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WILLIAM BAXTER AND:HISEKINVENTIONS. ™4
Willlam Baxter is the son of George Baxior, a Scoteh on

of Seflor Montez, about 20 square lesgues in extent, and 1 of the Sierra Madre mountains, whero the gorges were 300
which also furnished power for mills, In all he erected in | to 400 feot In width, in which ran torrents, often rizing 60

gineer, who, in the year 1805, emigrated to America with his | Mexico some fifteen different works. The dams st Belen | feet in s few hours during heavy ralos. It was prophesied
family, settled near Morristown, N.J,, and

in that locality constructed two of the first
cotton mills bullt in this country,

The subject of this sketch, the young-
est son, was born November 22, 1822,
nod is, therefore, now 51 years of ngo.
When a boy he was placed at work in his
father's factory, thus Inheriting and ac-
quiring mechanical tasto and ki1l in no
small degree.  Bven when quite achild,
ho made woveral lngenious improvements
in his fathor's machinery, and at the age
of 12 he was placed in the machine shop
of Alexander Paul, of Paterson, where ho
worked upon the first locomotive ever
ballt in that city, He soon after went
with Stephen Vall, of Morristown, and
was ono of tho assistants of Professor
Morse in bringing out the magnetic tele-
graph, helping to putit in operation for
tho sending of the first message. Re-
turning to Patorson, he remained in that
olty from 1840 to 1846, superintending
the erection of machinery and making
mapy inventions and Improvements.
Mennwhile ho was an extensive reader
and n hard student, becoming familine
with the works of the best authors on
mecbanical enginecring, and acquiring
the French and Spanish languages, His
reputation extended, and he became fa-
vorably known as a designer and con-
structor. He was engaged for some time
with the Newark Machine Company,
Newark, N. J., where he made the plea-
sant and profitable acquaintance of Seth
Boyden.

In 1851 he was called to Mexico, to
erect an extensive cotton factory. For
ten years Mr. Baxter was engaged in that
vountry, In works of great magnitude,
among which may be mentioned a cotton
factory at Talamantes, another near Pen-
yon Blanco (an Indian paes), where he

that these structures would pever stand,
but they still remaln firm. They were
constructed upon s new principle, unlike
any previous work. The masonry was
from 30 to 40 feet high, 60 feet thick at
the base, and 10 feet at the top, sloped
on both sides, In curved lines, which re-
celved and discharged the water borizon-
tally and without shock, thus preventing
those exeavations by the plunging of the
water, #o destructive to such works; they
weore also curved or arched against the
streamny, and the abutments plaoted
against the solid rock of the mountains.
Theee great reservoirs, with their gates
and slulces, were the admiration of all the
engineers of the army of occupation.

For one of the cotton factories he con-
structed s turbine wheel, made of gun
metal and finished as highly as & steam
engine, the design belog an improvement
upon the French turbine of Fourneyron.
The machine, giving a larger percentage
of the power of the stream than any pre-
vious form, excited considerable interest
among French engineers, several of whom
exnmined itand trapemitted drawings and
details of the snme, together with parti-
culars of the chleulations, to the French
Academy of Sclences.

Thess works were carried on under great
disadvantages, necessitating not only the
procurement and manufscture of mate-
rial but the instruction of workmen. Ma-
chinery, besides, had to be built, and roads
constructed ; while, in addition to these
difficulties, the labor had to be prosecuted
in the proximity of hostile Indiaps, and
required coustant military protection.
Every establishment, bowever, erected in
Mexico proved a financial success.

During these years Mr. Baxter received
from the government of Mexico, both Im-
perial and Republican, the highest marks
bullt up anew town in the desert, naming S :'; COle;:’:gog ﬁi‘;’ :nx]‘:;d?mb-.‘; thh::
it Belen, which, In English, is Bethle' any p . t s}
hem ; algo & woolen f:ctgory at the same WILLIAM BAXTER, _been Mr. Seward. He was offered deco-
place, and a large number of extensive mining works at|and Santa Catarina were very difficult jobs of engineering, | rations and even titles, and was urgzd_by the State of Chihu.
Parral and other places, At Santa Catarina, he constructed | all previous attempts to hold the water at those places hav- | shua to eau.hhsh and take the pMXdenfy of a eol}ege ~ol
a reservoir or artificial lake for the irrigation of the haciends | ing been failures- They were built across cafions at the foot | arts and sciences, on the plan of the Cornell University
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BAXTER'S STEAM CANAL BOAT.
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which he declined to do on account of the disturbed state of
the government at that time. He was frequently furnished
with official passes by both the governments of Maximilian
and the Republic, of which the following s a specimen,
andshows the bigh regard In which he was held by all par-
ties, hio being strictly neutral in sll their struggles:

“By ™ae Prestpexrt or THE RErunuie or Mexico.
1o all the Authorities. both Military and Oieil, wherecer this

may be presented :

“The bearer of this, Don Guillermo Baxter, an American
engineer, is passing through the country on his own private
business, and you are hereby commanded to give him what
ever protection and assistance he may require, and a milita-
ry escort when he shall demand the same, Sefior Baxter be-
ing worthy of the most distinguished consideration.

Bexito JoArez.”

On his return home, in 1867, he traveled from Durango to

the elty of Mexico with the Prestdent and Cabioot, under the
on of their military escort, making extensive exami-
nations of the mining distriots through which they passed.

Since that time, Mr. Baxter has been constantly at work on
one mechanical problem after another. On his way home to
the States, moreas a diversion than otherwise, he whittled
out of a piece of pine a model of what is known as “the
Baxter adjustable 8 wrench,” which, by means of its pecu-
liar shaps, ensbles the workman to reach parts of complica-
ted machinery previously inaccessible. This indispeneable

little tool is to be found in factories and workshops in every
part of the world. It is manufactured at Birmingham, Conn,
Having established his residence at Newark, N. J., Mr.

& s -

pact, portable, safe, and economical steam power, which
should be 8o easy to manage as to warrant its introduction
for all uses among the people. This resulted in bringing out,
in the yesr 1868, the now widely koown and justly celebra-
ted Baxter engine. Already thousands of these engines are
in uee in all parts of the country, and many have been and
are being sent to foreign lands. They are manufactured by
the Colt Fire Arms Company, Hartford, Conn.,on the inter
changeable principle, each piece being made in duplicate,
which is the first instance of this feature in the manufacture
of such machinery.

In these matters. Mr. Baxter has received most valuable aid
and assistance from Mr. Williaxa D. Russell, President of
the Baxter Steam Engine Company.

Mr. Baxter's next work was the invention of a steam street
car, which is attracting great attention, and can hardly fail
to bs one of the first to come into extensive if not gene-
ral use, as goon as the prejudice against the application of
steam to that purpose shall have been overcome. These cars
are built at the celebrated Remington Works, Ilion, N, Y.

His Inst triumph is the successful introduction of steam in
eannl navigation, 8 problem which had previously baffled all
the engipeering talent which had been applied toit, It had
long been considered impossible ; but the Stats of New York,
having offered a large reward for its solution, & groat number
of competitors came forward, and Mr. Baxter has just been
awsrded the first prize. The difficulty has never been the
mere use of stesm for propelling boats on canals, but to com
pete with horse power in economy, and thus to cheapen

transportation. The official record of the trial trip gives
credit to the Baxter boat for a speed of 3-09 miles per hour,
upon & consumption of 1452 1bs. coal per mile, carrying
load of more than 200 tuns in addition to her machinery and
fuel, which may be condensed as follows: One tun of freight,
vixty miles, at a cost of one cent for ooal ; or, in other words,
it In carrying freight at twice the speed and half the eost of
the horse boste, It was estimated by the Commissloners of
Awnrd that this result would offect a saving of §4,000,000
per annum on the Ere cansl alone, and it is caloulated thist,
when the system shall hiave been gonerally introduced, the
yearly saving on all the canals of the country will not fall
short of §10,000,000; it will also double the eapacity of all
canaly, belng n complets solution of the problem of cheap
traneportation, enhanciog the value of every nore of land in
the West, but being no greater boon to the producer than to
the consumer, inssmuch a5 1t will reduce the cost of bread
on the ses board, while enbisncing the price of wheat in the

Baxter turned his attention to the invention of a small, com. | ¢

It would be difficult to overestimate the value, to the com.
munity and to the world, of such lives as Mr. Baxter's. The
fame such men achiove is rarely commensurate with thelr
deserts. Soldlers, statemmen, orators, authors, artists, all are
likely to stand more conspicuously forth bofore their fellow
men, but impelled by his imperative instinets, the mechani.
cal inventor calls to hisaid, and into exerolso and active use,
executive and financial ability ; he inspires mon to the estab.
lishment of new ibdustries, and the employment of thousands
of hands; he gives work to both capital and labor, and in the
leading force of civilization. No better example can be given
of the truth of this nssertion than reference to the army of
men employed in varlous capacities upon the inventions of
Mr. Baxter, and the number of skilled mechanics required,
not only in the manufacture, but in thelr operation. The
portable engine, the street car, and the steam canal boat, all
require eogineers, and it is not impossible that a hundred
thousand young men will, by the influence of these inven.
tione, nequire the necessary knowledgo and be lifted to a
higher level than they now occupy.

It is not likely that Mr, Baxter will now rest upon hin
Inurels; heigjust in the prime of 1ife and in vigorous henlth,
and it is far more probable that, under the impulse of his
wider experience, and the stimulus of constantly increasing
reputation, his active brain will be at work upon new and
perbaps greater problems,
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FORMIC FUNGUS FARMERS,

A shiort time ago there was discovered in Texas a race of
diminutive grangers who bad rolved the transportation
problem by the gimple and sensible plan of ralsing all the
grain required for their communities, ench for itself angl st
its own doors, and letting other communition do the same or
go hungry. They were ants, clever little fellowr, whose
agricultural operations were carried on with the utmost sys.
tem and success, and who were thought to be the only crea.
tures not human who had arrived at so high a stage of civl-
lization. Other harvesting ants collect the chance producs
tions of the fields or trust to the husbandry of man for thelr
supplies of grain; but theso are independent farmers, who
surround their colonies with grain land, which they keep
clonr of ugeloss growths by nipping in the bud every plant
oxoopt the rice grogs whoso soeds they Intend to gather for
thelr winter store, thus giving evidence of wo small degree
of ealeulation and forethought, as woll as Industrial oco
nomy,

But it appears that they are not a’one in this sort of thing,
and that thelr operations are slight and simple compared with
thown of the acadoma of Contral Amorlen, botter known as
leaf.outting ants. Thess leaf cuttors have long been notorl-
ounas the most destructive of all the lnsect posts of tropleal

Western granaries

Ambriea, the tender.leaved frult plants introduced from other

multitudes of plantations of orange, mango, and lemon
have been stripped and by them, so that In many
porte this otherwize profitable industry has bad to be given
up entirely, B

Their nests generally consiet of n cluster of low mounds,
plerced by tunnels, from bsif an inch to sis or eight Inclien
in diameter, and situsted In » little elesring made by killing -
the shrubbery through the persistent biting off of buds and
leaves, evidently to secure sunshine and a free circulation of
nir. Leadiog out from these mounds are well marked paths,
it may be half a mile long and several inches wide, throng d
like the streets of o grest city with busy workers bringlog
in leafy burdens or hurrying outward for a lond. As far a8
the eye can distinguish their tiny forms, says a recent ob-
rerver, troops and troops of leaves are seen moving up to-
ward the central point, and dissppearing down the tunneled
psseages.  The out-going, empiy handed hosta are partly
concesled among the bulky burdens of the incomers, and can
be distinguished only by looking clogely. * The censeless,
toiling hosts impress one with their power, and one ssks:
What forest can stand before such invadera? How is it
that vegetation is noteaten off the face of the earth? Surely
nowhere but In the tropics, where the recuperative powers
of Nature are immense and ever nctive, could such devasta.
tlons be withstood."

But wonderful a8 the operationg of theno leaf cutters are

| in the open air, they are ns nothing to those that go on under

ground, Hitherto the uge made of the leaves gathered in
such immense quantities has been n mystery. Some have
thought they must be used directly as food: others, that
they were employed in roofing the ants’ underground cham-
bers; but no one suspected their real use until the secret was
disclosed to the obgerver already queted, Mr. Thowas Belt,
in the courge of certain mining operations which he was
superintending in Nicaragua,

On two occasions,earth cuttings were made from below up
through very Inrge nests of these ants,in such s way asto lay
their operations clearly open to observation. The tunneled
passages were found to lead to numerons connected cham-
bers about the size of & man’s head, ususlly three fourths
filled with a flocoulent mnss of light and loosely connected
bits of leaves, withered to & brown color nnd overgrown with
a minute white fungus, Mixed with this substance wore
pumbers of ant nurses with pupe and larve,

By numerous observations, which be describes at length,
Mr. Belt became convinced that this fungus growth was the
real food of the ants; and all of their outside operstions
were tributary to its cultivation! In other words the leaves
sre collected,as human farmers collected marl and guang for
indirect use as fertilizers. The ants do not confine them-
selves to leaves, but take apy vegetable substance suitable
for growing the fungus on. Nordo they take leaves indis-
criminately, grass, for example, being always rejected : and
when any ant,more stupid or less experienced than ordinary,
makes the mistake of carrying in unsuitable leaves, they are
promptly brought out and thrown away. Great care isalso
taken in regard to the condition of the leaves carried into
the chambers. In case a sudden shower comes on, the wet
pleces are deposited outside, to be picked up and taken in
when nearly. dry, should the westher clear vp promptly;
when spoiled by too much rain, they are left to rot on the
ground. Oun the other hand, in very dry and hot weather,
when the leaves would wither on the way to the rest, the
ants wait until sundown before going out, or do their gath-
ering wholly in the night.

When & community migrates, the fresh fungus growths
are carefully transported to the new burrows in the jaws of
the middle sized workers, the larger members of the com.-
munity acting only as directors of the march or defenders of

ltho rest in case the column is attacked. The purses already

montioned are the smullest of all, and their duties lie wholly
underground, in cutting up the leaves and attending to the
young ants. They never carry leaves, but may gometimes
be seen running out along the paths with the others, appar-
ently for the fun of the thing; for instead of helping the
rest, thoy perch themselves on the pieces that are being
brought in, and so, like petted children, get a ride home,

An might be expected with creatures who have developed

- | wo complicated n pystem of industrial economy, these ants

are extromely clever, A single illusteation will suffice to
show their practieal good senge. To drive off a colony which
had established themselves in his garden, Mr. Belt gave
thoir nest & goaking with earbolic acld and water. The effect
was all that could have boen desired. The maraudiog par
tles were at once withdrawn from the garden to meet the
danger at home; the whole formicarium was disorganized ;
sud big fellows came stalking up to repel the supposed in-
vader, only to descend sgain in the utmost perplexity. By
the next morning a new nest had been established, rome
yards distant, and the survivors were busy carrying thelr
supplies thither. It happened that between the two stations
there was & steep slope., Instead of descending this with
thelr burdens, the anta esst them down at the top, whenco
they rolled to the bottom, where another relay of lnborers
plekoad them up und oarried them to the new burrow, It
wan nmusing, says Mr. Bell, to wateh the ants burrying out
with bundles of food, dropping them over the slope, then
rushing back Immodiately for moroe. In It possible to stirl.
bute such a sennible, and at the same time exceptional, divi.
slon of Inbor to anything radically different from human in-
telligonce ¥

—-_—-
GuaxiTe and macadnm are to be banished from the eity
of London, the Streols Committee having determined to Jay

down In future rothiog but aspbalt or wood.
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A MODEL TRANSATLANTIC STEAMER,

We have heard it asserted that thore ia nearcely o steamer
crossing the Atlantic that could not be sunk by a few blows
from a heavy sledge. We have received ample evidence, in
recent ocean disastars, that the actlon of the waves alone
may strain s modern vessel so that she 's considered unses-
worthy by a modern captain. Such matters are of grave in.
terest to the traveling public, and they may be glad to know
that it is possible to build vessels that will bo able to with-
‘“‘_“d much more severs ugage, In the early days of iron
shipbuilding, it was pointed out, by the bost authorities,
that the way to make n vessel safo nnd strong was to build
it with a double skin, making, as it woere, o ship within a
ghip. One of the most noted vessols of modern times, the
Great Eastern, wns constructed in (his manner, and our
readers may remember that she ran aground in New York
harbor, tearing n holo in her outer wkin something more
than eighty feet long, and that it was not even nucminnry to
dock the vessel to repair the damage. Of course, a vessel
built in this manner is much more expensive than one of
the ordinary construction, and it is scarcely necorsary to re-
mark that very few examples of this kind are to be found in
the mercantile marine, Stesmship owners and the travel-
Ing community seem in general to have opposing Interests,
the former desiring to build and run vesscls ns chenply as
possible, while the lattsr are more interested in the utru;)gth
of the ship and the efficlency of the officers. It is with
great plensure, then, that we call the attention of our renders
to an exceptional case, that of a company which seoms dis-
poged to use the best vessels that can bs built, regardless of
cost, Worefer to the company operating the Red Star line
of steamers,formerly running from Philadelphis to Antwerp,
which have recently changed their place of sailing to this
port. Only three vesselsof this line,the Nederland,the Vater-
Iand, and the Switzerland, are as yet completed, but goveral
others are in course of construction. Our readers may remem-
ber that not long ago the Nederland ran ashore on the New
Jersey coast, in making wbat appeared to be an effort to
reach Philadelphin overlund, and that, after having been
aground for about two days and exposed to s pretty severe
storm, she was floated again and taken to Philadelphia, ap
parently uninjured. We need scarcely remark that not every
steamer crossing the Atlantic could be expected to behave
a3 well under such circumstances, The Switzerland, the
other veseel belonging to this line, reached New York on
the Sth instant, this being her firet voyage. Shbe is 350 feet
long, 40 feet beam, has 35 feet depth of hold, and is of about
2,800 tuns burden, The yessel is divided by bulkleads into
6 watertight compartments. Each bulkhead is composed
of two thicknegees of plate, with a space between, the plates
being strongly stayed together. Theship bas a double skin,
the distance between the outer and inner skins being be-
tween 18 and 20 inches,the main and berth decks being built
double, in the same manper. The main deck is covered
with heavy planks, and the ioner skin of the vessel is
sheathed with wood. These compartments between the
ekins are fitted with good sized pumps which can be worked
either by hand or by engines on the upper deck. The steam
pumps in the engine room are unususlly large for a vessel
of this size, and it wounld seem as if nearly every ssfeguard
that could be required, in case of a leak, was provided in the
present instance. The door of each watertight compartmert
can be closed from the upper deck, by means of a screw.

The Swilzerland has a compound engine, the length of
stroke being 48 inches, and the diameters of the two cylin-
ders, 40 and 80 inches. Thera are accommodations for 160
first class passengers, and for about 900 in the steerage.

Wilhout going very fully into details, we trust that we
have shown that the vessel under consideration is cne of
the most substantial crafts that can be built, and offers se-
curity to passengers that cannot be guaranteed in the case of
the ocean steamer as ordinarily constructed. Our readers
may rest assured, also, that, when ocean travelers demand
such safeguards to be provided on all lines, they will be
fortheoming, and not before,
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LEFT HAND WRITING.

A correspondent asks for the best way of holding the pen
in writing with the left hand, and the best angle of slope for
the letterr. No ebsolute answer can be given in either case.
Hands differ, and what would be an easy position of pen for
one person might be a very awkward one for another. Each
writer must by goveroed by the necessities of his individual
case, to be discovered rather by thoughtful observation of
liis own writing than by the study of rules, It is enough to
iy that the ideal position figured on the covsrs of copy books
can be maintained but for short periods without exceseive
fatigue, and only by pergons baving slender hands. It an-
swers well enough for writing as a fine art, but is altogether
too stiff and tiresome when much offhand writing is to be
done, What is true for the right hand is equally true for
the left. A good deal depends, too, on the mode of writing,
whether the motion is & wrist stroke or a finger stroke or a
combinstion of the two,

Equal freedom must be allowed In regard to the angle or
slope of the writing, previeing simply that the greater the
departure from the perpendicular the greater the danger of
illegibility ; while a slight slope to right or left adds much to
the gracefulpess of the script without making it perceptibly
less ensy to read.

In writing with the left hand, the easiest position would
geem to be with the body kquere before the table, the arm
making an angle of about forty-five degrees with the front line
of the table, the line of writing belpg at right avgles with the
direction of the arm. In this porition the writing is natu-
rally *“back hsnd,” about twenty degrees from perpendicu.

lar. To the present writer, whose left band practice began
rather Iate in life, in conrequence of an accldent whlph threat.
ened the disabling of the right hand, it is much the easi-
est way, in left hand writing, to hold the pen reporter-fashion
between the firat and second ﬁngerl;. as In this position the
pen is held steady with the least effort, and I8 not so likely
to wander from a uniform slope. It is well, however, to
accustom one's self to a variety of positions, especislly when
much writing has (o be done, since, by changing the posture,
the Inbor of writing may be thrown on diffarent sets of mus.
clos, and rest obtained without ceasing to write,

One of the clearest and most graceful left hand writers of
our scquaintance writes & style that cannot be distingaished,
save lo o elight peculiarity in shading, from normal right
hand penmanship. Toone watching the process, the writing
appears to be dono upside down, The pen is held between
the thamb and forefioger in the regular way; but the paper
is placed so that the line of writing 1s perpendicular to the
front of the body, the direction of the writing being toward
the body. It seems moat natural, however, for the writing
to slope to the left when the left hand is employed.

There is a special advantage in using the left hand to write
with, and one that we have never seen commended, The
land is never in the way of vision. The pen point is always
in plain sight, and go is the paper to be written on. There
is, consequently, no inducement to etoop forward or to turn
the head o as to throw the eyes out of focus. It is a com-
mon fault with those who write much that the loft eye has a
shorter range than the right. It is overworked and com.
pelled to adapt itself to nearer vision. In writing with the
left hand, thege evils are avoided. An upright posture is
the easiest, and the eyes are equally distant from the paper.

RUBBER A% A DEFENSIVE ARMOR,

We have before us a petition for the relief of Jonathan
L. Jones, recently submilted to Congress, in which the me-
morialist prefers a claim against the United States for the
sum of $500,000 for compensation for the use of his patent
dated April 15, 1862, for improved defensive
armor upon the gunboats Essex, Choctaw, and
Lafayette, in their operations sgainst Vicks-
burgh and the Confederate batteries on the
Mississippi river during the late war. This
armor was compoged of one inch of jron pla-
ting, backed by oneinch of vulcanized india
rubber and twenty three inches of golid tim-
ber, covering the portions of the hulls abreast
theg boilers, the forward and after casemates,
apd the pilot houses. Thus protected, the
boats went repeatedly into action, passing
Vicksburgh, destroying the ram Arkansas,
and participating in other engagements, du-
ring the course of which they were siruck,
it s alléeged, by heavy projectiles, an aggre-
gate of 276 times without the gsme pene-
trating that portion of the armor constructed
on the memorialist’s plan. Shot, it is admit-
t=d, paseed into the vessels at various times,
but never through the parts protected by the
armor. A host of le'ters affidavits, ete,, are
submitted in corroboration of the assertiors
advanced; and with the apparently plain
claim nicely made out, Mr, Jones go:s in for
the above mentioned giab, It foreibly reminds
us of the efforts of the claimant in the famouns Tichborne
case.

On the 3rd of October, 1863, Mr. Jones’ own target, made
of materials furnished by himself, consisting of four one
inch wrought iron plates and four sheets of rubber one inch
thick, backed by twenty inches of solid ouk, was set up sgaiost
a clay bank in the Washiogton Navy Yard. The first four
inches of the shield nearest the timber were composed of
alternate layers of rubber and iron; and the two shests of
one inch rubber and two one inch wrought iron plates were
added, the latter being on the outside of the target. The
first shot, weighing 160 1bs,, was fired from a 11 inch gun at
84 feet distance. It went entirely through plates, rubber,
and timber, and penetrated the bank a distance of 12 feet.
Diameter of shot hole, 11} inches. On the 6th of October,
the target was placed at an angle of 45° to the line of fire,
and a similar shot fired at it. The ball again penetrated
everything and entered 6 feet into thoe clay bank, The
holes made by the shot are shown in the annexed engraving,
mede from the target at the time and published in the Scr-
ENTIFIC AMERICAN. In order fully to prove the inetliciency
of Mr. Jones' shield, another target was made, of simply 4
one inch iron plates, backed by 20 inches of polid oak, for com.-
parison, to indicate the effect of the rubber. The first shot
fired under similar ciroumstances to the above went through
and penetrated the bank 5 feet, The second projectile, at an
angle of 45°, broke in pleces and glanced off, leaving a frag
ment in the plating. If the members of the commities to
whom Mr, Jones' claim has been rolegated desire further
evidence, we would refer Athem to the files of the Ordusnce
Bureau in the Navy Depsartment, ss to the detalled ae-
coun’, of the tests conducted upon targots Nos. 45 and 40 in
the Pencote battery. Further, a year bofore Mr, Jones pro-
duced the above mentioned shield, which failed so consplou.
ously, a Mr. Bennett, of New York, furnished a rubber
plate one inch thick, for target No, 10 in the enme series of
experiments, and this also was repeatedly penetrated, ax-
cording to the official report *“the same s by previous
shots fired at other targets made in the usunl way without
rubber,” Target No. 18 was made of two thicknesses of
one inch wrought iron plates backed by 1§ inches of rubber,

7 inches of yellow pine, and three beams 12 inches square

running lengthwise the shield. The sbot tore through the
plating and rubber as before and penetrated the baok for 17
foot. Target No. 21 had two inches of rubber between two
one inch iron plates and 7 inches of pine, with beams as be-
fore, This was plerced with equal facility by two shots.
Target No. 37 was faced with 4 one inch rubber plates and
backed with 43 inches of scrap iron sod 20 Inches of osk.
All the rabber wag foreed off, Trinls st similar targets
without the rabber proved the latter to be of no value,

It would be idlo for us to procked further in disproving
Mr. Jones' asgertions, Leaving out the sbove experiments
altogether, It is a very simple matter to show that sven the-
oretically the inventor's ideas are false, Rubber alone in
the form of plates or blocks opposes s reslstance to projec-
tiles of about fifty por cent of that of onk, The balls go
through it almost as if it were tallow. Now when it is con-
ceded that the shot ensily penetrated targets unprovided
with the material, it ia palpably absurd to suppose that the
addition of n substance so ensily plerced would add mate-
rially to the general resisting power,

That there is any truth in the ‘ philogophy " of the results
gaid to have taken place, namely, that the rubber causes a
diffusion of the force through its eluaticity, we canpot for &
moment admit, Asin the converse case of shooting a tallow
candle through a door, no time is afforded in the passsge of
the shot through the sgingle inch of iron for its foree to act
and react before the penetration is effected.

How Commodore Porter could have been ignorant of the
experiments which proved the inefliciency of the rubber, we
fail to understand; nor can we reconcile the letters of the
officers in its favor in any other manpncr than by supposing
that the results ascribed to the armor must have been dueto
other causes, a fact which we think would have been ap-
parent had the gentlemen considered the gsubject in the
light of the simplest mechanical laws.

In justice to Mr. Jones, however, it may be added that al-
thouyh his shield could not have repelled the shot, it never-
theless may bave gerved some useful purpose, as the crews

of the vessels evidently believed in it; and hence, going into
action with a greatér confidence in their safety, they perhars
performed better work. This, however, is hardly worth
$500,000 to the people,

-
PHOTOGRAPHY AT THE BOTTOM OF THE SEA,

Dr. Neumsayer bas recently exhibited before the Berlin
Geographical Soclety a photographic apparatus designed for
the determination of the temperatare and of the currentsat
great depths in the ocean,

The invention is composed of a copper box, hermetically
sealed and furnished with an exterior appendix made like a
rudder. In the interior is a mercury thermometer and a
compass, ench enclosed in a glass receptacle in which are ad-
mitted traces of nitrogen gas. A small electric battery com-
pletes the apparatus, When the latter is allowed to descend
attached to a rounding line, the action of the current on its
rudder causes it to assume & parallel direction, thus indica-
ting tho set of the flow by the relative position of compass,
needle, and rudder. The thermometer of course shows the
surrounding temperature, In order to fix these indications,
a piece of photographic paper is snitably disposed near the
glass cases containing the instraments. Then at the proper
time a current of eloctricity is established through the gas
in the receptaclos, causing an intense violet light, capable of
acting chemically upon the paper for & sufficient length of
timo to allow of the photography thereon of the shadows of
the compass needls and of the mercury column. Within
thros minutes, it is said, the operation is complete, when the
apparatus is hoisted and the paper removed.

e

AN AsenioaN RIVER Niue.—The valley of the Rie
Grande del Norte, in New Mexico, recalls the features of the
Egyptian Nile. A large population is entirely dependent
upon the river. An annual rise of the waters carries a mud-
dy sediment, superior in fertilizing properties, as was proved
by avalysis, to that of the great African river. While the
amount of phosphoric acid is nearly the same, the amounnt
of porash Is considerably bigher, Thousands of acros are
lying idle along the valley of the stream, awalting the enter-

prising farmer,
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FATTENING OHIOKENS BY MAOHINERY,

It seems to be gonerally admitted by gourmands that no
chickens of mechnnical fattening have such exquisite flavor
ns thowe submitted to the procoss, In the Gardens of Ac.
climatation at Paris, this is very sclentitically practised undor
the direction of M, Odile Martin. ‘' Ita advantages,” sy
the authorities, *“ do not conslst in the rapidity of the pro-
cess alone, but above all in the special quality of the meat
thus produced. It s solid, very tender, exceedingly fine-
grained, not overfat (which would not be an advantage), very
white in_color, and of a flavor quite exceptionally excel:

lent.”
If this is so, of course there is no help for the chickens.

passing along the upper limit of the gray band. By noting
the changes in position of theso spots, M. Flammarion
renched the conclusion that No, 1 was the ghadow of the
third, and No, 2 of the second spatellite, both of which were
passing over the planet, and that No, 8 was the third satel.
lite itaelf. Consequently at the period of observation there
must have been upon Jupitor two total simultaneous and
contiguous eclipses of the sun,

The various shades of the spots lead to the determination
of some curious and important facts regarding the satellites.
The second satellite was evidently more luminous than the
third, since it remained Invisible on the white zone ; while the
third was even darker than the gray belt over which it

They must perforce enter their épinettes, and be mathemati-
cally crammed. Bebold here the ingenious contrivance

of the Gardens of Acclimatation for manufacturing this
“exee excellent ” flavor!

It is s huge cylinder with fourteen faces, each in five

stories of three compartments each. It holds, there.
fore, 210 fowls. The cylinder is hollow and empty,
except for the axis on which it turns. This hollow con-
struction renders it easily ventilated and kept clean,
Before it is & box for the operator. This box, or car-
risge, moves up and down by pulleys. The gaveur—
thst sounds less offensive than crammer—operates thus:
Commencing at the bottom of one of these fourteen
faces, he seizes with the left band the neck of the
chicken; and pressing on each side of the beak, the
bird is forced to open its mouth, as any lady knows
who has doctored a sick chicken or canary. The garveur
then introduces the metallic end of the rubber tube
into the throat of the chicken, and by a pressure of the
foot on & pedal the food rises, and at the same time the
amount passing through the tube is indicated on a dial
in front of the operator. I. is therefore a skillfal ope-
ration; for the gaveur, whatever other motions are ne.
ceseary, must pay strict attention to the needle on the
dial, or he will give his chicken too much or too little.
The three chickens duly fed, he turns the cylinder on
its axis a little, and the next face of it is before him.
‘When be has completed the round he turns the crank,
and the carriage rises to the next story; and so he goes
on to the top. Having completed the upper circuit,
every chicken in that épinette ls duly fed. Then he
turas the crank in the other direction, and the carriage
descends to the floor, where it rests on a railroad. It is
then moved along before the next &pinette, and the
whole operation on 210 more chickens is repeated.
A gkillful opsrator will gare, or cram, 400 chickens
in an hour! Thsat is less than nine seconds to each
one; for the time to move the cylinder, to move the
carrisge up, down, and to the next épinette, must be
counted out.

Under this épinette régime, it requires an average of fif-
teen days to fatten a duck, eighteen for a chicken, twenty
for & goose, avd twenty-Gve for & turkey. The food used
for chickens is barley and corn meal mixed with milk into
& dough #o thin that no other liquid is necessary. The ordi-
nary quantity given is from ten to twenty centiliters, or
from seven tenths to one and four tenths of a gill each time
but this quantity is reached gradually, When the maxi-
mum that any chicken can assimilate is found, the number
indicating this quantity is placed before its compartment,
and the gaveur must measure it exactly on the dial.

