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THE HOTCHEKISS CANNON REVOLVER.
It may be presumed that our readers are familiar with the
pature and use of the mitrailleuse asan offensive arm. Va-

THE HOTCHKISS MITRAILLEUSE.

rious forms of the weapon have already been represented in
these columns, and the respective merits of the Gatling, the
Taylor, the Sigl, and other kindred guns have been fually
described. While all of these deadly arms will doubtless
bear their full share in the determination of future wars,
few, we believe, will prove more formidable than the weapon
illustrated in the engraviogs hereto annexed. It is not a
battery of musket barrels, but, as its nnme indicates, & bun-
dle of rifled cannons which throw explosive shells, or other
projectiles, weighing 28'56 ounces, and this at tho rate, as
experiment has shown, of sixty shots in forty.cight se-
conds. No demonstration is needed to point out the fearful
execution of which such an srm is eapable.

The cannon, in exterior form, resembles the Gatling gun,
but its mechanism,as will be seen as we progress, is essen.
tially different. The working portions may be divided into
two distinct parts: First, the barrels with their shaft and
frame ; and, second, the breech with the firing and charg:
ing apparatus. Fig. 1 affords a general perspective view of
the gun, from which it will be seen that the barrels are six
in number. These are made of cast steel, and are mounted
between two disks which are rigidly secured to n central
shaft (A in the sectional view, Fig. 2), which goes through
the front of the breech, To the latter is attached the
frame, which extends alongside the barrels and supports the
shaft, A, at its outer end. It is clear that if the contral shaft

J

be suitably rotated, it will carry the barrels around with it.

$2 per Annum,
IN ADVANCE.

Attached to the interior part of the frame is a turning table
which connects the cannon to a saddle with trunnions fixed
on the carriage, so that, without displacing the latter, s cer-
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unt of lateral motion, as woll as of elevation, may
on to the gun. The breech is composed of & block,
‘containin &‘.‘ﬁm and closed at the rear end by
ﬁvﬁ.ﬂn in ﬂ‘. 2, which is fixed by two sot screws, so
that It mny be oasily removed and roady access thun afford-
. Beginning our explanation with the rovolving mochanism,’
B, in Fig. 8, isa pin wheel keyed inside the broech to the
ond of the shaft, A, and carrying six studs upon its rear
face, arranged parallel to each other. C {wa worm wheel
which 18 mounted on a shaft at right angles to shnft A, that
in, transverse tho breech, The left hand end of the worm
shaft turns in a bearing within the bresch, while its other
extremity passes through the latter, and in nctuated by the
crank, the motion of which operates the wholo system, as
will be seen farther on.  The worm wlheel, O, the groovesin
which receive the studs on Band so rotate ehnft A, is of pe-
culisr construction, and is so designed that, at the iustantof
firing, the barrels may be motionless. To this end the di.
recling groove is composed of two inclined parts connected
by o straight portion which covers half of the soction of the
cylinder, so that, while a pin of the pin wheel, B, is in this
straight part, no movement of the barrels during half a re-
volation of the wheel takes place. But as soon as the worm
wheel hing revolved so far that the inclined part acts upon a
pin, the whoel, B, and with it the barrels, will be revolved.
Of courso, during the time the pin is traversing the straight

_portion of the groove, the firing takes place,

~ From Figs. 8, 4, and 5, the loading mechanism will be
readily followed. The left hand end of the worm shaft, Fig.
8, it will be noticed, passes through its bearing within the
breech, and terminates in a crank arm, D). The extremity of
the latter carries a pin which works in the slotted piece, E,
Fig. 4, »o that, as the orank arm revolves, it gives a to-and-fro
motion to sald slotted piece, which carries with it a rack, I,
Above, and engaging with this rack, is & small pinion, the
teeth of which also mesh with those of a second rack, G,
#0 that, us the rack, F, is carried forward, the rack, G, moves
back, and eice versf. H is a cylindrical piston connected
with the rack, G, by a pin which travels through a slot in
the bottom of the conducting trough, so that piston and rack
work together. I, Fig. 8 is the feed trough in which the
cartridges are placed, as shown, and in the bottom of which
is a little door, J, Fig, 5. When the piston is sufficiently
retracted, this door falls open and a cartridge drops into the
conducting trough by itsown gravity. Subsequently, as the
piston moves forward, in the manner described further on,
to drive the charge into the barrel, a stud upon its upper
side pushes the door shut, and thus holds it until the proper
time for the reception of another cartridge arrives.

As shown in Fig. 4, the crank arm, D, is horizontal.y It
arrives at this position just as a pin upon the wheel, B, en-
ters the steaight part of the worm; and of course the racks,
as depicted in the last mentioned figure, are drawn respec-
tively forward and backward to their follest extent. As
above noted, the little door, J, iz nowfree to open, and hence
a cartridge drops in before the piston. The racks also, in
the position shown, remain at rest for a moment, and thisis
effected by giving the slot in E, Fig. 4, a circular shape, con-
centric to the shaft of the crank. The object of this is that

at this moment, the barrels arriving at the end of their mo- 2

tion, a spent cartridge in one becomes engaged with the large
double hook, K, Fig. 4, of the extractor, which is secured to
the lower rack, F, and hence, if the motion of the racks
were not thus interrapted, time would not be afforded to
complete the engagement.

The crank arm, D, we will suppose, continuing its revolu-
tion, passes the circular portion of the slotted piece, E, and,
consequently moving the latter, starta the racks in opposite
directions. Rack, F, pulling on the extractor, drags the car-
tridge shell out of the lower barrel and to the rear, until it
meets an ejector, L, Fig. 5, against which the cylinder
strikes, is detached and falls to the ground through the open-
ing shown in the breech block. Rack G, moving forward
and carrying with it the piston, during the next half revolu.
tion of the worm wleel introduces the cartridgo into its bar-
rel; the latter, it will be remembered, necossarily stands still,
The cartridge in, however, not driven in all the way, but its
hiead j# in view of an inclined plane, M, Fig. 5, which is cut
into the metal of the breech, on which it slides when carried
around by the movement of the barrels, This completes the
introduction of the charge,

The firing apparatus is omitted in Fig. 3, in order to ren-
der other parts more clearly shown, but it is represented very
plainly in Fig. 2. N is a cam secured on the worm shaft
and 1o the right of the worm wheel. It will be remembered
that we bave supposed the cartridge to be inserted and the
barrels to be revolving ; hence, this cam will now also be turn-
ing, and Io soch & manner as to be in the act of pushing
back the long srm, O, which connects with the firing pin, P.
"he action of the spiral spring, shown at Q, keeps the arm,
O, pressed up againgt the cam so that, as the pin i forced
back, It comprenses the spring and, in fact, cocks the plece,
TLe barrel, with its chnrgs, now arrives opponite the end of
the pin, the head of the eartridge being ot thin moment in
face of uwtoel plate fixed in the breoch block, I, Fig. 2,
The shoulder of the cam now alips from under the arm, the
pin, P, is driven forward by the spiral spring, strikes the
primer of the cartridge, and explodes the charge. The ob.
jeet of the steol plate, R, Ix to recelvo the shock, sand we are
informed that, on becoming worn or,dersnged by repeated
liring, it may be readily changed.

We understand the caliber of the barrels to be 1°57 inches,
aod their length 881 inches. The total length of the gun
is about 480 feet, snd its wdght,.hwluln of saddle, 908
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Figs. 6 and 7 represent, respectively, the form of fixed am-
munition used and the percussion fuse,* The total weight
of the charged cartridge and shell in 26°8 ounces, and of
tho eharge alone, 28 ounces, and tho length is 72 inches,
The fuse, Fig, 7, consists of n caso which, In its under part.
contains # lead plunger, 8, with a brass envolope.” The
plunger holds the fulminate, and Lins a little powder cham-
ber at T. & It is fastened by a safoty plug of lead in the un.
dor hole of the fuso, and it is closed by a plug which has the
point against which the vlunger drovs at a sudden stop of
of the projectile.
The clevating screw of the gun in so made that the head
in connected to o bearing, movable on an axis noar the trun-
nions, and so annexed as to provide for n Interal system of
pointing. The nut of the screw in n conical genr wheel, nnd
receives the movement from another wheel moved by n erank
placed on the right side of the trail. Theend of the latter is
formed into a large friction plate, and the wheols are placed on
shoes so that motion of the carriage by rocoll is provented.
Approximate pointing is effected in the same way, by the trall,
and nicer range is obtained by the mechanism under the
n.
guWe notice that a report of recent experimonts with the
cannon at Garve, France, by the French Marine Department,
states that 500 rounds were fired with perfect success. Forty
shots were fired in 30 seconds at targets 5,760 feet distant;
and from the explosion of the forty projectiles, two hundred
hits were obtained. At Turin, further trials are to be made
by the Italian Government. Wae learn that the gun has al-
ready been fired sixty shots in 55, and afterwards in 48, se-
conds,
The weapon is the devieo of Mr. B. B. Hotclkiss, of 27
Rue de Choiseul, Paris, France, & gentleman already well
known for his rifle projectiles and other military inventions.
For further information address, care of C. C. Dawson, office
Congress and Empire Spring Company, 94 Chambers street,
New York city.

Srientific 2merican.

MUNN & CO., Editors and Proprietors.

PUBLISHED WEEKLY AT
NO. 87F PARK ROW, NEW YORK.

0. D, MUNN. A.E, BEACH.
TERMS.
Oue copy, one year...... RS A T b AN MO O IR SRS ON'S $3 00
Ono copy, KX MOBLHA ..\ oireeiiniiniiricrnrnenrnssaans 2; goo
Ten coples, one year, cach 82 060...........
CLUD RATES 1 Grer w':: copies, 2amo rate, each......onnne 2 50

VOLUME XXX, No. 2. [NEw Series.] Twenty-ninth Year.
>
" NEW YORE, SATURDAY, JANUARY 10, 1874

Contents :
(Mlustrated articles sro marked with an asterisk.)

Alumins, from the clay to the ILibyan desert, new explorstion
sapphire Y 20 mlbo....
Ecullne'

Organ, inslde & church, .....
Patent conventions, new
Patent deolsions, recent,
Patents, oMcialilstof,,, .. oo oo 28
Patents, omcial st of Canadlen.. 28
Patents, recent American and for-

A .

Eng!
Brickwork, srzurﬂ aes

Business and persopal.... - fn 5
Cannon revolver, the Hotehkiss®. 15/ Phomnix post . 18
Ceatennial, progress of the....... 17 Primo moversand thelr recent pro-

the
Deyice for tesmsters, a handy.... 19
Diving spparatus, fmprovement

in
Eagines and bdollers, the relstive

fnn. R0 i s svnianiss

Ral 'l{. the prismoldal. . %
Sand blast, the........coceucieeenn. )
lcle‘nluc Amonm. the value of

¢md:;? S SRR e 0 DO . ienvesversssnsassa hwaTaenE 3
Expert . l‘liwulue and practical Informa-
Fence,im 18 SIOM 55 ccrsvesnavnnnssotversasaaas
Focal di wene TRIBUDAOTIDETR, €0 GUE. . 1vceeerersrres 7
Hentand itsorigin................. 220 Telescope of uniimited power, a.. 20
laventions patented in’ Englan. Tool holder, Improved* . 18
by Americans.........coevennens 2/ Trotting gear, improved* 18
Kiln, Hawley's......ooevriirninnnn 18| Tunnel st Richmond, ratiroad. ... 18

NEW PATENT CONVENTIONS,

Mossrs. Thacher, Hill, and Blake, Committee of the Vien.
na International Patent Congress, have, in accordance with
their official authority, issued o c¢all, addressed to all who are
interested in the effort to gecure bettor patent protection for
Americans in foreign countries, for n Convention, to be held
in the city of Washington. The Committeo say that: “Our
friends abroad greatly need the Information and aid which
wo can readily furnish, for we are the foremost nation in the
world in the liberality and success of our patent system .

This characteristic assemblage of American Patent Saints 1s
called for January 15, 1874, for the purpose of discussing this
topic, so says the call, and if thought desirable, of organ.
Izing & United Statcs Patent Association.  We hope the at.
tendance will be full, the proceedings harmonious, and the
results practical.  This Convention is to have the aid of an.
other Copvention, recently organized st Boston, called tho
New England Association of Inventors and Patent Ownors.
The objects of this associntion, so faras we can gather from
the reports of the proceedings, nre to render mutunl aid and
bonefit to the members in the managoment of their patents,
to mocuro the extension of thelr peveral patent monopolies,
compel the payment of falr prices for patents by rillway
compunios, and in other ways “ to promote the general pros:
pority of the country.”