Truly this is an age of wonders. What a labor-saving
invention this Zpinetfz must be to the chickens! Maybe it
is not wise to give these details, What if some enterpri-
zing American should be thereby tempted to invest his
whole fortune in a grand improved automaton steam power
#pinette, warranted to feed ten thousand chickens a minute!
—Harper's Magazine.,

JUPITER’S SATELLITES,

M. Camille Flammarion, the distinguished French sstrono-
mer, says in La Nature that on March 25 last the planet
Jupiter offered in the telescope the curious aspect of being
unaccompanied by sny of his satellites, The first was con.
cealed behind the disk. The second and third passed over
the face of the planet, accompanied by their shadowsand the
ourth was at its greatest elongation apd hence far out of
fhe field. The appearance of the planet is shown in our

illustration, the disk being divided into parallel zones, the
darkess of which extended below (e equator for some 20°,
Above this was & broader and lghter band,and then s white
region, termipating at about the B0tk degree of Iatitude In a
gray zone, On the white belt was projected a black wpot,
No. 1, near which was a second clrele, No, 2, of & graylsh

traveled. The Iatter in fact was hardly brighter than the
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FATTENING CHICKENS BY MACHINERY. !

shadow of the second. Stranger still, the shadow of the
third was blacker than that of the second. This cannot be
ascribed to the 0°5” difference in size, or to the effect of the
penumbra, for the latter is practically nothing; and hence M.
Flammarion considers it due to refraction produced across
an atmosphere enveloping the second satellite. It is well
known that in certain eclipses of the moon the refraction
produced by the terrestrial atmosphere is so considerable
that even the central region of the lupar disk is not totally
darkened, and remains red like the entire moon.

The third satellite, ordinarily white, appeared darker, and
hence must either have become changed in the physical con-
dition of its atmosphere or else have turned another side.
Dawes, Lassell, and Secchi have, however, all distinguished
spots on the body ; and to the exposition of these, its clouded
appesrance was probably due, Hence it revolves,but,unlike
our moon, in a period different from that of its revolution
around the planet.

THENE PLUS ULTEA NEWSP'APER AND MAGAZINE FILE,
In the ingenlous form of file represented in the annexed

color. A third point was with difficulty discernible at 3,

Mlustrations, the nowspaper or magazine is held so that each
page succeeds the other in regular order throughout the en-
tire volume, slmilarly to the pages of a book. Every jour.

[JunE 6, 1874.

nal s clamped socurely in its place, and after the numbers,
making & volume, are complete, binding by tapes may be
quickly and easily effected without necessitating the dis.
placement of o single puper, For llbraries and reading
rooms, whoere many periodicals are reesived which are sab.
sequently bound for preservation, we think that this inven-
tion will prove quite convenient, ag it saves the necessity of
re-arranging the coples after removal from the files, and of
the somewhat tedious process of plercing each one in order
to pass through the tapes which temporarily hold the sets
together for the binder.

Fig. 1 of our engraving gives n perspective view of the
file with papers clamped therein. Thers are two bars of
wood or other suitable material, A and B, of which the resr

bar, A, is the thickest. These are held together by rub-
ber bands, C, which, secured to bar, A, slip over the
ends of the bar, B, Any other convenient and similar
fastening may be employed. Through both bars, at a
suitable distance from each end,are slots, throngh which
pass blades, D, the forward ends of which are made lan.
cet-ghaped, to enable them to pass readily through the
papers. As shown in the sectional view, Fig. 2, thess
blades are secured in the rear bar by pins, E, which pass
through said bar and through holes in the blades. The
rear ends of the latter project, and have eyes through
which tapes, F, are threaded. At (i are rubber blocks,
which serve as fenders to keep the projecting extremi-
ties of the blades from marring the wall against which
the file may be suspended. Sheaths, H, of wood or
other material, are also provided to protect the gharp
ends of the blades, and there is a cord attached, as shown,
for hanging up the device.

In using the file the caps, H, are removed, and bands,
C, slipped off. The bar, B, being removed, is laid in
proper position upon the back margin of the last page of
the paper, when both the latter and the bar are pressed
againgy the points of the blades, so that the same pass
through the slots in the bar. The bar and paper are
then pressed back against the bar, A, and the bars and
caps replaced, When the file is full, the pins, E, are
removed, and the blades and tapes drawn through the
bars, The bar, B, is then detached as before described,
the papers are removed, and the tapes are tied behind,
forming & volume ready to be laid away or sent to the
binder.

Patented through the Scientific American Patent
Agency, March 24, 1874, For further information re.
garding propoeals to manufacture, royalty, etc., address
the patentee, Mr. Alexander L. Whitehall, Watseks,
Iroguois county, IlL

—~
THE WONDER CAMERA.

A ““wonder camera” is a sort of magic lantern,so con-
trived as to enable one to use opaque objects for projection
upon the screen instead of glass transparencies. For exam-
ple, if a photographer wishes to show his customer how an
enlargement from a carte will look, he simply has to put the
carte in the * wonder camera” and “ throw it up.” Many
enlargement scales may be made in this way. Any person
may make & *‘ wonder camera ” for himself on a plan given by
Mr. T. Carter, He says:

““ After experiment I have succeeded in making the above
Fie. 1.

Fia. 2.

instrument in & very simple manner. It consists of a wooden
box, with & top made of tin or sheet iron; the chimney is
made of the same material. The lens is the same as used
upon a camera for making photographs, At the back of
Fra. 8, the box (ns will bo seen by re-
T forence to tho elevation and
plan Figs, 2 and 3) are two
doors placed upon binges.
When the box is in use, the
door, ¢, is kept closed. The
other door consists of two
parts placed at right an-
gles to one another; the
opening in the door, ¢, whila

LA
object of this in to fill the
tho plctures are belng attached to ¢; when ¢ is swung luto
position opposite, the lens, placed at b, d, is carried to one

slde. If stercoscoplo views are to be shown, a slit may be
cut,at o, through which they may be ingerted without open.
ing the box. The door, ¢, should be cut off u little at the bot.
tom #o a8 to admit alr, The light is placed at /4, as nearly
opposite the ploture as possible. It should be a strong light;
an argand burner s the best. At the back of the light is a
plece of tin, bent into the form of a reflector. The light
coming from A strikes ¢, and is reflected threugh the leng
upon the screen. The plan of the box is represented with
the top removed. I have given no dimensions, 88 they will
depend upon the focal distance of the lens and hight of the
light. Care must be used to have the distance from the
lons to ¢, when closed, equal to the focal distance.” —Photo.
Newn,

Ix India, & timber bridge of 205 feet span has been erect-
ed, principally of satinweod.
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SBOLAR ATTRACTION AND THE EARTH'S ORBITAL
CENTRIFUGAL FORCE,
¥ the Bditor of the Scientific American :

The accompanying illustration represents an Instrument
constructed for the purpose of proving, by nctual practical
test, that the sun's attractive energy Is balanced by the cen
trifugal force called forth by the earth’s orbital motion round
the wun., I desire it to be distinctly understood, however,
that my intention is not to demonstrate what astronomers
proved centuries ago, namely, that solar attraction is coun-
teracted by the centrifugal force resulting from the orbital
motion of the earth round the luminary. Léon Foucault, in
his celebrated experiment of swinglog & pendulum from the
dome of the Panthéon in Parls, simply intended to furnish
ocular proof of the correctness of the
assumption that our planet rotates
round an axis at right angles to the
equator. So with regard to the linstru.
ment under consideration ; the object in
simply to furnigh ocular proof of the
correctness of the assumption that the
sun's altractive energy is counteracted
by the centrifugal force developed by ‘
the orbital motion of the earth round
the sun. The readeris aware, from pre.
vious statements in these columns, that
my scheme consists in presenting a high-
ly polished iron globe, floating on the
surface of mercury, to the sun at the
moment of rising or setting, the terres-
trial attraction being then exerted at
right angles to the line of solar attrac-
tion, hence incapable of interfering with
its notion,  From previous statements
the readeris also aware that experiments,
conducted with the new Instrument ts
sunrise and suoset, have established
the fact that, although a tractive force
of & few grains is capable of moving the
polished iron globe over the surface of
the mercury, yet no movement whatever
takes place when it is subjected to the
pull exerted by the attraction of the sun
us stated. A brief description will suf-
fice to explain the nature of the instru-
ment, The illustration represents a
gection through the center of the iron
globe and the circular cistern which con-
tains the mercury. Two spheroidal
cavities, it will be seen, are formed in the globe, the upper
cavity being empty while the lower one is filled with a
metal of much greater specific gravity thaa iron, the object
being to retain the vertical axis of the floating globe in &
fixed position. A movable ring Is applied atthe upper part
of the mercurial cistern, admitting of s free rotary motion
while the cistern remains ststionary. To the said ring an
angular bracket is secared, supporting the central column
of a delicate chemical balance. Obviously this arrangement
admits of the scale beam being turned in such s direction
that it points toward the rising or setting sun, without
disturbing the mercurisl cistern or its contents. The lower
end of the vertical index of the scale beam is connected with
the floating iron globs by means of a straight steel wire, as
shown in the illustration; this wire extending beyond the
vertical axis of the globe, & small counter weight being ap-
plied at the extreme end of the extension in order to relieve
the balance from disturbing influence. To prevent dust
from lodging on the mercury, a glass shade covers the cis-
tern, resting in & groove at the upper part of the rotating
ring, the shade also preventing currents of air from agita-
ting the sensitive globe during experiments. Sach is the
pature of the instrament constructed for comparing the

of solar attraction and orbital centrifugal force, which
Dr. Vander Weyde says he has “ disposed of " by his dis-
covery that s “ floating object is identical with s lever scale,
as the liquid balances the floating body,” and because (see
his communication inserted May 23) he understands the in-
strument ‘‘ only too well, so well indeed as to know that
even the attraction of the rising and setting moon can never
affect such an arrangement.” I will not detain the reader by
demonstrating the sbsurdity of mixiog up questions con-
cerning Junar attraction with a question relating solely to
the comparative energy of the earth’s orbital centrifugal
force and solar attraction. I deem it necessary, however, to
point out briefly the utter fallacy of Dr, Vander Weyde's
stated objections, It requires but a slight scquaintance
with dynamics to perceive that his first objection has abso-
lately no bearing on the question. Of course, the weight
of the floating iron globe is balanced by the weight of the
liquid metal which supports it; but how can the pull exerted
by the rising sun on the iron globe be affected by the earth’s
attraction because the wolght of the globe is balanced by the
weight of the fluld mass which it displaces? The second
objection urged by Dr. Vander Weyde, that my instrument
is incapable of showing that solar attraction balances the
earth’s orbital centrifugal force because the instrument is
not affected by the rising and setting moon, scarcely needs
refutation. It will suffice to state that, when the floating
iron globe is pressnted to the rising wun, the mercury which
supports the globe remains perfectly lovel, because the cen-
trifugal force which acts on the fluld metal exactly balances
the sun's attractive energy, But, In presenting the instru.
ment to the rising moon, the unbalanced pull exerted by its

Scientific - Imerican,

attraction on the mercury will produce an inclination of the
surface of the latter in a direction opposite to the satellite.
Obvioualy, that Inclination will bring the floating globe un-
der the Influence of terrestrial attraction (o an extent ex-
actly balancing the lunar atteaction. Haviog called the
reader’s attention to Dr. Vander Weyde's objections, it
would be Inconsistent not to notles the communication from
Mr. Hugo Bllgram, published in the ScresTivio AMERICAN of
May 23, concerning my demonstration on page 201, current
volume. Mr, Bilgram says: * Though Captain Ericsson in
his communication of March 14 proved to be master of the
subject, he evidently overlooked one point.” This *over-
looked " polnt your correspondent thus adverts to: “ Though
solar attraction does balance the orbital centrifugal force
while the sun Is rising, It will not do so throo hours after-
wardn,” Now, the sole object of my demonstration was to

prove that such is the fact, my figures showing that,although
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is made, lunar attraction will sensibly affect the equilibrium
of the mercury in the cisterns. The relative energy of ter-
restrial and lunar sttraction st the earth’s surface being in
the mean ratio of 320,602 to 1, s difference of level in the
cisterns amounting to 0000748 of sn inch takes place under
the stated conditions. Consequently thisdifference calls for &
correction, after the adjustaent at noon, readily effected by
turning one of the micrometric screws through an arc of 87
40', the pitch being thirty-two threads per inch. The per-
fectly level state of the mercury in the cistern of the solar
attraction instrument having been establisbed by such sc-
curate means, the absence of any motion of the flosting globe
when subjected to the pull of the rising and setting sun fur-
nishes positive ocular demonstration of the fact that the
pun’s attractive energy oxerted on the mass of the iron globe
is exactly balanced by the centrifugsl foree regulting from

its orbital motion round the luminary. No reflecting ob-
server, aware of the actual amount of the
golar pull (748 grains), can witness the
perfect! repose of the floating iron globe
on the level surface of the mercary, at
the moment when the sun Is riging, with-
out being impressed with the importance
of what he beholds, Again, ifhe has pre-
viously calculated the curvature of the or-
bit in which the instrument is moving, he
can assert that the velocity of the floating
iron globe round the sun must exceed 18
miles per second, in order to develop, by
centrifugal force, an energy capable of
counteracting the pull which he Lnows the
globe is subjected to while be is watching
its repose on the surface of the fluid me-
tal. J. ERICS80XN.

The Planet Mars,
To the Editor of the Scientific American}

A few particulars relating to the fu-
ture movements of Mars may be of inte.
rest to your readers:

At the present time this planet is badly
situated for observation, being nearly at
its greatest distance from the earth and
but a few degrees east of the sun. The
next opposition of Mars will not occur
until the 20th of June, 1875. The planet
will then be seen near the well known
Milk Dipper of Sagittarius. This opposi-
tion will not be a very favorable one, how-

golar attraction exactly balances orbital centrifugal force at
sunrise, the energy of solar attraction gradually overcomes
the orbital centrifugsl forca during the diurnal revolution,

until at noon the difference amounts to 0 0001312, My de-
monstration also proved that a weight of 20,000 pounds suf-
fers a diminution of 0-001546 of a pound during six hours of
diarnal rotation, owing to the very cause which Mr. Bil-
gram asserts that I have overlooked!

Referring to the experiments which have been instituted
with my solar attraction instrument, it will be well to ob-
serve that, although the energy of lunar attraction is prac-
tically impercaptible, it has been deemed bes: to conduct the
observations when the moon is in the first quarter, its attrac-
tion being then exerted at right angles to the line of solar
pull. Let us now consider whether the observations have
been conducted on & sufficiently large scale to warrant de-
finite conclusions. The weight of the iron globe employed
being 181°47 pounds, calculations based on the relative mass
of the sun and the earth and other known data show that
the pull of the sun amounts to 748 grains. The startling
fact that the floating iron globe, while subjected to such a
considerable direct horizontal pull, remains stationary, at
once suggests the following question: Is the surface of the
mercury in the cistern perfectly level in a line pointing east
and west,—does not solar attraction raise the surface of the
fluid metal at the eastern edge of the cistern, thereby pro-
ducing an inclined plane which solar energy is incapable of
causing the iron globe to mount? This important question
the writer has disposed of by the following device: Two
open clsterns containing mercury, connected by a horizontal
tube, are placed twenty feet npart on a level stons founda-
tion. Above the center of each cistern a micrometric me-
chanism is applied, by means of which the hight of the mer.
cary may be measured with the utmost preclsion. The
two cisterns with their connecting tube being placed east
and west , and time allowed for the mercury to come to a
state of perfect equilibrium, the micromerers are adjusted.

This adjustment, it should be particalarly observed, is
made when the sun is in the zenith, at which time its attrac-
tion evidently cannot disturb the equilibrium of the fluid
metal in the connected cisterns, The contact of the micro.
meters and the mercury is then examined from time to time
during the diurnal revolution, the final observation being
made when, near sunset, tho two cisterns point towards the
luminary, at which moment the attractive foree, tending to
disturb the equilibrium of the fluid metal, is at its maximum.
Regarding the result of the observations conducted P, M., it
may be briefly stated that, when the micrometers are pro.
perly adjusted, not the least excess of elevation of the level
of the mercury in the western cistern is produced by solar
attraction, at the moment when the attractive encrgy is ex-
erted In the direct line of the two cisterns. Persons familiar
with cosmical questions will say that, in ¢ase the sun and

moon should be nearly in conjunction when the observation

ever. The low aititude whichthe planet
will attsin in our northern latitudes will
render it difficult to obtain good views.
Moreover, on account of the ellipticity of the orbits of Mars
and the earth (especially that of Mars), the planet is much
farther from the earth st some oppositions than at others;
and on this occasion, it will not be as well situated in this
respect as is sometimes the case.

At the next following opposition, however, which will
take place in the first part of September, 1877, Mars will be
very favorably situated for observation. The planet will,on
this occasion, arrive nearly at its minimum distance from
our globe; and as it will be situated but a few degrees south
of the equinoctial, it will, when on the meridian, be st a con-
venient altitude for observation in these Iatitudes,

It happens, in 1877, that Saturn will arrive in opposition
to the sun nearly at the same time as Mars. Both planets
will be seen,near the time of their opposition, close together,
in the constellation Aguarius, near the line which separates
that constellation from Pisces.

At the next opposition, in November, 1879, Mars will not
be well situated, but a favorable opposition will occur again
in 1892.

At present, the perihelion point of the orbit of Mars is in
heliocentric longitude 838" 45°, and the aphelion is in
heliocentric longitude 153" 45°. Mars is therefore most
favorably situated when its opposition occurs in the latter
part of August, while the most unfavorable oppositions take
place in the Iatter part of February. In the former case the

apparent dismeter of the planet reaches 283", and in the
Iatter case itisonly about 18",

St.Catherine’s, Ontarlo, J. M. BAmr.

o

Laylng Out Rallroad Curves and Gear Wheels.
90 the Editor of the Scientific American:

In your issue of April 11, 1874, I notice an article from
the pen of H. C. Parsons, concerning the Iaying out of rail.
road curves. Haviog felt the need of some simple mode for
this operation, I discovered the following method, which I
find sufficiently correct and easy of application. I appenda
sketch, the rule for its application, and tables of coefficients
with which to ascertain the chords, These tables are calca-
lated especially for laying out gear wheels, by using the an-
gular or chordial pitch instead of thearc; therefore it must
always be borne in mind that the pitch mentioned is the chord
of the are,

RuLe.—Divide the circle into a convenlent number of equal
parts of degrees and minutes, then use one half of the same
for the changes on the lnstrument, in establishing points,
Then apply rule 2 of my table of coeMclents for gears, which
will give the chord of the aroof each division of the circle.

Erample: What will be the angle for the (nstrument and
thelength of the chords fora circle of 600 foet radiue, divided
lnto 30 parts of 10° onch? Angwer: The angle will be 5°,
and the chord of the are willbe 104 58 feet,

By this method at least one third of the elrele can be lald
without moving the instrument, or the latter can be shifted
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1o any point of the clrcle, whenever any obstructions or ir-
regularitios of the land make it requisite to do so. By di
viding the circle into many parts, the chords can be brought
down to any deairable length.

TABLE OF COEFFIUCIENTS.

- ." 8 X 8] . | EI o

,!_’ L S - |

= © = 7 Y

5| 18] 5 (& [3| I8 ‘l ¢

£ 5' I£1 s S1 IS S 3
26 820616 51 1624500 76 2420000
27 861370 52 1856313 77 245184
28 S95131 53 1688127 78 24'83650
4 141431 29 924808 54 1710942 79 25:15476
5 1790111 30 955671 55 1751757 80 2547302
6 200000 381 988450 56 1783573 §1 25790128
7 230480 82 1020233 57 1815390 8§82 2610055
§ 2461316 33 1052021 58 1847207 88 2642782
9 292380 34 1083811 59 1879024 84 2674610
10 823607 35 11-15604 60 1910843 85 27°006437
11 3854980 36 11-47400 61 19 42661 86 2788200
12 386403 37 1179108 62 19-74481 87 2770004
13 417876 38 12°10008 63 2006300 88 2801922
14 449809 39 12-42800 64 2038121 80 2883751
15 4:80042 40 1274600 65 2069943 00 28 65580
16 512609 41 1300406 66 2101764 01 2897400
17 544247 42 1338211 67 2133585 92 2020288
18 5:75006 43 18°70017 68 2165407 03 2061067

2002806
8024725
30°505556
80°88585
8120214
8152044
3183874

10 607581 44 1401824 69 2127280 04
20 68927 45 1433681 70 2220053 95
21 670071 46 14°05441 71 2260876 06
22 702081 47 1497251 73 22:92700 7
23 784400 48 1520062 T3 23:24524 08
24 786120 49 15°60874 74 238-56350 09
25 707866 50 15°02686 75 2388174 100

Rale 1: To find the diameter of a wheel when the pitch
and number of the teeth are known : Multiply the coefficients
in the table, corresponding to the number of teeth, by the
given pitch, In inches and hundredths; the product will be
in inches and hundredths.

Rule 2: To find the pitch of a wheel, when the diameter
and number of teeth are known: Divide the given diameter
by the coeflicient in the table corresponding to the number
of teeth, and the quotient will be the pitch.

Rule8: To find the number of teeth in a wheel where the
pitch and dinmeter are known : Divide the given dinmeter by
the given pitch, and the number in the table corresponding
to the quotient will be number of teeth.

These tables were computed by two distinct processes, at
seven places of decimals, and are warranted not to vary more
than ] of an inch in the diameter of a wheel of 200 teeth
and 3 inch pitch.

New Bedford, Muss. H. C. CRANDALL,

.
Professor Mayer's Discoveries In Acoustics,~==A
Note from the Author.
To the Editor of the Scientific American:

Will you permit me to correct two erronsous statements in
the sccounts you published of my discoveries in acoustics,
recently read before the National Academy of Sciences?

Under the heading ““ The Duration of the Sensation of
Bound,"” for *‘he concludes that the whole ear vibrates as
one mass,"” etc,, read a8 follows: The following table gives
the notes, the number of their vibrations, and the duration
of their residanl sensations, (the French notation, used by
Konig, is adopted):

Note No.of vibmations, Duration of
per socond, residus) sensation of
the sound,
“’l 4 I,". sec,
Q, 128 O
Cy 256 A
G, 384 1
Cy 5'2 :';‘
E, 840 S
G, 768 &
C, 1024 - {a

» 13
Calling D, the duration of the residual sensation, and N
the number of vibrations per second
= ( 53248
D =\- — J-0001
N+238

~

of the note, we have:

Now a"ﬂng this law (which we discovered by means'af
vigorous experimental measures) downwards nmi upwards,
through the range of audible sounds, we have, for 40 vibra
tions per second, the resldual sensation Insting 1 of a
pecond after the vibrations which cxused the sound have
censed ; while for 40,000 vibrations per second, wo have
realdual sensation of only 35 of & mecond. If we apply
the law to vibrations below 40, where they produce, not »

Scientific  Dmerican,

continuons sound, but explosive sensations in the ear, we
rench & remarkable result, thus: 39 vibrations per second
give a residun] genaation of ; of a second; but if the resi.
dual sensation is !, of a second,why is it that 30 impacts on
the ear, in one second, do not blend? For they follow one
another at each o of & second. This is explained by the
fact that co.vibrating parts of the ear, corresponding to
sounds produced by vibrations fower than 40 per second, do
not exist, and therafore there are no bodies to co.vibrate and
keep up their oscillations after the cange which set them in
motion, has ceased to exist, it follows that in other cases the
ear is vibrated only as one mass, and the duration of these
oacillations of the whole ear are far too short to remain the
s of a second. This supposition also explaing why the
higher notes, fur beyond those used for musical sounds, pro
duce continuous sensations, though we have every reason to
believe that no co-vibrating parts of the ear correspond to
them ; with these high notes, the ear vibrates as o mass, but
the durasion of this vibration is sufficient to keep up sonorouns
vibrations, following one other at each ) of a second ; but
for notes thus perceived without the intervention of corres-
ponding co-vibrating parts in the inner ear, the pitch should
be difficult to distinguish, and this we find is actually the
case.

The heading “ The Reflection of Sound from Flames and
Heated Glasses " should read ** The Reflection of Sound from
Fiames and Heated and Cold Gases.” Under this head, for
“ among other curious results, Professor Mayer has ascer.
tained that there is an absorption of sound in the bat's wing
fiame; that the flame is heated by the sonorous vibrations
which enter it as such, and issue as heat vibrations,” please
substitute the following:

“ The contemplation of these experiments naturally calls up
the question :

Is the action of the flame due entirely to reflection? May
it not also absorb part of the sonorous vibration,as in the
aualogous phenomens of the reflection of hght?

If the intensity of the sonorous vibrations which have
traversed the flame equal the intensity of the vibration
which impinged on the flame, minus the intensity of those
which were reflected from the flame,then there is no absorp-
tion of these vibrations by the flame; but if this equulity
does not exist,then there is absorption in the flame; and this
means that the flame is heated by the sonorous vibrations
which enter the flame as heat vibrations. It thus at first
appeara that the absorption of the sonorous vibrations might
be detected by their production of an increase in the tempera-
ture of the flame, just as sonorous vibrations are absorbed by
caoutchoue, and reappear in this substance.

In the following manner I have recently made experiment s
in the direction of determining the equivalent of a given
sonorous aerial vibration, in fraction of a Joule's unit of
2 I stretched between the prongs of an Ut?

772 foot pounds.
tuning fork a piece of sheet caoutchouc, 100th of an inch
in thickvess, and about § inch broad. The effect of this
rabber on the vibrating fork is rapidly to extinguish its vi-
brations, with which the rubber itself is heated; and if a
fork be vibrated continuously, by one and the same force,
when the rubber is stretched on it and then when it is taken
off, the aerial vibrations produced by the fork are far more
intenge in the latter circomstances than in the former, Bya
method deseribed by me in the American Journal of Science,
February, 1871, I now measured the relative intensities of
the serial vibrations, in these two conditions of vibration.
Thesheet of caontchouc was now enclosed in a compound
thermobattery,and the fork vibrated during a known interval ;
the rubber was heated by the vibrations,which would have
appeared a8 sonorous vibrations, if the rubber had been re-
moved from the fork. The amount of heat given to the
caoutchouc was accurately determined, by the deflection of &
Thomson reflecting galvanometer, connected with the ther-
mo battery ; and by knowing the interval during which the
fork vibrated, and the amount of heat given by the caout:
choue during this interval, aud the equivalentof the heated
rubber in water, I calculated the intensity of the sonorous
vibration in terms of a thermal unit, from which I at once
obtained the value of the gonorous nerial vibrations, when
the fork wasnot heating the rubber, in other words, when it
vibrates freely. I thus found that the sonorous aerial vibra-
tions, during ten seconds, of an Ut fork placed in front of
Its resonator, equaled about the 100,000th part of & Joule's
unit; that is, they can be expressed in the work dore in lift-
ing 54 grains one foot high. This quantity of heat, which is
equal to the heating of 1 pound of water one 100,000th of a
degree Fab,, expressed the amount by which the gas flame
would be heated, if itabsorbed all of the sonorous vibra
tions issuing from the Ut® resonator. But thisis such a small
fraction of the eutire heat in the flame that it is far within the
actual fluctuations in temperature in the flame ; and oven if the
flame were constant in temperature, this small increase could
not be detected by any known thermometric method, We can
not therefore determine the amount of absorptive power of a
flame, or sheet of heatea air, for sonorous vibrations, by ex-
periments on their increased temperature, when sonorous
vibrations impinge on these bodies.”
ALFRED M. MAYER.
Stevens Institute of Technology, Hoboken, N, J,

T TR

Turbine Water Wheols
2o the Editor of the Scientific American :

In our experience, if we have a flood of water with rea-
ponable head, almost any kind of wheel, if it be large
enough, will do; but when we come to substitute s turbine
for an overshot wheel, on light streams, we find that it is a

nice matter to decide on the size the wheel should be to give
suflicient power and to use the water economically, We

[June 6, 1874,

venture to eay here that there have been more failures in tur.
bines on light streams on sceount of using too large wheely
than from all other causes combined ; and we st it down ss
n well established fast, without having reference to aoy
water wheel pamphlets, that there are now In use snd have
been for some years several different makes of turbine
wheels that will give from seventy-five to eighty per cent.
when working with seven eighths to full gate; and m
interested can inform themselves more satisfactorily by cor-
responding with parties having wheels In use than by con-
sulting pamphlets on the subject
It is eaid that the best wheels afford almost all their
power at five eighthis gate or under. Now this is entirely
ot variance with our experience. Putting in & turbine
wheel, on a light etream, that would be large enough to
drive the machinery at half gate would be & failure simply
because of the small percentags yielded, and consequently
the use of too much water for the amount of power given.
Bubstituting large wheels operating at from one quarter to
one half gate, for small wheels requiring seven eighths gates,
results in the use of much less water for a given effect, and is
also at vuriance with our experience and can only be based
on the idea that the wheels give a better percentage at one
quarter than at three quarter gate, which Is not the case
with any wheels we are acquainted with; but there is ample
room for improvement in turbine wheels in that direciion.
There is one advantage in using large wheels, and it is
that when there is a flush of water it can be utilized, which
is the only offset to the loss of power in running at ordinary
stages of the water. J. BrooMELL.
Christiana, Pa.

New Steamboat Law. Authorized Increase of Steam
Pressure on the Mississippl.

“AxN Act relating to the limitation of steam pressure of ves
sels used exclusively for towing and carrying freight on
the Mississippi river and its tributaries:

Be it enacted by the Senate and House of Representatives of the
United States of America in Congress Assembled : That the
provisions of an act entitled “ An act to provide for the bet-
ter security of life on vessels propelled in whole or in part
by steam,” etc., approved February twenty-eighth, eighteen
hundred and seventy-one, so far as they relate to the limita-
tion of steam pressure of steamboats used exclusively for
towing and carrying freight on the Mississippi river and its
tributaries, are hereby so far modified as to substitute for
such boats one hundred and fifty pounds of steam pressure
in place of one hundred and ten pounds, as provided in said
act for the standard pressure upon standard boilers of forty-
two inches diameter, and of plates of one quarter of an inch
in thickness; and such boats may, on the written permit of
the supervising inspector of the district in which such boats
shall carry on their business, be permitted to carry steam
above the standard pressure of one hundred and ten pounds,
but not exceeding the standard pressure of one hundred and
fifty pounds to the square inch.

Approved January 6, 1874."”

To the Editor of the Scientific American :

A recent act of Congress, regulating the management of
steam vessels, authorizes tow and freight boats on the Mis.
sissippi river to carry a steam pressure of 150 1bs. to the
square inch, instead of 110 lbs, as heretofore, in standard
boilers of 42 inches dinmeter and one quarter of an inch
thick. I presume that, by standard boilers, is meant such as
are ordinarily well made of good average rusterial and single
riveted. However this may be, the pressure stated is clearly
in excess, and very dangerously so, of that allowed by tbe
rulea generally adopted by first class engineers. A boiler 42
inches in diameter and one quarter of an inch thick, with
150 1bs. to the square inch, is subjected to a strain of 12,600
1bs. to each square inch of sectional area of the solid plate,
or fully one quarter of the ultimate tensile strength of
good boiler iron. According to Fairbairn, in single riveted
work the strength is reduced to 0°52 and in double riveted
work to 0°7, of that of the solid plate. Under the above cir-
cumstances, therefore, a good mew boiler, if single riveted,
would be subjected to a working pressure equal to nearly
one half of that at which it might be expected to tear asun.
der, or, if double riveted, to more than one third of the break.
ing strain. The rule given by Bourne for the thickness of
locomotive boilers is to multiply the diameter in inches by
the pressure per square inch and divide by 8,900, which, in
this instance, would require the shell to be about seven
tenths of an inch thick. For marine boilers he allows 3,000
1bs. per square inch of sectional area of plates. Now it
does not appear that there is any legitimate reason whby the
owners of boats, used simply for freight or towing, should
be allowed to subject their employees to imminent danger
from explosion, while persons mersly passepgers are pro-
tected by law from such danger. That the pressure stated
is really known to be dangerous needs no further proof
than the fact that it is confined to that class of boats; and
gince it must be admitted that all citizens are vnm.ll‘d to
equal protection, why not the officers and men serving in
these vessels? It may be said that they voluntarily expose
themselves with full understanding of the circumstance,
but this is not always the case, and, If it were, would not be
a good argument. An explosion of one of the above men-
tioned boats ocsurred in March last, causing the loss of six-
teen lives. Dare we say that those lives were less precious
because they belonged to engineors, firemen, deck hands, or
others forced by the necessity of providing for themsolves
and families to work under constant dread of danger and
death ? Joux LErree.

Waushington, D. C.

Or all solid substances found upon the earth, carbon is
both the hardest and the softest, In the formx of dinmond,
it is the hardest. In the form of graphite, it is the softest,
Both diamond and graphite are the same in chemical com-

position,
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SOLENTIFIC AND PRACTICAL INFORMATION,

TESTING BELTING LEATIUENR,

M. BEitner proposes the following simple method of de-
termining the yalue of leather employed on belting, A cut-
ting of the material about 003 of an inch in thickness is
placed o gtrong vinegar.  1f the leathor Ling been thorough.
1y ncted upon by the tuning and s henco of good qunlity
It will romain, for months even, immeorsed without nllorntlnn:
#imply becoming n little darker in color, But, on the con-
trary, if not well imprognnted by the tannin, the fibers will
fuickly swell and, aftor a short perfod, bocome transformed
into o gelatinous mass,

RO WATER IN THE SUN.

M. Junssen states that Croce-Spinelli, in his recent balloon
ageonsion to an elevation of 25,000 feot, finds by speetro.
scopic observation that the lines in the spectrum, ascribed to
the vapor of water, are due to the terrestrial and not to the
solar atmosphere; since whon the former, by reason of the
elovation, is greatly eliminated, the bands are also in like pro-
portion decrensed, It may therefore be considered that in
the sun there I8 no watery vapor, at least in appreciablo
quantity, and that congequently the temperature of that body
is not yot sufliciently lowered to allow water to form,

THE SWEDISH EXFEDITION TO THE NORTH POLE,

M. Nordenskjold has recontly found, in the ice and snow
of the Arctic polar gen, o black dust. This hehad molted,
and subsequently submitted it to chemical analyais, which
has proved that it is composed of nickel and cobalt, wnd
similar In constitution to the meteorites. It seems proba-
ble, therefore, that the powderis actually due to the disin-
tegration of these aorial bodies st a short distance from the
earth,

The regions which this intrepid traveller has lately ex.
plored are the most inhospitable on the globe. He haa
traversed ico wous, the level of which rises to over three
thousand feot nbove that of the ocean, and which are rent
with huge crevasses often entirely concealed by snow and
fog, rendering their exploration an enterprize of the groatest
danger. M. Nordenskjold is now organizing a new expedi.
tion to start in the spring of 1875. "

HYDROGEN ALLOYS,

In pursuing their investigationsinto the metullic combina-
tions of hydrogen, MM, Hautefenille and Treost haye sue-
ceeded in obtaining a definite hydride of sodium, They
bave since compared this product with the hydride of pal.
ladium, in order to determine the density of the hydrogen,
could it be solidified under like conditions. The hydride of
palladium, having a density equsal to 11, if the density of
palladium, itself equal 10 117, be considered, admitting that
no variation in volume takes place, the density of the hy-
drogen is found to be0'62. Repeating the same calculations
for the hydride of sodium, the number 063 is obtained. Pal-
lsdinm, however, is much heavier than water, while sodinm
s lighter; and hence it is believed that the figures 0°63 more
truly indicated the density of hydrogen under the sbove
conditions. This numberis very near to that which repre.
sents the density of lithium, and tends to confirm the
opinion that hydrogen is one of the true metals.

A LUMINOUS SIGNAL FOR GEODESIC OPERATIONS.

M. Laussedat proposes, for the above purpose, to direct a
spy glass from one station toward a second point, to which
the signal is to be transmitted. In the focus of the instru-
ment, he places a diaphragm having = very small aperture; so
that, on looking through,the feld of vision will be restricted
to the tower, steeple, or other loeality at which the receiver
of the signal is stationed. The eye piece of the telescope is
then removed, leaving the diaphragm, and behind the latter
is placed,in the axis of the instrument, s light, the conjugate
imsge of which, produced by she conveying glass, falls pre-
cisely on the openingof the diaphragm. The luminous ray
transmitted through the telescope will fall directly on the
edifice comprised on the restricted field of vision, and not
elsewhers, and the light s therefore invisible to all without

that fleld. The observer will perceive the objective of the
telescope illuminated over all its surface; and necessarily the
Inzger the dismeter of the glass,the farther will the signal be

viaible.

.
A Chemical Contonnlial,

Dr. H. Carriogton Bolton, of Columbia College, has sug-
gosted the idea that, as centennial celebrations are now
2 order, the present year ls eminently appropriste for

organization of s rocial réunion among the chemists
of the United States, in commemoration of ovents alike im-
portant o Sclence and civilization. Dr. Bolton considers
that since so many remurkable discoveries in chomistry wore
mede In 1774, we may date the foundation of modern
chemical sclence from that period, and that consequently the
1874 marks the lnpse of the first contury, 1t Is polated
out that In 1774 Scheele first isolated cblorine, recognized
baryts as an independent earth, and published his essay on
~ Lavolsier was eogaged In an investigation of
the cause of the Incresss in weight of tin when calcined in
close vessels, a research leading to the most important
discoveries. Wiegleb proved alkalies to bs true natural con.
stitaents of planws, Cadet described an improved metbod of
sulphuric ether. Bergmann showed the presence
of carbonie actd in lend white. On the 27th of September in
that yeur, Comus reducsd the “ calces” of the six motals by
means of tho electric spark, before an astonished and de.
mu sudience of sayante, On the first of Auguat, 1774,
Prisstly discovered oxygen, the immediate results of which
wore the overthrow of the time-honored phlogistic theory
and the foundation of chemistry on its presont busly,

EE

The proposition has already been acted upon,and the New
York Lyceum of Natural History has possed resolations
appolating & committee of five, connlsting of Dr, Bolton and
Professors Chandlor, Wurlz, Leeds and Seeley, to correspond
with the chemists of the country with the view of securing
tholr cdoperation in the observance of the annlversary, The
Hme fixed, wo understand, in the first of August, The idea
I & good one and doubtless will be favorably received by
the profession.

-
Thoe Iron Trade.

Tho Bulletin of the American Iron and Stecl Association
HOYH

There are 175,000 men who are usunlly employed at rolling
milly, furnaces, ste., ont of smployment today in congequence
of the depression in the iron business ; to these muast be added
many mechanics and others whose business has not been pros
perous, or has been partly or wholly destroyed because
the iron business upon which they depend has been pros-
tratod,

More than ono half of the rall mills of the country were
wholly idle on the first day of January last,and the ssme
number remain idle to day, while others are only running a
purt of their time. Few mills are running to the extent of
their capacity, The amount of work now done by merchant
bar mills, ear wheol mokere, carand locomotive bullders, and
other branches of business Intimutely connected with the
rallrond Interest, is fully one bhalf less than it was a year
ngo.

Merchant bar mills, plate mills, founderies, machine shops,
and other establishments not dependent upon the rail-
ronds for orders bave as a rule less business than duriog the
first month of the panic,

Of the 666 completed furnace stacks in the country, the
whole number inblast on the first of January last was 400;
out of blast, 266. The nggregate number of furnaces out of
blast at this date is as great ag it was in Januoary,

The decline in prices is as follows:

April, April,
Princlpal Articles, 1578, 1574,
Rails at eastern millg..coevneeenenanes, $82.00 $68.00
Bar iron at Pittaburghe.cesasieae oooe. 4 1.5¢. 2.
Gray forgepig iron at Pittaburgh. ..... $42.00 $28 00

No. 1 Lehigh pig fron at Philudelphia. . . .47.00 33.00

These figures represent an ayerage decline in prices during
the past year of over 30 percent. When it is considered ihst
the prices one year ago, which we have used for comparison,
were lower than they have been previously, that money was
then abundant and sales for cash were of daily occurrence,and
that mill owners and fornscemon then had orders months
ahead and now rarely know that they will be able to sell to-
morrow what little they make to day, the extent of the dis-
aster to the iron business which yet survives the panic i
readily seen.

-
The Iron Dome of the Capltol.

The iron dome of the Capitol at Washington is 300 fecet
high, and is surmounted by a metallicstatue. In reply to an
enquiry, as to whether there was a daily movement of the
statue, due to the heat of the sun, the archbitect, Mr. Clark,
gives the following particulara:

The status on the Capitol has a motion resulting from the
unequal expansion of the opposite sides of the dome. The
entirs length of the line ot oscillation of the plummet from
the eastern limit to the western limit is only four and a half
inches, which would make the inclination in the morning
two and a quarter inches to the west, and in the afternoon
the same distance to the east. This apportionment of the
distance for morning and evening, however, is not strictly
correct, and for this reason: thatin the morning the east
side of the dome is rapidly heated, while the west side is
chilled by radiation through the night. Now as the sun
passes to the western side of the dome, this side is heated,
but as the east side still retains a good portion of its heat,
the expansion is more nearly equalized on both sides and
the inclization of the statue to the earth to some extent coun-
teracted, #o that the inclination to the west s o little greater
than that toward the east. The variation is probably sbout
the same all the year around,the extra contracting by cold on
one side of the dome during the winter producing the same
effect as the extra degree of expansion by heat on the other
side in the summer."”

Electroplating with Cobalt,

The following process of George W, Beardalee, of Brooklyn,
N. Y., ia stated to form a thick and useful covering, which
will very perfectly protect the plated surfsce from the action
of the elements, and form a most beautiful plating, very
white, excesdingly hard and durable, tenaciously adherent,
and npot liable to tarnish :

Dissolve the pure metal cobalt in boillog muriatic acid,
and evaporate this solution to deyness, Then dissolve from
four to six ounces of the salt thus obtained in & gallon of
distilled waler, to which add ammonia sutliclont to show on
test psper the solution just slightly alkaline. Then pre.
pare an anods of the metal cobalt, in granular form or
roken into small pieces, free from lmpurities, as follows :
Take s plate of carbon, or of some other material that is
a conductor of electricity, but not susceptible of being si.
tacked by the plating solution, and place it within » sack or
wnyelope made of gome material that is nelther a conduotor
of electricity, nor attackable by the solution, formed with
opon meshes or interstices through which the solutlon may
frooly circulate, This envelope should be mude to conform
in shapo to the carbon plate, and large enough to loave a
spaeo botweon it and the plate of, say, one half an loch to

one ineh; then 011 this space with the granules of cobalt,

which will, sa In evident, surround the plate and be in con-
tact with I,

By an anode thus conwtrucied, s large surface of the
cobalt is readily and conveniently exposed to the action of
the solvent, and the steady flow of the entire battery current
through tho cobalt In geeured, thereby rendering the dissolu-
tion and deposition of the metal steady, uniform, and very
perfect,

This auode Is to be connocted with the copper pole of the
battery by connecting the wire to the earbon plate and sun-
pending in the plating solution befors described, and the
article to bo plated Is connected in the solutlon with the
zinc pole in the usual way, A batwery power of from two
to five cells (Smeo's battery) will be sufliclent to do good
work. Care should be taken not to permit the solution to
lose its slightly alkaline character, s, if this is not main:
tained, the plating operation will be rendered imperfect, the
tenacity, adherence and uniformity of the deposit becoming
thereby impaired.

el LS
The Open Treatment of Wounds,

A very remarkable study of surgical cases in the hospital
at Ziirich has lately been published by Dr. Kroenlein, illus-
trating the new so-called *“ open’ treatment of wounds adyo-
cated by Professor Rose, He compares two perlods of sever-
ul years ench, during the first of which the wounds, smpu.
tations, otc., were trénted by bandagingin the ordinary way.

The results of the two series were, as regards mortality per
cent,, as follows :

Bandaging. Open Treatment,
TBIGN. o ciovviamavsioeans BOES = o cpiondostecimen 407
LB . o oo cniov st navmes OB Fo o siros mesiaiomsdios 181
BOOL. 3 oo ole usdalaseals o PR R e ST O 2000
L5 L % 5 DRECRREORREIN . | ) RIS 0s LR 140
I OTORYIIL+'via's aioro aniato®s 16:6. - oo e 00
HANA L35 e closaivisivs oivie D S s e ey 00

Critical researclies by the author show that this remarkable
result was due neither to the age and sex of the patients, nor
to the method of smputsation, but solely to the after treat-
ment,

The principal maxims followed by Professor Rose (the pres-
ent director of the clinic) in the treatment of wounds are to
secure absolute rest after arrest of bleeding, and to provide
for perfect [reedom of discharge and scrupulous cleanliness.
Another principle is to interfere with the healing process
of wounds only when special indications are afforded, and to
consider stitches and bandages of all kinds as interferences
to be soavoided. The air to which the wounds ate {fresly ex-
posed in the open treatment must, of course, be pure, and the
system accordingly inciudes the use of energetic ventilation.
In the hospital at Ziirich, the ventilation is obtained only by
copstant openivg of the doors and windows, a proceeding
which, it is true, renders the heating arrangements often in.
sufficient in winter,

The advantages claimed for this open method are:

1. There in no pressure or constriction by dressings.

2. An irritation of the wounds by changing the position
and external applications is avolded.

8. There is no danger of infecting the wounds by impuare
articles,

4. The daoger of retention of matter is small,

5. The state of the wounds may be controlled at any time
by simply lifting the coverlets,

9. Ashealing by the first intention is given up, as many
ligatures may be applied as are desirable, and thus secondary
hemorrhage may be better avoided.

7. The air of the wards is not infected by emanstions from
the dressivgs, as in the case is other methods, except Lis-
ter's.

8. There is less need of material for dressings, therefore
less expense.

Naturally these statistics bave excited much attention
among surgeons, and corroborative evidence is not wanting
to support Professor Rose's vlews. Mr. Richard Davy, F. R,
C. 8., writes to the London Medical Times and Gazetto that
the open treatment of wounds hes been practised among
his surgical cases for the last five years; the results arrived
at have been gratifying, and his firm conviction isthat all so-
called dressings, to the majority of wounds, are not only need-
less but injurious,

Awmputations, resections, wounds for removal of tumors,
injuries, ete., are exposed freely to the atmosphere of the
ward. The exceptional cases that receive dressings are burns,
scalds, and subcutaneous

The treatment that the wounds are subjected to consists in
their adjostment by metallic suture; the atmosphere sur-
rounding the bed is attended to, as to purity and temperature;
the surface of the sore is oceasionally cleansed by an aqueous
spray (the most delicate brash, that destroys itself by usage),
and the marging are gently freshoned up by a small hog's
bristle brash (s separate one for each patient), dipped Into
clean tepld water,—Medical and Surgical Reporter.

Frox a comparative pay schedule given in the Noeal
(Fazetts, Portsmouth, Fogland, it appears that enginoers ro-
colve rather more than twice as much pay in the A merican
Nuvy than i given In the British Navy. For example, an

Awmeorican engincer recolves $2,800 per annum, and the Brit.
ish enginoer, 1,100 per anoum.

To Dyu LeAriE BLUB.-Brack.—Take of beeswax § oxs.,
black reain @ oss. Melt together, and then add : Prossian blue
1oz, lampblack § 0x. Whils the mixture is cooling, add
turpontine tll a suitable consistency is obtained. It should
bonpplied with nsoft 1g, and the leather afterwards polished

with a brush,
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THE TARANTULA WHEEL ROTARY HARROW,

The sccompanying engraving represents a novel and,
doubtless, very usefal agrioultural implement to which,
from its odd and spiderlike appearance, the above appro
priste name has been spplied. It is a rotary harrow, com.
posed of several wheels, each containing n number of teeth
which operate ina manner below describod, The wheels
are so arranged that they may be turned from a horizontal
into & vertical position, thus enabling the dovice to be con-
veniently transported from field to field.

At A are fwo bars, to the inner sides of which aroattached
brackoets, B, through which pass the vertical shafts of the

wheels, said shafts being secured by the nuts
above, The inner ends of the brackets, C, are
plotted to receive cross bars, D), which are se.
cured to them by two bolts, as shown, by re-
moving one of which the connection may be
changed from a rigid toa flexible one if de-
sired. In Fig. 2 is shown the position of
wheel when turned vertically on the connec-
tion, as above described,as on a hinge. The
bars, D, are made with a bow or arch in the
middle, to enable the harrow to be used for
cultivating corn or other vegetables planted
fnrows., The harrow teeth are made in U
sbape, with their ends bent downward and to
ono side, Fig. 8. The hubs are constructed
in two parts secured together by bolts which
also pass through the bends of the teeth,
The latter are recoived in grooves, as repre.
pented in Fig, 8, and are thus securely
clamped and held. The journals are made
longer than the hubs in order that the wheels
may have play to enable them to adapt them-
pelves to the surface of the ground.

As represented in our engraving, the de-
vice is adapted for use as a cultivator, but it
may be resdily changed to a harrow by hook-
ing the draft bars to the eyes in the brackets,
shown at F, at right angles to the beams.

The advantages claimed for the invention are as followa:
1t is durable, and, being constructed of iron, cannot decay
when left out in the field. It is simple in constraction. It
will run, we are informed, deeper or shallower, as desired.
Each tooth cuts through ground three times as far as the
distance passed over, owing to the rotation of the wheel, thus
harrowing the soil to three times the extent of a simple drag
machine, The coovenience of moving, afforded by the ver-
tically sdjustable wheels, is also & point of merit. There is,
besides, a reversible motion in every other wheel when
drawn, double harrowing the ground in every direction.

The teeth, it is stated, never choke or clog in any trash,
but pull up =1l that has been plowed under, and scatter it
regularly over the surface. None of the soil, consequently,
becomes mixed with the refuse, so that the danger of wheat
or winter crops freezing, from the springing up of the gronnd,
is lsrgely obviated. For preparing the soil for wheat, we
are informed, the machine is especially adapted;and as a
cultivator, the inventor states the device to be of great merit.

Two sizes of this harrow are manufactured, one of six
wheels, catting from aix and 2 half to seven and a half feet,
making one cultivator. The other and larger size has eight
wheels. In field harrowing it is run four wheels abreast,
cutting nine feet and nine feet ten inches. By removingtwo
bolts, it Is changad into two cultivators. We learn that, in
repeated trials, the machine has proved very successful.

Patented through the Scientific American Patent Agency,
April 7, 1874, For further particulars address the inventor,
Mr. D. L. Benson, Tamaroa, Perry county, Il1.

HOTZ'S PATENT SELF-CLOSING FAUCET.
Overflowing basins, leaky faucets, and burst water pipes

are probably the commonest troubles which families In
citles have to endure, Plumbers’ bills in cities are, a8 & rule,
exosssively bigh, and when, in addition to this expense, the
bapless landlord finds himself compelled to pay for the ser
vices of a plasterer to repair soaked and fallen cellings, and
of a painter to make good his disfigured walls, it becomes

very clear, to him at lonst, that an invention which will ren”
dor water pipes proof sgainst leakage and an overflow of
basing is of infinite Importance. Faucets which will stay
tight, and not require re grinding every few months, are also
an important desideratum, We can assert, from our own

experionce, having the Hotz faucet gome time in use in this
office, that it meets all the requirements of a faucet better
than any other we have used.

Hotz's self-cloning faucet, n sectional view of which in
roprosentod in the annexed engraving, is an invention which
has been in use some four years, during which time it has

The conatruc-

withstood revere tosts of both frost and heat.

THE TARANTULA WHEELIROTARY HARROW

tion consists in a rubber-faced stop valve, A, from the top
of which rises a spindle, B, which is slotted to admit the
point of & thumb lever, C. D is an upper cylinder, which is
flanged and united to the body of the faucet by a union, E,
with suitable packing. At the bottom of the cylinder is an
annular septum, through which rises the spindle, B. Be-
tween the valve, A, and this annular septum, the spindle has,
slipped over it, a pisce of rubber tubing, F, which abuts
against the septum and makes a watertight joint, go that no
wster can rise into the cylinder, The spindle, B, is made
small at the top, and over this portion, and resting upon s
shoulder, is placed a coil spring. The upper part of thelat.
ter abuts against & male screw, G, which fits into a femasle
screw at the top of the cylinder. Screw G has a milled head,
by which it is easily tuarned up ordown to adjust the tension
of the spring to the pressure of water sgainst the valve, A.
By so regulating the screw that the tension of the spring is
just sufficient to overcome the pressure of water against the
valve, it is evident that the pipe in connection with the fau.
cet is provided with the means of relieving itself the mo-
ment any extra pressure begins within. The tension of the
spring, in sach case, being overbalanced, the valve will be
lifted from below, and waterallowed to escape until the equi.
librium is restored. No further explanation is, we think,
necessary to render it obvious that, eo long as the mechanism
is properly adjusted and free to work, it is hardly possible
for an excess of strain to happen in the pipe.

‘While this advantage is of first importance, there sre oth-
ers clsimed, which are perhaps of nearly equal value. The
faucet being self-closing, the danger of its being left running
by accident, causing overflow, is obviated. Its construction
is such that no grinding of metallic surface is necessary.
The deterioration of the piece of rubber tubing and the valve
face cannot but be slow ; and when worn out, their replacement
is & very easy matter, accomplished at a trivial cost. It will
be observed that the valve can be regulated to any pressure,
and that the water, striking the valve, meets a cushion
which is elastic, and hence there is no jarring or hammering
of the pipe due to the sudden turning off. Not only is this
the case in the single faacet operated; but should the flow
from any other cock be quickly stopped, the shock is com-
municated to the rubber valve which, after lifting, relieves
the pipe instantly. From the same canse range boller ex-
plosions will be prevented. Finally, a direct saving is clsimed
in the cost of pipe, because the heavy tubing necessary to
withstand cotcussions, freezing, and similar forces is ren.
dered unnecessary,

We bave had submitted to us reports of several cases
which exemplify the successful working of the device, in in
stances where pipes froze solid throughout a house but no
rupture took place, The Inventorgives several illustrations
(in & pamphlet he Las published which parties desiring fur.
ther information should send for), showing the varlety of
forms in which the faucet is manufactured in order to sult
hydrants, closets, ete,

Considerable ingenuity is shown in the bath tub ar
rangement, in which the faucet Is so governed that it allows
waler to escape until a sufficient quaatity is drawn, when

it automatically closes. This is accomplished by a float fas
tened to a chaln of suitable length, attached to the faucet

lever. When the float hangs from the latter, its weight is
suflicient to raise the valve. ihe water then runs into
the tab until It reaches the float, which it buoys, relieviog

the lever, and so cauning the valve to be shat by its spring,
For further particulars address the E. P. Gleason Manu

facturing Co., corner Mercor and Houston streets, Now York.

Fime Telegraph of the Ronding Kallrond Company

The manner of giving the correct standard time of the
Philadelphis and Reading Railrond Company, to ull its tele-
graph stations, 255 in pumber, along the main road and all
its branches, is a8 followa: At three minates to 4 o'clock P.
M., daily except Sunday, all business along the lines is sus-
pended ; and by means of n serion of reponters, all the lines
of this compnny, 86 in number, are arranged #o as to be
operated and controlled by one aperator at the Reading office,
who has o chronometer before him, from which the esrrect
time is given. Commencing at three minutes to 4 P, M.,

the Reading operator says “‘ time " on the lines, which calls
the attention of all operators to adjust their
clocks, and is continued at ghort intervals un
til five seconds to 4, when he opens the cir-
cuit, At 4 o'clock he makes one tap; at
fiftoen seconds after 4, two taps; at thirty
seconds after 4, three taps; at forty.five se-
conds after 4, four taps, and at one minute
after 4, fivetaps. By this arrangement eve-
ry telegraph station is able to get the correct
time to the second, daily, and thereby have
the railroad clocks and watches of the em-
ployees properly adjusted, which is & very
important matter in the management of a
railrond,
— —ee—  —

Mz, Procror has returned to England
from America, He recently gave an intense.
ly interesting lecture at St, George's Hall,
Langham Place, on the progress of astro-
nomy in America. Mr, Proctor showed that
in many respects the Americans were in ad-
vance of Euglishmen, both in their instru-
ments and the courageous and rapid manner
in which they conduct scientific enquiries.
He spoke highly of the manner in which he
was received, listened to, and treated in the
States,— English Mechanie.

CARON'S FOUNTAIN MARKING BRUBH,

Our engraving represents a simple form of fountain brash
which will, to porters having goods to mark, expressmen,
bulletin writers, and others who have occaslon for its use,
prove, we think, a handy and time.saving invention. It con-
sists of a rubber tube, A, Fig. 1, lined within with a mate-
rial known as Frink’s indestructible rubber lining, which, we
are informed, resists the action of acid compounds. The tubs
issome five or six inches in length, and has on its upper end
a cap and ferrule in one, provided, as shown, with a ring, for
suspending whep not in use. The lower end has also a fer-
rule, and is threaded to receive a metal funnel, B, as shown
in section, Fig. 2. Over the end of the fannel the brush is slip-
ped. In use, the funnel is removed from its ferrule and the Lan-
dle filled with ink. The former is then returned ; and on be-
ing held to write, the liquid flows down to the brush through
a small tube, C, which extends up into the extremity of the
funnel. It will be seen that the necessity of a pot of ink is
avoided, and consequently the hand of the operator ordinari-
ly employed in holding the same is left free. The interior
construction is of the simplest description,with no mechanism
to get out of order. The ink flows freely, and, from its gradusl
feed and large supply, lasts for along time. By its use marks
can be easily made on uneven surfaces, such as coarse sack-
ing, which cannot be done, except with considerable difficul-
ty, with the ordinary brush. Fine or coarse lines ara readily

traced, as the fow s regulated by the pressure of the hand
upon the compressible tube,

Further particalars, regarding sale of rights, ete., may be
obtained by addressing Mr. William A, Caron, No, 145
Unlon street, Springfield, Mass,, or Mr, F, W, Wentworth

45 Green street, Boston, Mass,

ﬂ"

Sl b

Pl Ao Sy, T T SR PN Ol

S



JunE 6, 1874.

Scientific  Amerion,

35

EMANUEL CHURCH, CLIFTON, ENGLAND,

The large and commercially important olty of Bristol ia o
crowded with docks and warehouses that its merchants are
driven out of town for ropidences; and the beautiful purks
and avenuesof Clifton, which crown the noble downs over
hunging the opulent metropolis of wostern England, are
studded with many excoptionally fine public buildings, One
of the boest of the recent atructures In n church of the por-
pendicular order, of which we presont n view. Tho building,

says the London Builder, from which we select the engrav-
ing, is spacious and lof.
ty, measuring internal.
1y 122 feet by €60 feot,
and the roof carried
through & uniform
hight of 60 feet. The
chancel is apsidal, and
mensures 30 feet by 28
feet. The nave is of
five bays, with lofty .'/,
arcade arches springing
from circular columns.
Arcades of two bays di-
vide north and south
chapels from the chan-
cel, designed for ves-
tries and organ cham-
ber.

The church is built
of the native stone, of
a reddish tint, with
bands of deep red sand-
stone. The dressings
are of Bath stone; the f
chancel steps and dais ’
of Limerick marbles
and encaustic tiles. The
reredo# is carved with
subjects in high relief,
The steeple reaches toa .
hight of 222 feet, the l
tower being 108 feet,
the spire 114 feet high, |

The Polysphenic
Ship.
Proceeding from the
well known fact that
when flat bottomed ves-
sels are urged forward
by a strong propelling

#how a fainy change incolor, especially when new. Thessme
mny be sald of dyed wools and printed cottons, and most dyed
allks; but one kind of white silk easlly turns brown by this
hent, and pink silks of some kinds are also faded by it. The
same temperature willif continued for a longer period, slight-
ly change the color of white wool, cotton, silk, paper, and
unblenchied linen, but will not otherwige injure them, A
heant of 205° Fah., continued for about three hours, more de-
cidedly winges white wool, and less so unbleached and white
cotton and white silk, white paper, and linen, both unbleached
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force their bows are

lifted, and in that way

some advantsge of

speed is gained, Mr.
Charles Meade Ramus,
M. A., Trinity College,

out-golng currents, which represent the maximum and wini-
mum temperatures of the chambers, A self.actiog mercurisl
regulator maintained the temperature of the entering current
atany required degreo,
—etd @ P O
The Woolwlich Furnnce,
The Royal Gun Factory, st Woolwich, hias been for some

time past conspleuous for its efforts to economize fuel, both
for steam and manufscturing purposes, sud it Is now pos-
sessed of u novelty in furnaces, in which the economy of fuel
is » striking feature, It
is at present applied
both to Breheating and
puddling, and its con-
sumption of fuel and
yield of iron taken with
scrupulous accuracy.
The saving of fuel is,
over & period rising to
six months, an average
of 40 per cent, while the
saviog in fettling in the
puddling furoace is
searcely less remarkable,
The durability of the
furnuce is also much
greater, and the provi-
sion ageinst an excess of
free air—the pestilent
gource of waste in the
iron trade—is pecaliar
and effectusl in gaving
Iron, whether in reheat-
ing or puddling. The
plan on which the furl
nace is constructed is to
provide an ordinary fur-
pace with an upcast at
the rear of the existing
combustion chamber,
and in contact with it.
The products of combus-
tion from the furpace
are led into the said up-
cast by passing either
over, under, or around
the body of the furnace,
In the upcast is placed
a conical cast iron tubs
in a vertical position,
and between the sides
of which and the upcast
are spaces for the free
circulation of the pro-
ducts, the heat of which
is taken up by the cast

Cambridge, designed a
ship in which the bot-

tom was composed of

two parallel and conge-
cutive inclined planes,
go that, being simulta-
neously lifted fore and
aft by two similar lift-
ing forces at the highest
rate of speed, it might
be able to so maintain
ita equilibrium as nei-
ther to drop forwards
nor turn over. Experi-
ments with models
ghowed | that a vessel
go constructed would,
when driven at a sunfli-
ciently high speed, rise
evenly over the water,
ro a8 to skim over if.
Further trials proved
the superiority of five
or gix inclines over the
lesser number, From
the results of his expe-
riments Mr, Ramus cal-
culates that 5,000 horge
power will give to a
2,000 tun ship any speed
up to sixty knots an
hour.  Having em-
ployed rockets as the
propelling power in his
experiments, the ldes
was suggested of using
the vessel as & rocket float, Mr, Ramus estimates that a 100
1bs. rocket would be capable of driving s float of one tun dis-
placement at & hundred knots an hour to a distance of two
wmiles, This float, he adds, would carry quite hnlf & tun of
explosives, afid it is at least very doubtful whother tho sides
of any Ironclad would reaist the shock of the explosion that
would take placeon contact,

Effect of Moat on Toxtile ¥abricw,

Recent experiments on disinfection by menns of heat, made
by Dr. Ransom, of Nottingham, England, show that white
wool, cotton, silk, and paper mny be heated to 260" Fal,, for
biree hours without apparent injury, although the wool will

-g| R - T ]
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EMANUEL CHURCH, CLIFTON NEAR BRISTOL, ENGLAND,

and white, but does not materially injure their appearance,
The snme heat, continued for about five hours, singes and in-
jures the appearance of white wool and cotton, unbleached
linen, white silk, and paper, some colored fabrica of wool, or
mixed wool and cotton, or mixed wool and silk, It is note-
worthy that the slngelng of any fabric depends not alone up-
on the heat uged, but algo on the time during which it is ex.
posed, Inthese experiments the heat was obtained by burn.
ing gas with smokeless flames, and conducting the products of
combustion, mixed with the heated air, by means of a ghort
horlzontal flue into a cubical chamber through an aperture in
fts floor, and out of it by asmaller aperturein its roof, Fixed
thermometers showed the temperature of the entering and

iron vessel or tabe. This
tube is fitted with & hop-
per at the top, and check
dampers, by which the
fuel is let into it without
the intrusion of air. Its
capacity is equal to con-
taining 12 cwt. of coal,
which is kept up by re-
gular charges of about 2
cwt., Its temperature is
usually at a bright red
heat, and as the fuel de-
scends it is freely rari-
fied. It is provided
with an outlet into the
combustion  chamber,
through which & con.
stant stream of carbu-
reted hydrogen is pass.
ing over the fuel on the
fire bars, taking up the
freo air passing through
the interstices of the
fuel, and arresting their
wasting action in the
furnace. The remain-
der of the fuel that be-
comes coked is passed
by the same channel on
to the fire bars coked
and hot, o that no cold
fuel passes into the com-
bustion chamber, The
smount of heat thus car-
rled back into the fur-
nace, and which is the
great economizer, can be partially estimated from the fact
that, in place of the waste gases pasging off at some 8,000
degrees, it does not exceed 500 degrees, ag they escape into
the stack beyond the region of utility, These furnaces are
not complicated by mechanical aids, the combustion being
carried on by in.draught. They are easy of adaptation to
existing plant, incur but a trifling expense, and give great
durability to the bricks, being free from the chemical action
o common to furnaces of less perfoct sction, The pregent
puddling furnace has yielded 250 tuns of iron—the work of
an ordinary furnnce—nnd is far from its tormination, Here
a want, urgently pressed upon our attention by ironmakers,
seems to be met,— 7o Hngineer,
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ASTRONOMICAL NOTES,

! ™

OpgErvATORY 0F VAssaAr COLLEGR,

For the computations of the following notes (which are
approximate only) and for most of the observations, I am
indebted to students, MM,

Positlons of Plancts for June, 1874,

) Meroury.
~ On the 1stof June Meroury risos at b in the morning and
pots at 8, 15m. in the evening. On the 80th, Mercury rises
at Gh. 40m. A, M., andsets at Oh, 2m. P. M. This planet
should therefore be seen after sunsot during the latter part
of June.

fitt Venuns,

On the 18t of Juno Venus rises at Gh. Sm. A, M., and sets
at Ol 29m. P, M, On the 80th, Venus rises at 7h. 9m, A.M.,
and sets at 0h. 83m. P. M.

Oa the 8d of May Venus and Mars ere =o nearly at the
same point of the heavens that, ina telescope of large fleld,
the two could be seen at the same time, giving an oxcellent
opportunity tonotice the difference of color. Both are very
small at present, being far from the earth.

NMars,

On June 1, Mars rises at 5h. 6m. A. M, and sets at 8h.
12m. P. M. On the 30th, Mars rises at 4h. 86m. A. M., and
sets at 7h. 42m. P.M.