Among the prominent mombers of this new nssecistion Is
Mr. Humilton A. Hill, who also figures as one of the Com-
mittes of the Vienna Congress, and as one of the eallers of
the Washington Convention., He offered a couple of resolu.-
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lutions wore ndopted, W congratulate Mr. Hill in having
thus succeoded in gotting himsolf endorsed by the New En.
gland Association, Powsibly he may have equally good luck
before the Washington Convention,

It In woll known to our readers that the resolutions adopt.
od at tho Vienna Patent Congress contained hardly a single
puint or suggestion for chnoge in the existing Iaws of the
lending continental governments, excopt this, namely : That
the lnwa ought to provide that the inventor shall be com-
polled to sell his invention and rights under the patent, aé
such pricos as government officors shall dictate, This is not
the exact wording of the rosolution, which was framed in
the German idiom, but we glve its real meaning, tronslated
into plain English,  Most of the Americans who were pres-
ont objectod to tho passage of the resolution and argued
ngainat it strongly,  Mr, Hill himself spoke against it, and
Mr. R, W, Raymond, who was present, has publicly stated
that the resolution would have been defeated had the Amer-
jcan delogates all continued to protest against it with united
voice. But between night and morning a defection in their
ranks took place; Mr. Hill and some others went back on
their comrades, and nextday voted for the resolution, which
they had previously opposed. Now if the New England
Association or the Washington Convention supposes that
the endorsement of Mr, Hill's obnoxious resolution at Vi-
ennn is likely to promote the interests of American invent-
ora in foreign countries, we can assure them that they are
mistaken. The very thing that our inventoirs most neod,
in foreign countries, is to be freed from government Inter-
ference. What our people want is the right to control their
foreign patents, in the same untrammeled manner as their
home patents. Nothing less than this will satisfy them, On
this point the Convention should take a firm stand, pledg-
ing itself to its ndvocacy, and seeking for ita adoption throtzh-
out Europe. But to start off the Convention by resolutions
approvatory of the absurd project, first opposed and then sup-
ported by Mr. Hill, will be likely to impair the usefulness of
the Convention, and prevent our countrymen from taking
interest in its proceedings.

THE PRIME MOVERS AND THEIR RECENT PROGRESS,

The prime movers are those machines from which we ob-
tain power through their adaptation to the transformation of
some available natural force into that kind of effort which de-
velopes mechanical power, These sources of power are gen-
erally classified, according to the forw of energy which they
yield or which the machines are fitted to utilize, ns muscular
power, the weight and movement of fluids, clectricity, and
heat. Thus, men and animals are prime movers, utilizing
muscular power; water wheels and wind mills utilize the
fluids water and air; electrical engines make useful the
power of the voltaic battery ; and gas, air, and steam engines
—heat engines, as they are collectively called—transform
the force of heat motion into mechanical force. Allof these
prime movers have received . certain degree of develop.
ment; and some of them, as the hea’ engines generally, and
particularly the steam engine, have occapied the attention of
man for many centuries-and have afforded a field for the dis.
play of his highest scientific attainments, inventive genius,

2 | and mechanical skill; and they today are doing by far the
= | greater part of the unintellectual work of civilization. In-

deed, they indirectly assist, to s wonderful and inestimable
extent, even intellectual progress, by furnishing the mn.
terial aids essential to its existence and continusnce,
Muscular power has its origin in heat developed by com.
bustion, probably, as truly as does the power obtained from
the generally termed heat engines; and the animal system
is simply a machine or apparatus in which a certain quanti.
ty of oxydizable material is consumed and a certain quantity
of power is doveloped by its consumption. The animal sys-
tem is compelled to furnish heat sufficient to keep its soveral
parts in working order, and to furnish supplies also to that
strange and wonderful organ the brain. It is, therefore, im-
possibloe to state how eflficient thoe animal system is as a prime
mover, simply, but it s supposed to be far more efficient
than any machine yet constructed by man, Man can do
little to improve the efficiency of the animal mechanism, but
he can do something, Whether the organism to be used ns
a primo mover bo that of n man or of a beast, the proper
treantment by which to obtain maximum efficiency is that
by which the natural strength of physique and constitution is
cherished and increased. Abundance of plain, wholesome,
nutritious food, regular work, never exceeding but always
approaching the maximum that can be attained without
more than moderate fatigue, comfortable housing and gen.
oral eare will give the animal system its most complete de-
velopmen' and its groatest offectiveness. It is generally be-
lieved that working one third of a day, at one third the maxi-
mum speed attainable without load, and with a load equal
to one third the maximum force which can be exerted,
gives the best conditions and highest efficiency.

Having effectod so much for the prime mover, the next
point o which sttention should be turned is the simplicity
nnd offectiveness of the machine through which the work in
done, whother a wagon, n treadmill, or a so.called horse
power, Probably not loss than twenty per cent of the power
of the animal is generally lost here, in some of the best de.
slgns of these forms of apparatus, and usually ocours through
frictlon, Invention and mechanical skill have not deserted
this fleld, however, and we hope yet to be able to chronlcle
some useful improvements,

tions, one of which was that the association should be rep-
resented at Washington by delogates; the other: * That
this Convention heartily endorses the action of the Congreas
« nubject of patents.” Both reso.

The power of falling water ana of the winds Is utilized by
the various forms of water wheels and wind mills. Not
many years ago, awkward and costly vertical water wheels,
with their slow motion and expensive systems of transmitting
machinery, were thought the only proper and ecconomical
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forms of water enginos. They still remala, as n cloags, un-
excolled in economieal eMelency, but thoy have found rivals
in the smaller, quickly working, and far cheaper aed more
satisfactory turbines,and have been almost completoly driven
from the field.

The power of primo movers Is measured by horse power.
Watt found that the strongest London draft horses wero
capable of doing work equivalont to raising 83,000 pounds one
foot high per minute,and hetook this as the unit of power for
the ateam engine. The horso 18 not usually capable of doing
so great a quantity of work. Rankine gave 20,000 foot
pounds as the figure for n mean of several exporiments, and
it is probable that 25,000 foot pounds is o falr minute's aver.
age work for u good animal, It would require five or slx
men to do the work of a strong horse, Watt's estimate huas
become, by genoral consent among engineers, the standard
of power measuroment for all purposes.

The weight of water flowing per minute, over & weir or
dam, being multiplied by the hight of svallable fall, gives a
product in foot pounds per minute, whioch, divided by 83,000,
gives the horge power of the stream, Of this power, & cor-
tain proportion is always lost through the inefficiency of the
machinery of the prime mover which i intended to utilize
it. The best overshot and high breast water wheels ylold
a8 a maximum buy littlo over seventy-five horse power
where the available power of the fall is one hundred, The
best turbines have about the same efficiency ns the vertical
wheels when precisely proportioned to their work., In all
wheels, o loss greater than twenty per cent is met with when
running on *‘ part gate.” There is, therefore, room for im.
provement in water wheels to the extent of twenty per cont
or more, These losses are to be lessened by more skillfully
proportioning the whoels, and especially by some arrange-
mont which will allow them to work efficiently with varying
gate, The prime defects at present exist in the method of
ndjusting the wheel to do its work with different loads,
Hurdly less important is the problem of effectively connecting
the governor to the wheel gate, Much has been done in
thess directions, but much remains to be done. Some wheels
will do nearly as good work at part gate as at full gate, but
usually this efficiency is attained by the sacrifice of simplici-
ty and of maximum economy, A wheel which will invaria-
bly yield seventy-five per cent of the power of the fall under
which it works, and do this under all loads, is yet to be
brought into the market. The high tide of progresahas cul-
minated in the successful competition of the small, lively,
und cheap turbine with the older forms of wheel, which
are now nearly driven out of use. By far the most impor-
tant work in cheapening the construction of turbine wheels
and in making them efficient has been done by American
mechanies,

The windmill is largely used on our western prairies and
to a considerable extent elsewhere. The improvements
lately made on this motor have been principally in the
structure and arrangement of the vanes, making them self-
regulating, and in 80 constructing the apparatus that it shall
keep itself pointed toward the wind. Abroad, nothing seems
to have been done, but our own inveftors have accomplished
some good work in this fisld, the extent and importance of
which are not generally appreciated. We have but little in-
formation as to the efficiency of windmills. They are proba-
bly less effzctive than water wheels, and their improvement
remsins a promising task for ingenious mechanics.

The foree derivable from electricity has long engaged the
attention of most active minds, but we cannot yet chroniele
any really well settled and important advancs towaras its
utilizavion. Indeed we can hardly anticipate its employment
to any considerable extent until new methods of generating
the force itself are discovered. The available power to be
obtained by the consumption of zinc, which is the metal
consumed in the voltaic battery, is estimated, by various
authorities, at from one hsalf to one sixth that derivable
from an equal weight of coal, and the great difference in
price between zinc and coal, pound for pound, makes the dif-
ference in cost of power vastly in favor of coal. A quarter
of a century or more ago, many attempts were made, some
upon & large scale, to utilize electricforcs in the production
of mechanical power, but with no success, Our countryman
Page, who in 1850 obtained power from & smell engine at a
cost, as he stated, of about a cent per horse power per hour
was the most successful; but even he finally failed, and no
one has since been more successful. Attempts are still made
and are almost daily brought to our notice; and occasionally
s charlatan or a self-deceiver deludes credulous listeners,
by the claim of wonderfal results. We hope that we may
find such a claim well founded, in some time to come,
but we fear that it will be very far in the future, unless some
fortunate man shall discover 8 method of evolving electricity,
‘in place of heat, from the oxidation of coal. That done, the
problem would be far less difficult of solation, and we should
look hopefully for a spleadid development of this field,
which would have then become most promising.

e R —
PEOGRESS OF THE CENTENNIAL,

With the object of enlisting the cloperation and interest
of the people of New York in the coming Centennial,a delega-
tlon from the Board of Finance of that enterprise recently met
with the members of the Chamber of Commerce of this city.
The Philadelphis committee deprecated any feeling of section-
Al rivalry and urged, with much earnestness,the view that the
exhibition was & national affair, and that it deserved the
hearty support of the whole country. The New York mer-
chants roplied in similar strain, cordial expressions of ciop-
eration were exchanged, and & committee of seven was ap-
polnted to solicit aid from the people of the Btate. Asre.
gards progress, we find it stated that the Board of Finance

has confined its operations principally to Pennsylvanis, in
which State §i,500,000 have been subseribed by citizens and
corporations, California hag promised her full quots, snd
efforts have been begun in order to raise funds in Delaware
and Maryland, The work of construction is to be rapidly
pushed during the coming spring. A temporary building
covering from 85 to 40 ncres Is to be erected, and the perma-
nent structure will be commenced at the same time. 7The
former edifice is to cost from two to three million dollars,
and the latter, half a million. The machinery, horticultural,
and agricultural halls, are each to cost §500.000, and it is
believed that the preparation of the ground, sewage, etc.,
will uge up the remainder of the $10,000,000 required.

The prospects of foreign participation are very encourag-
ing. At the assembling of the German Parlinment, Prince
Bismarck recommended the acceptance of the invitations and
also urged the appointment of & plenipotentiary to reside in
Philsdelphia during the Exposition, and of & commissioner
for ench State of the emvire, Belgium has promptly signi-
fied her intention to contribute, and the republic of Ecuador
has made an appropriation for the purpose, and already hns
a resident commisgioner in Philadelphia, Official notifica-
tlons of intended participation have also been received, by
the Government, from Mexico and Hayti. Professor W. P.
Blake, specinl agent for the centennial at the late Vienna ex-
hibition, says in his report that he has received assurances of
freindly interest from the Emperor of Austria and other
high officials, He has elready obtained contributions for a
permanent museum, consisting of Swedish iron ores, und a
valuable collection of terra cotta work, sampleg of ozokerit,
otc. China and Japaon, it is considered, will be well repre-
pented, and the Turkish merchants are to erect a grand
bazar, coffee houses,bath, and, in some convenient portion of
the grounds, & complewe Turkish village.

We hope capitalists, merchants, manufacturers, inventors,
and every other clags of our citizens will take an active in-
terest in promoting the success of this great patriotic Cen-
tennial exhibition.

EXPERT ENGINEERING.

We are constantly in receipt of inquiries as to what are
the requisite qualifications for«n engineer. This word as it
is frequently employed is somewhatof a misnomer. An
engineer, in the broadest signification of the term, is an ex-
pert in engineering, one who is practically acquainted with
the construction and management of heat engines: who is
thoroughly versed in the physical laws which relate to
the formation and use of steam and other motive powers:
who can design machinery, and adapt it to the various pur-
poses for which it is intended. But in common parlance,
every one whohas control of an engine or boiler is known as
an engineer. From this fact, much misunderstanding fre-

quently results. The proprietor of a factory, for instance, |

sees no difference between the person who takes care of his
engine and the consulting engineer who offers his services
in expert cases, except, perhaps, that he looks upon the
former as a practical man, and therefore one who is always
certain to think and act correctly, while he considers the
latter a theoretical engineer, whose opinions are entirely too
visionary to be of any value. W think we have not over-
stated the comparison that is usually made between what
are known as practical and theoretical men. But it may be
worth while to look into the matter a little, and see wheth-
er the popular estimate isa just one. The purely practical
man, as we understand it, is one who knows nothing but
what he has acquired by actual practice; and things that he
has not scen and handled, as it were, he will not believe,
Now the engineer who is understood to be theoretical has
ordinarily enjoyed quite as much practice as the other, but
he has labored more understandingly, investigating the prin.
ciples of the work in which he is engaged, and endeavoring
by the application of these principles to effect changes angd
improvements. There is little doubt that the intellect of
man is his most valuable possession, and that the cultivation
of this faculty will give him greater rewards than he can
hope to acquire by manual labor. It is true, however, that
his theories, if unsupported by facts, are little better than
idle dreams, so far as their value to the community is con-
cerned. James Watt, in making his splendid inventions
relating to the steam engine, carried theory and practice
haod in hand. Starting with a rude model, he determined
practically what it would do, and reasoned out what it ought
to do if it were a perfect machine,and then turned his atten-
tion to making it fulfil the conditions-ealled for by his theo-
retical investigation. Surely the result justified all his ex-
periments and hypothesis.