Juplter,

Ou the 1st Jupiter risesat Oh. 36m. P. M., and sets at 1h.
Sm. the next morning. On the 80th, Jupiter rises at 10h.
5im. A M . and sets at 11b. 18m. P. M,

On May 2 the shadow of Jupiter's fourth satellite passed
across the disk of the pilanet, jost skirting the northern
edge, appearing like s small black spot. It was seen for 2h.
and 15m.

On Msy 8 Jupiter's third satellite was occulted, that is,
the planet seemed to pass over its satellite.

On May 7 the first satellite made s transit across the plan-
et, or the satellite seomed to pass over the planet,

& On May 14 the shadow of the third satellite passed across
the face of the planet, as a brownish-black spot, not per-
fectly round. It was seen for about 3 hours.

The broad belt of Jupiter, always seen near the middle of
the disk, is at present slightly rosy in color.

Saturn,

Saturn is very beantiful in the early morning, about 4
A M. Itrizesat1lh. 20m. P. M. on the 1st of June, and
gets at Ob, 21m. the next morning., On the 30th of June it
rises at Oh. 88m., and sets at 7h. 21m. the next morning.

Uranus,

Uranus is not well sitnated for observation and requires a
good glass. It risesat 8h. 4Sm. A. M. on the 1st,and sets at
115, 10m. P. M. On the 30th it rizes at 7h. Tm. A, M., and
pets at Oh. 21m, P. M,

Neptune.

It is useless to attempt to see Neptune at the present time.
It rises jost before daylight on the Ist of June, and sets in
the afternoon. On June 30th it rises a little before 1 A, M.,
and sets at 1h. 54m. P. M.

Meteors,

Meteors were frequent on the morning of April 28; one
brighter than Jupiter was seen at 3h. 15m. A. M., starting
from Taurus.

On the moruing of May 12th, from 3 A. M. to 3h. 30m.
A. M., meteors were pomewhat frequent,

Sun Spots,

The record is from April 18 to May 15. The number of
observations is larger than usual. Generally speaking,
the spots have been of good size, rather more numerous than
vsnal this year, and have shown little change from day to
dey. A very interesting series of photographs has been
obtained of a group which was first seen on May 7. Reck-
onipg by its subsequent movements, it was then about 12
hours since the sun had torned it fully in sight (or since it
had entirely cleared the eastern limb to an observer on the
earth), When it was half way to the center, its dally mo-.
tion was about equal to Its width; st the center its motion
was about once-and-u-fourth its width, Comparing from day
to day, there were very gradual changes, o that its recogni-
tion was unmistakable. These small successive changes
reachied, however, such an amount that, after crossing the
disk and reaching the western Hmb, there could be no like-
ness traced between lts appesrance then and its appearance
op the 7th. It was sesn during eleven days. The ingress
and egress were not observed ; but estimating by the rate of
the passage when near the limb, it occapied twelve or thir.
teen days for the entire passage from limb to limb, its course
belng nearly a dinmeter of the disk. Its rate was more rapid
over the Iatter half of its course, showing that it must have
had & motion besides that due to the sun's revolution on its
axls. When in the center, twenty-five constituent spots
were counted oa tie photographed disk (which bas a diame-
ter of 3] inches). It had then widened to three times its
breadth when st the odge.

Facule were conspieaons on Msy 17, but have gonerally
been infrequent,

Zodlacnl Light,

This phenomenon, so seldom seen In the spring Iater than
March, was noticed on the evenings of May 8, 5, and 8,
stretehing very obliquely from the northwest towards the
stars of Castor and Pollux.

Barometer anud Thermometer,

The meteorological journsl from April 18 to May 17
glves the highest barometer, May 11, 80°41; the lowest
barometer, April 20, 20°41: the highest thermometer, May
10, at 2 P. M., 83%; the lowest thermometer, April 15 and

April 20,87 A. M., 315",

Sfimtiﬁc Smerican,

Amount of Raln,
The rain which fell between the morning of April 20 and
and the morning of April 21 amounted to 268 inches.
The rain which fell during the day of April 28 amounted
to 0°43 inches.
The rain which fell during the night of May 15 and the
morning of May 16 amounted to 0-38 inches,
X XS
SOCIAL BCIENCE.
The American Socinl Science Association Is now in gession
in this city. Severalable and learned papers have bien read
and discussed, from which we give below brief abstracts of
the conclusions reached. President Gilman, of the Univer:
sity of Californin, spoke in reference to that Stato ng o sooinl
study, He considers that California is rapidly becoming the
centor of bullion operations for the world, and that, through
the resistance of the State to a paper currency circulation, it
has had no sharein the panics which have visited other sec-
tions of the country. Californis was one of the first States
to inaugurate hostility toward the predominant influence of
railroad corporations and monopolies. Erroneous impres-
sions,the speaker stated, exist in the East regarding the state
of society, but the future will show that in California the
best forms of Christian culture and civilization are to be in
the ascendant, education is to be widely diffused, and the
favorable sky and soil are to render the physical conditions
of life enjoyable to an immense population.
Mr. David A. Wells read a lengthy and exhaustive paper
on the rational principles of taxation. It would occupy too
much space for us to trace the cogent arguments adduced by
the learned speaker, but the general conclusion to which his

is to tax but comparatively few articlestangible property and
fixed signs of property, for in this way only can taxes be
assesped equitably, uniformly, and economically; and then
leave them to diffuse, adjust, and apportion themselves by
the inflexible laws of trade and political economy.
Professor Benjamin Peirce discussed the subject of ocean
lanes for steamships, and advocated a systematic organiza-
tion of the paths of the Atlantic steamers, so a8 to remove
the principal source of the dangers of collision. He consid-
ers that, when the number of steamers is incrensed tenfold,
as it will be before many years, each vessel will be in direct
proportion linble to destruction from the above cause, The
meridian of greatest danger is that of 50° west of Greenwich,
as in that locality dense fogs, squadrons of fishing vessels,
and stranded icebergs abound. The speaker said that the
route taken by the Conurd Jine reduces the dangers to the
least amount, and in conclusion suggested that some pro-
visions on the subject, introduced into marine policies, might
be wise and effective. It might be well also to have the logs
of all steamers examined, and to cause an adverse report 10
be a serious and dreaded result,
In a paper on American and European railroads, Mr. Gar-
diner G. Hubbard, of Boston, deslt with the question of
cheap transportation. He quoted the opinion of the Senate
Committee, that the only means of securing and maintain-
ing trustwortby and effective competition between railways
is through national and State ownership or control of one
or more lines which, being unable to enter into combination,
will serve as regulators of other lines, If two parallel
routes between 400 and 500 miles apart, with the Missis-
sippi river in the center, are extended from the Gulf to the
Canadian boundary, they will embrace the best cotton, corn,
and wheat lands in the world. A short canal will connect
the Mississippi with the lnkes, A comparatively small sum
will open these routes for three quurters of the year. The
Senate Committee believe that the most advantageous
channels of commerce to be created and Improved by the
government are the Missispippl river, the northern lines by
the lakes, s central line by the Obio, through Virginia
to Richmond, and the southeastern route by the Tennessee,
through Alabams and Georgin to the ocenn,
The firet will open the Misslssippi from the Falls of St
Anthony to the Gulf of Mexico, The northern line will
open & navigable way through the lnkes, the St. Lawrenco,
the Welland, Erie, and Canghnawagn and Champlain canals,
and the Hudson river to New York. The other lines will
open the Ohio and Tennessvo rivers to thelr head waters,
snd thenee connect by canals or freight rallways with the
ocean at Richmond or Savannalh. The House Commities
recommended a double track freight rallway from the Mis-
sissippl river to New York, with branches to Chleago and
St. Louls, and that government aid shall be given by in-
dorsing the bonds of the company for one half the actual
cost of the road, the rates of freight to be fixed and incor-
porated into the charter, The Senate Committee report
favorably on this plan, and it Is difficult to understand why
they gave the preference to the Richmond route, The cost
of the canal and alack water navigation, they estimate st
55,000,000, or nearly the same as that of the freight rall-
way, and the frelght charges will be nearly 10 per cont loss

by the Iatter, with a saviog of from two 1o threo weeks In
time, The railroad will nover be closed, while the cannls
will be frozon st least one month in ench yenr, The henefits
that will result from the opening of such a rond to the whole
country can scarcely bo overestimatod. The cost of trans-
porting grain from the wost will be reduced one half, which
will be equal to a saving of §47,000,000 on the product of
1872. This reduction will enable un to compete with Russis

for the supply of Great Britaln, and glve n wnrket for all
our wurplus, It will reduce the price of broadstufls to every
consumer in the East, and, In an equal ratio, the freight on
merchandize and manufactures to consumers in the west
The speaker admitted the inexpedioncy of government

undertaking that which can be performed by private enter

investigations lead is that the rational principle of taxation | aud tiat
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prize, but bolloved that this Is the only way in which the
noeded reliof can be obtalned, B Ry

Dr. J. Foster Jonkins, speaking of tent M‘m"ﬂ‘
that the tents should be made of cotton, rather than Hax.
They should have board floors, either covered with oﬂdo@ﬁ,w.. .
in order to provent fluids from inking into the wood, or,
preferably, waxed or conted with paraflin. A1l tents should
Linve a double roof ; the ventilution will be better and they
will be drier, Both should have openings near the ridge
for ventilation. The heating in winter should be by stoves
placed underground at the end of the tent, with pipes car-
ried through under the floor.

IFLuip Exrracr ov Caestsuvr Leaves.—Dr, J, Elsen-
mann, of Vienna, has experimented with a floid extract
made from the leaves of the European variety of castonca
vesca, as & remedy for whooping cough which had but re-
cently entered into the spasmodic stage, and in which the
subsequent course of the diseass could be well ascertained.
The results were so favorable that the asuthor calls the atten-
tion of European physicians to this remedy.

COMMISSIONER’S DECISIONS.

CLAINS FOR THE ANTICLE AND AFPPARATUS LN ONK PATENT. ~INFROVENENT
IN THE MANUFACTURE OF WATCHES.
_(Decided May 11, 1570.]

LreaaxrT, Commissioner | .
This applicaut comes before the Office with three applications for pat-

ents, congrebunms. mrumuly. watch case “n:‘.}:k"w centers,

Aud watcli-case backs, In each applicatioo the 1se q

SIALl be Givided: T bad OCeasion to CORmIGEr vie ALLEE of dI¥ls

» n 3 o
licatious in the case oloa‘”“mlym ‘.notlcb. ( Ogicial M.vof.":‘-

L) 1 do not fin ?rd

ST

1
And that the general ne
in & single : tbe:‘t.”lgof i ‘l suy do?;:' thet the no:. :l- ouum‘
AW °
mnmw?:u and the [ mistakes 10 the granting of patenis

Yention ol
renders it important to the puoﬁ.e. uand for the true lotorest o lnvenum‘
it the discretion of the Commissionor In enforeing the rule of unity o
subject matter in ench patent shonld be exercisod to cana tho oporaiion of
heruls ae far 8518 conalstent with reason and justics In every instance.
ut It cannot be Ignored that there are sOLK Cases where LWo ullul‘.,ln,
one sense entirely distingt, are yot so intimately connectec as (o have
not only one to inception in the mind of the I0Yentor, but Lo De IDAYPATS -
ble lo practical use. A die and its wnn:;r&:n—ma article It forms—are
often of this kind. The watch bezel

substantially In the manner here snown—hat s, Ll DUt De struck up 1rom
ductile metal with a die. [t conld not be profita liont. spun, or made by
haud, L oxcellence is due (0 1o form sud to its Delng made OF & #1

fece, The ale which (8 employed must, therefore, always be used (0 uake

nis article, If two Pnunu were granted, oue for the dle aod the other
for tho bezel, each might vefeat the other, Dnless the manufacturer &potﬂd
own both, One woula aiwoys bo a8 ineffeotaal without s right under the
othier a8 one belf Of & pAlr 0f snears WIthout the otuer balf, [t cannot, I
think, be good polley to require & division of wplnuﬂono n canes,
S0 far as te aecision o the caso of Murray and Wuterich may seei Lo sauc-
vlon divistons of sppiications in cases of this nature, { desire to rostrict (8
operation as authority for Examiners 1o the practice of the O 3

The of the 15 ovarruled,

COMBINATION OLAIMS, —IMPROVEMENT IN ENVELOFE COUNTING MAGUINR
[Dectded May U, 1874
Tuacuen, Acting Commisioner;

The Examiner objects to the second and third clafms “because they do
noll“h de the ol nts yton plete perative, UnitAry re-
wult,

The clalms are as follows:
Bz. 2: ul:l.nnu table s.l n gnbmuan m&:ﬂ main doudle inclined table
, Substant! us aud for ihe pu . .
3. In eombun’uou with the © table N and waln dosbic tuciined table
B the combined siide and pusoer plate | ¢, subatantially as shows asd sl

forth.

The tiiting table and the double inclined table serve tho parpose of fur-
nisning a way, first In one direction and then lu the otuer, alonyg which the
bunch of envelopes s to be wuﬂ.

Tuese two devices, o combination with the pusher, conatituts that por-
tlon of the apparaius which is necessary to force the Duunohes along the
table, inciinea first 10 oue direction aud then ln the vther,

These resuits are unitary in character. They are not, 1o be sure, com-
plete ; nothing suort of the Anished operstios 0f Lae Wachive cAl be cailed
» complete resalt. If & legitimate comblontion must contatn sl the we-
meuts Yy toa upicte Tesuit, there can be but Ooe combiuation
CIAlm Ou suy machine, and it WUL Becessarily Contaln all the deyloes Loand

1 such machine.

Tue Examiner falls to distinguish betwecen s wallary aud =
run{l. A complete resait may be the combined effoct 0f soveral uuitary
results,

1t is undoubtedly correct that a combination must contaln all the essen.
tial elements necessary to secure some distinet aud delioable result in the
Ooperation Of & machine, and such result may be calies, tor want of » bet-
ter term, unitary. It 1s only necessary to luguire whether this is done 10
determuioe, 1o atiy giveni Case, Whetser the combluations cluliied are pro«
per or mot.

As stated above, In my optojon, the two clalms to which objection Is
made do tnclude all the eleinents DECOMArY 1O URILATY resnlts.

The ledge, whicn the Examiner requires 10 be included in the combinas
tHon In cach case, 18 10F & AIALIDOL purpose, to Wik, the support of the ele-
yalod ends of the envelopes, 1t 1e, porlinps, & consequence of the titng
wbie and aouble INCHNEA wiy, DUE I8 GOL W BUCEsSARY GeYIoe Lo LD Opura-
tion ot those elements 1o the poriormenee ot the Huiited tuuetion ssoribed
to them, 1o fact, 1f tue faoes Of the doubig Jnelined table were made some-
what wider than hall toe lougth Of shoobyelope, ao support for the suer
cuds of the envelopos would be required,

The decision of the Examiner Is reversed.

DECISIONS OF THE COURTS.

United States Clroult Court===District of New Jorsoy.
IMPHOVEMENT IN PILE LOOMA, ~WILLIAM WEUBATEE of i, o8, THR JEW
NDHUNKWIUK CARPRT COMPANY,

Nixox, District Judge;

Thin DU is Bled againat the corporation defendant for infringlog cortain
Jettors patent No, Wil issaed to Walllatn Webster, August &, 1IN, for
Ve new and uselu) lmprovement fo 100108 (or woavVing piic 1abios,”

Tule answer denles LU0 LRIriGgemenl, aBd seis WP as & delelon & prior is
vention by oue Ezenlel K. Davis; abid Lhat letiers patent were gtanted 1o
B 10T 10YERTIons L 100Ins [0 WOavIng piie fannios, dated Fobruary %, "5,
ana pumbered $0651; thatl the jovms Wiioh the defvndant bad In wae, aud
which were alieged in the bill of compising to Iniriuge the Websior patent,
were constructod and vperated 1o cOGlormity (o the aeseriplion cuuiained
i tho sald patent 10 Davin g that detendant hao & Hoeuce Under sati pateut
:u use sald 100ms, And that they rignttully sod Iawiully used under said

1eence,

Tuo Court stated that It was a falr deduction from the testimony that
Davis soquired wil of his AbOWiedge ob Lhe suliject from the luspection of
Webster's origina) arawing, iade by hiw (n the wibter of IS0 abd «xhi-
bited 10 Davis and others (i the spring of 1868, That he did Lot costipreusid
the value of the Invention, Or that be @ Lot then gecin Blmw il tu De 118
original and Brel IBvoRtor, s aiso 10 be nterred from the tact thal it was
pol clatmed in his patent of (he subsequent year,

Tho delay of Weostor In (aking outl tls paient after e had compirted
his lnveution sceins 10 be satiatsciorily vapiainea, Under ihe virvus
SLADOOR 18 was not unreasciable. 105 Lo 0 weary of poor yeuton pa
Gently walting st the door Of rich capitalists. The Bigelow patcil s
wbout expiritg wnd Webster's new wire wolohs could oply be useda i

unioh withsome of the pstented Ingredients of Ao INgeiow (Gm, As he
WAR UOADIE 1O MAKe sl ArTARgemont with the HIgginas, who waie Lo
geen of TECIOw, 0 YERara 1o oo sdoption of His BOPLOVemsunie, and ss he
could pot got othors, Liko Weaver or Doatole, 1o Siite with Wi room foere
of sults Tor ufringoments, he was obligod 1o wall, elther for Ao desih ot
the Migelow patent or untll the hostt of capital should relent, tu o1oer Lo
give Bis 1BYeution to the world unger circuinstunous that miyht adord him
ULIE COmPonsation fur his yoars of thougot and uoreguited elfors

The Court gave s dedree 10r the Colplainanis Rocorainyg 10 Lhn prayer
of tue DU Botdiug subsiantinlly as tollows

Lo w patent for e oo Tor woayiug pile fubrigs one olalm was for “tha
Iy Ano 1Ee elgtd RIEAI0 Dox, Wi pivotod vibrsbing wire traugh, Lho rouip.
rocating driving nitde, sud the llt('h mwoving totvon,” sod “opodatvd by
the wire Dox," Wil 1n combination, sod the wire Erough Was describod as
vIUrating borfgontally upon & pivol st ons end, (O ud [roth the shatile
buxy snd I was bold thal & wire trough yibmig upon & LY zunte) ook
shatt undernesth was the oquivaient of thy ohe described ; atd 8 loom with
sieh & wire trough, bnt in okher respocts ke the Ole duscribed 16 Lho pat
cul, was sdjugged Lo be sl infringeioeut

A patent for s combluation is iuringed by tho use of & siollar 0om bine-
ton, aithotugh one of the slemenis is Gled, SUG Buother s substitutod
for i, unioss the substituted devico I8 HEW UND, GF PErTorius o funeiion
worunLially iffarent, or wes HoL Known et Lo date 01 the DAlelt sa s proper
subatitute for the one ot iea.

Whute the inyveptor of ab lpproveinent upon & patentod machioe could
neither make an arrangeriokt wilth Lthe Owneis of the PRlEnt 1o adopt 18
nor use ILwithoul ufringiug the patent, bor IRGUCO Oligrs Lo take It up,
and Was pOoT, he was |..-|’.\ LOL L0 Havd 1oAL his NgLY (0 1L, aitbough be deo-

layed applyiug tor a patent Mot anviher persob had made the lmprove-

ekt Abd obtatned a patent for i,
U A Sewordand 8. K Ourtis, for complsinsnis,
orge Uigord and Wayne Parker, for defendant,

.
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Becent Qmevican and Foveign Putents.

Uompaonition to be Applied to the Nurface of Paper for
Artificinl Flowers.

Paul E, Vacquerol, New York eity,—This ls a composition for protecting
and prescrving the vegetable paper spplied 10 artificlal flowers, conristing
of colophony, gam dammar, and eatnphor, spirits turpentine, poppy soed
oll, kerosene, sud castor ofl. It Is an improvement on the composition
Patentod by the samo lnventor, October 21, 1963,

Improvod Scroll Maw Table.

Goorge Halkott Patullo, Dexter, Mich., assighor to himself and Dayid A.
Boggs, ssme place.~This Invention rolates to the mode of adjusting the
tables of soroll and stmilar saws for sawing serolls or other forms, square or
oh & hevel; and consiats In the construction and Armangement of parts, by
means of which the table s rotated on ita podestsl while standing lovel or
ntany desired sngle with the saw.

Improved Hand Potato Digger.

Horace S, Pholps aod Alfred Pholps, Frankita, N. Y. —~In using the ma-
ohing, the uypor ond of a jotnted handle 1s pushed outward, which rafses
one set of prongs away from another sot, und allows the latter to bo thrust
it the ground In the manner of #n ordinary fork. The end of one hsn:
dio 8 then deawn toward another handle, whicl foreos the prongs futo the
ground to meot the others, (nclosing the potatoes between the prongs
The operator thon 1Lt the digger upward, draws 1t toward him, shakes ont
the dirt, aud drops the potatoos (nto & basket by pushiog one end of o hian:

dle outward, loaving the parts (n position for the prongs to bo sgain thruut
into the ground,

Improved Mitten.,

Solomon J. Clute and Daniel M. Durfes, Rockwood, N, Y,—This {nyen-
tion relatos to the old and well kiown olass of one fingered mittens, and
consista In constructing them from a number of pleces, cut with much
coonomy of materinl, The palm comprisves a ploce, which 15 the palm of
the forofinger, another ploce, whicl 14 the side and back of the front finger
and part of thoe back of the hand, with an extengon to take the pluce of the
fourchette of the first Anger. The odge of the ssld extension 1 sewn to
the edgo of the part not 80 extended, The palm and back sre formed from
the Junotion of the fore and hecond flugers at the back of the wrist. An
extennlon takes the place of the fourchotie of the foretinger, and 15 sewn
10 tho odge of the palm, along the Inslde of the second finger.

Improved Hydrant, -

Michnol Allen,Schencctady,N.X . —To pack the Jolntso as to prevent leak.
ngo betwoen the bar conneoting the valve with the screw which operates
to opon and close It and the bottom of the groove in which 1t works, s a
thimble (o the passage, an elpatio ring, and an adjustiog nut, by which the
fnner ond of the thimble s pressed watertight on the bar,

Improved Stenm, Mining Pump.

Andrew N. Rogers, Contral City,\Col, Ter.—This Invention consists of a
reciprocating steam oylinder with & stationary plston and & continuous
noting force pump in & Hght strong framo, having apparatus by which it
can be convenlently suspended by ropes and pulleys, 80 as to be convenl.
ently adjusted as the work progresses, The steam 1s' conducted down to
the eogine by pipes, and the wator ts foroed up by other plpes, of which
sections will be added on as the engine desoends, The fnventlon also con-
8l8ts of certaln improvoments In the construction of the engiue and the
pump to adapt 1t for the use for which It Is Intended.

Improved Plow,

Jobn M, Tingley, Clifton Hill, Mo.—~This s an Improved short beam plow
£0 constructed that the beam may be adjusted to cause the plow to run
deeper or aballower, and to take or leave land, without removing a bolt,
and which will eonble the beam to be eastly detached without removing s
bolt, The lovention relates spocifically to the combination, with the stan-
dard and beam, of devices for adjusting the beam.

Improved Hose Partch.

Ouacar E. Poillips, Richmond, Va.—The object of this invention Is to pro-
vide ready and conyvenient mesns for repairing hose or pipes employed for
conducting water or other liquid, when from over pressare Or other cause
they have burst or holes have been made therein; and 1t conslsts (n a me-
tallic patch composed of an jnner and an outer plate, between which the
hose Is clamped by means of one Or MOTe SCrews.

Improved Screw Forming Machine.

Peter H. Howell, Black River Falls, Wis.—Th!s 1s a gulde attachment for

swaging machines by which stove and other pipes may be produced with

- serew threads, so that they may be readily put together and disconnected

and the slipping of th>same or escape of ashes or sparks be eflectually pre-

vented. The Jevice consists of two maln standards which carry a vertl-

cally and laterally adjustable srm with two wheels, on which the stove or

other pipe Is plsced and fed, under sultable inclination, to the swaglng
machine.

lmproved Violin Bow Rosiner.

Thomas H. Mathaway, New Bedford, Mass.—This Is a pocket case for the
rosln, which msy also be employed for & handle while applying the rosin
10 the bow hair; and It consists of a little paper or Jeather case of spproxi-
mately elliptical form In cross section, openat both ends to allow the bow
1o be drawn forward and back throngh It, and provided with end flaps

“which close the ends aud fasten together along one side. In this a plece
of rosin 1s secured, sbout half glling it and extending from end to end, 0
#4 to be rubbed along the string without having to touch the rosin by the
haud.

Improved Hay Loader.

Carm! O, Benton, Topeka, Kan.—The axle is bent at right angles near
each end, to bring its middle part sufficlently nesr the ground. To the
Dbeads are attached dbars, the forward parts of which meet and have an eye
10 hook upon the middle part of the axite. The bars project to the rear-
ward, and rakes are plvoted to them. When passing from place to place,
by unhooking toe chaln, the rake may be turned up to rest upon the eleva-
tor frame. The latter wmay be adjusted closer to or further from the
ground, as may be required. To an endless aproo,at sultable distances
apart, are attaghed cross bars, which are provided with prongs, by which
the hay collectod by the rake teeth is taken from sald teeth, carried up the
frame, and deposited upon the wagon. The elevator Is operated by the
sdvauce of the machine.

Improved Cotton Scraper and Thioner.

Charles T. Dollabon, Pitman, Ark.—Thisinvention consists of a master
wheel, the axie 0f which Is mounted on the Joft hand ide of the beam,
from which & par extends Lo the resr end and supports & number of calti-
vators for cultivating the right hand slde of the row, while the wheel runs
along the left hand uide, and (# f0llowed by ascraper on that wlde, A shaft
geared with the muster wheol oxtends uoross to the left hund stde, and
Jine & crank at that end gonnocted with a horfzontal elbow lever, which
works a chopper, and causes 1t to cliop out portions of the row at cortaln
distances spart. Tho elbow lever (s connected with the orunk by contrl:
yinces srranged 60 that [t cap be thrown out of gear and remain inopera:
tye while the msching (s ranning slong one slde of the row, ss it 1s only
neonsARry for it to work during ono passage of the serapaers, while they are
required Lo run twlce alonk the row, ouce on sachside. Thua the muchine
sorapes off on one slde, cultivatos on the other, snd chops out, sll we tho
w0 thme, and by runpiog both up and down the row scrapes off and cultl.
vaton both efdes.

Improved leo Pitcher.
* Joseph B, Cox, Mount Laurel, N. J.—Tnls invention consléts fn provid.

g s oup on the front alde of the piteher for contatnlog sponge, und u guts
tor which communicates with 16, The wator socumulatiog in the gutter
will bo taken up by the aponge, Ao st it cannot be apllled In handliog the
pitebor, 8% 14 would be lable w be If allowed to remaln in the gutter.

Improved Vmpor Bath,
 Voluey Millor and Horaew Cole, Andoyer, Mo,—There fs a wmall case for
gonfining the yipor, which ineloses the whole of the body except the head,

Thore (s o vertically sdiuatable seat under which 14 a vapor-distributing

pan, under which the alcohol lamp is burned. Sultable dampors are pro-
dod £0 regulate the en trance Ana escape of the YApor.

Impraved Die for Welding Links,
John B, Baugh, Detroit, Mich. —This inveution consists of & bed die and
Of two wedgeahapod link dies, which Iatter work 1o the bed die and are

Improved Plumber's Joint,
Issae F. Van Dazer, Middletown, §. Y. —A T coupler, of lead, Jotns 3
branch (o the slde of & pipe. 1t has & groove along the top to recelve the

ralsod therefrom by & levor whioh throws up wedges and sllows the 1ok to | #ide of the pipe In 15, aud a bole through the ceater, st right angles (o the

be removed, The face of the ateam hammer which strikes the link In the
oporation of welding has an orifice which recelves the top part of the ok
and thereby keeps the link tn place when the welding blow Is struck, By
this apparatus the operation of welding links for car couplings and for
other purposes is greatly facllitated,

Improved Milk Safe.

Hiram Dabcock. Aplington, Towa.~Tuls Invention consista of a safe pro-
yided with hollow sliding shelves, which are closed st the sides, but open
Al the onds, whore they connect, by slotted spertures, with alr chambers
at both sldes of the shelves, through which a curcent of alr Is kept up by
rogulating draft holes and a pipe connection with chimney.

Improved Medical Compounds.

Robert B, Roberts, Bontam, Texas.—The first compound is prepared for
use lu the form of pills, of about the welght of three gralns cach, and con-
sists of podophyllin, leptandrin, extract of butternut bark, extract eof
rhnbarb, exiraot of jalap, powdered capsicum, sulphate of quinine, and
salloine, These ptils operate as & tonic as well as & cathartic, and sre
agcessfully employed fn the treatment of a great varfety of diseases.
The socond compound In also In pill form, snd consists of podophyliin,
loptandrin, oxtragt of rhubarb, extract of Jalap, extract of butternut bark,
making n throe-graln eathartic piil, These pills are employed for the cure
of varlons diseases, more especlally those which uffeot the bowels and
digestivo organs,

Tmproved Clothes Pounder,

David Gratn, Catasauqus, Pa,~This machine for washing clothes may
be usod with un ordinary wosh tub, The Invention conslats in 8 disk made
COLEAYO upon 1ts lower alde, and conyex upon (ts npper slde, to which is
nttached n atandard and cross handle, Under the disk s socured a semi.
spherionl knob, and ut equal diatances from each othor are atiached four
radial somboyhindeionl blocks, the ends of which sre rounded off. Midway
botween ench two blocks nre attachod radial bloocks, which are grooved
teanayorsely, nnd tho spaon botwoen ench two grooves 1s rounded off into
sembuphorteal form, In the spaces between the Intter blocks are attached
short radial blooks, the ends of which are rounded off, and In which are
formod two or moroe transyerse rounded groovoes. The concavity draws
the olothes {n benouath (t, 10 that they will roceive the full force of the
blows, As tho devies (n rafsed, It conoavity tends to draw the clothes np
with 1t, which loosens the glothes snd causes them to move, so that they
may become moro quickly saturated with water.

Improved Lomp Treimmer nnd Extinguisher,

Willtam Walton, Williamaburgh, N, Y.~This Is an sttachment for lamp
burners, 40 conatructod that It may bo used for trimming the wick and ox-
tingaishing the flame, and which shall be simple {n construction, conve-
nlent 1o use, snd effegtive in operation, There 1s a fiat wick tube, around
which Is fitted o sleove, from which, upon the opposite sldes of the wiek
tube, project two Jaws, the upper ends of which are ineliund Inwird, so s,
when the sleeve {8 pushed up, to meet aboye the top of the tubo and pinch
off the wick. Sultable devices prevent the Jawa from pressing sgainat the
wick before they have rison to the proper hight above the tube, Whon the
jaws come together, they may form s cloxe cap over the top of the wick
tube, and thus extinguish the wick,

Improved Watch Cnwse Spring.

Levi Stone, Mount Vernon, Ohlo.—~This (nvention relates to wire springs
for watches, and consists o providing one end with a fastening brace,
whereby the same spring may be adapted to any caso by cutting off a lttle,
more or less, from the end of the brace.

Improved Pump.

George W. Robaugh, Lee Summit, Mo.~This pump consists of o central
tube, which gufdes n piston In the usual munner, surronnded by an outer
tube of larger diameter, forming s chamber around the lnner tube, and
dlschurging the water from a pipe extending upward from the bage of the
outer tube, ‘The onter tube has an extension of swaller diameter, ln which
A second piston with o central valve is guided, It belng sttached to the ex-
teaslon of the upper piston rod. The lower part of the extension tube

by a feal valve In the usual manner with the well
tube. The water {s raiscd by the up stroke ofthe lower piston through the
bottom valye Into the lower part of the maln tube, passing on the down
stroke through the valve of the lower platon Into the upper part of the
main tube, until the same (s nearly filled. Each up snd down stroke forces
then, by the joint action of the plat sand the p ¢ caused thereby,
the water through the discharge pipe, a0 that alregular and continuocus
stream of water tasucs therefrom,

Improved Grinding Wheel.
John T. Henry, Hampden, assignor to himself and Joseph Munger, Water-
bury, Conn.~ To form s sccure and durable sttachment of a stone or wheel

groove, for the pipe. The couplers are made of lead, 20 a4 to slip on the
pipes easily 10 form the basts of the jolut, They aro fastened by solder,

!ovc'lu-plna them st the edges, and fowiog In between the parts st the
Jolnts, and juto the holes, If necassary.

Improved Flanter.

Charies D. Wilsou, Kentland, Ind.—~This invention 14 an fmprovement In
o well known class of sced planters, and relates chiefly to the Arrsugement
of & toothed disk or wheel {n the hopper, above the apertored seod drogp-
plog wheel, and on the same shaft therewith. The face of the toothed
wheel has projections or teolh attached to it, which are struck by the pro-
Jections sttsehed to the seed wheel, 8o that the seed may be dropped by
the advance of the machine.

Improved Sagger.

Bevjamin Jackson, Geddes, N. Y. ~This {nvention reistes to lmprove-
ments in saggers employed In the procoss of backing or burnlog crovkery
ware, for the purpose of protecting the ware from the direet petion of the
fire and the Injurions products of combustion, The invention consists in
constructing a sagger with a series of Internalivertical ribs or bars perms
nently attached to the walls of the same, sod provided with notcles.
The latter are adapted for the reception of detachable pias, designed to
pupport the ware to be burned,

Improved Nuail FPinte Feeder.

Willlam H. Fleld, Taunton, Mass,—For the purpose of Inserting the nall
plate Into the nippers, at the front and of the nipper rod, the attendant
works o treadle, releastog s spriog cluteh aod throwing the maln shiaft out
of gear, The uipper rod 18 simaltancously earried back by 1ts handle, The
action of u wede plece on the nippers causes thelr opening, and allows
the ready fnsertion of a new nall plate in place of the one fed to the out-
tors, The V-shaped form of collar admits of the opening of the nippers
whether the bar Jevers are In the upper or lower position, o that no ting
{8 lost in ndjusting them. The tresdle 18 then released, the spring cluten
cugsges instantly the main shaft,and the welght carries the nipper rod sud
nail plste forward, and feeds the Iatter to the cutter kotves, The Inter-
mittent rotary motion of the nall plate, required for giving the same o
semicircular turn for the regular cutting of the tapering nsils (n alternate
direction, Is obtained by suituble mechaniam,

Improved Water Wheel,

Nelson Conner, Jalaps, Ind, —This (nvention consists of a double wheel,
comprising & horizontal wheel, recelving the water at the periphery and
discharging It at the center for the upper portion. Another wheel below
recelyes the water at {ts center from the upper wheol and discharges 1t at
the periphery. The two wheels are contalned between top and bottsm
horizontal disks, and separated, the one from the othar, by a fiat aonular
rim alittlo wider thao the depth of the buckets. It Js ftted at the outer
edge with the bottom plate of the scroll case, to form a Joint to confine the
water to the apper wheel as {t gnters from tho chutes. The buckets of the
lower wheel are arranged to discharge the water in the contrary direction
to that in which 1t s received on the upper buckets, snd in 6 manser to
recelve the reactionary force, while the upper ones recelve ita direct
notion.

Improved Fence Rail Holder.

John W. Graham, Prairfe Depot, O.—~This invention relstes to mesns
whereby the rails or longitudinal boards, which are usually affixed by nails
or other fastenings to fence posts, may be spaced at exactly the Intervals
desired aud In a corresponding manner on a1l the panels. The luvention
consiats In a rall gage constructed and put together in o novel and pecu-
1lar manner..

Improved Railroad Car Brake.

Willlam L. Belt, Little Rock, Avk.~This Invention relates to means for
operating the brakes of a trafn of ears from the engine, and consists (o com-
bining, with the ordinary vibratory brake lever, s grapple and three rods
arranged {n & novel and peculiar manoer, whereby the brakes are brought
Into operation the moment the power is applied, without walting for the
cars of the whole traln or any two of them to come togethear.

Improved Lifting Jack.

Msxwell B. Henry, East 8t. Louls, Jl.—The lifttng bar hss ratchet teeth
on oppostte sides, and is worked up and down in s vertical stand or {rame
by means of a lever, to each arm of which are applied a alidiog rod and &
pivoted pawl. The rodsare flattened and bent near the laner end to form
springs, which enable the pawls to yield and slide over the ratebet teeth
The rods can also be used (0 bold the pawls oat of engegement with the
ratchet bar when the latter is to bo lowered.

Improved € cinl Regi .
CalebD. Weeks, New York clty.—This inventt slata In & tal
register conslsting essentially of a series of supply chambers, cach having

to Its arbor, the same Is cut thicker at the or d the tral
opening, and provided with cireular shonlders to engage with correspond-
{ng shoulders on clamps, One elamp bearsagainsta collar, while the other
15 forced up and tightly clamps the wheel by & nut.
Jmproved Portable Fence.
James L. Grifin, Cussotis, Tex.~This {mprovement in i {5t of

a spiralch 1 way extending from top to bottowm thereof, & serfes of op
positely purforated and guide tubes, slide tubes, a recelving chamber, a coti-
docting tube, a titing hottom, cords, and lock box, all combined in a novel
and pecullar manoer, to serve as s check upon clecks or etuployees ln stores
or other places of business,

balf dovetatl projections on the ents of the panels, by which the meeting
ends of the panel are locked together within a long yoke extending from
bottom to top of the 18, and are fast 1 with a key. The panels are
mounted on stakes or blocks, aud supported by The object 1s to

Iaventions Patented In England by Americans,
[Compiled from the Commissioners of Patents' Journal)
From April 3 to May 6, 1§74, Inelustve.

furnish a light and cheap fence, whith can be manufactured st the mill,
and carrled Into the field ready to put up, and which can be readlly taken
down and moved about as wanted.

Improved Pross.

John Gramelspacher, Jasper, lowa.~Thls Invention consists of & brake
lever pivoted st the middle in the top of the follower stem, aud having a
falerum on each side of 1t on a rod working up and down through a guldiog
aud supporting beam. The rod also works through s gripiog pawl, which
allows It to descend freely, but gripes and holds It agalnst rising, so that
the fulerum of one side descends while the other is holding the lever for
pressing the follower down. This causes the follower to be forced down
quickly by the vibrations of the levers,

Improved Stove Plpe.

David Boyd, New York city.—An annular flue ts left between outer and
{nner pipes for the passage of the smoke and heated gascous products of
combustion. By this means, iustead of & central column of ascending
beat, the heated gases are sproad out {uto w thin Inyer, and are compelied
to part with thelr Leat boforo belog disonrgod,

Tmproved Furnace Attmchmoent for Stemm Bollors,

Thomss fall, Lawrence, Mass.—This tayention conslsts of a frame,
which 16 placed on the resr ends of the grato bark at the fire bridge, belug
open at the bottom, with forward projecting top plece and conneotiog
wldes, to which n front plate ts attached, Thin plate pxtends Jatorally
norogs the casing, and v tnelined diagonslly toward the top corner of the
sume, and 18 there provided with rocesses, throngh whioh s onrrent or
sheut of alr 1a gonnocted and thrown forward tominglo with the fre gases
for thelr more completo combustion,

Improved Dough Kuoeander and Cutter,

Frank Mockll, Gualyeston, Tex.—This luvention Is an lmpreved Inatro.
ment for rapldly and thoroughly koeading dough, and for soraping, rolling
and eatting the same, and gonaiats of o mafn part of U abspe, with curved
jower part and onde, whioh main part fa used for kneading the dough,
whilo s knifo at the upper end sorves for seraplug and cutting. Thero (s a
roller at the lower end for rolllng the dough, sud sultable cutters applied
At the sldes for stawping out cakes, A handlo st the fnside of tho lower
end sorves, In connection with the upper curved ond, for the couveniont
handiing of the lostrumont during kueadiog,

tmproved Window Scroeu,

Goorge ¥, Sarlos, Bedford Htattan, N, Y. —This Inveution conslits of ao
srraugemeont of the sash (o the window, 5o that the net can be used at the
top or bottom of the window, and shifted from one (0 the other without

interfering with tho sash,

A LTURAL IMPLEMENT. —A, McMartin, New York clty,

A Exarxe—~W, Mauson, San Franclsco, Cal.

Arxats Pacxaan.~B, T, Babbitt, New York eity.

Axcnox.—J. T. Fewkoa, Phlladelphia, Pa.

BEAEE AND S1GN AL~ Westioghoase Jr, (of Pittaburgh, Pa,), London Eng
BoextsuiNe Puoroanarus.—J. P, Bass, Bangor, Me.
CoMmNaTION LOck,.—W, F. Rutter, Philadelphia, Pa.

CurTixG TeETi ON WHEELs, ¥70.—J, A, Peer, San Franelsco, Cal.
Exressioy Tanre ~F, Osgood, Boston, Mass.

Everer.~J. P, Fultz, Plantsville, Conn,

Ieoxrion Fuse~W. A, Leouard, Boston, Maas.

Ixpareg.—E. R, Gardoer, Now Bodford, Mass.

Lanxr —H. Van Geasen, New York clty,

Loox.—W. Nuttall et al,, Westerly, R. I.

Mrratiio Carrrivon.—I, Berdan, New York clty.

Moroixa Coxounra Prres.~J. W, Stockwell, Portiand, Me.
PurzoLrux FunXaon,—L, C.4'Momergue, Brookiyn, N. Y.
SEPARATING FLoun, 2101, T, MoNally, Brooklyn, N. Y.

SEWING Maours®, G, H, Mshop, New York clty, ¢ al,

Suor Canviupar.—A, 1), Kay ot al,, Nowark, N, J.

SIRUr JUa.~G. M, Iewin, Pitsburgh, Pa,

SrapE BAYOoNes, a10.~F, Cullllngworth, Spripgtield, Mas

Srans AnugsTan, M, G, Holmos, New York clty,
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NEW BOOKS AND PUBLICATIONS.
Coxrounp ENGINES, Transluted from the French of A,
Mallet. No. 10 of Solence Beries. &0 conts. Now
York: D. Van Nostrand, 28 Murray and 27 Warren
strects,

REPORT ON THE DETERMINATION OF THE ASTRONOMICA]
Qiordinates of Choyenne and Colorade Springs, ma
during the Years 1872 and 1873, by First Livutenant
Goorge M. Wheeler, Dr, K. Kumpf, and J. H, Clark,
Oivilian Astronomieal Assistants.  Washington: Gov-

arnment Printing Oflice,

Ligutennnt Whooler charaotorises this claborate volume as & step o the

dizection of nuiformity of plan in the prosecation of astronomical work 1n

the wostorn tuterlor; and for this resson, aud on account of the value of
the observatfons aud calonlations, we are pleased (o Kuow that 1418 1o be
distributed amony the oMoers engaged tn mwaking explomtions, :
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The Oharge for Insertion wnder this head (+ 81 a Line,
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L.&J. W, twanger, 18 Foltoo 8t., New York,
A Pirst Class Tool—Alken's Brad Awls,
Tools, Saw Sets and Pocket Wrench, manufactured by
F. H. Afkes, Franklin, N, f.
Manufactarers, address R, L. Mar.
tn, ro, Tennesmee. - i

Partner—) n ner in
Anew lln.tlo{ xllt‘vglw:yoe:ly&up:ln-uum
of the fies 1n & house In from 5 to 15 minutes. Worthy
of notice. Capital required. Thowmas B, Denlston, Bir-
minebam, Miam! County, Ind. -

Models and new machines, H. B. Morris,
Tthees, N, Y.

Pat. rts for Sale—1838 to 1869, Box
1S, Boston, Mms,

nd o, Wrought Iron, Send

mem‘. uggyggs:,?l rroll & Oo§ Pittaburgh, s,
an Blast), Portable and Station-

ATy, Portadle Forge Co.,, Phlladelpbia, Pa,

Silicates of Soda, Soluble or Water Glass
manufactured by us 1n all quantities for Paint, Artin.
clal Stone, Cements and Soap. L.& J. W. Fouchtwan.
ger, 190 Fulton St., New York.

Metals—Scoteh and American Pig Iron, Bar
Iron, Steel, Copper, Tin, Lead, Spelter, Antimouy, &c.
‘Samuel B, Leach, 93 Liberty Street, New York,

h—2nd hand engine lathe,
o o‘rv M ag'ni 10 n.nbod. r.o.oengi.ulnlnscld.o,

State Rights of two Patents for Sale—One
Newspaper and one lmproved Shutter Boit. Address
J. Frick, No. 61¢ North Third St., Pnlladelphla, Pa.

ilers and Engines, Second Hand. bert
g Py ey Fe

Pattern Letters and H}g, to put on pai-
terns of castings all slzes. HW. 1. Seneca Falls N.Y.

Milis & Machinery for m’f'g Flour, Paint
Printiag ok, Drugs.&c. Johb Ross, W bargh N.¥_

ton St N. Y., m

Doan's Stonm Pumpns, for all purposes; En.
gines, Boflers, Iron and Wood Working Machinory of
all desoriptions, W, L. Otinso & Co,, 98, 95,07 Liborty
Btrost, Now York,

Steam Fire En“zlnon—t’mhdolphh Hydrau-
e Works, Philadelphia, s,

Bone Millsand Portable Grist Mills —Send
for Oatalogue to Tally & Wilde, 20 Platt 8¢, New York,

For descriptive circulars, and terms to
Agents of new and saleable mechanical noveltiesaddress
James M, White, Newark, N, J,, Manufacturer of Sheet
and Cast Motal Small Warna,

Emerson's Patent Inserted Toothed Saws,
and Saw Swage. BSee oceastonal advertisement on out-
slde page. Send Postal Card for Circulsr and Price List,
Emerson, Ford & Co., Beaver Falls, Pa,

Hoisting Eogines, without brakes or clutch-
es: one lever operates the engine, to holst, lower, or
hold 1ts load ; simple, cheap, durablo, effcotive. Two
hundred of these Engines now in use, from the little
SOARD Hotster," on steamships, ralaing 300 1bs., up to the
Quarry and Mine Holster, ralsing from 6,000 to 60,000 1bs,
Send, for reforences and efroular, to the Lidgerwood
Manu't'g Company, Office 165 P'earl 8t,, New York eity,

Iron Roofing—Scott & Co,, Cincinnati, Ohio.

Keuffol & Esser, largest Importers of Draw.
Ing Materfals, have removed to 111 Falton 8t N, ¥,

Portable Engines 2d hand, thoroughly over-
hauled,at & Cost, 1, H,8hearman, 46 Cortlandt 8t., N, Y.

Vertieal Tubular Bollers, all sizes, Send
for redoced price list to Lovegrove & Co., Phila,, Pa.

Price only three dollars—The Tom Thumb
Eleotrie Telegraph, A compaoct working Telegraph ap
paratus, for sending messages, making magunets, the
electric Hgnt, giving alarms, and various other purposes.,
Can be put In operation by any Iad. Includes battery,
key and wires, Neatly packed and sent to all parts of
the worid on receipt of price, F, C. Beach & Co., 263
Broagway,New York.

Millstone Dressing Diamond Machines—
Simple, eflective, and darable, giving unl.
versal satiafaction. J. Dickinson, & Nassan St N.Y.

Teleg. Inst’s and Elect’l] Mach’y—Cheap
Outfita Learners. The best and cheapest Electric Ho-

J, W. Feuchtwanger, Chemists & D
u}‘ lgcul Importers, 180 Fui e

turers of Silicates of Soda and Potash, Soludle Glass,
ete.; Hydrofinoric Actd for Etching on Glass; Nickel
Salts and Anodes for Plating.

Protect your Buildings—Fire and Water-
proof! Oae coat of Giloes' aiate paist is equal to four
of any other; It flls up all holes in shingle, felt, tin or
1ron roofs—dever cracks nor scsles off; stops all leaks,
and 1 only éd¢, a gallon ready for use. Local Agents
wanted. Send for testimonials. N. Y. Slate Roofing
Co,. § Cedar 8t., P, O, Box, 1761, N. Y.

« For the very best Babbitt Metals, send to
Conard & Murray, Iron and Brass Founders, 80th and
Chestuut Sta., Philadelphin, Pa. Circulars froe.

For first class—economical—Vertical Steam
Engioes, g0 to the Haskins Machine Co., 46 Cortlandt
Street, New York,

To Inyentors—A manufacturing company,
with the best facllition for Introducing, will take the
exclusive control of some small article (elther in wood
orfror) to wanufacture and sell on Royalty, None but
first class {nventions will be considered. Address Lock

. Sox 1§, Providence, R. L.

Taft's Portable Baths, Address Portable
Bath Co., 1% Souih Street, New York city.

To Patentees and Merchants—The manu-
factare of any Speclalty 1o quantities would be under-
taken by Ramssy & Carter, Vulcan Steam Engine
Works, Baltimore, Md.

Rollins' Hoisting Engines, Portable and
Semi Fortable, D. P. Daris, 46 Cortlandt 8t,, New York.

Iron Planers, Lathes, Drills, and other Tools,
new sbd second hand. Tully & Wiide, 20 Platt St N.T,

The finest Machinery Oils, combined from
Sperm, Tallow and Lard, suitable for a1l machinery, are
now belng farnished to consumers at from &0 to 75 cents
per gallon, by Wm. F. Nye, New Bedford, Mass. His
famons Sperm Sewing Machine Ofl received the highest
sward at (e Vienns Exposition.

Amateur Astronomers can be furnished with
god'l’ ¥ sty ble prices. Acdress L. W,
ttom, Optician. Box 218, Jersey City, 8. J.
For Sale—Several Screw Machines of dif-
erent Sixes, cheap ; alao, s second band Presa, Write,
for particulars, 1o A. Davis, Lowell, Mass,

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

The “Scientific American” Office, New York,
is Otted with the Ministure Electric Telegraph, By
touching Mttle butions on the desks of the managers,
sigoals are sent to persons in the various departmonts
of the establishment, Chesp and effective. Splendid
for ahops, offices, dwellings. Works for any distance,
Price 85. F. C. Beach & Co,, 33 Broadway, New York,
Makers, Bend for free illustrated Catalogue,

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

All Fruit-can Tools, k erracute,Bridgeton, N J,

Brown's Coslyard Quarry & Contractor's Ap-
Parstos for holsting and conveying materials by tron
cable, W, D. Andrews & Hiro,, 414 Water 8t., New York.

For 8olid Emery Wheels and Machinery,

se6d (0 the Unton Stone Co., Boston, Mass., for circular,

Lathes, Planers, Drills, Milling and Index
Machines, Geo. 8. Lincols & Co,, lsrttord, Coun,

For 80lid Wroughtiron Beams, ote,, sec ad-
vertisement, Address Unlon Iron Mills, Pittaburgh, Pa,,
Tor lithograph, ete,

Temples & Oileans, Draper, Hopedale, Mass,

Hydraulic Presses and Jac .
ond hand, K, Lyon, mzr-g; lu.:';l(‘.'r'l:'::"or‘:d e

Peck’s Patent Drop Press 8 5
sddress Milo, Peck & Co. Kew - ol é‘;: 'ﬂrrulurn,

Small Tools and G w
List free, Goodsow & 'lc:!.urn ,u‘ Z.T.L"..|'J"n3.’.'.',‘l°l’i

The French Files of Limet & Co .
nounced superior 1o all other un.a&m u]l‘:'v’;.?:?q
them, Decided excellence and moderate cost haye made
these goods popular. Homer Yoot & Co., Bole Agents
for Americs, 30 Platt Street, New Yorx,

Mining, Wrecking, Pumping,
Srrigating Miachinery, o¢ sale 0% vee r:::‘::‘f:m‘:'
ment, Andrew's Patent, inside page,

Buy Boult's Paneling, Moulding, and Dove.
slling Mactine, Send for ular and sampie of work.
B, O. Mack'y Co., Battle Creek, Mich.. Box 275,
Winaus' Boiler Powder prevents Scale—10
a8 day, saves 20, Practically ssccessful 15 years,

tel A 1at Inst’s for Private Lines—Gas Lightiog
Apparatus, &¢. G. W. Stockly, Scy., Cleveland, Ohlo.
Engines, Boilers, Pumps, Portable Engines
Machinists Tools. 118, D%, 4 Cortlandi SEOX.Y.
Automatic Wire Rope R. R. conveys Coal
Ore, &c., without Trestle Work, No. 34 Dey street, N.Y

A. F. Havens Li&hu Towns, Factories, Ho-
tels, and Dwollings with Gas, 81 Dey street, New York.

Beet Philadelphia Oak Belting and Monitor
Stitched. C, W, Arny, Manufacturer, 801 & 303 Cherry

St., Philadelphin, Pa. Send for clrounlar.

Rue's “ Little Giant” Injectors, Cheapest
and Beat Boller Feeder In the market. W. L. Chase &
Co., %, 0, 97 Liberty Street, New York.

vinegar on p. 55, vol. 80. Eggs can be preserved by the
process described on this page. Thisalso answers L.—
G.ALwill find & recipe for dyeing silk black on p, 8, vol-
26.—H.C.H. can tin csst fron by the process detalled on
p. 212, vol, .—J. B. E. should trya quick drying oll
paint for his varnished thread.—J. F. should read our
article on p. 64, vol.%0,0n * Indicating Steam Engines."
—A. R. and F. H. should addreas such queries to engine
manufecturers.—C. M. can transfer engravings to metal
by the process of transferring to wood, detalled on p.
1%, vol.30.—L. E. B. wiil find s description of & bone
festilizer on p. 152, vol. 23, and p. 143, vol 30. For mills
see our advertising columns. —L. M ,E. W. M. ,and C. B’
F. will find the particulars of the offer of & premiam for
& car coupling by the German rallway confederation on
p. 10, vol. 39.—C. A.S. can mold rubdbber by following
the directions on p. 283, vol. 29.—X. L.C. R, 8. T. should
scud his name and address. —H, & B. will find a recipe
for squarium cement on p. %, vol. 30.—RE. F. will find di.
rections for constructicg & sun disl on p. 409, vol %0,
A run dis] shows solar time, which must be corrected
for mesan time by the fast and slow tables published in
most almapacs,—H. B. B, will find directions for exter-
minating ants on p. 284, vol. 27.—~G. E. F. should con.
sult the booksellers who advertise (n our columns,

M. E. T, asks: Is the force of the powder
destroyed by putting tissue paper between the ball
and the powaer? A. No. 2, What s the modus oper-
andiof loadinga pistol and catching the ball in the
teeth? A. A peculiarly constructed pistol Is usred, 8,
Would an Invention for coupling freight cars when
standipg on the top of the car be of use? A, There In
slways room for a valuable Improyement in any depart.
ment,

J. 8. F. asks: Ought there to be any differ.
ence In the eapacity for pulling between two locomo
tives,one having o 24 fnch and the other a 20 fuch atroke,
thecylinders belng of such dismeters as to contain the
samo number of cuble Inches, the valve motion in each
being proportional to the stroke, but being alike in
evory otherparticular? A, Yes, If stoam presaure, pis
ton speed, and other particulars were the same tn both
engines,

J. 8. nsks: What is the best non-conductor
of magnotism? A. An interval of space.

W. P,says: I have a boiler 24 feet x42
inches. Water Is supplied by an Injector. I wish the
water to go into the boller hotter; It takes 50 1ba, of
stonm to keep up & supply of water, Would It be prae
ticabls toruu the water from the Injector thirough acoll
fnton heater, theues to the botler,and would It require
more steam, or would the heater ald the Injector? A,
Your injector cannot be In very good order, 1f it will
not work with alower pressure of steam. You do not
send enough dsia 10 enable us 1o Ansawer your question
definitely. If the use of the heater caxuses dditional
tack pressure In the engine, It will be & question, to be
determined by experiment, whether the heater 18 oco-
nomiesl or not,

J.H. K. asks: How can 1 estimate the pres.
sure of s colomn of water 25 feet high ? A. Divide the
hoad of waterin feet by 23, and the result will be the
pressure Lo the base In poucds per square foch.

W, C, B. asks: 1, In the bursting of a
steam botler, where the top of the boller 1s thrown oft,
doss all the waterinstantly flash luto stesm ? If not,
dows tho water Lhat remains (n Ahe boller Instantly cool
down to 32" when the pressure Is removed? A. Alarge
portion of It would suddenly be couverted Into steam,
which might carry off the remaining water mechaulcal.
Iy, 2, What s the temiperature of water in & boller

working snderaversgepressure 7 A, Between 300° and
w0 Fab

B. R, K, asks: Whero and by whom was
tho first stenmbont made? A, Thero are suthentio so.
connta of exporiments with smnll stosm voasels in Eu-
rope, an far baok an 1008, The Nrat praction] sateambonat,
on tho nuthority of Mr. Woodoroft, was the Oharlotte
Dundas, bullt by Symington of Kngland, {u 1801, Regu-
lar steam navigation, that is, the running of & steamer
regularly, esrrying passengers and freight, was effected
fn Ameriea In 1507, by Fulton, snd In England, In 18512, by
Bell. You will find these facts, and wany others of In.
terest in thisconnection, Impartislly stated, and in gen:
eral well authentieated, u Wooderoft's ** Sketoh of the
Origin and Progross of Steam Navigation.'

F. H. nsks: Why is a common flat iron
onlled & sad fron 2 A. Possibly from an old north of En.
gland word ** sad,” spplied to anythiog heavy.

B. asks : How can spiral stecl springs made
of bars ) an Inch square be galvanized withont destroy-
ingthe temper? What wonld bo tho result of hardens
Lo thenprivgs before galvanizing, and upon withdraw-
Ing them from the galyvanizing bath and plungiog them
fnto cold water? Would this harden thewm if not pre-
viously hardened, the heat of the galyanizing tank
belng probably under 700* Fah.? Could the temper af:
terwards bo drawn to the requisite point, and If so, by
what procosa 7 A. We think the best plan would be to
plate them by means of a battery.

B, W, nuks: Can you inform me how Phil-
adelphin lee orenm (s made, nndwhy It Is different from
Boston loe croam ? A, Thoe difieronce I8 duato the faot
that genulne Philadelphinfce cream Is made out of the
purestand richest materials,

J. B. E. asks: How can I dye ivory and get
s nlce clear red color? A. Use bichloride of tin for
the mordant. After having“steeped the ivory in this &
short time, lmmerse in & bot solution of Brazil wood or
cochineal,

E. H. M. asks: How are toy balloons made ?
Are they of india rubber or gun cotton? A, The rubber
bags are lmported from Paris, and they are merely filled
here with pure hydrogen.

E. L. asks: How can I rcx.ne ffin
which melts at a tempersature of tro‘l’n to m.h.?
A. By removing In the course of the distiliation those

hydrocarbens of the parafiin series which have s lower
melting polnt,

J. B. H. asks: 1. Is there any cure for hy-
drophobia? What (s the best thing for a person to do
when bitten by a mad dog? A. The vict!ms are com-
mouly treated by dosing with whisky, 2. What can 1do
with my dogs to prevent them from going mad? A.Tie
stones around thelr necksand put them under water,

B. & 8. say: We are running a 10x18
inches engino at 220 per minute, with a tubular bofler 12
feet long and 52 Inches {n diametor, The average press:
ure of steam by gage Is801ba. We take the steam from
a cast dome with a safety valve on top; the orifice in
boller for dome {s & {nches in diameoter, the steam sup-
ply being 2¥ Inches. The boller foams yery much, run-
ning mud and dirt through engine, cutting valve, valve
seat,and cylinder rings out in & fow days' run. One
party says thatif woe put on a steam dome 24 fnches In
dinmeter and take steam from that, It will obviate the
dificalty. Is this s0? Another say# that a surface
blow-oft will be all that {s needed. A. You do notsend
quite enough data. It would seem, however, that the
orifice In the bofler for the dome is too small. Wethink
it quite probable that a larger dome, properly connect-
ed, would remedy the trouble Lo some degree. But we
think It would be desirable for you to get s feed water
heater (of which there are several in the market) that
will remove the greater part of the dirt from the water
before it goes [nto the bofler.

W_F. 8, asks: Which is the best form, for
sccuracy, for the (nside of s spirit level tube? Should
itbearight Hoe or a curved one? A, It Is necessary
that the tube should be curved.

E. W. 8. asks: Will you give me the phil-
osophy of “blowingup™? If aperson lHes down on his
back, upon the floor, holds himself perfectly stiff, cross.
es his haods 50 a8 to get his arms out of the way,snd
iohales all the alrhe possibly can: ana three, fouror
more persons stand around him snd at a given signal all
ralse thelr arms and take s full breath, then lower thelr
Arms, at the same time expelling all the alr from thelr
lungs upon the person Iying upon the floor: with thelr
fodex finger they oan quickly rafse him as far as thoy
can reach, A, Wo think that the blowing up prooess Ia
chlefy eMcacions in making all the Hftersnct In unison,
It must be avident that If four persons Mft & man, each
one susisins about one fourth of the welght npon one
floger; so that, If this welight is not perceptible, It
would seem to be due to the imagination.

N.F, A, asks: What is the best for a per.
non toread for genoral improvement # A, It would be
woll for you to got a reliable cyclopedin, which will be
n vory good work for you to read, for useful informa-
tion. You will find In it replies to most of your other
quostions, which are quite similar to many that have
recently been answered in our columns.

8.H.asks : 1. What shounld I read besides the
BOIRXT1IFI0 AMERIOAN 10 order to know what has been
tnvented ordisgovered In any particular hine? A, The
patent records of different countrios, 2. Is theros ros
ward offered for plans to fmprove the mouth of the Mis.
sasippl 7 A, No, 4, Suppose that a palr of birds were
placed so that they could not see other birds of thelr
kind, Would such birds bulld nests Iike thelr parents ?
1f so, what 1s the philosophy of such knowledge? A,
They would, Thephilosophy of thelr action we cannot
explatn. 4 Canlron be melted by run glasses * Why are
notsuch glassos more fo use for heating purposes* A,
You, but it s not generally s convenlont method, 6,
What will provent magnoets from attenoting lron? A,
We do not know of'anything, 6, Wil maguels wear
out? A.Ye

C. 8. A, nsks: 1. Which is the stronger,
wire rape or the same welght of fron made Into & solld
rod of the same length? A, The former, 2. Is there
any substance that will make more gas, At & loss cost,
than ordipary blasting powder? What will make the
moat gas 1o the shortest time? A, These questions are
too tndefinite,

E. asks: Why are gunpowder enginesnot
in gencral use ? A Guopowder cngines are 100 expen -
sive to run to compete succemfully with steam cogines.,

F.H. T. asks: Is thero s substance (pro-
ducedin makiog @ from coal) which Is somewhast ke
lHme and (s composed 1o & groat part of carbon? A No.
2. Inthere s process for plating steel on oast fron? A,
We never hoard of any.

J. H. A.naka: Is there any law that requires
A man who runs & sleam fire or stationary eugine to
have s certificate? A, There 1s 50 United States law,
Most States, however, have Josal laws on the subject,
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F.C. B, asks: What examination must s
POreon puas to get s loense Lo run o engine ? 1 have
mado the atenm engine o ntudy, and feol convineed (st
Toould run ono and take good onre of 11, but | hear that
examiners often try to confuse young applicants, A,
Toe laws vary somewhat in the different Ktates. But so
far as we know, the examinstion required for license to
ran s small engine relates principally to the care and
mstagement of the boller.

P. 8. 8, askn: Is Cornell Unlnnlz um
school for mechanieal engineers, and, all !
belng equal,would It be more sdvantageous for me to go
there and study for s mechanical engineer than o enter
some first class machine shop? A. You will need fn-
struction at such & achool, and practice fn the shops
also. Wethink it would be well for you to take such &
course first,

J. M. nsks: Are th ressure
englnen o.: steamers mm b"l:;Mn?ml and

Now York olty? A, No. 4

W. 8. D. sayn: How can I make o glaes
globe foto s globe mirror? A, Melt together 1 o2, clean
lend and 1 ox,0f fine tio In & clesn fron Jadle; then im-
mediately add 1 oz, blsmuth. Skim off the dross, re-
move the Isdle from the fire, and before it setaadd 10
ozs, quicksllver; now stir the whele carefully together ,
taking care not to breathe over It, as the fames of mer.
cury aro very perniolous. Four this through an earthen
pipo into the glass globe, which turn repestedly round.

J. B, 8. sayn: 1, I have a four inch whistle,
whioch, when set at {ts highest pited, does not give sat-
isfaction. Ipropose to put a trumpet on it; of what
material should It be made ? Will galvanized tron do,
or tin, If painted? A, Gelvanized fron will spswer,
butthe best material is brass. 2. Should the small end
beclosed? A. By all meanw close the small end. 3.
How glose around the whistle should It fit? A. If we
fully understand your question, the closer the fit the

higher will be the piteh,
H. P. asks: Why is it that shrinks
from the bone when bolled, if itls o the decresse

of the moon? A. Thisis s popular fallacy.

J, R. L. asks: Would it bolamdabh for
an amateur tourist In s trip around the world to use to
advantage photographic fmplements and materials, in-
stead of sketching, for the purpose of securiog pictares
of the objects of Interest and beauty he might meetl?
Wouldit require special cure and arrangemen's to adapt
such pictures to the stereoscope? A. There I a great
number of amateurs, who travel to every part of the
world and take excellent photo pictares, and that too
with all thelr apparatus contalned in & box Do lsrger
than s small yalise.

R. A. asks: Is water an clement in a scien-
tific sense? If not, what combioation fait? A, Water
{an compound of two elements, oxygen and hydrogen,
in the proportion of 8 parts by welght of oxygen to 1
part by weight of hydrogen.