Professor Rankine, Iately deceased, and perhaps the most
remarkable engineer that the world has ever known, united,
in & most happy degroe, the use of theory and practice. The
result of his labors, cut short by an early death, can hardly
be apprecinted as yet; but in giving to the world the first
accurate theory of the action of heat engines, ho has enabled
future experimenters and inventors to work with a clear
knowledge of the nature of the problems which they wish to
solve,

We hope we have succeeded In demonstrating to our read-
ers that theory and practice are not naturally antagonistio,
and that the professions of engineer and engine driver, both
honorable ones, are quite distinct, the former comprising all
that is contained in tho Iatter, and embracing additional
details,

If we have induced the owner of steam power to alter his
opinion of the expert engineer, perhaps weo may persuade him
that he can occasionally employ the services of this expert
with profit to himself. If every time that steam was raised
in his boiler a large anantity continually, escaped through

#ome opening that was plainly visible, ho would not hesitats
a moment to have the lenk repaired. We are able to state,
from our own knowledge, that thisotate of affairs practicnlly
exists in many places where steam power is used, with th.(:
important exception that the leak is not visible to the ordi-
nary observer, To find this leak in the task of the engineer,
and sursly the owner will be amply repaid if he succeeds,
for a trifling amount, in having repairs made which will pave
him thousands of dollars yearly, The Royal Agricultural
Society of England, at their yesrly exhibitions, are accus-
tomed to test the engines that are entered for competition.
An investigation of the results obtained from year to year
shows & most extraordinary improvement in the engines, as
regards economy snd workmanship, and there is little doubt
that the effect of these tests has been most beneficial to the
ugers of steam power In this country, comparatively few
reports of tests have been made publie, and wo rre lament.
ubly ignorant in regard to the performance of mechinery
made éven by our best manufacturers, This is o matter in
which every user of steam power is directly interested, and
we hazard little in saying that all owners of steam engines
would find it profitable to have tests made by relinble experts
at least once & year, From examinations that we are con-
tinually making in the city, and by letters that we frequent
ly receive from abroad, we are convineed that there are many
steam engines which stand in need of professional assistance.
The steam engine indicator has been likened to the stetho-
scope of the physician, but it should be remembered that
either, in unskillful hands, will be productive of but little
benefit. There are many cases, besides, in which other tests
than those made with the indicator are called for; but go far
a8 our experience goes, the skillful enginver is generally able
to find the trouble and devise a remedy, when Lis services are
called into requisition.. Those who are accustomed to read
that portion of our paper devoted to questions and answers
have doubtless noticed that we receive many letters in re-
lation to the power that can be transmitted by a belt, It is
a very common practice in letting power to caleulate the
amount furnished from the width and speed of the driving
belt. But this is & very uncertain estimate, as in some cases
the belt will transmit more and in others less than the
rated power. If a few tests were made of the bulk of a
pound of sugar, and the article were ever afterwards sold by
guess work, the bulk furnished being based, by the seller's
eye, on the amount previously determined by experiment, we
venture to assert that neither dealer nor purchaser would be
satisfied. And yet this is just the course pursued in circom-
stances where the amount of power can be as accurately de-
termined as the quantity of sugar to be furnished forsa
pound. Cases have come to our Enowledge in which the
amount of power actually furnished varied as much as two
hundred per cent from that given by calculation.

Somegyears ago, we heard of a bridge contract being let, in
which it was stipulated that none of the material was to be
strained, when subjected to the maximum load, to more
than one sixth of its ultimate strength. When thestructure
was completed, a simple calculation showed that the maxi-
mum load brought astrain equal to one third of the ultimate
registance, The bridge commissioners performed a simple
sum in arithmetic for the benefit of the constructor, worked
somewhat in this maoner: If a tun of iron costs D dollars,
and it would require W pounds to give a factor of safety of
six, and the price of the bridge is to be P dollars, if con-
structed according to specifications, what should its price be
if it contains only half as much iron, so as to give a factor
of three? Payment for the bridge was made according to
the solution of this question, to the intense disgust of the
contractor. A similar sum might be worked out with con-
siderable profit to the purchasers of many steam engives and
bollers, who find that their machines fall far short of the
power at which they were rated by their makers.

This article has already extended beyond our proposed
limits, and we have merely touched upon the benefits that
users of steam power can obtain from reliable expert assist-
ance.

TO OUR SUBSCRIBERS.

Woe take great care to send our paper with regularity to
every one of our subscribers. All of our employees in the
mailing department are under injunctions to write each ad-
dress plainly and to fold each paper nicely. If any of our
subscribers fail to receive their papers regularly or observe
any faults in the folding or addressing, we shall feel obliged
if they will notify us, by postal card or letter, in order that
we may promptly correct the matter. Do not hesitate to
complain, and repeat the complaint, if necessary, until cor-
rection is made. When (he address is not legibly written,
we should be glad to receive back the portion of wrapper
containing the faulty writing.

The Value of the Scientific American.

Ono of our esteemed subscribers, in lately writing to us
about the renewal of his paper for the next year, says that
he has taken the SCIENTIFIC AMERICAN regularly for the
past twenty-five years, and has the volumes for that long
period, all bound, He was recently offered a farm of one
hundred and sixty acres of land, free and clear, in exchange
for theso volumes, but declined the trade. He has derived
great benefit from the volumes, and holds them to be of
more value to him than many hundred acres of farming
land,

One Hundrod and Finy Thousand.

The demnnd for our special number of the SCIENTIFIC
AMERICAN has induced the publication of & second edition,
Advertisers whe were promised the circulation of 60,000
have derived the benofit of 150,000 without extra charge
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IMPROVED PORTABLE FENCE,
The Invention herewith {llustrated s an improvement in
ble fonces for farm or other purposes, which, it is
elaimed, 15 durable, substantinl, and roquires very little Iabor
‘construct or sel up In plaece,
h'l'he panels, enmpo';od ‘;f mila, A, ana posts, B.'u‘o fast.
ened together by nalls or in any suitable manner. I'ha posta
may be placed both on ono slde, or one on each sido of ovory
o, Care the bed pieces, one of which is shown sopn.
rately in the foreground, in the upper side of each of whioh

Svientific  Imervican,

Voeal DMioronces In the Kyows,
A writer in Sedence Goseip nponks of the diffleulty whien
gome persons oxperience In the use of binocular microscopes,
owing to n focal difference In the eyos, In n enso mentioned
ono oyo wan far aighted, while the othoer was noar sighted,
For reading purposos, this person woears o pair of spectacles
in which the ono glaws Is made for the far sight, while the
othor s & plain glase, the left eye being noar sighted, and
consoquontly requiring no aid from spectaclon with which to
rond, Instances are clited of persons who, while employing
both eyes for ordinary vislon, usually employ only one in

& gain In out to rocelve the bottom onds of the posts, The
Iatter stand up in the gain in contact with each other, aw, In-
dieated in the engraving, and
are fastoned togoetlier by a bolt
and nut, D, the former of
which is made of suitable
length, sc ax to allow of pro.
per separation of tho posta at
10p or bottom, in case the fence
be extended over undulating
ground. Thesame bolt serves
to secure Jhe upper ends of the
braces, B, whioli continue be-
Jow the bed piece and enter the
earth, as shown by the dotted
lines. By removing the bolt,
the panels, as well as the bra-
ces and bed pieces, nre left froe
and may be readily removed.
If desired, tho braces may be
fastoned to the bed pieces in
any suitable manner.

This device appears to bo a
convenient and economical ar.
rangement, which can doubt-
less be employed in a variety
of places by farmers and oth-
o,

Patented through the Scientific American Patent Agency,
by Samuel S. Porter, of Broad Ford, Fayette county, Pa.,
who may be addressed for further information.

P

Hawley’s Kiln.

We learn that some very important features have been
added to the Hawley kiln (for burning brick, tile, pottery,
ete.) since our illustrated descriptions published April 37,
1872; one of which consists 1n utilizing the heat to a room
shead, while burning, thus drying off the compartment in
advance of the already burning chamber. This effects a sav-
ing of the surplus heat, which would otherwise escape up
the chimney during the process of burning, and after the
contents of the burning chamber have been thoroughly
dried off and heated through.
~ Aszsin in ntilizine the heat contained in the incandescent
mass remaining in the already burned chamber, the cooling
off process is carried on from above downwards, in the same
direction pursued during the process of burning (instead of
by reversing the current of air as previously described); thus
exposing the contents of the ovan alike throughout, both in
burning and cooling.

IMPROVED TROTTING GEAR.

Mr. Henry Schmalhausen, of Bridgeport, I1l., has recent-
ly patented an elastic trotting gear for horses, the object of
which is to cnable the animal to trot faster, and raise his
feet higher, and also to prevent him from balking, kicking,
backing, or reariny.

The spparatus consists of an elastic strap so constructed
a8 0 be adjustable in length, and which is passed and plays
easily throngh the hame ring which guides the lines. The
ends of the strap are attached to bolstered bands, which may
be readily buckled, one to the fore and the other to the cor-
responding hind leg. The gear may be 8o spplied that the
knee joint will be raised to = level with the shoulder joint,
which throws the fore leg on the forward step into nearly a

horizontal position. By shortening or lengthening the ad.
justable portion, A, any degree of elevation, from a low to a
high step, itis stated, may be obtained. The devics is
claimed to be especially useful for the breaking of colts, as
it will develope the formation of ths joints, produce a free
action of the legs, and give increased strength to the muscles

reading, 1f sny difference of the kind exists between the

r .
o YA

PORTER'S IMPROVED PORTABLE FENCE.

visual powers of a pair of eyes, it may be readily detected,
Hold up & piece of eard beford one eye, 80 ng to cut off its
field of view, and then look at some object before you with
the other. Then gradually bring the eard before the other
oye, and view the same object. If the object is seen with
the same distinctness 10 each case, then your eyes are per-
foct aa regards the balance of their foci; if not, then there
is focal difference more or less decided. It would no doubt
be adyisable to take account of this very frequent difference
of focus, in selecting a pair of spectacles.

o

IMPROVED ATOMIZER,

The ingenious little arrangement repregented in our illus-
tration is designed to distribute perfumes in the form of
spray. Its simple and inexpensive construction renders it
applicable to the stopper of every perfume bottle, so that
the purchaser, instead of
buying vaporizer and liquid
separately, as heretofore, is
now enubled to purchase
both together at a cost very
slightly increased above
that of the extract gingly.

There is a hollow collap-
sible bulb attached to the
top of the hollow stopper,
by stretching its mouth over
a groove in the latter, Ex-
tending up from the liquid
isa tube, A, the end of
which is bent at right an-
gles and terminates in a
small nozzle which is sur-
rounded by a hollow pro-
Jection, B, of the stopper.
It will be observed that
there is an opening between
the stopper and interior of
the bottle atB, so that, on
. compressing the bulb, air is
forced down upon the li-
quid, which is therevy
caused to rise up throngh
the tube, A. A small part
of the air pressure only,
however, serves this purpose, and hence the greater portion
escapes through the projection, B, surrounding the fluid, es-
caping from the nozzleof A, with an annular jet of air which
converges at a point a little beyond the two nozzles. The
effect of this is to break the liquid up into spray or vapor
and also to distribute it much more effectually than the

known Phanix wrought iron column, invented and patentod
by Mr. SBamuel J. Reoves, President of the Phomix Iron
Company, in 1862, Mr, Griffen says that, during the Inter.
val wineo its invention, this column or post has been Inrgely
manufactured at the Phonix Iron Works, and many thousand
tuns of them have gone into the construction of wrought
Iron bridges, vinducts, depots, warshouses, and other strue
tures in various parte of the United States, Cannda, Nova
Seotin, and in Bouth and Central America. All the top chords
nnd posts of the trusses in the Internationnl Bridge over the
Ningarn river, near Buffalo, are made of Phonix columns,
The same can be said of the Intercolonial and all the new
bridges on the Grand Trunk
Railway in Canada, the Augus-
tn bridge in Maine, the Girard
avenue bridge over the Schuyl
kill, the New River and Green-
brier bridges in Virginia, the
three wrought fron bridges at
Rock Island, T11., and scores of
others. Many important vin.
ducts are composed almost en-
tirely of these columng—ns the
Liyman and Rapallo vieducts in
Connecticut; the Lyon Brook,
Deep Gorge, and Blockhouse in
New York; Bullock Run and
Bank Lick in Kentucky; the
Agua Venugas in Pern. Many
of these structures are of great
length und depth, the last men-
tioned being 680 fect long, and
crosging n gorge 252 feet deep,
over which the Lima and Ar
roya railroad is carried. The
overhead Greenwich street rail
way, in New York city, restson
a continuous line of these col-
umns, though not by any meansa good type, owing to their
flaring tops and bottoms, made to snit the peculiar notions
of the contractor of the railway.

To this, we may add that the proposed 1,009 feet tower,
which Messrs. Clarke, Reeves & Co. have designed, and
which is in progress of engraving for these columns, will
form one of the most remarkable applications of the cele-
brated Pheenix posts.

Railroad Tunnel at Richmond.

The Chesapeake and Ohio Railroad Company have, for two
years, been trying totunnel through Church Hill, in the
eastern part of Richmond, but the work has been attended
with unexpected impediments, It was supposed it could be
completed for $300,000, as there were no rocks, and the con-
tract was let at that price. The tunnel runs 80 or 90 feet be-
low the surface, through a slippery blue clay, which has the
habit of caving in at the most unseasonable times in the
most disagreeable manner. The contractors long ago gave
up, and the railroad .company was compelled to take the
work. Six or seven men havebeen killed, while the repeated
cavings have undermined many houses over the line, which
is three quarters of a mile long, and is not yet open.

With one of the tunneling machines, such as were used
in boring the experimental gection of the Broadway Under-
ground Kailway, in this city, it would seem as if the above
tunnel might have been executed in & very short time, with
perfect security against caving.

IMPROVED TOOL HOLDER,

This is a aseful little device, by means of which a number
of different implements, such as une saws, knife blades,
awls, screwdrivers, gimlets, etc., may be carried in a single
receptacle no larger than and resembling in form an ordina-
ry penknife handle, and readily set firmly in place as de-
sired for use.

‘The handle has a cover, pivoted, as shown in Fig. 1, which
may be easily swung open, or. when closed, is held by a

similar apparatus depending upon a cross jet to draw up and
expel the fluid, !
The invention, which we have recently had occasion to ex- |
amine, secms to us a desirable article which might form a
| profitable addition to the stock of druggists generally.
Patented September 28, 1873, by Mr. John N. Gerard, 189
Willinm street, New York city.

“e

The Phonix Post not an European Invention.

Professor W. P, Blake, in & recent report upon the iron
and steel department at the Vienna show, published in the
Tribune, mentions as noveltics a series of girders over 60
feet long, and hollow iron posts of the same length, and a

snd ligaments.

foot or more in dismeter, made of four flanged pieces riveted
together. Mr. Julin Griffen writes to correct the impression
glven that theso posts or girders are of foreign invention 308
he very truly says, they are nothing more than the well

spring catch, A, in the position in Fig. 2. In both coverand
box, just outside the pivot, is formeda jaw, 80 that, when
the parts are closed together, a dovetail gocket is made, which
receives the correspondingly suaped ends of the tools, Fig.
3 is a transverse section of this portion, and shows the ahapo
of the jaws. This invention was patented February 11, 1878,

by Mr, Levi L, Lumb, of Chelsea, Mays.
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NESEARCILES IN BANTONINE

MM, Cannesszaro and Sestinl note thelr investigations of
santonlo acld, which s much more energetic and more
strongly characterized than santonine. it is obtained by the
combination of one molecule of water with one molecule of
gantonine by the prolonged action of hot alkaline solutions
The formula In C10HW Q== ' ' O H2O, The acld s
n colorloss substanco unaltersble by light, little soluble In
wator at ordinary temperature, but readily dissolved in boll
Ing water, becoming on cooling deposited ln the form of fine
prismatio orystals, It s very soluble in ether and alcohol,
and moderatoly so In chloroform and wcetic acid. It melts
botwoen 358°8" and 8674° Fab,, differing from santonlue,
which melts at 870° Fah. The reddish violet color, which
churacterizes the Iatter substance when trested with aleohol
nnd eanstio potash, Is not noted in santonie acid. [t glves
quite a strong acld reaction, and decomposes carbonates dis.
solved in tepid water with a brisk effervescence.

The same authors give the name santonates to the metal.
lio derivatives from the acid, and consider that the term san-
tonites should be applied to the compounds that M. Heldet
has obtained by treating santonine with metallic hydrates or
carbonntes, Santonate of soda is made by & warm dissolu-
tHon of santonle acid and carbonate of soda, The salt s de.
liquescent, and vory soluble in water and in alcohol.  The
formula is C'% H'" NaO*. The santonate of baryta is prepared
by saturating a solution of santonic acid by hydrate of ba
ryta. Santonate of silver is made by heating santonate of
baryta to redness in nitrate of silver, This salt s smor-
phous and quite soluble in water, *

THE REFINING OF COTTON BEED O1L,

Dr. Dotch communicates to the SCIENTIFIC AMERICAN tho
following method and proportions for refining cotton seed
oil: 100 gallons of the crade oil are placed in a tank, and 8
gallons of caustic potash lye, of 45° Baumé, are gradually
ndded and well stirred for several hours; or the same quan.
tity of oil is treated with about 6 gallons of soda lye of 25 or
40" Baumé, and heated for an hour or more 1o about 200 or
240" Fah. under perpetual stirring, and left to settle. The
clear yellow oil is then separated from the brown soap stock,
und this dark soap sediment is placed into bags, where the
remsinder of the oil will drain off; and the sediment has n
marketable value of 8 or 4 cents a pound for soap makers
The potash lye has to be made in iron pots, but the oil and
lye may be mixed in wooden tanks,

TO REMOVE GREASE SPOTS,

In the removal of grease from clothing with benzol or tur.
pentine, people most generallymake the mistake of wetting the
cloth with the turpentine and then rubbing it with a sponge
or piece of cloth,
spread over a greater space and not removed; the benzol or
wurpentine evaporates, and the fat covers now a greater sur-
fuce than before. The only way to radically remove grease
spots is to place soft blotting paper beneath and on top of
the grease spot, which spot has first been thoroughly satu-
rated with the benzol and then well pressed. The fat gets
now dissolved and absorbed by the paper, snd entirely re-
moved from the clothing.

FELTING RABBITS HAIR.

These hairs were formerly treated with a solution of mer-
eury in nitricacid for the purpose of enhancing :heir felting
properties. A mixture of nitric acid and treacle is proposed
as a substitute.

THE DEPFILATION OF HIDES WITH CHARCOAL.

Andersen discovered that pulverized charcoal applied to
sheepskins produces the depilation of the hair. Charcoal,as is
well known, has the property to take up large quantities of
oxygen from the atmospheric air, and the oxygen in this
form seems to exert a chemical influence on the fatty sub-
stance present in the neighborhood of the glands of the hair
roots. An oxidation takes place in the pores of the skin,
which destroys the glands and loosens the hair. Finely
powdered charcoal is mixed with sufficlent water to make a

. thin paste, and the hides immersed for 4 or 5 days and well

turned over in the meantime, when the hair can be taken
off at once. Hides treated with cnarcoal do not require fur-
ther treatment, as is the case now with the lime process : and
after being washed with water, they are ready for tan-
ning. This will be a great advantage to the tanning trade,
as leather treated in this way possesses more toughness, sol.
idity, and flexibility. The other advantages of this treat-
ment are great saving in time and labor, each hide weighs §
to 1 pound more, and has less spots, the work is more pleas

ant and healthy, the splitting with the machine is more easi-
1y accomplished, and the cost price is the same as with lime,
as the charcon) can be used over again. Animal or vegetable
coal can be used in any quantity, having no deleierious prop-
«rty whatsoever ; and for each hide 6 or 10 pounds, with the
necessary quantity of water, are sufficient. The temperature
should be 61° or 70" Fab., and can easily be maintained by
introducing stesm Into the vats. The taoniog process is facil-
itated, as no lime Is left behind to neutralize the tannic acid,

A Handy Devle; for Teamstors.

In & short time, winter will bave so far set in that our
country roads will become well blocked with enow and mud,
rendering the haoling of heavy machinery, wood, stone, or
other large loads, no smull burden upon ordinary tesms. A
great deal of Jabor and hard tugging may be saved if every
Wagon or truck is provided with 100 feet of stout rope and a
single pulley. A ynatch block is the best arranged with a
elropg hook, and the ysyal coustruction for slipping the

In this way the fat gets dissolved, but

tight of the rope under the strap to the sheave instead of
wilting to reove the line through on end, If n wagon gots
stuck ino heavy mud or in the snow, the driver has only to
fasten his bloek to the tongue, resve the rope through it,and
attach one end 1o a troe or post and lot his team pull on the
other, Thelr work s of course just halved, or rather they
bring twice as much power to bear In dragging the wagon
clenr, There are plonty of other applications of this simple
dovice, which will readily suggost thomaelves, With & couple
of skids for an inclined plane, heavy logs could be easlly
drawn on s slelgh by the uohitehod team. Another case
whaere It Is likely to be useful s when londed slelghs attempt
to cross & wooden bridge. Although the horses draw the
load very easily over the snow, they are often unable to start
it over the genorally denuded wooden flooring of the bridge,
and henece would bo materinlly nided by the tackle hitched on
as wo have described,
S ——— -t - ———

METALINE,

The sccompanying engravings and description are designed
1o eall the attention of our readers to & substance which is
now offered as un absolute substitute for every kind of lubri.

cant, compound or simple, now in use; which is claimed (and
the assertion is based on experiments, so far as they have ex-
tended) to be practically indestructible, and which once ap-
plied to & machine is to render the apparatus for ever inde-
pendent of thedash pot or oil can. We may state, at the out-
set, that the material appears to present this difference from
oil, that, while the latter serves as a screen between the surfa-
ces, keeping them apart and preventing interlocking, the pres-
ent antifriction composition gives evidence of producing like
results by filling up the microscopic cavities and leveling the
minute projections of the parts in contact, producing uniform
and highly polished faces. That the friction is reduced to a
less percentage than one sixtieth of the weight, we are not
at present, in the absence of positive proof, prepared to as-
sert; and hence, save so far as is indicated in the general
law that hard lubricants diminish the resistance most, we
are unsble to institute a direct comparison, in point of the-
oretical reduction of friction alone, between this and other
anti-attrition compoundsof softer nature. It may be added,
bhowever, that numerous cases are submitted by the manu-
facturers, in which it is shown that metaline has been prac-

tically employed with a marked advantage in iustances
whers 0il bas proved inefficient; so that at least it may be
said that the new substance has claimed for it, and to all
appearances on substantial grounds, advantages which may
render it, for a number of abvious ressons, an invention of

po ordipary importance,

Metaline, for such is the name of the body under conaid-
eration, I n dark eolored soft materinl resembling, though
not necessarlly containing, plumbago in certain formn. The
basis is & white and brittle alloy, to which, when ground into
an impalpable powder, is added the other components in
quantities in direct proportion to the degres of hardness de-
pired. The mixture r(-mplt-lﬂl, the substance, still in a dl’y
powder, is placed in suitable molds, in which, under a pres-
#ure of hundreds of tuns per square inch, it is made into
small eylinders, one of which is shown in Fig. 1. The re.
mainder of our engravings represent the various modes in
which the metaline is applied, The general plan, as shown
in Fig. 2, is to bore Into the inner periphery of the box s
series of shallow cavities, into which little pluogs of metaline
are fitted. The two parts of the bearing sre brought togeth-
er, set upon end, and a reamer, forced down through the
opening, pares off the projecting and irregular portions of
the plugs, leaving the interior surface perfectly true and
smooth.

In Fig. 8 is represented a bearing, part of which is cut
away to show the manner of introducing the metaline, in
section. At A, in the same figure, is a collar, which revolves
with the shaft and of course rubs sagainst the edge of the
box ; the manner of providing against friction by a similar
arrangement of metaline disks, as already described, is here
indicated, the plugs being inserted directly in the sides of
the collar, Fig, 4 shows how the metaline is applied in
cases where the inner periphery of the bearing is inaccessi-
ble. A collar, Fig. 5, of suitable size, is made and fitted
with disks as represented, and inserted in the bearing, which
is suitably enlarged to receive it, This proceeding is appli-
cable to very small shafts, as mill spindles, etc. In certain
cases where it might be preferable to avoid altering the Lear-
ing, the shaft is slotted and the metaline forced in under
strong pressure, in the positions depicted in Fig. 6. Lastly,
Fig. 7 represents a step for a mill spindle or any upright
swiftly rotating shaft, notably of the kind used in supporting
the cutter heads in woodworking machinery. Here a conic-
al cup of brass is fitted with plugs as shown, and secured in
a suitable cavity in the heavier portion. The mode of ap-
plication must necessarily vary greatly with the construction
of the machine, and other attending circomstances; and we
may add that many varieties aro made, to adapt the material
to different speeds, pressures, weights, ete.