W. D. S, asks: 1. How can | make the
green and the gold Incquer with which they lacquer
clocks,aud how Is It spplied? A. For gold lscquer,
take of seed lac 6 oza,, amber and gum guttm, esch,?2
oxs,, extract of red sandal wood in water 2{ grains,
dragon's blood (0 graips,’ orfental saffron 9 grains
pounded glass 4 ozs,, pure alcohol 88 ozs. Grind the am.
ber, the sced lac, gum gutte, and dmgon’s blood on a
porphyry; then mix them with the pounded glass, and
add the alcobol (after forming with it an infuslon) and
extract of sandal wood. The varoisn must then be com-
pleted as defore; the metal articles are heatedand those
which will admit of Il are immersed (o packets: the tint
of the varnish may be varled by modifying the doses of
the coloriog substances. For green use any green trans-
parent vegetable color, mixed with the above. 2. With
which cement can I mend glass ware? A. Use diamond
cement. 5 What mixture ean I use to stop cracks in
walput furniture? A. Take equal parts of beeswax and
sealiog wax and mix them by melting them together,
or dissolvein alcobol, Color with umber. . How Is
the gilding;done on tollet sets and on furniture? A.
Use yellow shellac varniah o the desired pattern, upon
which lay the gold leaf,

C. H. M. asks: Which is the healthiest
State In the Unton? A, That State io which the great-
estregard Is pald to religion, law, and education. In
respect to physical advaptages, most are o the first
k.

(i, D, F. says: Water boils at the ses level
at 21%°, Herelin Argenta, Montana Terrltory, 1t bolls at
200%, Does thoe altitude affect the degree as marked on
the thermometer, or I8 It the pressure of atmosphere
only which affects the bolling? A. Water doos not boll
unttl the tension of the vapor formed by heating It Is
greater than tho atmosphere’s pressure. At the sea
lovel, where the pressure of the atmosphere Is about 15
Iba, per square Inoh, the wator must be heated to 212¢
before [te vapor has suMotent tension to oyercome this
pressure, At Argenta, where you are #0 much above
the sca, and have a much less depth of atmosphere
sbove you, the pressure (s not 0 maby pounds, and the
bolling point is correspondingly lower,

H. W. G.says: 1. Please give mo the an-
alysin of crude carbolle acid or dead oll, A, Carbolio
acld consists of 12 atoms of carbon, ¢ atoms of hydro-
gen, and 2 atoms of oxygen, Tho less volatile portion
of the fNulds produced by distilation of cosl tar con-
tain conslderable quantities of this substance. It may
be extraoted by agitation of the coal olls (bofling be.
twoon 500* and $00%) with an alkaline solution, The lat-
ter separated from the undissolved portion, contains
the earbolic acld In the state of carbolate of the alkall
On addition of & mineral acld, the carbolio seld s 1Hb-
erated, aod rises to the surface tn the form of an oll, To
obtain It dry, recourso must be had to digestion with
obloride of ealolum, followed by s new rectifieation. 1f
required pure, only that portion must be recelved which
bolls st ¥0%, Commercial carbollc acid is generally
very impure. Some specimens do sot conlsin more
than 50 per cent of aclds soluble In strong solution of
potash. The tusoluble portion contalns saphthal'ne,
fuld bydrocarbons, and small portions of chinoline and
lepldine, 2. Are thore any tertilizing properiios in it,
and if so In what proportion ? A, We have hever heard
of Its use an s foertilizer,

J.J. asks: If there is any substance that
ean be used asa fux in melting fron, that will snswer as
& subatitute for lUmestone? A. Other substances, like
caustic soda of Ouor spar,can be used, when certain ob-
Jecta are to be obtalued,

L. H. says: On p. 267, vol. 20, one per cent
of carbolle acld 1s recommended for removing green
moss from brown stone stoops. How much 1s that to s
quart of water? 1have s house with white marbie stoop,
siila, ete. WII the above remove the discolorstions,
slto the lron rust? A, Seventy-five gralos (o & quart.
It will partly remove the discolorations, but notthe

fron rust,
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J. R. 8, asks: Can you tell me how glass is
made for a microsoope 7 Can Tmelt and pourit (nto a
mold? A. Youcould not make a lens aattablo for optl-
oAl purposes by melting glass and pouring It Into a
mold, Glass for such purposes has to be of wonderful
untformity of strugture, und ground with exquisite
oare,

R, I. B, asks: 1. How ean [ dissolve com-
mon India robber and then restore [t Lo 1ta former hard-
ness? A, Cut 2 1bs, of caoutohone (nte thin, smasll
sllces ; put thom In & veasel of tinned sheot fron, and
pour over12to 14 1bs, of sulphide of carbon, For the
promotion of solution, place the vessel In anothervon-
talnlng water proviously hieated up to about 86* Fah,
The solution will take place promptly,and the fluld wil
thicken yory soon. 9 I8 thero any chiomical that will
onrl human halr without injurfogit? A, We do not
kunow of any.

A. C, R, asks: 1. In electricity instantane-
ous? A, No. Itsvelocity ls 2000 miles per second,
2. If two bodies, one heavy and one lNght, are dropped
from & tower or any high polut, which of the two will
strike the ground Arst? A, If the bodies are the same
In exterior alze, the heaviest body will first strike the
ground.

J. G, asks: 1. How ean I make an oloctri.
cal condenser? A, With sheets of tinfoll. They are fas
tened on two sides of & band of ofled sflx, whieh (nwu.
atos them, forming thus two coatinga; thoy are then
colled severa] times round each other, another band of
sllk belog interposnd botween them. 2, How fathe fn.
duction cofl connected with 1t? A, One of these coat.
fugs, the positive, s conneeted with the binding screw
which recolves the ourrent on emorgiog from tho pri.
mary wiro; and the other, the nega‘ive, Is connected
with the binding screw whioh communioates with the
commutator and the battery. 3. In Mr. A, Ladig:
afn's eleotrio lamp, with only 1 carbon polnt, what
gas does he supply after having exbhausted the air
from the tube? A, Pure hydrogon will soswer. 4, If
1 connect one wire from the msohine with the oar:
bon, what must [ do with the other wire? It stands to
roason the current will not fow If the cireult be not
complete. A. Counect your wires to elther end In such
A manser that the carbon completes the circult with
both poles of the battery.

G. S. T.says: I recently found that a light-
ning rod vendor was uslog for conductors tubes made
of gorrugated thin sheat copper, and that be attached
them to bulldings by nalling strips of sheet zinc around
them {ostead of pasting them through glass insulators,
clalming that, theugh glass when dry might be #0 used,
yot when wet, It was of little value and not to be re.
ledon, Isthtsso? A. Insulators areof no use. The
method of attschment descrided t8 correct. The lm-
portast thiog ia applying a lghining rod fs to have a
Isrge extent of conducting material at the bass or ter-
winal of the rod to the ground. Seereply to another
correspondent last week.

@G. C. BR. asks: How are the aniline colors
sald to be procured from coal tar made? A, Coal tar
colors are made from aniline, oarbolic or phenic acld,
and napthaline, bodies obisined directly or lodirectly
from the distilation of coal. The reds,such as magens
ta, are obtatned by the action of bichlorides of carbon,
tin, or mercury on aniline, and the purples, such as
mauve, by the action of oxydizing agents, as bichromate
of polassa.

8.G.Jr.asks: How is the beautiful crystal-
ization upon water coolers and on brass mathematical
instroments produced? A. By exposing the metallle
surface for & few moments to ultric acld.

G, E. P.asks: How can glucose be distin-
gulshed from cane sirup? A. The easlestmethod is by
the saccharimeter.

B. W. M. asks:1. What is the alloy for
white metal for harness castings? A. Melt together |
1b, brass, 13§ oze. speiter, and 1 oz. tin. Your other
question is {llegidle.

J. E, L. asks: Whnwﬂluzanmn iron
from rustingand becoming disco during the sum-
merseason? A. Immerse In & strong solution of car
bonate of sods, out of contact with air. Or cost thor:
oughly with black lead aud keep in a dry place.

D. asks: What colored veil will afford the
the best protection to the complexion? Of course un
immediste solution would be furnished by a knowledge
of the colors which intercept In tho greatest measure
the actinic or chemical rays of the sun. Iknow that
yellow possesses this power pre-eminently, butas it s s
hue which would searcely be tolerated for the purpose
of a veil, I would like to know whether there {s any loss
vivid tint which could be used with stmilar effect. Blue
must be particularly (njurious, Judgiog from the fact of
1ty inyariable use an s shade to photographers’ akylights
where the transmission of the actinic rays of the sun s
absolately lndispensable. Plesse also state the effect
of thegray vells now so much in use. A. The grey
vells will probably serve as well as any for obtaining
the object desired.

B.P. H.nh Cuyougi.nn mrtortho

pletely in nmu-o afterbelng developed, and which
osunot be re-developed ? A, There 1s no fok fulfiliing
all these conditions,

O.F. M. gays Ihsvomnpnpngeolt{po
and [ weuld nxo to tako astercotype or electrotype
plate from It, How ahall 1 proceed? A, To storeotypo:
Panto together a plece of tissue paper and s pleco of
printing paper, and lay on the type (with the tisue
paper next the metal) which must be well olled,
Cover the paper with & damp rag, aod beat on to the
type evenly with & hard brosh; then sdd three other
thicknesses of soft paper, pasted, snd beat as before
After adding each plece, Dack up with atift paper, Dry
under & mederate heat, and take off the paper mold,
You can readily arrange this mold for oasting, but a
metul matrix, properly constructed, can be cheaply ob.
talued, To electrotype: Take s castin plaster of Parls,
brush plumbago Into the matrix, und plate 1o & copper
galvanic bathin tho neual way,

A. B asks: 1. Wh do’lim water, when
breathed ou, become mL.- and white, like milk ?
A. Becaase the breath contains carbonie acid, and the
carbonle scid unites with the lime to form carbonate of
Mme or chalk. 2. What is photographers’ paper made of,
and why does [t become black when exposed to the lght?
A. Because It Is covered with s wash of chloride of sl
ver, which blackens by exposure to the light,

l.nh 1. What would be the umpontun
of # body In soace, removed from the Influence of 1he
sun? ATue absolute goro Is estimated to be —i90% Fab,
LJlow can common factory colton eloth be rendered wa-
terproof sad trsteparent, (o be used fpatead of glame

protectiog plants? A. Try Causda balsam and
turpentine, oqual parts, 0, Can chronlc dys.
mumr A Yor,

Stimtiﬁt American,
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G, 8. B, says: I am mnnlrur!lnf a machine
in whieh I roquire !0 use an elootrionparkand will have
but a small place tospare on my mackine forit, What
oan fune to give mo s spark that | can conduot to the
ond of arod onthe prineple of the elootelo gas Hghtor?
I prefer something that will work promptly with very
Ittle friction, and that ean be made chesply. What
two bodies brought to contaet by friotion will be cheap
estand give the Inrgest spark ? A, Attach s shallow cup
of brass on the under side (0 & copper rod of the re
quired leugth ; the end from which the spark Isto be
drawn should be sharpened down and tHpped with
platinum, Inthecup place s smooth tight-Atting plece
of hard rabber; for your movable disk use buckakine
copvenlently stretehed and moouted. Floe olled »lik
may be used In place of the buckakin, This snawers
both questions,

M O MO B gays: | wish to study min-
erslogy. What work would be the best for & begloner ?
A, Dana's“Minerslogy™ s the standard work, Bee our
sdvertising columuns for bookeellers’ sddresses,

L.says: 1. F. H. H. asks why docs water
form an exception to the law of contrsetion by eold
Iwould sak, does 1L? A It contracts unti] the tempers
ture has fallen to 39 4%, and then cxpands until it has
resched the freozing polut, and Is converted into foe
2. A stone Jar flled with melted lard snd Kept untll
cold was found to be gracked from top to bottom, Was
1t the expanslon of the lard, or was therea ehomloal or
meohanteal mixture of wator suffolent to eause the
bursting of the jar? A. The Jar was cracked by the
causo above named,

Q. L.asks: What is the best method of
preparinga composition for plating metals with gold ?
A: The best method Is that of electro-plating. Por
piating without a battery, see p. 81, vol. %0.

A. W. M. asks: 1, What must be the lon|fth
of the raftors of s houso, a0 that the shingles may Ia

af long os possible, the width of tho house belng 40 foat?
A. About 28y feot will answer very well. 2, In a com:
bination 0t movable pulleys, the inclination of the ropes
belug at any angle, required to find the power, the
welght snd the number of palleys belng given? It is
understood that the ropes are not parallel, and that
there Is more than one pulley. A, In such s case the
relation betweoen the power and welght will generally
vary at every position of the welght, since the angles of
the cords will be continually changing. Buttbe rela-
tion can be found for auy position, by caleulating the
relative distances moved over by the power and weight
for aslight displacement, 3. The area of the plston of
ahigh pressure engine s 1,200 square inches, the length
of stroke 8 feet, and the pressure of steam upon the
square inch of the platon (s 331be. the number of strokes
per minute betog 15; required the number of cuble feeat
of water which the oogine will ralse from a wmine 330
feet deep, the friction belng 1 1b. persquare Inch plus
the p e of tho at phere? A. You will find an.
swers to this question on p, 64, vol. 30, on Indicatiog
ateam engines,andon p, 48, vol, 29, on the frictlon of
water in pipes.

&, 8. D, says: A friend of mine bought n
ring, with a stone {n it oalled aquamarine. The stone
s cut like & diamond sud (s very clear; it cuts glass,but
not very well. What Is the value of thestone? It i
about the size of an ordinary white bean. A. The
name of aquamarine 18 applied to & bluish green varlety
of bery), on account of {ts resemblance to the color of
the sea. If{L is & genuine squamarive, It ought to
scratch glass readily,

'W.B. P.asks: 1. How can I makeahydro-
electrical machine? A. Use s small steam bollcr. insu-
lated from the greund by glass pillars. The steam is
allowed to escape from a number of Jets agalost & num.
berof sharp metallle polats. 2. Wil such an apparatas
make chemical decompositions? A. No. §8. Suppose |
have a battery of copper snd zine, and Instead of Join.
{ng copper to zine, | Join copper to copper snd zinc to
ginc: woald It not make & quantity current, jolnlug in
the ususl way making an Intense currest? A, Yes, &,
Wind impedesheat and sound; willit tmpede light? A.
1t will not impede light, 5. How csn I obtain oxygen
from the ox!de or sulphate of oxide of zinc? A, It
could not be obtained from elther {n an uncombined
state, 6. Would oluy or brick be porous enough for the
porous cup In s voltalo battery? A. No; besides, the
acld would sct on It. 7. If I nafl the copper and
zinc together on & plece of dried wood, would the bat-
terywork? A. Yes, by runnioga wire from one to the
other #o as to complete the elrenit. 8 Howcan [ make
acrucible out of hone ashes? A. By compressing the
bone ashes nto a mold of yhe desired form. 9. In what
pumber of the SCIENTIFIO AMEKRICAN was that recipe
for mending rubber boota? A, See p. 208, vol.20, 10,
Willrubbertubesdo to convey chlorine In? A. Yes,but
they are rapldly decomposed, 11, Whick will break the
quickest by heat, thick or thin chimpeys for lamps? A,
Thick ones. 13 Can Ipropare oxygen from the specl-
men Lenclose? A. Your specimen is oxide of zlne. See
asnswer to No. 5, 13, Are not chlorhydric and hydrochlo.
ric acids the same 88 muriatio acid? A.Yes. 14 Are pot-
ash and potassa the same, and thelr salts, such as chlo-
ater of potassa and chlorate of potaph, tdentical ? A,
Yes

H.T.H says: I havea roof covered with can-
vas that was palnted several years ago. The palat Is
broken In many places, sand 1 wish to remove the o)d
paipt. How can It be done without damaging the can,
yan? A. Use benzine,

N. P. L. says: I havo an overshot water
wheel which does not glye as muoh power as I want,
Can 1 put io an engine, sud bolt on to my matn shaft to
run with my whoel without baving the speed of both
regulated aliko? Will the engine asstat the power of the
whoel without both rannlog at the same speed? A, It
wouldbe better Lo srrange the engine so as to drive a
portion of the machinery separately,

R, A. says: I am bullding stationary en.
glnoawhich are used for saw mills, oto., and I aih trou.
bled with thelr pounding, Thoy strike hard on turning
tho centers. A, Wecould not tell you tho romuody with.
out g porsonal examination, An experfonced ongluger
could readily find the trouble and the means of pre-
ventingit. 2. Can you recomwend a good practical
book on (he constroction of modern ststionary engines
adapted to saw and grist mills, ete.? A Thore is no
book published such aa you rpeak of. It has yet to be
written,

R.F.B.P.asks: Is &8 man who uses his
right band at end of the ax, shovel, or sledge hammer,
and his left applicd to the conter of the handle, a right
orleft handod mwan? A. Righthanded,

MINERALS, ¥710.—Specimens have been re-
celved from the following correspondents, and

examined with the results stated :
A. . 8,~Two are lron pyrites. One 1s copper py-

"tu ~C.8 &F O.F~Ithmegneticoxide of lron.—

I, M. ¥.~The little scales are kaolinite, which s & hy-
drous silfeato of sluming~A, §,—The stone 18 yalusbie
torsome purposes, 1t is fonnd in qoarries~F, C, K. -
Ttingalena or sulphuret of lesd, snd contains ¥i per
ount of lead,«J B, NIt 18 frou pyrites, nod is not
worth working as an ore of lron.—H. W.Z.~No, 1 Is
banded argillite orolay rook. No.3!smicaceous oxide
of trou. No.d 18 sctinolite, » sflicate of maguesis and
e ~W, ¥, §.«Partislly decayed wood, covered with
s varlety of vegetable mold ~E. . HL—It ia s fne clay
containing & large amount of hydrated yellow oxide of
fron, It would probably repay you to have the numert
cal percentage of Iron determined, ss It would be noces
SATY 10 do #o before It market value could be deter
mined, A, M.D . ~Itisfibrous selenite, which s & nae
uve crystalized sulphate of me.~J. 5, W. It Is » flne
sand, and might be sadvantageously used in some cases
sanpolishing powder, 1. M. ~[t s pot fron pyrites. It
te blends or sulpburet of stuc~J. D. W. —~They are
smsll crystals of quartz, When of large sfze and'per-
fect, they are Interesting s miners! specimens, and,
when cutare of some value a8 ornsments ~W. F. 8§~
No.1&2are very lmpure imestone, If polished, they
might apawer for ornamential purposes, No.Sis e vart.
sty of pipeciay. Nod s gray clay.—W_ F.B.—Nod lsa
variety of ksolin, No. 3 did not come to hand, No, 8
In orystallized carbonate of lime or ealeite —G. M, It,
«NO, 1Is greonstenn, No,%is fron pyrites and golens,
No, d contalusblende or snlphuret of zine. No, 4 Is de-
composed talcold sohist, No. & Is carbonate of lime
and trop, The last, If tn ‘sufclent quantity, might
be used In fron manufacture,

E. F. T asks: How ean I print on gelatin ¢
~J. K. B, aske: What s the best statn for stalning pop-
Iarcigar boxes?<I. M. G, asks: How can I smoke
buttons 78, V.asks: What will remove wall paper that
has bean put on with gum arable dissolved In yinegar
and copal varoish, without stalning the paper?

COMMUNICATIONS RECEIVED,

The Editor of the BCIENTIFIC AMERICAN
scknowledges, with much pleasure, the re-
ceipt of original papers and contributions
apon the following subjects:

On Eremacausis and Cremation. By H. H.

On a Curious Freak of Nature. By C.HM.

On a Californian Chute. By J. J. G.

On the Sun's Attraction. By W. B.

On Gravitation. By H. B. W.

Also enquiries and answers from the follow-

H.B.B.L,.V~J.F.-G. B, 8,

Correspondents in different parts of the country ask :
Who sells the best drawing lustruments? Where can
boys' chemlical apparatus be obtalned? Who makes
card rallway tickets, s used in Eorope ? Makers of the
above articles will probably nromote thelr Interests by
advertising, In roply,in tho SOIENTIFIO AMERICAN,

Correspondents whose Inquiries fail to sppear should
repeat them. If notthen published,they may conclude
that, for good reasons, the Editor declines them, The
address of the writershould always be given.

Several correspondent us to publish replies
1o thetr enquiries about ue pmuumy of thelr In-
ventions, etc, Such enquiries will only be soswered by
letter, and the parties should give thelr addresses,

Cormpomnn who write to ask the address of certan
ma , or where specified articles are 1o be had,
Als0 those baving goods for sale, or who waat to find
partners, should send with their commaunicstions an
amount suficlent to cover the cost of publication ander

Car coupling, J. B, BLevenson.....cocoieieearivenss 10408
Car coupling, A.N. Woodard
Car coupling, M. Woods.,.
Car coupting, G, Worden,,
Car, dumpiog, J. K. Bemls. ..
Car lamp, W. Westlake (r).....
Car lamp. ralirosd, W, IL ﬂrullh.
Car atarter, J. M. Quackenbush....
Our trocks, safety device for, M. M. Barry,
Car whoel, W, Walters, ..oveenns
Carrisge curtaln knob, A. T, lute
Carrisge Jump sest, J. A, Haoua..
Ca
Caustic slkalies, costing, 5. T. Babbitt, .
Chatr, bathing, Bancroft & Tucker.....
Chalr bottom, J. Van AleB...c.coarvnveee
Chatlr sprivg roeking frame, M. Scheuerle., oo JED A
Cheeks, preventing alteration of L. H_G.Ebrhardt 150,50
Chlmney damper, ele,, D . Carle. .. covrcocisvnsnens
Cigarettes, making and busdiiog, A. Ewing.
Clothes pla, D, M. Seith............
Cilothes wringer, K. Decker, ..
Cluteh, friction, A. M,
Cluteh, friction, Bweett & Woodman.
Cocler,milk, J. M. Jockmnan......cocovessene ses
Cork,machine for outting, K, O, Schartan,
Coupliog thimblo, K, ¥. Brovks,..........
Cowntall, A, LOWO..ooivvinninas
Collnary vessel, L, P, Bodkin,,
Culttvator, G, Meeks..........
Cultivator, cotton, W, I, Wuh
Cultivator, wheel, K, D, and O, B, Pqnoldl
Currycomb, W. E. Laurence............
Cutlery, table, J. W, Gardner.,
Datries, coollug, J. Wilkloson......
Ditehing machine, J. A, Clark,
Dredging bucket, T. Symondas....
Dredglog bucket, J, I, Wood,
Drop light gaseller, C, Deavs, .,
Dyelng with Indigo, G, Molt,.....
Eaves troughs, bending, L. Masn....
Elevator, H. J. Beedy.....ccovvuen.
Eogine, direct acting, J. Clarkson......
Engine cylinder back, D, B, Dessison..
Eogine valve beartog. W. Barrows.,
Explosive componad, J. H. Dolde.
Extracts. making, II. McKenzle,...
Eyeglams trame, A, Fricke...
Fare box,J.J. White.......
Fare reghiter, W, Daniels..
Faucet, Emmonds & Welsh........
Feather resovator, 0, W. Benney,
Fence, A. W. Olds ..co.uvuss
Fence, flood, L. H. Broyles
Fliter, G.J.Carpenter.....
Fire arm, breech-Joading, J. C. Dane
Fire brick, E. H. Richter. couverroeeen
Fireplace, D. Curle,...ccereessevesces
Flour and middliogs purifier, C. E. I‘thore.... 150,544
Flour bolt, E, V. Eatley . .cvvevenennnn

oo VO MT
o 10N

Fuel, artificial, 8, H Daddow............
Fuel from coal dust and slack, W. Brood.
Farnace and door, W. A, Martin...........
Furnace door, Woodward & Brown..
Furnace, hotalr, L. Patric...c.ocvrennn..
Furnace alr distributing pipe. A. J. Creigh..
Gas Mlne.arbnnur. U.Haskin........
Gaa or card E.P. Wheel
Gaas, manufacture of, W. D, Rack,........
Gas regulator, J. Adams. . .coeanes

Graln drill, J. C. Baker....
Grate bar, rocking, W. Ryder.
Harrow, F. Post...ccouieniras
Harvester, D. F. Las€ o..covnnees
Harvester, bean, H. E. Morgan,
Harvester. corn, M. K. Lewis, ..
Hasp fastener E, W, Glimore,.
Head light, 1novable, H. G. Angle
Heater, feed water, H. 8. Maxim....cooeennneene... 30458

the head of * Basiness and Pe 1," which 1s specially
devoted to such enquiries.
Heel
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Letters Patent of the United Stater
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May 5, 1874,

AND EACH BEARING THAT DATR.
(Those marked (r) are relssued patents, )

Alarm, sutomatic fire, Lohnis &f al....ucuveanin.. 150,600
Alarm box, telegraphic, Beamer et al.
Alarm, burglar, E, C, Barton,....
Alarm, 0l F, C. snd E. O, Frink.. «oe 150,558

Auger, carth, R, B. Palmer........... « 15080
Axle gresse, package for, J. G. Hucks L
Paby walker, Clonen & Moll........ccocus . 19008

Barrels, follower for briue, G. E. Webber o 10000

Basket, S. F. Mayusrd ....... o 10060
Podstead, sofa, E E. Detté ........ oo 150,004
Delt and pulley gearivg, 8. Dunfee « 15008
Binder, temporary, H. A Belin....... o 1300
Binder, temporary, E. W, Ballinger.. 1500
Masting powder, G, M. Mowbray, . < 100,408
Boat-dotaching hook, F, E, Harmon « 180,418
Poat traction wheel, H, Stevenson,.. wee 100,400
Boller and trough, feod, H, H. Smith..... . m,uo

Nolts, machine for making, 0, C. Bardlet......... 150,581
Dooks, binding, G, W, Kmerson.......ooeue. o 180400
Boots, making box toes for,J, F, Severance, ..., 180,48
Dottles, jurs, olo,, packing for, O, Long.... 150,584
Brake, machine, F, L. Sanderson,... 150,820
Dread machine, A, R, Steen,....... 100, 140
Broad slicer, B, Tramp....... 150,088
Bridge, tron, O, . Bogardas, ..., 100,018
DBridle bit, A, J, Slanghter....,. 100,488
Broow protector, . 4. Cobura . 150,50
Brush, marking, J. 8. Bartiett 150, 139
Brush, scrubblog, 8. W. Rusell.... 10,819
Brushing for machl Y, T. R. Al . 150,456
Button bole cutter,J. &. Lambert, Jr.. 150472
Battons, secaring, K. 8. Wheeler. ... 150448
Can cover, W. L. Palmer........... . 130,00}
Can opener, A. H.and C. L. 10,58
Can seaming machine, J. I, and G, 4. l'nll o 180,000
Car axle, G. W. Howard....., 10
Car axle jourval, J. P, Garton,. veres 100561
Car brake, C, K, Coombs,........ . 100,39
Carbrake, J. HOrd . c.ooovivniiiinininnnnnaes witssson S
Cubnkt.pnm\lnnd byﬂnulle.n.r Kuapp 150,544
Car coupling, A, Crocker, ... .......
Car coupliog, T, Klllson.......
Car couplivg, B, N. Gifford,

Car coupliog, L B, LOWIh.ooiiiniiiiiiininirnninss 150,081

etc.. forming or shaping, L. Coté.. 13040
Horse detacher, Plllep & Ilman....occau.ene
gh, Link & Mah 3 I
Horses and cattle, food fer, H, Chspman....,
Horse shoe,J. Klernan,,
Hoee nozzle, G. Wilson,......
flose, tubular seamleas, K. M, Chaffee.,
Ice creeper, W. Foehl . iiiiiinenvennen
l¢e machioe, S, B, Martin, ..,
Indicator, statton, L. V. Adams..
Ink,J. F.LOARE. ....vvernnrnne
Iron and steel, H. M, Baker,..
lron and steel, C. M. T, Du MOIAY . ooonniennenenn. 130506
Iron,etc ,casting. ete,, W, W, and R. H.Hubbdell 150,57
Jack, lifting, C. D. Ayln'onh.....................
Jack, Mittag, N. Warren........
Journal box, adjustable, J, Rodbertson... .
Kettle scraper, 5. A, E.and J. Potter....c.uvvunns
Koitting machines, Wiley & White........ 050,451,
Ladder, o ‘s, P, P, Carnes.
Lamp car, W, Westlake (r)..cceoo..
Lamp chimaey, 0.A. Goold ..........
Lamp, rallrosd car, W. H, Smirh ..
ulun deeonun. . Hirschderg.......
Wt ker , J. H. Stone .,
um ehncllatnd mulhx. C.H, wenn. 10

-
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Leaching sprinkler, H, MoRenzie. . ciiiinrianens. 10203
Lead, refining, G. Faustmaon..... o 13051
Lesther ofl proof, C, H, Brigham ,..... . 100,002
Lotter sheot and envelope, W. B, Dary, o 120890
Life preserver, A. Roos, . « 1007

Lock, W. J. SEBIMNE, . ovivnvenanssinsenenennnnns, 180087
Malus, dovice for tapping, J. M. Hadeaty, o 130004
Mechsuleal movement, R, M. Franklin, .,
Medical compound, K. A. Vanderbeek. ...,
Molodeon, A, Pertol,  .ciurmenessntannsane
Metal, machine for mibing, W, Hawkins,
Moter, Hquid, F, FLROAD «ioinietasninsnnnnessnnse lﬂ.lll
M, talltog, J. 8, Tralnor,
MU, smat, J, Ringey ().,
Millstone tulaneo, J, Walsh, ...,
Mortising machine, I, K. Forbla ... ..
Ol guard (or shatting boxes, C. B, Holt..
Otls, still for refiniog, O, J. Cronin 150,465
Olls, treating patrolenm, J. Beese. . .ooiurennna.. 10604
Ordosnce, breech-doading, B, A, Sutelifte. 20,482
1020y

Pagtog machine, W. 11, Masa..............
Paint, fireproof, L. 8. Gidsos., .
Paper clip and letter folder, W, I, Bary..
Paper, trimming wall, T, Chopo. ... .evanesn
Paper machine regulator, L, A, Duckett,
Paper, manufacture of, J. M, Allen....
Pou, fountain, J. W, Suiveley .
Pen, fonutaln, W. B Mooey.... ..
Photogmphic printivg trame, Van Wagner et atl, .
Mano lock, ete,, J, Wobstor. .ioivees
Fine leaves, tber from, C. Fulton .

Pipe cocks, reguiating, E. F. Nrooks......
Planter, corn, Willlama & CobBL . vovass
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Plow beam, J. O. Butterfield.........
Plows, 1and side runner for, B, Wiard
Port, newel, Austio & Renntog .
Press, cotton, W. B, Hollowsll,,
Press, cotton and bay, L. Gauntt..
Printing press, J, T. Mayall... ..
Palley, loose, W, 1., Holden...
Pamp, T.Dowlng.....ovveveins
Purifier, miadlings, J. AMeck..
Purlfier, middiings, A. lunter.
Turtfier, middiings, I Jones. ...
Rallway farcs, reelstor for, D. B, Rugg
RAlway gate, . Kotor. oosesr oo
Rallway # itch, porcable, G. M. Wrght..
Raflway tles, dressing, J. MoAdams...
Keed testing appamtas,J. B Perry
1 oacﬂln;“m"'

, electro.magnetic s L. Floger..
w:”"m fares, D, B, ROgg...coovvines

Regiater, taliying, D, Warren. ...
i maehine, Nonner & Davison,

Regulator, pressure, Dinkel & Rochow... .. 18051
Rolls, the rotation of, Briggs et al......, 1590516
Roofing ille, J. T. Weybreoht...... .. 180682

Sash BoMder, I, AMON. . oveersrreiinsinen
saw jelnter and gage, B, K. Polndexter..
Saw mill, clroular,d, N, Hall......
Saw mill dog, T. Craney....
Saw set, J. SMmIth coooeeeanincs
Sawing machine, Franklin of al........

Veane

Sawing machlae, gig, A, G. Schmidt, . . 104
Separator, grain, A. Huntor.. . 1057

Sewing machine, T, Crane..
Sowing maokine, C. Pagf...ooviiiins cunnnannes 104
Sewing machine, book, ThOmPIOD €f al.....ooowens 153485
Sewingmschine food, Smyth efal........ g

Sewing machine veedle threader, J. Dixte........
Sewing machine shuttlo, T. Crane. .....coceeneeess 190583
Sowing machine tenston wheel, P, Evens, Jr. (). 359
Sowing machine treadle, W. Haslup.. veWses g
Shingleo machine, S. B, Peugh........ wens 152490
Shirt bosom, J, RAMEEY...ocoueen . 150458
Shirt bosom support, A. W. Thomas, censes 330831
Shoe uppers, shaping, J. A. Tapley. catae=iss 150,650
Stk floss, winding, J. E. Jenkins... 150,551
Sling for packages, G.D. Steyens,...... 150,627
Slotting and planing tool,J. C. Chapman......... 15058
Solder compounds, W. A.Shaw......... eeee 150,623
Spark arrester, M. Zeck..... 150,650
Stalk cutter, 8. B. Mlller.. 150,598
Stamp, band, E. Spencer (Th........... .
Staple blank ribbons, forming, Keniston ef al..... 150,430
Stave jo.nting m J.C. Wood wres 150501
Steel, welding and refluing, €. Sehild.............. 150,621
Steol, converting cast metal into, J.C.Butterfield 150,533
Stec), e1c., tempening, Simonds & Terson... ...... 150,685
Stench trap, Knight & Guillemin........ 150,658
Still for refintog olls, C. J. Cronin.
Stirrap, 0. V. Floma.......cooane
Stove and heater, cook, W. G. Caw.
Stove, heating, S. D. Vose......
Stove, magazine, C. Truesdale
Stump extractor, M. Yochem
Stumpe, extracting, Huntley ef al
Suspender fastening, 8. K.Ells...
Table, folding, Cowles & Gill........
Table slide, extension, W. Valentin.....
Tanvat,S.H.Hall..............
Tannic extracts, evaporating, H. McKenzle.,
Tanning, doudble, E. F, Dieterichs............
Theaters, stage shup for, S. H, Chapman...
Thermostat alarm, ete.,J. H, Guest....
Tobacco hanger, S, H. Peckbam...

aieee

Wi

Toe calks making, A. Reese............