At the workshops of the company in this city, various
kinds of experimental machines are now in motion, and,
among others, there is a mill spindle, rotated at the rate of
8,000 revolutions per minute. The shaft is of steel, and the
bearing is of similar metal, fitted as closely as can be done.
Metaline is introduced in slots in the shaft. We examined
the apparatus carefully and could detect no heating. Four
sewing machines are also continuously running at full speea.
the needle bars of some at the rate of 1,200 revolutions per
minute. No oil or other lubricant but metaline is in use, and
there is clearly no cutting or heating. A five horse power
Baxter engine we also found running, at the rate of apout
150 revolutions, without a drop of oil,and we were informed
that it had been in daily.use since May 1. Our attention was
also called to the countershafting in the machine snop, the
journals of which had been cut down to = length equal o
one diameter of the shaft, as shown in our engravings, Figs.
2 and 3; and such indeed was the case with all the journals
to which the metaline had been applied. We neea not point
out the saving of expense and material thus eftected. Since
January,1870,the substance has been in use on u slotting ma-
chine,in the works of Todd & Rafferty of Paterson,N. J. It bas
pever been renewed, and according to the engineer, the bearing
always cut with ofl. The pins of the drawbridges of the
Central Railroad of New Jersey, over the Passaic and Hack-
ensack rivers, were fitted with metline three years ago, and,
as we are informed, now exhibit no signs of wear. Speci.
mens of brasses and also of shafting shown to us, which ran
for a continuous period with the lubricant, appeared to be
perfectly smooth and polished like s mirror; while judging
from our examination of machinery which had been in
actusl motion for several months, there seemed to be no
working up of the substance ; and so far from there being any
dirt in the bearings, the revolving shafts barely soiled a
white handkerchief.

Lack of space forbids our entering in greater detail into
the applications of this invention, Doubtless the simple
assertion that toall appearances it both obviates the uvee of
oil and completely prevents the wearing away of rubbing
parts, will at once suggest to the reader its ivfinitude of
adaptations. It is the invention of Dr. Stuart Gwyune, and
was devised some three years ago, when it was introduced
in the localities nbove noted and in various other places in
this country and in England, and was also made the subject
of a commendatory report, now before us, of Chief Engineer
Clark Fisher, United States Navy, to the Secretary of the
Navy. By direction of the Iatter official, certain gunboats
were to be fitted up for trial: but the burning of the compa.
ny’s factory, together with difficulties between interested
parties, resulted in the temporary withdrawal of metaline
from the market, At the present time it is agein offered to
the public in improved form, and is wanufactured by the
American Metaline Company, No. 81 Warren street, in this
city. Our readers can examine the experimental machinery
for themselves at the above mentioned address, or may ob-.
tain further information by letter,

Coarixas of lead oxide and salts on pottery are apt to dis:
solve off in acid liquids, theroby threatenivg the health of
those who use them. Several successive coatings with a 8o
lution of sodic silicate and then exposure to a bright red host

in & furpace, prevent the troubly,
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Correspondence.

Coneorning a Telescope of Unlimited FPower,
To the Editor of the Seientific American :

In connection with D.'s communication, on page 308 of
your volame XXIX , it may be observed that the moreury,
Tevolving in the manner described, will have a stability due

10 its motion, above that belonging to it whiiein a state of
rest. The same principle applies aliko to the motions of
atoms and of suns, and a very striking illustration is af-
forded by the rigidity imparted to a stream of water is-
suing from au orifice under great pressare. (See Mr. Emer-
son’s communication, page 840 of your volume XXIX).

From lack of nesessary data, the writer is unable to state
the exact stability of mercary due to different velocities ; but
after a rough estimate, it is safo to say that, if the basin of
90 feet dinmeter bo made to revolveat the rate of 200 re-
volutions per minute (which speed is practicable), the mercu-
1y near the circumference of the basin will bavea stability
greater than lead. Now, unfortunately, the velocity at the
center of the vessel will be 0, and consequently the stability
at the center will be only that due to mercury in a state of
rest. Itis possiblethat we may dispense with a portion of
the center of the mirror; perhaps some one will be kind
enough 1o tell us how much, if any, may be dispensed with,
without seriously impairing its efficiency.

The great amount of power required to operate the neces-
sary machinery wonld preclude the possibility of using
weights for imparting motion, and the next best thing that
we have is an sccurately balanced water wheel, imparting
its motion through friction wheels. After reducing the possi-
bility of fricti ) tos minimam by accurate balancing, etc., we
may obviate still farther difficulties arising from vibrations '
and inequalities of motion by foating the vessel, containing
the mercury destined to act as & refiector, in another vessel
also containing mercary. The motion would then be im-
parted through the mercury in the outer vessel by frictionto
the mercury in the inner vessel. The consequences of this
arrangement are obvious.

In regard to the plane mirrors, will some one well ac.
qusinted with the principles involved be kind enough to in.
form us if it is necessary that they should be quite as large
as thd parabolic reflector ¥

The oxidation of the mercury would be an item requiring
attention. It might be prevented by covering the metal,
while at rest, with a suitable oil, which would separate itself
from the mercury while in motion. Jorx LINTON.

Baltimore, Md.

o

Heat and its Origin.
To the Editor of the Scientific American :

The origin of the heat developed during combustion has
hitherto been a profound mystery. In the beginning of this
century, it was suggested that a portion of the specific or of
the Jatent heat of the bodies consumed was get free during
the process of combustion ; but thisidea was soon overthrown,
ss it was fonnd that the products of combustion often pos-
sess more specificheat, and almost more latent heat, thun
the bodies themselves did before burning, that is, before
chemically combining under evolution of heat.  Hence
arises the question: Whence comes all this intense heat
of combustion, and the subsequent great amount of latent
heat,when the resultant substance in the end possesses more
specific heat than its elements before combination? It is
carions to remark that, in this case, the most eminent phy-
sicists concluded that combustion must be an electric phe-
nomenon. Thatignorant persous, knowing nothing of elec-
tricity, attributed the so called spirit rappings and similar
manifestations 0 its agency may be readily comprehended ;
but that scientists who have studied its laws should usethis
word as & pretext for explaining fire, solar heat, volcanoes,
and even earthquakes, seems almost incredible, Physics
form a positive sclence, which does not admit’of Vague sug-
gestions, and & phenomenon cannot be ascribed to the work
of electricity unless it is clearly shown that the well known
laws and properties of electricity, when applied, explain
every peculiar phase of the same.  Notwithstanding that the
laws of heatand electricity have been thoroughly investigated
we are as yet not sure of their ultimate nature; one thing
only appears certain,namely, that both are not peculiar fluids
penetrating matter, but mere motions of the molecules or
stoms of ponderable matter, Therefore, it is inappropriate
to gpeak of imponderable matier,on account of the contradic-
tion in terms, as the first property of matter is to be pondera-
ble; we may have imponderable forces, or, better, caloric
and electric forces, The go.called other, which fills the
planetary space and propagates heat and light, is probably
ponderablo matter; it is an atmosphere surpassing hydrogen
in brightness more than hydrogen surpasses platinum, snd
of so emall a gravitating force that milllons of years will
elapse before It Is condensed on the planets, In fact, the
spectrogcope shows that, in the atmosphers of the planety
and even of the gun, the materials of our earth's atmosphere
are present, including water or its elements. Recent inves.
tigations of the sun and other heavenly bodies, by means of
this wonderful apparatus, have besides revealed the fact
that all matter may be in & mors than gaseoun condition, In-
eandescent gas of #o high & temperature that the elsments
are dissociated, that is, that all chemical affinition are de.
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golves only between a comparatively limited range of tem-
perature, below and above which they do not operate, Even
a8 at an extrome cold no combinations can tako place, go at
tho extreme heat, of say 8,000° Fahrenheit, not only no com-
bustions take place, but all compounds aro peparated into
thelr ultimate elements. On cooling and reaching 4,000° or
8,000° or thereabouts, the volatilized substances or gases will
ngain combine; the chemical affinities come into play, and
combustion will ensue, the heat of which will rgain originate
partial new dissociations. Thin is what continually appesrs
to take place in the san, It has boen proved that the work
of dissociation i strictly analogoun to that of evaporation.
In imparting to a liuid, water, for instance, the property of
gaseous elasticity, steam, n definite quantity of calorific
energy is manifested in the newly aoquired expansive power,
and therefore is not displayed as temperature; in other words,
heat is made latent when changing water into steam. In like
manner & still larger amount of, temperature is converted
into the force necessary to separate the vapors into their
component gases; here a greater quantity of heat is made
Istent, and this is that which is set free and appears in com-
bustion when the gases combine by burning, just as latent
heat is freed when gases condense into a liquid, and again
when the liquid cools into a solid. In regard to the tempera-
ture of the sun, we know now that those substances most
prominent on our earth exist there in a state of vapor.
Iron, lime, soda, potash, etc., are there in that condition,and
also steam in the dissociated state of oxygen and hydrogen.
Therefore the actual temperature must be several thousands
of degrees, In fact, such a heatas we cannot practically
produce. Direct measurement caused Sir Isaac Newton to
conclude that the sun was thousands of times hotter than
melted iron, while Sir Jobn Herschel supposed that it wasa
golid or liquid body, radiating from itssurfaze only, and that
its temperature ought to exceed thirteen million degrees
Fahrenheit, Modern discovery bhas shown, however, that
the sun is gaseous at least to & depth of several thousand
miles, and that the gas is all incandescent, luminous,
and hot.
Moreoyer, incandescent gases and flames are perfectly
transparent for light and heat from lower strata, and there-
fore the solar rays not only come to us from the surface,but we
receive the accumulated rays from layers of incandescent gases
geveral thousand miles in thickness. From the effects of
these gases, the surface of the sun is continually being dis-
turbed in & manner compared to which the more violent hur-
ricanes, thunderstorms, and volcanic eruptions on our earth
sink into utter insignificance. X,

The Prismoidal Rallway.
To the Editor of the Scientific American:

Observing in your journal of December 13,1873, an article,
copied from the Public Ledger, referring to Crew's prismoi-
dal railway, we beg to call your attention to an error which
we will thank youto have corrected. The error lay in the
statement that‘“the track upon which the trial was made,
contained 86 feet lumber and 18 pounds of iron to the lineal
foot;” it should read “lineal yard.” We beg further to in.
form you that, by congent of the President of the Atlanta
and West End Street Railway Company, Atlanta, Ga., for
whom the locomotive was built, Mr. E. Crew, the patentee,
has been allowed its use in order to demonstrate its power
and the punciple of bis railway on atrack of 500 feet circum-
furence, now building ot the Chesinut gtreet rink in our city,
which he has rented for that purpose; where,in the course of
a couple of weeks, he intends to bring it directly before the
attention of railroad men and corporations. The prism of
this trinl railway is 24 inches wide at base, with 18 inches
hight to top of cone, with an 18 lbs. rail on its apex. The
curves will be of 37 feet radius, and he purposes to demon-
gurate his principle, starting on a trip of 500 miles,

We enclose you a photograph of the ‘* Atlanta” locomotive
which is now at the rink, It isl1l feet long, 4 feet wide, and
has two 24 inch drivers, with cylinders 5 X 8, and weighs
only 4 tuns, °

We contend that, by the use of the prismoidal railway, rapid
transit can be insured between the cities of New York and
Philadelphis, and the time reduced to 1} hours.