Torpedo envelop:s, making, M. Chichester.

Tow cleaning machine, D. S. Tibbals..........

Treek lifter, W. H. Penrose......

Tramway, wooden, J. B. Feill............. Soeupina s 195
Trap, mole, E. M. Beed ....ccvevncraciennncacenecas 150,422
Valve, safety, G.H. Crosdy....... ..... e enns = JSOS36
Valves, opersting canal lock gate, W. Thomas... 150,445
Vehicleaxie, B. GaleS. . ...ccovveeccncacaranenan esese 150,511
Vehicle axie, W. HuntIngtoD. .oceve ceveiennnes asnee 350509

-. 150,406
150,586
150421
150,622
- 150,828
. 150,505

Yehicle lubricating axle, J.S. Eggleston
Vehicle wheel, H. B. Leckenby...
Vehicle wheels, felly plste for, P. Eramer.........
Veneercotting machine, J.N. Selb....
Ventiistor, window,J. W, Browne.
Waahlogmschine, N.S. Andrews....

Washing machine, 8. GONO......ccvseerrorconcnconsn 150450
Wasting machive, T. Stumm.. . 150491
Watchmaker's tool, G. S, Fales....... .. 150,550
Waterproo!f composition, J. A. Turner, 150,696
Weather strip . E. B. Powell........... 150,609

oo 150412
»o 150813

Whiflietree, E.C. Gordon.
Windmill, C. Rempe....

Windmill, E.S. Smith. ... - 350450
Window screen, M. A King........ coasssamsesssase 190,058
Wire, casting solder, E. M. La0g (f).eveecnrnnssn. 5562
Wire shutters, rolling, J. I Howard....... .. 190,595
Wood, machine for bending, B, A. Higgins........ 10471

APPLICATIONS FOR EXTENSION,
Applications have been duly filed andare now pending
for the extension of the following Letters Patent. Hesr-
1ogs upon the respective applications sre sppointed for
the days hereluafter mentioned:

B0 ~Fire BLaxxs.—N, C, Lewls, July 22,
BIR. ~Praxoronre.~H, Lindemsn, July 22,

B0 ~Isox Can.~R. Montgomery. July 2.
B30, ~Proro Caxena.—A. Semmendinger, July 22,

EXTENSIONS GRANTED.
AN, ~Sewine Macmixx.~G. B. Arnold,
B0 ~Prorves Haxaixo Moroixa.—H. Hochstrasser
BN ~Bavoxer Froe,—W. Hoffman
AN ~Borsnixe Booy BoLes ~E, T, Ingalls,
I ~MoLn, ~H, Koight,
B0 ~SU0an DEYiNG MAcHINE~A. W, J. Mason.
BIB ~Cvurivaton Teern.~D. B. Hogers,

DISCLAIMERS,
VAN ~Bewixe Macwixn.~G, B, Arnold,
VAL ~Maxine Cexexy Five, —H Kuight.

DESIGNS PATENTED,
T ~ORNAMESTAL Vasn —~J . W Fiske New York city,
TAZ~Hooxks~M. 1), Joves, Boston, Mass,
TA ~BuELY BRACKET. ~M. 1), Joues, Boston, Mass
TA ~Corrin PLATE. =W, Paskin, Taonton, Mass.
TG ~IANGE FRONT ~LIE. Toke et al,, Pofindelphin s,
TALD —~MONUMENTA,~J, Bharkay, Brooklyn, N, Y.
7407 & TAIE, ~JEWELRY BARRS <K, Cottle, N, Y. eity,
T419~8aw Haxbrw, ~W, Millspayh, Midaletown, ¥.Y,
1420 ~Carrix PLaTis . ~T. E. Wood, Portamouth, N. I,

TRADE MARKS REGISTERED,

1,160, —~LEaTHER REsTOREN ~ BV . Bache&Co Briato) '

1,762 —SrxoraoLes, xro.~Fellows ¢f al,, New York eity.
1,796 —~Haxs, 210, ~Guthrio & Co., Loulsville, Ky.

1,761, —Froun, —Henstley & Co,, Leavenworth, Kan,
1,98, ~Onaxar Brerens.—I. I Hite, Mellonville, Fla,
1. ~Prixrixa Papsses. —B F.Renlck & Co,Canton, 0
1907, —~Wisxy. ~Sattler & Co,, Baltimore, Md.

1568, —MusTann.—C. L. Bilckney, New York eity,
1,700, Wit Leap.—J. Alston & Co., Chleago, 11,
150, —Prows.—B. F. Avery & Sons, Lonlsville, Ky.

LT ~80ap. —J, Oakley & Co., New York city.

1,572 —BoxxEr Boanns T, 8, Scott, Philadelphia, Pa.
178, —Currery —F. Wiehuseh, New York elty.

SCHEDULE OF PATENT FEESN,
On 680h CAVERL. .covirairrernsssnsinsnnrasssssnns
On onch Trade MArK. ccocciiciniiririnirsnsens
On filfog each application for a Patent (17 years). 815
On tasuing each original Patent.. ... oo .

On appeal to Examiners-in-Chilef.......
On apposl to Commissionor of Patents,
On application tor Rolesne,...
On application for Extension of Patent..
Ongranting the EXtenslon..cuceeiciinnes
On fllng s DIsCIAIMEr. .vvveieeeirennanes

Onapplication for Design (7 yoars)......
On application for Destgn (14 years)..ovcieerees.. $30

CANADIAN PATENTS,

Lisr oF PATENTS GRANTED IN CANADA,
May 4 to May 11, 1874,

$599.—T. P. Billlngton, Dundas, Wentworth couonty,
Ont, Improvements on farmer’s horse power, called
“Billington's lmproved Farmer's Horse Power."" May
4,150,

$,400,—G. Bolton, Arnprior, Renfrew county,Ont. Im-
provements on farm gates, called *Bolton’s Improved
Balance Gate Attachment." May 4, 1874,

5,401, —A. Margrett and C. H. Moffatt, Orilila, Simcoe
county, Ont, Machine for operating the opening and

racks, called “Carloton & Nufer's Improved Clothes

Back.”" May 11, 1574,

3,420 —A. Derry, Shefford Township, Shefford county,
P. Q. Improvements ona machine for milking cows,

called “Derey's Cow Milking Machine.” May 11, IF74,

5,430, ~G. Westlnghouse, Jr., Pittsburgh, Allegheny coun.
ty, Pa,, U.8, Improvements on s machine for cheok.
ing, retarding, and stopping rallway locomotives,
called “The Westlughouse Driver Drake,” May 11, 1574,

Advertigements.
Bnck Puge = = = = = « « §1.00 n line,
Inside Pagoe= « « « « « « 75 contun line.
Angravings may Kead advertisements at the same rate per
lina, by measvrement, asthe letier prese. Advertisements
must be recelved at publication offics as early ax Fridoy
_mornlna to appear (n next (sue

BOULT'S PATENT
Heverse Motion,Panel!
Vartoty MnnlJlng. an
Dovetatling Machine cuts

FPanels of an{ aesign or

¢ style of

| Moula in the
rolld  wood,

with neat-
ness and dis-

pateh,
Routes and
rOoves lor
Findows —

Stalrs — Cars

—~HBridges,

1l Work.
It (e a firat class Shaperand Moulder, Doyetatls all kinds
of Drawer and Jofnt Work with thick or thin stufl. Wsr-
lnnteddSImme‘. Du'nblrklnd”ltuic'lem. :cndl f%r cll’rcg-
ar and sample of work. Manufactured on .C.
MAGH'Y CO?. Battle Creek, Mich. s

OVER 7,000 IN UN

BLARESSTEAMPUME

seouring of window sashes, called “Margrett & Mof-

fatt's Sash Fastener.” Msy 4, 1574

3,402 —H, H.d"Abrigeon, Montreal, P.Q.—Improvements

on an apparstus for equilibrating milistones, called

“a*Abrigeon’s Adjustapie Millstone Equilibrator.'

May 4,174,

8403.—W. Todd, Pertland, Cumberiand county, Me.

U. S. Improvements on self-locking car couplings,

called *Todd's Car Counpling.’" May 4, 1574,

8,404, —T. Carpenter, Southampton, Hants county, Eng.

Improvements on apparatus for supporting, lowering,

attaching and detaching ships' boats, called * Car-

penter’s Boat Lowering Apparatus.” May 4, 1874,

J406.—T. J. Whitehead, South Parls, Oxford county,

Me,, U.S. Improvements on combined cooking stoves

and hot afr furnaces, cslled * Whitehead's Combined

Cooking Stove and Hot Alr Furnace,” May 4, 1571,

8,406.—8. Taylor, Greenbush, and J. C. Tow!e, Bangor,

Penobscot connty, Me,, U. S, Improvements on gages

for edgers, called “Taylor's lmproved Edger Gage.”

May 4, 1574,

8407, 0. Thowlets, Guelph, Ont. Improvements on

window gash fasteners, called “Thowless’ Window

Sash Fastener,” May 4, 1874,

4408, —~W, A, Hawthorn and E. E. Scott, Carson City,

Ormsby county, Nev., U. 8. Improvement on window

fasteners,called *Hawthora & Scott's Window Fasten-

er. May 4, 1874,

3,409.—A . Crumbie, Brooklyn, Kings connty, N. Y., U.S.

Improvement on bakers'ovens,called “Crumbie’s (m-

proved Baker's Oven." May 4, 1894,

8,410,—William Mspson, San Franclsco, San Franclaco

county,Csl U.S. Improvements on atmospheric power

hammers, called “Manson's Atmospheric Power Ham-

mer.” May 3, 1574,

SA411.—D. W. Dake. Improvements on a machine and

apparatus for working butter, called “Dake’s Johnny

Ball Butter Worker.™ May 7, 1874,

3,12 —R.D. Ewing, Toronto,York county, Ont. Impre ve:

ments ino faroaces, by which that class of coal known

8% slack can be more perfectly utilized as fuel, called

“Ewiog’s lmproved Furbace." May 7, 1874,

8,418,—H. B. Morrison, Le Roy, Geneseo county, N. Y.,

US. Improvement on breast collars for harness, called

| “Morrizon's Improved Breast Collar.” May 7, 1574,

8414.—0. B. Fuller, Newark, Essex county, N, J., U. §.

Improvements in dough machines, called ‘‘Fuller's

Sheeting Macbhine." May 0, 1804,

S415.—J. S. and J. G. Armstrong, Ottawa, Carleton

county. Ont.—[mprovement io aspring seat for wagon

and csrs, called *J. 8. & J. G. Armatrong's Wagon

and Car Seat.” May 11, 154,

8416, —E. W, Colley, St. Mary's, Perth county, Ont.

Improvement in lamp burners, called “Colley's [m.

proved Chimneyless Burner.” May 11, 1874,

8,417.—T. S. Bayles, Hamilton, Wentworth county, Ont,

Improvements In horse shoes, called * Bayles' Im-

proved Horse Shoe.” May 11, 1§74,

3415.—L Brown, Baltimore, Md., U, 8. Improvement

to the steam engine, useful in obtalniug & greater

spead of 1ts workiongs, and useful improvement as a

steam engine circular saw mill for sawing Umber and

other uses, called “Brown's Steam Engine Clroular

Saw ML May 11, 1574,

SA19.—A. Myers, Salem, Marion county, Oregon, U, 8.

Improvements In metallie cases for turbine wheels,

colled “Myers' Improvement In Metalllo Cases for

Turbine Wheels.”" May 11, 1874,

3420, —W. S. Hunter, Stanstead, Stanstead county,

P. Q. Improvements on wooden soles for boots and

shoes, called * Hunter's Improved Wooden Sole."

May 11, 1534,

3421 . —H. L. Gooch, East Machlas, Washington county,

Me,, U.S. Improvements on machines for sawing shin.

gles, called * Gooch's improved Shiogle Machine*

May 11, 1574,

340 .—-C. H, Smith, Faribault, Rice county, Minn,,U. 8.
Improvements on machines for sawing wood, ealled
“Smith's Rellroad Wood Sawing Machine." May 11+
1534,

BAZ. M, C. Clark, Ingersoll, Oxford county, Ont, Im
provements in bed springs, called “Clark® lmproved
Double Coil Bed Spring. May 11, 1874,

3424.—J. L. Gregory, 8t. Louls, 8t, Louls county, Miss,,
U. 8., asmignee of W, Redbefler, Kansas City, Jackson
county, Miss U .8, Improvement In egg beaters, called
“Redbefler’s Improved Egg Deater,'” May 1), 1834

A2 8, B, Scott, Montreal, ', Q. improvement on
variable speed mottons, enlled “Seott's bmproyved Yarl
nble Bpeed Motlon.” May 11, 1874,

$A20.~F, W, Beckwith and P. Kyle, Morrickvillo, Gron.
ville counnty, Ont, Improvomonts on washing ma.

chlaes, ealled “The Dufferin Washing Machine," May
11, 1871,

A% —F. Dangerteld, Merriokville, Grenvillo county,
Ont, lmprovements on washing maohines, oalled

vpangoerfeld’s Wanhing Machine, ' May 11, 1834,
842 —~A, Carleton and W, F, Nufor, Whitehnall, Muske.

ISH TRAP—(Patented Aug. 5, 1873) A
Nibble ns good as a Bite, No chapce of Escape.
Used same ns a Fishing Line, l}\lﬁbntors-le. Send for
Circular, PAVONARIUS & MICATLE,

1108 Ridge Avenue, Philadelphia, Pa.

Boys (G2 GORHAM'S SILVER
e el = MARKER, for Linen, Canlse, Envel.
opes, xo.  Seot nll cotipiete with case

of type for
It is

L & J. W. FEUCHTWANGER,
DRUGS, CHEMICALS, OILS, &.

b,
1S0 FULTON ST., NEW YORK.

Two Doors sbove &nren Street,
(Removed from 55 Cedar St.) P. O, Box 3616,
Glass and Steel Masnufacturers’, Nickel Platers’, Pot-
ters', Enamelers’ and Soap Makera' Materials, Manufac-
turers of Sillcste of Soda, Soluble or Water Glass, Hy-
drofiuoric Actd, Chemicals, Metalllc Oxidex, Nickel
Salrs and Anodes. Publisbeérs of Treatise on Gems, on
;«;l%blle or Water Glass, and on Fermented Liquors and
Vickel. -

EEK'S DOINGS IN WALL STREET,
Explains stock operations on small ca“yl(nl with-
outrisk. Copysent free. TUMBRIDGE & C0.2WAIlSLN.Y.

SENT FREE! 2 Besutifal CHRONO, RA.

* CY Parer.Catalogue of Nov-
elttes. Books, Games, eto. FrEg for address of $ Country
School Teachers. Address CLIPPER, Elsfe, Mich.

I HAVE FACILITIES for Manufacturing
CAST, WROUGHT IRON, WOOD AND MACHINE
WORK, WITH YARD AND STORAGE ROOM.
Would like to write with parties haviog such work

to do, Add
RSNENTY F. W. PUGSLEY,
Poughkeepsie, N. Y,

SCROLL SAWS,

THE CHEAPEST AND BEST IN USE,
BICKFORD'S' PATENT

ANTI FRICTION

SCROLL SAW.

LEWIS FAGIN, AGENT, CINTI,O.

Send for circulars,
LAraYETTR, Ind, Junoe 16, 1§73,
Mr. Lewis Fagin—Dear Sir: [ am using one of your
Sorol) Saws, and we 1ike 1t very much ; we think we can
beat any of their high priced saws for trae snd smooth
work, Please send me one Doz, 14 Inch Saws, mostly
narrow,tho widest not over & h;rh.tnd -l:nlh:rrmrli‘l'l:‘k.
¢ iy Express €0, 0, lmmediately snd oblige yours,
b YRIONN ALLEN.

The American 'l‘-mno Wnter

ol

Recent! lmprnvnfnnd submitted to
thorough scientific tests by Jamos
Emerson, showing the followlng use.
ful eflect of the power of the water
nll‘llln-d. being the highest results ov.
or known,
Percentage of Part Gate: i, 50.08;
%, 00,60 X, 98.78; X, KL X, R0,
Per cent. of Whole Gate: 8,14,

A fall report may bo obtained of
STOUT, MILLS & TEMPLE, Day-.
ton, Ohlo,

JOR LEGAL ADVICE CONCERNING

Intringements and Patents, consolt B, B, Mc%lAS«
TER, Counsellor at Law, 23 Park Row, New York., Coun-
sellor snd Advocate In Patent Cases.

PIPE FPELTING.

CHEAVEST, most DURABLE aod eflective covering
known. Eocased [n Galvanized [ron, ready for tmme-
dinte applieation. No skilled labor required. Can be
removed apd used again,  Send for Clrenlar,
VEGETADLE FELTING COMPANY,
78 Beekman St., New York,
' art v ¥
Todd & Rafferty Machine Co.
MAXUFACTURERS OF
The celenrated Greens Variable Cat-Off Engine: Lowe's
fatont Tubular and Flue Bolle Flain Slide Valve Sta.
wtonary, Holsting, and Portable Evglnes. Bollers of all
kinde. Steam Pumps, MIll Gearing, ?‘h‘ﬂlna\RC.'\%ﬂk,
l'uw.Ht\um,lhy,uhm, Rope, Flax, and Hem '.!nch nery.
Agonts for the Now Haven Manufacturing Co.'s l\!lwhllb
inta' Tools; for Judson's Governors and Stop-Valves:
dturtovant Blowers; sand Differential Pulley-Blocks,
WARKROOMS, 10 BARCLAY H'l:., NEW YORK,
WORKS, PATKRSON. NEW JKERBKY i

UKKK'S WATCHMAN'S TIME ODE
TECTOR~Important for sl large Corporations

sangd Manufsoturiug cencerns—cspaovle of controlling
with the ntmost accuracy the motion of & watohman or
atrolman, s tho same reaches difforent stations of hie

satl, Send for a Clronlar, J K B 4
e W6 0. Box 1,067 Boston, Mass,
N. B~This dotector ta covered by two U. B. Patenta

Partios uAlng or selling these lostraments without su.

1,701 ~BaTixers, X170 ~A. G, Dowey & Go,, Rurttord, Ve,

gon county, Mich,, U, 5. (mprovemonts In clothos

thority from me will ba doalt with socording Lo Inw.

24 [June 6, 18&;

“WEH.
And Our

NEIGHBORS”

i8 the latest and raciest work by

Harriet Beecher Stowe,

Author of “ Uxcre Tow's Caprx,” “ Tiue
MiNisTER'S WooiNo,” “My WIFE AND I fhed
and other powerful storier, ench the literary
sensation of its period ; ax . thig =
ises o like genuine and w/ slesome sensation,
It bears direetly on socinl topies of interest,
cmbracing the romance of youthful compan.
ionghips *he brightness of happy home-life,
the spi _€omplieations of neigggothoodlno-
cintic &, and such follies and profound do-
me e miserics as have led to the wide spread
Zanperance ms vement of the day,

Mus. STowE is now in the prime of that
genius which wrote “ Unele Tom,” ripened
years of study and observation. Her noy
are immensely popular, “ Unele Tom's Cabin”
alone outselling by hundreds of thousands
n'n{ edition of any original work ever pub.
lished—asave the Hibls. Her book two years
ago, “ My Wife and I outsold every contem-
porary. Such a pure and ennqbllngo story as
“ We and Our Neighbors' should be read in
every home. This attractive serial is just
beginning EXCLUSIVELY in the

Weekly Family Newspaper,

The Ghristian Union,

Henry Ward Beecher,

EDITOR.

In religious matters this paper is Evar-
gelical and Unsectarian ; in political affairs,
independent and ontspoken. It contains the
best articles, and both short and serial sto-
ries, from the foremost writers; it aims to
maintain the highest standard in Religion,
Literature, Poetry, Art, Musie, Science, News,
Politics, Household and Family Affairs, with
Stories, Rhymes, Puzzles for the Children,
ete. Nothingisspared to make it a COMPLETE
Nowspaper for the Family, pure, attractive,
wide-awake, up with the times, and inspired
with essential Christianity—a journsl inte-
resting to every one in the housechold, young
orold, Itis

A MARVEL OF CHEAPNESS.

=" For less than one cent a day, it gives
every week reading matter enough to fill an
ordinary $1.25 book of over 300 psges; and in
a year 32 such velumes, 1. o, sixty-five dollars’
worth cf matter! To each is thus annually

PRESENTED

A COMPLETE LIBRARY.

The paper’s form, 24 pages, large 4to., pas.
ted and trimmed, commends it to all who are
tired of the old-fashioned “ blanket sheets.”

The well earned popularity of this paper is
now such that of its class it has the

Largest Circlation in the World,

and has readers by hundreds of thousands.
An Illustrated Number,

containing the cpening chapters of Mrs,
Stowe's admirable story, will be

SENT FREE

to every new and renewing Subseriber.
If you are not already s Subscriber, send
at once and secure it under the now offered

Liberal Terms,

The paper may be bad either with or without the
I!lnct‘l"‘g preml’:um offered : viz,, the

CHRISTIAN UNION,

One Year, only $3.00.

Or, with oremium pafr Freoch Oleographs,
“ Our ya,” (slze, 11 X 13X feches cach)
charming lo desigu and exy cution, monnts J.
sized varnished, ready for traming, el vered

e P P PR e L 7 vernes s R$I0
Or, with large premium French Ol Chromo,

“ The Lord ix Rizen,” a beautiful Cross and

Flower-plece, which sclls in art atores for

$5 00, (size, 115 x 16X Inches,) mounted,

aized, varnished, ready for framing, Dedivered 3.50

Seyorwey Corres sent free by mall oo recelpt of'(en
conts. ¥ Money must be sent by Postal Money Oy .
der, Cneck, Draft, or Heglstered Letter. OtAerwise it iy
at the sender's risk, Address

J. B. FORD & CO, Publishers,
J? Park Pince, Now York,

Good Agents Wanted.

The lmmense olronlatton of the CAristian Union has
Doon bullt up by active canvassers, No other publication
compires with 1t for 4lult‘k aud proftable returos. Tho
publiio vagernces for Mri, SLowe's now atory, the popu-
Tarity of the paper, the friendly nupport of thousands of
old subsoribors, the artistlo preminms for (mmediate
detivery, Hght outdt andcomplete *fnstructions” to bes
KINUOLA, ARAUrG repeated sugoess to agents, and ofler
potive, Intolligent persons unusunl chances to mako
money. I who waut n sato, Independent buninoss,
wiite st once for terme, or wond #! for chromo autit to
J. 1, FORD & CO., New York, Boston, Chicaga, Cineln.

aatl, or Ban Franciseo,
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‘BAIRD’S

JU0KS

FOR PRACTICAL MEN.

My e, revivad luul -nh\r ol Catalogun of 1 Tl
AL AN BTN TE e Dage. Avo Wil be

n-vm froe of postage, to any one \lho will (mvur e with

his address
LH':NRY ("\Itl'\' BAIRD,

STHIAL PUBLISHET
400 \\ \l \I CSTHRERT, Illllndrh-hll

l‘]ll‘ ( 11 \M P10 \' 811 \' I' RSTEE l.

SPRING MATURESS, now greatly tmproved, has

beon bofore the public for severs) years, and continnues
o ocoapy fts unrivallied position (o the trsde, as the
MEST DED aver prodoced 1t presonts the rt sad
alegant appearsnce of sliver, and s the softrat slost,
Ihrt‘r-l and ot durable pring Bed In rket
Wholly composed of tonacions tempered steel ag arings,
#0 united (hal tho pressure ix equaliy distridbuted. Ra

sily Iitted, tarned, or rolled up. Nofh sides alike. No
TrRme, Ho wooden slats, na tow stuMng, vo straps. May
be used ob floor withoat bedstead. No under Hed re

quired. Needs only half the thickn Cf halr thativess.
More iprmp for your money I this bed than (s any
other. Unequalled for hotels, Any sizes made to or
der, Seud for pictorial crreular, Retall price of double
bad, $13. Shilpped, by single bed or -|uln(rly. 10 all paris
of the workd. Liberal discount to ithe trade. Sold by
Jending dealers In all parts of the country. Refer 10
Phelps, Doremus & Corbett, J. T, Allen & Co,, Nuw
York, Gould & Co. Pailadelphla, Pa., Gllbert & Sons,
Norwicn, Conn, Bowditch & Co., New Haven, Conn,, sud
many others. CHAMPION SPRING MATTRESS CO.,

L near Brosdway. New York

Makers, 246 Canal 8t,

WEAVER'S
CONBINED v IRCULAR &
SCROLL SAWING, BOR.
ING PLANING ANDSUKR
FACE MOULDING Ma-

CHINES.

They can pe driven by hand,
whed other motive power N
not avallable, Mundreds are
belng operated so.  Munufac-
tured at the “GREENWICH
MACHINE WORKS," (m--vn
wich, Wasahlugton Co,,

BOOKWALTER ENGI \b..
The lowest-priced good Englne ever
copstructed; Boller and Engine made
of tie best Charcosl Iron, Compact,
shibstantial, vconomical, and m-ll)
msnaged; Boller, Gavernor, Pump,
wod all Trmings complete for run -
ning at Jow price of (boxlng ex-

cepted):
250 00

3 Horse Power . . .
43 e 28001 00
£ Dellvered on Cars at Shops,
" \J
JANES & FOON,

109 Lingnrry StTaxur, Nzpw Vose

The publishers of the BOIRNTIFIO AMERIOAN have

aoted sssolieitors of patonts In the United States and
forelgn countrion for morathnn » guarter of & cens
Lury More than wIFry THOUSAND lnventors have
avalled themaalves of thelr sarvices, All patents se
oured throngh this agenoy reccive s specisl notice in the
BOLESTINIO AMRnioay, which frequontly sttracts pur
ohinsers for the patens.

Iaventions examined, and advioe as Lo patentabliity freo

Patouts obtalned in the bost mannper, and with as It
e dolay ne possible,

Cavauts propared trom elther modol or drawings, and
fAlod fn the Patent OfMlce at short notige.

Spooial examinations as (o the patentabllity of Inven.
Hons made, at the Patent Offiee, on receipt of model or
drawiog sad deseriptiong cost for this search and re

port, 85,

Trade Marks, ~The necessary papars for securing
protection to muonwiscturers and merchants o this
ountry and abroad are prepared at this office

Deslgn Patenuts, for protecting artists and designers
of any oew ornamental work, are quickly and cheaply
oblalned through this office

Copyrights obtalned,

Forelgn Fatenis are soliaited in all countries where
patent lawas exist, Pamphlets, contalning the cost and
full particulars, malled on application.

Canada Patenta ~Canada s one of the beat countries
for patents, The cost depends upon the length of time
for which a patent is desired, Full particulars by maill
on application

We shall be happy to confer with Inventors, examine
their models and drawings, and advise with them as to
obtaining patents without consultation fee. Every
kKind of information pertalning to patents, at home or
abroad cheerfully given,

Sead for pamphlet, 110 pages, contatuing lsws lnll 1 4
directions for obtalning patents, Addross

MUNN & €0,
Pablishers SCIENTIFIO AMERICAN,
37 Park Roew, N. Y.

Braxon Orrios—Corner F and 7th Streots,

Waabington, D, C.

PATENT

OLD ROLLED

SHAFTING.

The faot what um snAfung has 7 per cent greator
strength, s finer Aotsh, and 18 truer L0 gege,Lthan any ou‘v
o use, renders 1t undoubtadly the mont economlcnl. o
Are aleo the sole manufacturers of thy OXLEBBATED COL~
LINg Par, Covrnivae, and furniah Fulleys, Hangers, ote,,
of the most approyed nylol. l'ﬂca lllll m-l)ed on appli-

2atlon to NES & LAUGHLIN

Try streot, 24 snd M Avenos, l'nubmh
190 8, Canal s Cmuxo

EW™Stocks of this Shafting tn store nd 70: sale by

FULLE DINA rnz élhonob:. H.lu .
ambers street, N. ¥,
PlHCK S WIALLXG. Ml wankeo, Wia.

2TEAM BOLLERS forsule cneap—i0, 4u, v
WP, 8,0, HILLY, 5 Courtlandt 8t,, New York.

2400 Yoarly to Agents. B4 new articlesand
tha beat Family Paperin America, with
two §5 Carowmos. Family Journal, 300 Briway, N. Y,
$18 thing new and rellable. Write at once.
COWGILL & CO,, Kalamazoo, )llehlglu

Last ghance
AN EASY FORTONE!

Fifth and Last Gift Concert

IN AID OF THE

Public Library of Kentucky.

JULY 31st, 1874,

LIST OF GIFTS,
One Grand Cash Gt 8250,000

EACH WEEK 1o active AGENTS. Some-

Oue Grand Cash Gift.. 100,000
Oae Graond Cash Gift. e 75,000
Oue Grand Cash Gift... e BOL000
One Grand Cash GHE. ..oovvviiiiini, 20,000
5 Cash Giftw, 820,000 onch,.. 100,000

10 Cnsh Gifts, 14.000 ench.... 140,000

15 Cash Gifts, 10,000 each.... 150,000
5,000 ench ... 100,000

25 Cash Glifts, 4,000 each ... 100,000
30 Cnsh Gilts, 3,000 ench.... 90,000
60 Cnsh Gifts, 2,000 ench .. 100,000
100 Cash Gilts, 1,000 each... 100,000
240 Cash Gitts, 500 cach... 120.000
3500 Cansh Gifts, 100 e¢ach... 30,000

19,000 Cash Gifts, 50 ench.... 950,000
GrandTotanl, 20,000 Gifts,nll cash, 2,500,000
PRICE OF TICKETS.

Whole Tiekots $50 00
HMalves . 25 00
Teuths, or cach Coupon . 5 00
11 Whole Tickets for .« .« 850000
22 1-2 Tlekets for . 1,000 00

For Tiekets or informstfon,
Address
THO, E, BRAMLETTE,
P Agont and Managor,
Publie Library Hullding, Loutsvilln Ky,

BANKRUPT SALE OF S8TEAM ENGINES,
:-g .oy s6ta. Flain Side anre‘.l'.nllno.

- " “
" Q" mder Cut otf Epgine.
" " Il
- - " "

“"
sy Ym Vertioal ¢

" " n "
" " " "

ltulz 4= 6!( Planaors,
= 51;mu- l.alhu.

-4 ¢
The nbou n all new. snd will ba sold cheap for oaah.
GO W, Asslines, New Saven, Oonn.

The Tou Gat‘e ! Frize victure scon u::"..u;

flod ! Address, with -um"lé"«‘!""‘ﬁa‘"“’ %?13: o, N

9 BAFETY HOISTING
O hinery.
0. 348 BROADWAY NEW Yoik. 0"

HINGLE AND BARREL MACHINERY —
Improyed Law's Patent ikisgle and Heading Ma-
p i sl e e, e e Y
AD ave Jo ", Blave e .
Tumnn..o Address ﬂ(xv?nuw Lockport, K. Y.

)OBTABl‘l BTEAM ENOINEH,LOMBIN-
18g the maximum of mmrloncl dambility and scon
omy, with the minimum of weighl and price. ‘nx? are
wid my and favorably known, more than 1, befn
usy, All warranted satisfactory or no salo, Jesarip
olirculars sent on a(:‘munnn Address
“l" . O, lIUAllLKV €0, uvnnu.ln-

RON BRIDGES—Cranxe, Reeves & Co,,
PHENIXVILLE BRIDGE WORKS, Offies, 410 Wal-
nal Streot, Phlladelphis, s,

Spec talties—Acourate Workmanship—Ihontz columne
~Use of double refined fron, No welds, All work
done on the premises, from ore to fnished bridges,
Ilustrato tl Album m-llml oo re rcvlp( of 18 ¢ euts,

i Machmen:x P

Wood and lren Working of eve
Habber Belting, Kmery \ oels, lh bitt Metal, &c.

Sturtevant Blowers.

Of every eiso ana description constantly on sand.

Cold Rolled Shafting.

Best and most parfect Bhafting ever made, constantl)
on hand In iarge quantities, furnished 1o sny lepgths up
to L. Also, Pal. Complin ’ and Belfofling sd)uublr
llA.n ™, pvlln)- ele. ORGE FLACK & vy

Chiamben Bereet. & 10 Teeade Street, hnv \ovt

Niagara Steam Pump.
CHAS, B. HARDICK,

S Adsma ot Brooklyn. N. ¥,
I AND SAW MILL—SELF-FEEDING.—

1 man do work of 8 men guarsnteed. Sit 3-tach
tmber with ease. Send for Clrcular
L. B, COXE & CO,,

THE JOHN HARDICK

Niagara Steam Pump.