Philadelphia, Pa. Gro. W, Grice & Co.

o

The Relative Efficlency of Englnes and Bollews,
To the Fditor of the Scientific American:
The question of the relative economic efficiency of mod-

constructed, is being agitated among engineers in this city,
and it has occurred to me that it is a subject that will inter.
est the readers of your valuable journal, The discussion

posnible on all selentific subjects, and especially on steam
which ente=s w0 Inrgely into all concorns of our daily life.
Bowton, Mungs, Consurring Excryuen,

stroyed, snd each element exists noparately in its uncombined

golte in the combination of ths guses, The chemieal affini.
. .sof the differcnt elementary rubstances manifest them.

viewa,

2 Ema—— T TS S
Tite Parisian pharmaceutists have contrived to fncorpor

o lttle more than two ounces of he oil.

ern engines as compared with that of boilers, as they are now

arose from n statement, made by one engineer, that, whereas
the best modern steam engines have frequently developed
from 75 to 85 per cent of the power actually furnighed by
the boiler, the boiler does not develope more than 15 per cent
of the power actuslly contained in the earbon fuel. This
was objected to, the reverse being claimed ag being nearer
the truth, Discussion on this subject in your valuable jour.
nnl would be highly appreciated by the public, who well
know th t you are desirous of obtaining ns much light ns

Remanks ny e Eprron :—The subject here suggostoed
condition, notwithetanding that it Inintermingled with others] In one of interest, nnd we invite correspondents to give thelr

A descent from this exceedingdy high temperature to that in
which the chemical affinitiep oan manifest themaolves ro. '

ALUMINA, FROM THE CLAY TO THE BAPPHIRE,

NEAD NEFORE TR POLYTROMNIO OLUN OF THE AMERIOAN INATITUTR, (X
DROEMURR 18, 1§78, BY DR, L, FEUOHTWANGER, ~FART 1.
Alumina is the oxide of the metsl alaminum. Tt occurs in
nature a8 corundum, which is an extremely hard mineral,
ranking next to the diamond, its specific gravity being 4:0,
It consists of 53 per cent aluminum and 47 oxygen. The
precious gems sapphire and ruby are the representatives of
pure alumina, the first of a blug and the other of pink or
rose red color. If they possess a stellated opalescence, when
viewed in the direction of the vertical axis, resembling a
star, they are called star sapphires or rubies, which were
known to Theophrastus and Pliny in the first century. The
mineral corundum occurs in very fine crystals of the blue
and red colors in many localities of the United States, such
as New York furnishes at Amity, New Jersey at Newton,
Pennsylvaniaat Unionville, and North Carolina. At Franoklin,
an extensive quarry of the crystals is now mined, onecrystal
weighing 800 tuns. Georgingives red sapphires,of wkich Cali-
formia and Canada both furnish fine specimens. The mine-
rals gibbsite and diaspore are hydrates of alumina; but the
mineral emery, which stands near corundum in hardness and
is the most useful material in the arts, containing the alu-
mine and magnesia in about equal proportions, was origi-
nally brought from Asia Minor, but is now extensively
mined st Chester, in Massachusetts. Alumina is also con-
tained in a vast number of minerals. Clay is the resultof
the decomposition of aluminous minerals, and is, strictly
speaking, a mixture of silex or flint, with at least one fourth
of slumina, and has a peculiar earthy odor when breathed
upon; and the mineral shale, which differs but little from
clay, 1s extremely infusible and insoluble, and is also the
companion of the silicated minerals: any earth which pos-
sesses sufficient ductility, when kneaded up with water, to
be fashioned like paste by the hand, is called clay. These
clays vary greatly in their composition, and sre nothing
more than mud derived from the decomposition or wearing
down of rocks, as we see by the rain drop impressions, rip-
ple marks, or mud cracks, which bear marks and evidence of
exposure above the water, indicating plainly the long time
which was required for the decomposition of the felspathic
rocks, mostly contained in granite,and of graniticand gneissoid
rocks and porphyry. In some regions where these rocks
have decomposed on a large scale, the resulting clay remains
in vast beds of kaolin mixed with pure quartz or silex, and
sometimes with oxide of iron from some of the other mipe-
rals present, such as we find extensive beds of in the ter-
tiary formation, as in New Jersey, Virginia, and South Caro-

Yina.

Before proceeding further to state what function the com-
ponent parts of granite, which are the quartz, felspar and
mica, occupy in the aluminous silicates, let me say a few
words on the classification of rocks according to their origin
and age, meaning the earth’s crust, of which but a small
portion is accessible to human observation. All rocks are
divided into four great classes according to their different
origin. The first are the aqueous; second, volcanic; third,
the plutonic; and fourth, the metamorphic. Each of these
four distinct clagses has originated at many successive
periods. It was formerly supposed that all granites, toge-
ther with the crystaline or metamorphic strata, were first
formed, and were called, therefore, primitive rocks, and that
the aqueous and voleanic rocks were afterwards superim.
posed, and would rank, therefore, as secondary in the order
of time. The aqueous rocks are also called the sedimentary
or fogsiliferous, and cover a larger part of the earth’s surface
than any others; they consist chiefly of mechanical deposits,
guch as pebbles, sand and mud, but are partly of chemical
and some-of organic origin,” especially the limestones; they
are called the stratified rocks, meaning strata which have
been produced by the action of water. We have adopted these
names of formations, euch as the stratified and unstratified,
frosh water and marine, aqueous and volcanic, ancient and
modern, metaliferous and non-metaliferous formations.

The volcanic rocks are those which have been produccd
at or near the surface, whether in ancient or modern times—
not by water, but by the action of fire or subterranean heat.
These rocks are, for the most part, unstratified, and are de
void of fossils; they are the results of volcanic action and
of craters more or less perfect ; they are composed of lava, sand
and ashes, similar to those of active volcanoes; and streams
of lava may be traced from high summits or cones into
adjoining valleys; and earthquakes have produced erosions,
fissures and ravines (whereby we can detect porous lava,
pand and scorim), dikes or perpendicular walls of volcanic
rock, such as are observed in the structure of Vesuvius,
Etna, and other active volcanoes. The basaltio rocks, forming
the rocks of Staffa and of Glinnts' Caugeway, are all voleanic;
they have in their mineral composition much resemblance
to the lavas, which are known to have flowed from the craters
of volcanoes,

The plutonic rocks, which comprise mostly the granites,
ote., differ much from the aqueous and voleanic; they are, in
common with the next class, highly crystaline and destitute
of organic remaing; the plutonic comprehend ull the granites
and certain porphyries, which are nearly allied in some of
their characters to voleanio formations. The metamorphic
rocks, however, are stratified and often slaty, and are called
by some the crystaline schists, in which are included gneiss,
micaceous schists, hornblende schists, statuary marble, the
finest kinds of roofing slate, and others, All the various
kinds of granites which constitute the plutonic family are
supposed to Le of igneous and agueo-igneous origin, and

- | have been formed under great pressure a
ato cod llyver ofl with bread, Each pound of bread contains ] & Db

depth in the carth, or under a certain weight of incumbent
ocean, Liko the lava of voleanoes, they have bean melted

| e . 6
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and afterwards oooled and crystalizsed, but with extreme
slowness and under conditions different from thoss bodlos
cooling In the open alr; they differ from voleanie rocks not
alono by thoir erystaline structure but by the absence of
tufa and brecelns, which are the products of sruptions on the
earth’s surface or beneath seas of little and inconslderablo
depth,

The metamorphic or stratified crystaline rocks form the
fourth and lnst groat divisiog of rocks, comprising the gnolns,
mica sohist, clay slate, chloritic schist, marblo nnd the like,
the origin of which is more doubtful than that of the other
throo classes.  They contain no pebbles or sand or soorle,
and no traces of organio bodies, and are often as crystaline
ns granite, yot divided into bedscorresponding to sediment-
ary formations, and may be ealled stratified. The materials
of these strata were originally deposited from water in the
ususl form of sediment, but were subsequently so altered
by subterranean heat as to assumo a new toxture, It may
bo proved that fossiliferous strata have exchanged an earthy
for a highly erystaline structure, even at somo distance
from thelr contact with granite; hard clays containing veg-
otablo or other remains have been turned into alate, ealled
tho mica schist or hornblende schist, and every vostige of
tho organie bodies has been obliterated,

All tho eryetaline rocks are of vory different agos, nome-

fmes newer than the strata ealled secondary, nnd wo must
nfer that some peculinrity must exist which is equully attrib.
utable to granite and gnelss, or in other words to the plutonie
and altered rocks, which are distinguished from the voleanio
and the unaltered sedimentary rocks; and that the granite
and gneiss and the other crystalive formations are hypo-
aqueous, or rocks which bave not assumed their fossil forma
and structure at the surface, and occupy the lowest place in
the order of superposition.

The composition of granite, as already stated, belng quartz,
mica and felspar, the two last named ingredients contain
the alumina in the form of silicate of aluminn in nearly
oqual proportions, and some contain also somo alkaline in.
gredients; likewise mica consists of u silicate of alumina
and another alkall, differing somewhat from those contained
in the felspar; we have, for instance, the anorthite, a lime fol-
upar, the labradorite, a lime and soda felspar, the oligoclase,
a sodn. lime felspar, the albite, a soda felspar, the ortho.
clase, a potash felspar; while the mica group, such as the
phlogopite, biotite, muscovite, lepidolite, and others contain
about twenty per cent of alumina, and about thirty per cent
magneein in their compositions. Felspar, like adularia,
amazonstone and Iabradorite, when polished, form orna-
mental minerals; the garnet, likewise a silicate of alumina,
when cut and polished, forms a gem ; #0 is the lapis lazuli a
silicate of alumina, an ornamental stone furnishing the
natural ultramarine biue colors. The turquoise, onesof the
genus, is of blue color, but is & phosphate instead of a silicate
of alumina, while another interesting mineral, called wavel-
lite, contains this alumina. The beryl and emerald are sili-
eates of alumina with barilla, the latter colored with oxide of
chrome ; and the first, when cut and polished, has the name
of aqus marins, and is a fine gem.

A vast number of minerals composed of alumina and
silica are found in nature, which find much useful applica-
tion in the arts and manufactures; the mineral cryolite
from Greenland, which is an aluminate but not combined
with silica, is & fluoride of aluminum and sodium, is ex-
ported to many parts of the world and furnishes the materi.
al for alumina compounds.

Common slate, fuller's earth, pumicestone, marl, loam,
ocher, nmber, and sienna are more or less clays or silicates
ofaluminum, the three latter being colored by oxides of iron
and manganese.

The topsaz, a beautiful gem, is s silicate and finoride of
alumins. The great familyof zeolites, which are composed
of hydrous silicates and represent a very interesting class
of minerals, are all chemical compounds of alumina with
silica ; most of them contain also a considerable portion of
water, And lime, sods and potash.

Clay, which is found in nature in very extensive de-
posits, and if of very fine quality and texture is called kao-
lin: and the other varieties, such as common pipe clay fire
clay, Stourbridge, marl, or loam clay, and claystone: is of
the same chemical compogition as regards the silicate of
alumina ; gome contain more iron, and some contain lime
and the alkalies soda and potash; all, however, owe their

existence to the decomposition of the granitic rock which,
through many causes, either chemical or mechanical, or
through the action of atmospheric air for many ages, has
gradually become disintegrated ; and as Brogniard found in
France the granitic rock in such s condition, he called it
“‘la maladie du granite.” The rock may gradually wear down
vither by variation of temperature or glacial action, or by

¢ of water within the rock, gradually prodacing s
split and expansion. Ins chemical point, water itself may
produce a powerful metamorphosis; as it contains carbonic
acld, it would probably act upon the alkalies in the felspar
of the decomposing granitic rock ,while the silicate of alumi-
s and the free silex would subsequentiy be soparated by
the action of water; the former, being so much lighter,
‘would soon be washed away from the heavier silex, and af-
ter separation the clay is deposited. Very striking demon-
strations of the decomposing graaitic rocks may be soen in
New York city, particularly in the upper part; there is a

 ledge of granitic rock extending from east to west, begin-

‘W”mm west to 00th street north; the Croton
aqueduct in 424 street and Fifth avepue has been bullt from &

. {te quarried near 48th street and Tenth avenuo; wh'le on '
the east side, above G0th etreet, the guolss rock caps the

INSIDE A OHURCH ORGAN,

It in questionable whether any more magnificent specimen
of human mechanical skill exists than the grand organ,
The bullder must unite, in his single person, the three co-
pacition of artist, of sclontist, and of workman : of the first,
in order that he may possens the delieacy of ear to apprecinte
mintte shades or varistions of musical sound ; of the gecond,
that ho muy know and Investigate the principles of acountics
which govern the productions of melodious vibrations, and
the theories to be followed in constructing the apparatus
from which the same may be elicited ; and Instly of the
pkilled artificer, in order that he may contrive and invent
devicos for rendering the harmonies, Iatent in his assem.
blage of pipes, levers, and keys, responsive to the touch of
the musician, It may seem almost s shattering of one's
favorite mental idols to break down the divinity which, as
the king of instruments, hedges sround the organ: indeed,
the dry details of levers, springs, and bellows, seem inap-
propriate and incongruous in connection with those grand
tones which peal forth in the solemn chords which excite
our reverential feelings as we kneel in the sanctuary;
but SBelence is utterly destitute of sentiment, With imper-
turbable ealmness she mercilessly resolves the daintiest melo-
dies of Mendelgsolin or Schumnnn, or the most majestic of
choruses of Handel or Beethoven, into mere vibrations of
the air, prolonged through certain intervals and in certain
tubes, or leads us off from the reverie into which we fall
oyer gome exquigite harmony of the great tone masters into
abstruse calculations as to the percentage of power due to
the food absorbed by the organist pius the blower, which,
converted into heat, is reconverted into motion by muscular
action, which is again communicated to levers, etc., and
which ultimately reappears in the shape of sound, and is again
converted into motion when vibrating the auditory nerves

‘Wo recently spent & pleasant half hour inside an organ.
We climbed ladders and mounted platforms, and enjoyed
the novel sensation of standing in a small grove of tubes,
where big pipes were the large trees, and the little ones, the
under brush ; and looking buck it seemsas if we investigated
enough levers, springs, and rods to establish a moderate sized
piano manufactory, We puzzled over the arrangement of
pedals, couplers,and stops,and became hugely impresged with
the gkill which enables a single mortal of ordinary con-
struction to play on so many thingsa at once; and finally dis-
covering some novel and really ingenious appliances which,
the builder informed us,were not furnished to organs in gen-
erul, we obtained through the kindness and courtesy of that
gentleman the following interesting particulars:

Let us premise by observing that the instrument which
formed the object of our visit is located in the church of the
Holy Communion, corner of 20tk street and Sixth avenue, and
that it has just been completed by Mr. Hilborne L. Roosevelt,
of No. 40 West 18th street, in this city. Mr. Roosevelt is
one of the youngest of American organ builders; but if we
may judge from the magnificent tone and almost perfect
mechanism, coupled with devices of no mean inventive skill,
which we find in his latest production, we may fairly assume
that he has reached a foremos place in his arduous profes-
sion. His plan is to combine the best points of all schools,
English, German, and French; and hence the brief sketch
which we give of the arrangement of the organ in question
may perhaps be considered as including many of the latest
improvements of the manufacture,

Everyone knows that if power be communicated indirectly,
the necessary mechanism for turning corners, ete., necessi-
tates a certain amount of frictioral loss and resistance,
greater,of course,than if the force was applied directly from
the motor. Add to this the fact that the latter is weak, and,
moreover, scts at a disadvantage, and an outline may be
gleaned of the difficulty of actuating the multitudinous valves
and levers of an organ, by compound levers connecting with
key boards, say forty feet off, governed by the fingers of the
organist. There is both a strong resistance to digital pres-
sure, necessitating great exertion on the part of the per-
former, and also there exists an appreciable lapse of time be-
tween the touching of the key and the evolution of sound.
The improvement which avoids this trouble is called the
* pneumatic lever,” and its effect is such that the keys are
a4 easily manipulated, even with the full powerof the instru-
ment in action, as those of an ordinary pianoforte, while the
interval of time between touch and pound, is barely § second,
which is of course practically inappreciable, In the church
above noted, the organist’s seat Is on the ground floor, while
the instrument is in a gallery. The levers from the inner
extremities of the keys pass down under the fooring to a
box directly beneath the loft. Here,arranged In framework,
is & peries of little bellows,one for each koy of the organ ; and
in one end of each of which is a valve, operated by a lever
leading from the key board. This is so adjusted that, on
pressing down s key, compressed alr enters the correspond.-
ing small bellows and Inflates it, As the bollows enlarges,
it pulls upon a lever that opons the valve connecting with
the proper pipe. It will be noted that no pressure is needed
on the key, except such as is nocessary to lift the small
bellows valve, which is of course a very inconsiderable
amount,

This set, or rather these sets,of bellows, for there are two,
one belonging to each bank of keys, must not be confounded
with the main bellows which supplios the alr blast, This
apparatus is situated in the loft near the organ, and In oper.
ated by man power, forcing s powerful current of air, not
directly to the pipes, but into another bellows which sorves

a8 a regulator, securing & constant, instead of an intermit.
tent, blast, and thus preventing the disagreeablo, wheezy,
,and unequal tooting sound often noticeabls in old and im.
porfoct lnstruments. The blast In finally driven into & re.

sorvolr, whence It emerges into the pipes in the manner
prosently to be deseribed.

Each key board, and there may be severai, belongs to an
ontirely separate organ, so LWo or more instruments may, by
Ingenlous lntvr-mljuulmvnt,ln- combined In one and the same
oaso, In the organ in question, there are two key bonrds
proper,though the pedals, worked by the feet,may bo termed
nthird; and there s another called the electro-molody, wo
that jn fact, with two key boards und oneset of pedals, the
player performs upon four separate and distinet organs at

will, any comblnation of that number, or all together, The
pedal organ in merely an assemblage of low pitehed pipes;
and on ity mechanlsm, It Is unnecessary to dwell. The

great organ In the lowest bank of keys, which connect, as
before noted, with pueumatic levers. Just above the recep-
tacle for the wind is the wind chest, which may be likened
to a long shallow box,divided by numerous longitudinal par-
titions, making troughs. In these partitionsareset the pipes,
each longitudinal row of which is called s register. The
iower ends of each set communicate with & compartment of
the chest, and the apertures are closed by spring valves.
Now, if there were but one set of pipes, each key would
through the pneumatic lever, communicate with one of
those valves, and hence would necessarily sound but a single
tube; but there are, a4 we have already stated, many rows of
pipes, and hence one key not only works one valve, but sey-
ernl, ranged in a transverse line directly across the wind
chest. That is, while a single key may sound first a funda-
mental note belonging to s chord which is found in one re
gister, it may open simultaneously valves belonging to tubes
in other registers parallel thereto, g0 as to admit air, and
thus produce notes having certain harmonic relation to the
key note; so that in fact by a single pressare of the finger, if
we so desire, we may produce a chord or portion thereof, in-
stead of a single note, as on a piano. Each trough in the
wind chest of course belongs to one set of pipes, and has its
own valve, so that the organist, by means of handles near
his key board, called ““ stops,” may admit the blast into one
or any number of the channels, and thus sound sny register
or registers he may desire. The total compass of each regis-
ter, in the great organ portion of the instrament we are de
acribing, is 58 pipes, and there are twelve stops, allowing &
selection of any of that number of registers. But these lat-
ter all differ in quality of tone; for instance,one is a harmoniec
flute, another & trumpet, a third a clarion; in fact each has
its own voice, due to the construction of the pipes.
The pedal stops are arranged in similar manner, and
number five in all, while the swell organ, which is oper.
ated by the second or higher key board, has a similar num-
ber of pipes, with a set of eightstops peculiar to itself. The
swell organ must here be explained, as used for diminuendo
or crescendo effects, It consists in mechanism similar to that
already described, but enclosed in atight box, the sides of
which are made like Venetian blinds. By opening these
shutters, more or less, the organist can allow the whole
sound to emerge, or can confine it, and =o deaden it in the
closed case. The electro-melody organ is an entirely novel
invention of Mr. Roosevelt, of which it would be hardly
possible to convey aclear Idea without engravings. It is, as
we have stated, asoparate little organ by itself, and is de-
signed to carry the notes of a melody or air, ina tone easily
heard above the accompaniment, and so prove very nseful
in congregational singing. It is connected to the upper half
ot the key boards,and with a Leclanché battery. Eachkey,on
being pressed, establishes a current which magnetizes an
electro-magnet and so opens the valve of the proper pipe.
The peculiar point, however, lies in devices which prevent
any but the upper or melody note being heard. Thus,if we
strike the chord C E G C, the upper C slone counld be heard,
if we allowed that note to rise, then only the G, and thus
throw out any number of tones. This invention is highly in-
genious, and though really very simple, quite dificalt to
solve at first sight.

There are many other appliances which we may briefly
notice in conclusion. Among them are four conplers,by which
the pedal, great, and swell organs sre connected, as may be
desired, by a mere pressure of the finger of the organist
on nbutton just sbove his key board. There are besides,
five combination pedals, for drawing out the full power of the
instrument, or full or part power of each integral portion,
Then there is ¢he usual tremolo arrangement, and various
other refinements, which, though interesting to the musician,
might fail to be appreciated by the general reader.

One of the most interesting applications of electro-mag.
netiam, it may be remarked, is to the church organ, and we
are aware of Instances of its use to much larger extent
than in the electro-melodio sub-organ noied above. In fact,
oue of the principal churches in this city has two complete
orguus, one being on each side of the chancel, and entirely
distivet from the other, A single keyboard communicates
directly with one, but operates the other by the electric cur.
rent and maguets activg on the valves; so that if desired, the
choir may be divided, half on each side, and yet both parties
be enabled to sing In correct unison with the instrument.
There are other points relating to organ improvements and
manufacture, which space prevents our here dwelling upon,
and to which wo shall allude at an early date.

Thoe Halloon Advortising Dodge Rejootod.

The Commissionor of Patents hns rejected an application
for a patent for tho broad idea of sttaching advertisements to
balloons, for the renson that a balloon is & common object,
upon which overy person has the right to stick or palnt ad-
vertisomonts if he wishes, In order to support a patent, the
applicant mast have invented something. It is not invention
morely to put advertisements on balloons.
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BARROW IN FURNESS, LANCASHIRE, ENGLAND,
The enormous devolopment of the iron trado, which has
taken place in the last twenty years, hss been as noticenble
in England as in this conntry, In this time the whole dis-
trict of Middlesbrough has come into existence a8 an iron
fleld, the works in the nelghborhood of Glasgow have been
{ncreased with astonishing rapidity ; and on the west const
of Lancashire, a now town has lately sprung up, which,
from the extent and quality of its production, is as remark-
able as either of the other industrial centers.
The Cumberland iron ores, which abound in the neighbor-
hood of Barrow, hnd been but little worked previously to
the establishment of Mr. Bessemer's system; but they are

Barrow and Rotterdam
one hundred cargoes annually,

The Devonshire dock ia thirty acres in extent, the Bue
clough dock thirty three, and outside of this Iatter thoro in
a splendid timber pond. The entrances are sixty feet in
width, and the depth of water maintained twenty-two fool
The stone quays are one and a half miles In extont; the
wharyves adjoining, one hundred acres, while there aro al
least ten miles of rallway sldings. Cranes and ecapstans
worked by hydraulic power wore supplied by Bir Willlam
Armstrong, and the original warchousoes, having s floor area
of 17,000 squnre yards, havo mors reoontly been augmonl

Timber ls Imported at the rate of

ed by the erection of n glgantle warehouss by the wide of

now found to be the mineral particularly adapted for the
production of Bosse
mer motal, or “low
steel,” an It is some-
times called. This
fact, and the enter-
prise of many local
manufacturers, alded
by the eapital of two
territorisl magnatos,
have created a town,
which, in 1847, bad &

of 825,
which commenced its
corporate  existence
only in 1867, and now
bas 50,000 inhabi.
tants and produces
5,000 tuns of metal,
chiefly steel, weekly.
On the opposite page
we give a birdseye
view of this interest-
ing and important
towa.

In 1564, Mr. James
Ramsden, mansger
and secretary of the
Furness Railway
Company, projected
and formed the Bar-
row Steel Company,
which erected large works for the purpose of cenverting
the produce of those furnaces into Bessemer steel, and then
manufacturing the valusble material into rails, axles, tyres,
and the other hundred forms in which Bessemer steel is now
used. It very soon after became apparent that the two ope-
1ations of smelting the ore and converting it into steel were
80 nearly allied in interest as well as in locality that an amal-
gamation was proposed between these works and those
owned by Mesars. Schneider and Hannay, and was effected
in 1866 under the title of The Barrow Hematite Steel Com-
pany (Limited). The Duke of Devonshire became chairman,
and Mr. Ramsden managing director, and it was virtually
only an offshoot of the original enterprise of the railway
company. They now possess twelve blast furnaces com-
plete, and in connection with these one of the largest Besse-
mer steel works in the world. These twelve furnaces stand

the Devonshire dock, divided into two blocks, each block

Fig. .—BARROW HEMATITE STEEL WORKS.

five stories in hight, and each possessing a fioor area of 5,000
square yards, the two being separated by a glass-covered
transit shed.

It was thought that some employment should be afforded
to the numbers of women and children who congregated idly
and uselessly in a town where employment had only been
provided for the male members of the community. Witha
view of opening another branch of industry, Mr. Ramsden,
towards the close of 1869, matured plans for the Barrow
Flax and Jute Company (see Fig. 2), having for its object
the erection of works at Barrow for the purpose of spinning
and wesving flax and jute, and the manufacture of coarse
cloths, sacking, bagging, wrapperings, etc. The scheme was
soon successful, and at present the mills, employing some
fifteen hundred hands, form one of the most conspicuous ar-
chitectural ornaments of the town. Business reacts upon

close to the gea shore, being arranged in one straight line,
but forming two groups of different
sizes. The slag is tilted direct into

ving dock is now in process of completion, which will afford
the company the means of making repairs in & more sub.
stantisl manner than was hitherto possible. These works
already employ more than two thousand hands, and will,
whon in full movement, domand at loast aix or seven thou.
wand men. The company have already contracted with the
Barrow-in-Furness Oconn Stenmship Company for six first
olass steamers, oach of which will ba about 400 feet In
longth, of 4,000 tuns burthen, and 500 horse power. They
are also building five steamshipf for the Dueal line of steam.
ors trading to India, Ceylon, and the East generally, the in.
auguration of which line has taken place so recently and so
sucoonsfully. These vessals will be about 880 feet long, 88
foot bosm, and 20 feet depth of hold, 500 horse power, and
4,000 tuns burthen,

Corn mills, rolling
rtock factories, rall.
way shops, newspa.
per officos, theatres,
bath houses, a yacht
club, and other indi.
eations of rapidly in
creaving  population
aud pablic  spirit,
have followed. The
public baths were
‘built by Mr Rame.
den st his own ex.
pense, and presented
to the town.