HUBBARD & ALLER, Brooklys, N.Y.

197 Water St 5. ¥

chmo ?;u;g:- 24 f.;mg
DROP PRESSES. S Ainiss FEESS CO.

OOD-WORKING MACHINERY GEN.
erally. Speoialties, Woodworth Flanarsand Rioo
ardson's Patent Improved Tenon Muohlnu.
Central, nornor nion st.. Worg
WITHERBY RUGO t \tlLlLARDBOl!.

OR SALE—Four Engine Lathes, 86 inches
swin grlﬂ'd in face pisteo—one, 114 rrel betwoen
centers, wit ross feed und‘fc-mx g for screw cutting,
made by Wood, LIght & Co., Worceater, Mass —three, 19
(rnl beurecn centers, made by Hewes & Phlllips, New.
N. J. Counter shafts sid stendy rests complote
wuﬂ ull the lathes, Used about rlum months turnin
steel tubes of Ilinols and St. Louls Bridge, and in firs
class condition, Welght about 7,000 1bw. each.

Also, the superior 'l‘en(lnl Machine of the Iinols
and St. Louls Bridge Co.; & very accurate and reliable
mu lnc. -dAlﬁled to all (onm af tests, and of lﬂ) tuns

wold for want of further use. Apply to
.; H; s A. NICHOLS, Keystone Bridge Company, P{u
urg

For ocutting ousiness

S'l']ﬂ\r(‘n ])I]‘ b Ilenclln.lllnlnl Alse
4 complote ou’rrn- for Clothing

Stenclls and Key Check-. with which young men are
making from $5 to §20 a day. 8ond for eatalogue and
samples to S.M. smnwmn THanover St.Boston Mass,

WHALEN TURBIN
Pamphlet sent free. Szra

No risks 10 purchaser.
HALEY, Ballston Spa, N. Y.

LASS OULDb for Fruit Jars, Lam

Bottles, l-ksundl.ﬂc..undebvﬂ Bm)()
oars Com. CxxTen S18., N.Y. For nny

lh ug new in [l-u you vm require a mould (0 dle).
;‘1" PARTIOULAR ATTENTION pald to MOULDS for
INVENTORS, Send model or drawing; Inclose stamp,

BLAKE'S PATENT
Stone and Ore Breaker

Crushes all hard and prittie substances to
requi Aleo, sny kind of
STONE for ROADS and for Caxcnxrs, &c.
Address BLAKE CRUSHER CO.,
New Haven. Conn.

NEYT JULY, A WELL ENOWN FIRM

{ Engincers nd )ucmneq uts, with large
conneetions at home and adroad, will open & ground.
foor Warchouse. having windows frontinz Queen Vie-
toris Street and Cunon Street, City, London, England,
The firm lcr m to accept the agency for special
machinery, tools, cte,, and to exhibit a cholce selection
of these lnd of working models, Advertizers' travelors
canvoss Great Britaln snd the whole of Europe, For
torms, apply to W, P.,Box 7l New York City,

PAOE'S Water Flame Coal Lime Kiln,with

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

-
) ND IRON WORKING,
Specisities from new and lmproved patterns,
Planiog and Matehing Machines, Rotary Bed. Panol
Buzz and Daniels Plavers. Saw Benohes, Band Sawn,
BUSS & BRADLEY, 59 Sudbury St., Boston, Mais,

GREAT BARGAIN.

riy of the Ynle Iron Works, consisting of

or:l;h!eng;: :e shop , Basement, two floors aod

attic, with new englne R Tholler, Shafting, Tools, oto.

All-{5 raxnla '"M“' 8:2‘%'2?;..&‘:‘,‘5‘:5":::‘&":. X150
N 80

M"Too}:o Cupo’ flasks, soales, and every

Machincs.

Of all styles and slzes, from 600 to 10,000 1bs. Toiversal,
"latn, Index. Gear and Cam Cuttl; M Grinders,
Mllh made to order, Index Plstes drilled. BRAINARD

MILLING MACHINE CO.,131 MlIk St., Boston. Works
at Hyde Park, Mass,

870) EACH WEEK. Agents wanted ; particulsr
J. WORTH & CO. St. Louls, Mo

IRON
BEAMS & G/RD[RS

IIHIIIFT_J WROUGHT

to our tmproved Wrought-lrea Beams and Ginders (pat
ented), in which the compound welds dotwoen the &
snd which uve %0 objectionadle In the
om mode of manutacturing, are enllnly avolded, wo arc
ared to furnish lll sizes at torms as fav nbloucnn
lulnu-loluwhen. Fordcnﬂpﬂvollth ldd 0
(.‘nmolle. Kloman & Co, Unfon Iron Mllll‘ nruh

!
x 2 ltl,?fxfi

llmnll ‘looln of all kKings: lllo GEAR WHEELS, parts

g:n i i '.l?dﬂl:“egl.ld. ?:'u:"cnng'u 1c““"; g
" LAthes n s - 8 Q. Catalo L]

GOODNOW & WIGHTMAN, 2 Cornhill, Boston, Mass,

OYD & CHASE, N.Y. City, the largest fac-

in the world forpre ring Arkansas & Washita
sw:’; for )leolunloul %u.%%.e-‘ Send for Clroular,

‘) AGENTS WANTED. Samples sent free P
. mwall, Twonew -mcle:. saleable as four,

Address N, llr WHITE, Newark, N

P. BLAISDELL & CO,,

Worcester, Muss.,

Manafscturers of the Hialsdel) Patent Upright Drrille
au«l ulaer nn' clame Maohinista® Tools,

EW & IM PROVED rATY EHP"H 5, —MA-
N 1LA-all at L ool
(l?(l:‘l‘!llng"ﬂ?!'lr\'ﬂl ¥ !'s.'ﬁ.' A'v».";r’:.n. N -l

Andrew's Patents.

olne rietion Grooved, or Gear Heolm~
: ;’-c:“l-::l"lf;'eﬁ:v'-‘{"raw:‘pro:::‘l A::l‘oll. "
? e l‘:ﬁ-«.}. I{L nnd Mngle, 1.9

Ly flae

" 00 te 100,
S 'I n"'"f‘ :::.f-enl. ?Jrll:.wml w’l?‘:

ﬁ.ll f'{ brfn Io, Durable, and Economical.

TWE'Y. Awprxws & BRO.
€14 Water Btrost, Hew Yorx.

Al‘“F PRATT & WHITNEY CO., Hartford,
1

Cons., sare propared !« l rnl ;,(»- r lactory
rwl.url'm..‘.t helr » rurk PFlace, New
YOre, i W, 3 M., Clac 1 298 8o, Cana)
8L, Chicago, 1), Tron Wi um. )lm hinery for machines
nnv‘ rsliway ob upc sewing machine and gup factories,
and for special purposes, {ncluding drop snd trip ham.-

mers, Disckamith shears and lron sbop crapes of thor.
ough postraction, with fall Cquiptent of the best
modern att wents., Esguiries for description asd

prices are solicited

.-,V zrﬂ
t#~ JUST PUBLISHED.

thlrll'. Mechanic’'s Geoametry. be rv ihe use
of Workmen 'n Wood, Moae, and Metals  1llastrated
by Afty larze plates, ineln .nr‘nunlrl; anatory card
board models that can be readily put togeiher, showing
the principles of construction o s new and uovel man.
ner. By Hobert liddell, author of * Hind Kalliog Sim-
pllied,” “The ¢ nter and Jolner,™ ete 1 volame
quarto,cloth, Friee B8

E¥™ For sale by Sooksellers geaerally, or sent spon
receipt of Lthe price

CLAXTON, REMSEN & HAJFELFINGER
Pustisexss, Putaoxiruis, Pa
Be  AG-ANL -

MACHINERY T B A

asay L. New Yark.
SCHENCK'S PATENT.

WOOD“ ORTH PLAN ER\

And Ke-a.'lnllu:xm Wood aad iroa Worklng v..
isery, Engines, Bollers, etc. JOHN B, SCHENCH
JMI )hu.uw-n N.Y.and 115 Liberty St., New unk

LL KINDS or IRON sxp STEEL DROP
FORGINGS made to order, NEW ENGLAND
OR AND MOWER CO,. Danhury, Conn

8%

A Net of 12 Steel Lathe l)o«s.

Imn (mm K lo 2 lnth

1 Bol oflsueel Chmpu

l-.xplndln( x-mlreh
in

Bend to C W. LE COUNT, South Norwalk, Conn.

for
THE “PHILADELPHIA™

HYDRAULIC JACK.

ISTON guided from both ends; all working

parts guardad from duost ; single or donblelpmm.
c)’Nnd.en shatyr, mclwr aros, platons, ete., cutirely steel

st Phlladelphis, § pyyy e s, JUSTICE.
HUSSEY'S nATIOHA.L

Z'

New and Original Destgna. ‘fotmc
Ecale Drawingy, snd Detalls for sl

= Styles of low-priced Honses, with
Specifications aud Cost. Just Ped

. Boyal quarto. Post-patd, 38,
WOODW. ABD'S 1000 Worxing DEawivos
NATIOSAL Fiane, Detalls,

ARCHITECT | ,Ji=n Beiatiss

MOXNC AlR-B%I lﬁ)zl?..“‘l‘ z Six Dolhru. post

mo«‘u'ro'c S NATIONAL le Dolhn- post
ARPENTER & JO!QKB. } paid.

ORANGE JUDD CO.. ‘343 Bmdvn!o N.Y

fOR STEEP
| AND:FLAT

ROOFS.

ESTB'D 1856.
SAMPLES & CIRCUU\PS

100 Sq.F¢

READY
ROOFING

READY roorinG co.of NY

4 CORTLAVDT ST

IASON'S PAT'T FRI(,'I‘ION CLUTCER

are mnuhctund by Vol & Co.
: ce it L. Agente, U ¥ B BROOK: K, ® Ci cuz street.
New \'ort: AP(.IN. RICE & co.. Akron, Ont

ele !or do ng & large tron foundry b
“ﬁnﬂfﬁﬂ-m tuated on the corners of Chapei
SE., the business Sluel of the eity. The hnudlnr will
be sold umnu or together, with or without the m
chinery. Also, large sssortment of engines and loolo
tor dellvery. All things coastdered, this Is »
chance of & lifetime for a moat profitable investment.
New Haven, Conn. H. B. BIGELOW, Asignee.

R. BALL & CO,

WO00D WORKING MACHINERY,

For Planin an.( ar Shops, Sash, Biind and Door Ma
Kers, &¢., &0, Hend for Dlustrated Catalogus snd price
1at, lfuolorr nt Worcester, Mans, &Icuroom. at
Uhambers & 100 Tende ts., Now York

ANUFACTURERS and Capitalists will

find It to tholrinterest to luvestignto a new Invon.

tHon of Puruunum and Increasing value, an nrunlo

peoded (o every family. ddress M. G, care J. I,
GATES Ru (,Ionlluu. 0,

Buy the ** Greenfeld” Planes,
the < Diamond™ lmnu tha “ Ham.
mered” Flow Bits, the Patent

» lbuean" l)x Bhou. 'I'he beat

llgu d"f“ REENFIELD TOOL

enfield, Muss,

DVERTISERS ! Send twenty-five cents to GEO,
A'Row ELL & CO., 41 Park R?-. New York, tgr mfr
Famphiet of one Audrodpa n.conmuln’ 1ata of W
n'-poper-.nnd ”IIMI owing cost o

~MAGNETS—Permanent Steel lagnm

of sny lonn or alze, made to order by ¥, C, BEACH
& CO,, M3 Nroadway, New York. MAkers of the cel.
ebrated Tom Thumb and Miniature Telegraph lustrn

RIGBY'S
RespLexDENT UAs- BURNER
Patented June 17, 1875,

{ves Increased lght with llommeem
xu. as proved by sctusl test, Sample
rd for e, Agents Wanted, Addiess
RESPLENDEN1 BURNER CO.

176 West Fourth Street, Clucl

ments.
PATENT

Planing and Matching

and Molding Mach e0d M‘ m
AW Arborss and Other wadh workies .
8 A. WouDs NA(‘HI\} €O, .\llfl berty v

Bend tor Clronlars, ete. 10 3udbmy (1 llouon

E. M, MAYO'S PAT. BOLT CUTTER,

(rsuml for Hlustrated umul-r. unoluunt Ohlo,

ICHARDSON, MERIAM & 00,

Manufagturers ol the Iateat tm rovod
ola' and Wo&‘ivonh Flanin ¢ A

)hen!u ohing, au!
and moldin Tnnonlnl Mortisin .rtn 3. Ing, V
toal and Clfoular Hedaving Macninee Yow MILS: San

rbors, Soroll Baws, , Cut-off, and Ripsa .
olilnos apoko ang o d {ng l.-l.huu.-nd n'rmuo
other kinds of Wood-working Maohinory, Catalo
and prigs Hats wnl on application, Maniifactory
coater, Maas, Warohouso 107 Llhcrlv ", Nn' York, h

ALUABLE PROPERTY AND WATER
Power for Manufacturing Purposes for Sale. The
Botytdnre Manutacturiog Co. will ofler at public sale,
on Friday, June 12, next, thelr pm‘»m st Belvidere,
Warren Co, , New Jersey. The dulldlugs are almost new
and tn‘god repalr, Water power -t-uudlnl and relia.

ble, vantages for manufactu t,
For partlc 1"-. "’ﬂ'f" llllze 'l“‘llb "N‘A'“

FAOTURING CO elvidere

1874. and 1875
Catalo gues FPree.

Machtniata’, Niackuniths,® Model Makers', Pattern Ma-
Kora', Organ T \ders’, Plano Mukers', snd Tools aud
Bupp‘lol or lllo uuu of Ms% anies

JOWILRTNSON & C0L floaton. Mase

s5 & D) her sy athome, Terms Froe, Address
Gx0. STINsON & Co., Portland, Malne,

POWER

r«rior to any modifi-
t‘lt of the ui& ham.

>z mer, Simple, Efficient
§§ and Choup.p \

& Send for Circu-
lm and prlco.

- '\\ i I Bhase&cn.,

.ﬂ &9 7 Liberty St
- New Yark

& v

!




# crentifie

American,

[June 6, 1874
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Bock Page « « = =« « « « 81,00 n line.
Toslde Pago = « = « « « « 75 conis n line,
Evagravings may Aead adeertisementa at (he same rate per

e, DY maasurvnent, as the letter pross, Ad) ente
wiaat Do rece ved at p moﬂgu eariy os Friday
morning (o appear in naxt isve,

VISES.

Wo bave ffty Parallel Deneh Vises, made by Bricks.
burg M'I'g Co., whioh we will sell for “{w The Jaws
are 4 tochies wide, taoed with steel Welgh! of ‘I-c,
8 pounds. Retall price, $14 each, They arc first cines
viNes tH every respoot. e will send one G wAmple on

i S FAL 0.
THOMPLAT LY dollkre, )"'}allfeic‘:mlu St., Now York.

TERRE HAUTE, INDI ANA,

As A m ring point, cspoclally
f‘oﬂr'q“n and steel, with a map showing Ite conl Nelds and
ratl roads, nublished by the agsoclation for promoting
mannfacthres, will be sent frod to manufacturers, capl-
1sitsts, skilled mechanics,and those contemplating el
gration, or the establishment of new fndustries, or the
Temoyal of those alresdy established to n more fayora-
hie locstion. Any further information desired will be

T fatte (blgh lnndg is & pleasant and hoealthy
nince 1o 1ive in; its edueational advantages, both pub-
1o and private, are of the very best character, and It 1s
the ml’ of the 8'ate Normal School. Nearly all rell
gfous denominations have churches which are well #up-
ported. The ety {s lighted with gas, and has a bountiful
sunp'y of pure water, both from water-works and never
siling "rll. 1t hax nine raflroads and river vavigation.
Indebtedness small. It (s underiald with a six foot veln
of coal, and surrounded with inexhaustible coal mines
of rich and yarfed character, prominent among which 1s
1he block, or splint coal, with which the best quality of
iron & made without coke or charcoal; and the fron g0
made. 18 peonliarly adapted for the manufacture of steel
by the Brssemer process.

Terre Haute (s the commercial center of the Wabash
valley, 8 reglon nov here cx elled and scarcely e usled
in the richoess apd fertiiity of its soil. the valnpable
quslities of its timber, and the varfety and extent of its
agricultural productions. Population, twenty-five thou-

sand,
Address \
J. 0. JONES, SurT.
Association for Promotion of Manyyactures,

Tenng HAUTE, INDIANA.

PRATT’S
ASTRAL

t and beat Ofl ever made—burns In any lamp—for
E:ll::nry‘r ore., HAS. PRATT & CO.
Established 1770, 103 Fulton street, N, Y.

KEYSTONE PATENT FORGES

(FAN BLAST,)

Large or Small, Portable or Sta-

tionary, for Hand or Power. Best
and Cheapest for every class of
work. KeyStone Portable Forge
Co., Philadelphia,

H. 5. MANNING & CO., Ag'ts., 111 Liberty 8t., N,

CASE HARDENING, Inmportart
CASE HARDENING, Tmportant
CASE TARDENING, Tmortant

PATENT HYDRO CARBONATED BONE BLACE—
Containtog fully three thnes the carburizing power of
ordinsry Bane Black and at about the same cost, and
g'onm B ‘ed superior to any? hing for that purpose known

¥ the Dost ahops 1o the country. Economicsl, always
ready, u iform, and clean fn 1t action, Circulars, sam-
ples in boxes, and references. sent free of expense, o
try experiment. F. HOUGHTON & CO.

215 Seuth Front St., Philaaelphin, Pa.

$ZO to sell the IMPROVED “HOME

SHUTTLE” SEWING MACHINE,
the only practical, low-priced *Lock Stitch” Sewing
Machine ever invented. Address Jouxsoy, CLARK
& Co., Boston, Mass.; New York City; Pitsburgh,
Fa.; Clilcago, 11l.; Louisville, Ky., or St. Louls, Mo.

SAWS.

ENERSON 8 PATENT I1N:
SERTED TOOTHED OLIP
PER, oxproesly for heavy
feed, will saw 50,000 foet of
lumber in 10 hours.

The Patont Flange Tooth Is
the choapest lunnrgml Toolh.
ed Baw over made, Has been
i wse more thon four yoars,
niml glves perfeot satisfao-
tion,

N, B.<The Patent Adjusta.
ble Swage given with each
INsErTED TOOTHRD SAW.

Also, our Pateat Ready
Gummed and Solld Saws of
all Kinds.

Y §#" For Clrculars and Price List, address

THE PATENT PLAN
nll others, 500 toeth giy

cut 500,000 feot of lumber without sharpening. The

teoth are now mado by
l;orlm'l. This Saw will
or than ooy other saw |

All Goods Warranted of Supertor Quality.

———

SAWS,
EMERSON'S PATENT AD
JUSTABLE AW SWAG R,

lengthens the tooth snd
spreads (L at the samoe time,

Bont prepald Lo any part of
the Uplted Statea or Canada,
on rl‘(‘lrl(;)t of Prioy, $5.00, or
sent C, O, D,

EXTRA THIN CIRCULAR
SAWS. For Olronlar Baw

ER 84 WS are suporsedin Mills,

en with ¢nch saw that wi With Cast Stecl or Gun Me.
tal Collars, for r«uwln{. Vo

neer saws, Shinglow, Clap.

boards, Looking Glass, and

Ploture Frame Ducks, and all

kinds of thin lumber,

| N 8 —

A DOW Process, every one
cut more ard better lum-
n the world,

—— v+ e——

EMERSON, FORD & Q0. Beaver Fally, Pn,

SUPER-HEATERS
Save fuel, and supply DRY steam, ’
orsot in separate farnsces. H, W.BULKLEY Engineer,

Attachind to hotlers

98 Liberty 8t,, New York,

Pyrometers.

For tesating Ovens, Boll.
er flues, Blast furnnces

Saper-heated Steam, Olls Stille, &c.
Address HENRY W. BULKLEY,

08 Liberty SBt., New York

Portland Cement.

A Practical Treatiee on Cement furnfshed ¥rxy.
8, L. Merchant & Co, 706 South 8t., New York,

kighest percentnge ever

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Bimpy'~=t, Btrongest, Chenpest, Best.

In the test at Holyoke,in
1672 {

the Houston gave the

wn In a reliable test and

o
the highest nvernge ro«
sults ever obtnined. In
practical use (tis everywhere
demonstrating its superior
ity over all others. Emer
son's full report furnished op

| application,

iar.
MERRILL &

Send for Olron.

HOUSTON
IRON WORKES,
Beloit, Wisconsin

Ploks, Water Wheols,

NOYE’S

MillFurnishing

are the largest In the Unitod States,
Millstones, Portable Mills, Smut Machines, Packers, Mill

Pulleys and Gearl
adapted to flour mills, Send for catalogue.
J, T. NOYE & SON, Bufialo N.Y.

Works

They make Burr
ng, speclally

Grants Lighuing Soew Plte,

The only sorew {ylnla in the world that makes perfect
threads—equal to Iathe work—at a single cut, 11l do
ot least five timed as much as nn‘y other. Alson Iarge
varioty of Bolt Threading Machines of novel and fm-
proved construction, Fine friction clutehes.

WILEY & RUSSELL, Greenfield, Mass,

C. HENRY HALL & CO.,20 Cortlandt Stﬂ N, Y. Clty

THE PULSOMETER.

The simplest, most durable and eflective
BTEAM PUMP now Inuse. Will pump gritty
or muddy water without wear or infury Lo
1ts parts, It cannot got out of order.

Branch Dopots:

11 Pemberton Square, Boston, Mass.
1327 Market St., Philadelphia, Pa,

50 Wells Btreet, Chlcs!zo. ¥

South Western Exposition, New Orloans,
811 & 818 North Second 8t., St, Louls, Mo,

G@. ROGERS & CO., Madison, Ind., are

Jo the original introducers of TANN#’PE OF
b?DA for cleaning bollers. Thelr prepsration of this
Salt was patented May 21st, 1871, It succesa has led to
many fraudulent {mitations agaipst which the pablic Is
warn v, Their T. 8. is the solid Salt i —no dilution,
OXLY 1 TO 2 OUXOES DAILY BEQUIEED. Price ¥5c,alb,
Send tor book. References: Remlington & Sons, Hlon
N.Y. : Root Steam Epglne Co., N. Y.; Owens, Lane
Dyer & Co.,Hamliton,0.; Onelda Community,0Oneld.,N.¥

e ———— —
S Wt uoigon ote. W IR ARWANS: S Gt BEa kY
L N PROVED e
DOUBLE ACTING
BUUKE1-PLUNGHR

SteamPumps

VALLEY MACHINE COMPANY,
Easthampton, Mass,

R. A Vervalen's Brick Machines,

Made at Haverstraw, Rookiand Co,. N,
tentha of all the brick ueed l“bc(ﬁ'lyn]:. i}:.-'nd‘:;n ?c:lilnro.

BRADLEY'S
CUSHIONED

e HAMMER

T

| / ‘ y Send for Price List,

sl B. A, Woons M

: 01 Liberty st “r'f":'m"
or o NEW H

mSudbm’:y St.,Bono?.k'

Woodworkin
nev, fron 'V'nknlu.tt‘,.. o

(7 Engines and Boflrs,' € ¢

Btlllonl and Portable. to 00 H. P.
Aleo, Clrculsr Saw M‘llc and Power ﬁé?nerz:r:? Shacky
-~ ERIE CITY TRON WORKS, Erfe, Pa.

45

ers,

PECIAL PRIC
ON BoIiLERS
™
Eogioe Baild

s
T

SN, COR. LEOPARD & OTTER ST PR\

of boilers,

FOR

SALE.

The Harrison Boiler W orks

Situated on the lne of the Penna. B.R. on the Schuylkill River, adjoining the U. S. Arsenal, Pbiladelphia. com-
prising all the Real Estate (about 10) acres), with Bulldlnss.
muchinery, tools, patterns, drawlogs, and all the necessaries for carryin
tacture of this well known and successful 8taam Generator.
respect, and has facilitios for turning out 300 Horse Power of Bollers per week.
Thousan d Horse Power, with a present steady demand. The shops haye both rail and water facilities for ship-
piug, and are {n every way well appotnted for machine and foun
For further information, address

Execurors OF THE ESTATE orF Jos. HaArRisoN, JR., DECEASED,

Factory, Dwellings, Warehouses, etc., thereon,
on, and the Patent right for, the mann-
This eéstablishment is In first class order in every
There 18 now in use over FIfty

¥ work in copjunction with the manufacture

Xo. 10 North Merrick St., Penn Square, Philadelpbia, Pa.

ment 10 all
MENTS T

SHEATHING FELTS, BOARDS, &c
arts of the world

. I Send for descriotive Pamphlets, Price Lists, ete,, etc.
GENERAL MERCHANTS AND DEALERS

Patentee and Sole Manufacturer,
ksraBLisaEp 1858,

ASBESTOS PAINTS, ASBESTOS ROOF COATING, ASBESTOS CEMENT, ASBESTOS BOILER FELTING,
These materials are prepared resay for use, and are put up for ship-

LIBERAL INDUCA-

tH. W, JOHNS, 87 Maiden Lane, N. Y.

A LARGE AMSORTMENT OF

y Glasses.

Catalogue sent on receipt of Ten Centa,

W. Y. M'ALLISTER,
Chestaut 5L, below Eighth, Philadelphia, Pa.

ANTED—A live and experienced man to

travel and take ordera for Wood and fron Work-
fag Machinery. Apply to MACHINE CO,, Bowman-
vilie, Oat., Catada,

EECH'S SPIBRAL SPRING SCROLL
SAW—Best and Cacapest In the market. Plrst
remiunn awarded st the American Institute Falr. Send
for Clircular to 8. D. HOWE, 9 Fulton St., New York
TOR STEEL STAMPS, Burning Brands,

" Pattern Letters, adarest ' New Yorx SrExcrL
Wonks,” 7 Nessau St., N. Y. £~ P. O, Box 6185,

Diamonds+> Carbonj

Shaped or Crude, furnished for Boring Rocks, Dressin
MUl Burrs, Emery Woeels, Grindstones, Hardened Steel,
Caliender Bollers, and for Sswing, Turning, or Working
Btone snd other hard sobstances; also Glazlers' Dis.
monds. J,. Dickinson, 64 Nassau 8t., New York.

Worlking Models

And Experimental Msachinery, Metsl, or Wood, made 1o
order by J.P.WﬁiKER.ﬁCcn(cr st N. Y,

OIS

Machinery,

=
i ﬁCra.ne Bros, Mfg, Co,,
CHICAGO.

Address JOHN A
C':)r,. N.J. .
ope for conveylng power lon
Cireular. S Wistances

N ROEBLING'S 8OXS, M''rs, Tr
or 117 Liberty 85., New York. W nocls sed
. Bend (o

DRAWING INST'S,

in four parts, viz. 1st, MATHENATIOAL,
lxmcxuvx. 8. \hou:“l.‘A,I:llv. .-:";»2’3::2{
AXD BCHOOL APPARATUS, Alled 10 any address 1. ¢
cts. each. JAMES W, qu#k e
@1 Broadwsy, Chestaul Bireet,
New York. Pulladelphia,

BOILERS AND PIPES

With “ASBESTOS FELTING:" saves twenty-five per cent. In fuel. Bend for circulars,

ASBESTOS FELTING COMPANY,

Nos. 516, 318, 520, and 322 Front Street, New York. §@F™Asbestos in all guantities and qualities for sale.

COVERED

~ > Frxe.

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

Diaxoxp SorLip ExMzay Waxsrs,
g2 Nlustrated Catalogue of Em
A § ery-Wheels, Machinery, and Tobls

IDDER'S PASTILES—A Bure Relief for
Asthms. STOWELL & CO,

Charlestown. Masa,

Sy o

rican ™ of March 7,
matism and sciatica.
one. Send for circular.

over

TURBINE

pose. Large new pamphlet
the l
contalning
S0 fOne {llustrations,
, went freo to parties Inter-
& estod fn wator powaer,

finest ever publ
100 pages and

JAMES LEFFEL & CO,,

Springficld, Ohlo, & 108 Lib-
erty 8t,, Now York city,

‘(:;‘R‘ETE?EST INY vTa'ljr"fI‘o'N of the AGE,
ELECTRIC & VAPOR CHAIR,|A

See rograving sad description In the * Sclentific

Ame

The greatest known cure for rheu
No physician shouald be without

C.R. TOWNSEND, SoLw AoxxT,
212 Cumberiand 8¢, Brooklyn, N. Y.

")
S Patest Noal

ron

Machinists’
TOOLS,

OF ALL KINDS,
ADDRESS |

N.Y.Steam Engine Co,

98 Chiambers St,
New Youx

shoed,

THNREE PLY ROOFING,
o Uso Ton Yenrs,
A good article, well recommended. and sultable for

pither steop or flat roofs. Soend for Clrenlar and Sam.
ples, MICA ROOFING CO,,73 Malden Lane, Now York,

IHE HEALD & SISCO

¥ &3
& \ .
N P » v
/ LY B Water Wheels, Patent Centrifugal Pumps,
\ & 7S VERTICAL & HORIZONTAL,
& 13 More than four times as | Frst Promiums at Now Orleans, Clnelnnati, and Now
Pl % many of James Leftel's Im- York., " Medal or Special Award," Amerioan
) [ {8 I,mw‘.” Duuble Turbine Wa. Tostitote, 1872,
S o\ ¢ er Wheels in operation than Porfoot satisfaction gunrantoed. The cheapost, most
5/ any other kind, 24 slzes dnn-hlu.aaupulnr wnd suecesaful Pump known, for Paper
3 made, ranging from 5% to | Makers, Tanvors, Contractors, Drick Makers, Distillers,
¥ Inches dismeter; under | ate, Pumps with engine on 'frame. complote, at low
beads from 1 to 240 feot, | fgures,for Wrecking, Drodging, Irrigating, oto, Hlustra
Successful for every purs | tod pamphlot,treo, M0 rofaronces to partios sotually using

yOssiblo tesLimony,

+ | the Pamp, A '”i" 01 tho strongest
HEAL dnldwinsville, N.Y.

Address D, SI18C0 & CO,,

NcHaffie Direct Steel Castings Co.

STEEL CASTINGS,
Bolld and Homogeueous arnotoed to siand s Tonalle
Straln of 25 Yons per Bquare Inoh. An Inyaluable Sub.
stitute for Expennlyve WROUGUHT IRON FORGINGS
ar for Iron Castings, where great strongih Is requirea,
OFFICE~CoR, EVELINA AND LEvaxT Stueets, PHIL.
ADELFHIA. 39~ Send tor Clroulsr, Price Lt &c.

WIRE ROPE.

John W. Mason & Co., & Brondway, New York,

[N ORI STEAM, 8GR G|

|

-
) -
—

OHASA Dy o el el g P RS S
((A)[}(QGE'W.SLc[Yf‘%'{’-‘-;No.QB C,M[Myw

ENGINK LATHES, DRILLS. &c, fend tor |'nm~'\.m.
NEW HAVEN nlANUl‘g("l‘lYMINu 0.,
ow Huaven, Conn,

PORTLAND CEMENT,

From the best London Manufacturers,
JAMES BRAND, st., N. Y.
A Practical Treatiseon Coment furnfahed for 45 canfs,

THE TANITE

EmeryWheels

STROUDSHiA b,

American Saw Co.

Removes {ts Business Office, May 181, 1574, to

TRENTON "N. d.
aEORGE BARNES & CO.,

Manufacturers, Syracuse, N. Y,
'l‘.‘\.\' NATE OF SODA és not Patented, and

cannot be Patented. Thomas’s Fiuld Tannate of
Suda 1r a persect Success {or removing scale from Steam
Bollers, WITHOUT INJURING Boinem. It has removed
Bushels or Scale from Single Boliers, tnereby savip
I'uns of Cosl, It saves 20 times 1ts cost In Fuoel, an
saves 20 times Ite cost 1o repairs of Bollers. Sold in
Bbls, 500 1h., X Bbis, 260 1b., 3 Bbls. 125 1b,, at the low
price of 10 cunta per pound--ivas than one toird price of
VLher preparations, sna -urwlor to all others, Address
orders to N, SPENCER THOMAS, Elmira, N, Y.

2<UI—Z—W|—W FOOJAW

TRA HEAVY AND IMPROVED
LUCIUS W. POND, MANUFACTURER

w S Liborey, Birest, Row York
ows r o () .
ikl AT EDING Arent.

SEND FOR
Clroulars descriptive
of the
GOODENOUGH
Improved Horseshoe

All fitted for use, XNo fires
required. Every Breeder, ove
y ¥armer, every Horse Owne
own Farrier.

Box 3044, P. O,
New York,
OFFICES:

34 & 36 Eliza-

beth Street,

T DAMPER

0 LEVER
REGULATORS B B 8 T 0.((-!( COCKS.,
MURRILL & KEIZER, 44 Holllday St., Balt

rHE cientific American” is printed with
OHAS, EXKU JOHNSON & CO.'S INK, Tenth and

Lombard Bta,, Philadelphln, and 5 Gold 5t,, New York.

|