A rstroll through
the works and streeta
of Barrow gives one
ns true a picture as
may be of a teeming
hive of modern in.
dustry. ““Not ‘arms
and the man,' but
tools and the man, is
the true epic of mo.
dern times!" says
Mr. Carlyle ;and here
wehave the verynur-
sery of tooldom. Tall
chimneys all around
us, with their clouds of black, dense smoke; huge furnaces
pouring out by day and night their wealth of fiery molten
iron ;the heavy thud of the steam hammer; the sharp, ring-
ing clangor of conflicting metals; the perpetual puffing and
whistling of the locomotives, and the rattling of the rail.
way wagons laden with hematite and coal. Thess, and more
than these, tell us sowething of the power and the achieve.
ments of the Age of Iron.

A New Exploration|of the Libyan Desert.

Two baggage wagons recently passed through Leipsic en
route to Trieste, the enormous hight and unusual appear-
ance of which attracted general attention. They were des-
tined for the expedition which has just begun the arduous
labor of exploring the great Libyan desert. Among oiher
odd fittings, the two vehicles carried some five hundred emp-

business, one trade upon another, and the establishment of

ty iron boxes, intended for water tanks. Each vessel is
ensmeled inside and has a capacity of
about fourteen gallons, so that & sup-

the sea, and has already given & large
increase of land on the sea gide, upon
which whole series of stores, work-
shops, and other accessory buildings,
have been erected. For the present
weekly production, the quantities of
10,000 tunsof ore and limestone and
about 5,000 tuns of coke are needed.
Whst would poor Dud Dudley (asks
the Practical Magazine, from which
we extract the engravings), who first
introduced the use of coal for smelt-
ing purposes into England, have said
to this, when, scarcely more than 200
years ago, he writes complainingly:
“Some of the now going Furnaces
with Charcole do make two or three
Tun of Pigg or cast iron in 24 hours,

which quantity of cast iron,
with pit cole and Sea cole at one Fur.
nace I desire not but am contented
with half the proportion!”

The Barrow steel works, shown in
our Fig. 1, are the largest Bessemer
steel works in (ireat Britain; and the
company own several productive mines, It is believed that |
their profit in 1872 was not much under £3,750,000.

At the time Mr. Ramsden was first mooting the idea of
th> steel works, his mind was engaged also en an undertak-
ing of but little less magnitude and utility, namely, the for-
mastion of guch docks as should make Barrow altogether un-
rivalled as a seaport town on the large seaboard between
Liverpool and the Clyde. The construction of two large
docks was commenced in 1804, They were formed simply
by inclosing the channel separating the town from Barrow
Island by an extensive quay, forming the dock wall on the
main land side. The cost of actual formation was, owing to
the natural facilities of the site, only $1,000,000. All these
enterprises had given su immenso impetus to the growth of
the town, Private enterprise has not been slow in utilizing
the advantages of the new docks. ' There is a line of ocean
stesmahips from Barrow to Montrsal, and znother betwesn

— " :

Fig. 2—BARROW FLAX AND JUTE MILLS,

ply can be transported, sufficient to ren-
der the travelers independent of the
casual finding of wells or springs.

The Viceroy of Egypt, it is under-
stood, is to defray the expense of the
expedition, and this in addition to the
large sums, amounting to some $500,-
000 yearly, which he has given for some
time past to aid the labors of Sir Samuel
Baker, the German traveler Schwein-
furth, and the zdologist Hoekel. As to
results, it is probable that our geogra-
phical knowledge of the eastern portion
of the Desert of Sahara will be mate-
rially increased, and that the character-
istics of an untraveled portion of the
globe, as large aa the whole of central
Europe, will be made known.

The party left Egypt during the be-
ginning of December, starting for Ta-
rafieh, The objective point is Koufra,
in the center of tho Jdesert, which, it is
expected, will be reached by the last of
Jacuary,

<ar o—
Preserving Brickwork.,

this manufactory has now a very beneficial affect upon the |

- . v . . .
commercial interests of the port. The company have for The exclusion of damp from brickwork has long been an

some time regularly imported their own jute direct from In- | important problem with builders, It is stated that one of the

dia, and are about to estublish a regulsr service from Caleut- ‘
ts. Dundee must look to it, or it will nesds have to take
ashes with its sackcloth,

The year in which thejute mills were regularly opened for
business algo saw the establishment of | another Iarge indus-
try, scarcely inferior to the steel works in outlay or ambition.
This was the Barrow in-Furness Iron Shipbuilding Compa-
ny; and in this, ns in il the other enterprises, Mr. Rams-
den was the leading and directing spirit. The ¢ IMpPany so-
cured a large tract of land on Old Barrow Island, ll(llllil:illln\'
adapted for lsunching purposes; while on the lh-\-un-‘hir'(
dock side, the site was immediately connected with the rail-

way system. Thero is here accommodation for the construc-

tion of from twelve to fifteen veossols at one time. A gra.

most effective methods of accomplishing this object is the
following: Three quarters of a pounl of mottled soap are
dissolved in one gallon of boiling water, and the hot solu-
tion spread steadily with a fiat brush over the outer surface
of the brickwork, care being taken that it does not lather;
this 18 allowed to dry for twenty-four hours, when a solution,
formed of a quarter of a pound of alum dissolved in two
gullons of water, is applied in a similar manner over the
contiog of soap. The soap and alum form an insoluble var-
| nish, which the rain is unable to penetrate, and this cause of
dampness i3 thus said to be effectually removed. The ope-
ration should be performed in dry settled weather.

Another method is to use aight parts of linseed oil and one
| part of sulphur, heated together to 279°, in an iron vessel.
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" From Moy obamba to Cajamorea, i Chinchapoyas, is mule

~ traveller takes, he wishes he had taken another. We left
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THE NEW EXPLORATION OF THE AMAZON RIVER,
BY PROFESSOR ORTON..OVER THE ANDES.

No. &
| e—ee e

ROUTES FROM THE AMAZONS TO TIE PACIFIC.
Three are 1o the traveler from the Marafion to
thhd::‘ ?:k Up?h: Hualliga 1o Tingo Maria, & canoe
voyage of a month or more, thence 10 Lima by mule oid Hu.
anues and Cerro de Pasco. 2d. Up the Hualliga from Yuri-
maguss to Chasuta by canoe, eight days, thence by mule to
Moyobamba sid Tarapéto, one week. §d. From Yurimaguas

“eanoo up the Parana-pura to Balea Puerto, one week,
gmeo on fzot through the forest to Moyobamba, six days.

‘ days; and & railway, noarly finished, comed
ﬂd’a:tm‘::nwﬂlhln one day of Cajamorea. The time
here given is that of actual travel, but the delays in procur-
ing canoes, peons, and mules moro than double it.

We choso the Balsa Puerto route. Whichever route the

on their heads, while the young Lotharios lle in wait to make
{ love to their Rebeccas,

Transportation toand from the oity is diffienlt beyond do-
geription.  Nearly all exports and imports como from or go
to the east; and everything must be earried on the backs of
Indians over the horrible Balsn Puerto road and in canoes on
the Parana-pura. The Indians do not care for money ; so
that when a traveler or merchant wishos peons, ho notifies
the governor, through the sub prefect, who orders the police
to seize such as they can find and compel them to bear the
burdens. The route to the const oid Chiachapoyns and Caxa-
marea is traveled by mules, but theso are diffionlt to hire.
There are no duties on foreign goods entering Peru by the
Amnzons; but the freight is enormous, tho loss on liquors
being two hundred per cent and on other goods twenty-five.
A box of flour from the United States wolghing 80 1bs. sells
for twonty-two soles, or thirty conts a pound; while a rollof
bread weighing three ounces costs ten cents, Eoglish but-
ter is worth one dollar & pound; Colgate's soap, of which
6,000 1bs. are used annually, brings 60 conts a pound, and
iron, of which 500 Ibs. are sold yearly, sells from twenty to

Yurimaguss in & long canoe with five Indians, providing
thesn with salt fish, plantains, and chicha, and ourselves
with more civilised food, for & six days’ journey. Descend:
ing the Hualliga a short distance, we turned up the Parana-

ono of its main affluents. The first day we had a
comedy which might have been a tragedy. Ourold *“‘pope. I
ro ™ or steersman fell overboard, dead drunk; another Iu.
dian tumbled out twice for the same reason, and a third
dropped down into a heap io the canoe, A cold bath and a
Jong sleep brought them to, and we had for the rest of the
voyage an efficient crew.

A POLAR EXPEDITION AT THE EQUATOR.

Paddles were of no use on the rapid Parana-pura, our In-
dians—four in front and the comical genius behind—poling
the whole distance; and every night we camped on the
sandy besches, called ** plaias,” under palm booths, A few
pueblos break the solitude of this river. At Lemén is the
spacious residenco ‘of Mons. Jules Juan, built of chonta
slats and surrounded with & great variety of tropical fruit
trees, Hero, too, on the edge of the forest, we found another
Frefichman, who amuses himeelf in tracing correspondences
between the Quichua snd Sanscrit languages. Heis the aun.
thor of Amérigue Equatoriale, published in Paris, in which
ke styles himgelf “Don Enrique Vte. Ouffroy de Thoron,
ingénseur, Emir du Liban par acclamation générale en 1840,
Ancien Commandant ou Chef des Maronites, et Chef d'Etat,
Major Generale de Uarmée Turco-Maronite sous le Grand Vi.
gier L2zt Mahomet-Pacha, Vice Roi de Syric et d Egypte.”

Ascending the tributary, Cachiyfcu, we passed two large
distilleries, provided with the finest apparatus we have seon
inthe country. On the sugar mills we saw the well known
names of ‘‘ Mirelees, Tait & Watson, New York.” Wear
rived at Balsa Puerts, six days from Yurimaguas. This lit-
tle village of four hundred Indians, dwelling in nailless bam.
boo huts, that went up without the sound of a hammer, is
the chief port of Mayobamba. It manufactures nothing,
and the state of society is expressed in fandangos by night
and in street fights by dsy. During our stay, ten of the
chief men sat down before foriy-seven bottles of porter, and
goon after we saw the drunken governor, Antonio Rios,
knocked down twice before his own door. With such an
official to aid us in obtaining yeons to carry our baggage to
Moyobamba, we were detained five days. The second day
out, one of the Indisns dropped his load and decamped, and
two others afterward followed suit.

A TRAMP THROUGH THE FOREST, )

Procuring others, we continued onr toilsome journey on
foot, picking our way through the thick forest, climbing over
precipitous mountains, and wading across the furious Cechi-
yaca and its tributaries seventy-five times. The road, not-
withstanding the expenditure of £200,000 upon it, is nothing
but a foot path, and after a rain impassable; but it is the
peradise of the botanist and entomologist. The geologist
alsofinds employment, for he crosses the lofty Cerro de Icu-
to, consisting of ealiferousred seandstone; while the streams
bring down from some unknown source fragments of fossil-
iferous limesiwone, containing ammonites, brachiopods, cte.
Tas eandstone sppears to underlie immediately the Amazo-
nian clay formation,

Nineteen days from Yurimaguas, we reached the city of
Moyobamla. The gituation of thia city Is surprisingly fine,
built on an isolated platean that stands in the midst of &
luxurisnt plain, through which winds the turbid Mayo, snd
around which rise picturesque mountains—the worthy be.
gionings of the Andes. With an altitude sbove the sea of
2,600 feet, aud a mean snnual temperatare of 77°, the cli-
mate s delightful, Natureisso prodigal that anybody ean got
s living—exonpt physicisns. The orsnges of Moyobamba
are equal 10 the best Guayaquilinn ; while the coffes and ca-
cao arepraived In Lia. The ordinary ills, all due to im.
prudence, are Intermittent fever, erysipelns, and worms,
The ovly cass of drunkenness we have seen was that of a
priest, We visited two mineral gprings in the vicinity, One
is s hot spring, slightly ferruginous, the temperature of
which we found to be 106°, that of the alr being 76°. On
the slope of the Cerro, about three miles from the city, is a
copious sulpbur epring, forming a little lake thirty feetin
diameter, with a temperature or #4°, Waore this bronght

forty cents a pound. Beef comes from Chnchapoyns, and is
gnld for ten cents; cattlo are kept in the surrounding cha-

| caras, but neither for beef nor railk, but for the pleasure of

owning them. A few sheep are rafsed, but solely for meat,
pot for wool. Of home productions, pork is worth twenty
cents: lard, thirty cents; coffes, $2 nu arroba; tiles, $50 &
thousand ; brown sugar (‘*‘ chaucaca"), five cents, refined,
twenty-five, Thereis not a plow in the whole province;
but almost everything that is planted ylelds benutifully in
three months, August is the usual time for planting. Cof-
fee, cacno, rice, maize, mani (peanuts), oranges, pine apples,
bananas, and sugdr cane are grown, but only for home con-
sumption. Grapes (a gmall black kind), sarsaparilla, vanilla,
rubber, and copal, grow spontaneously, but are not gathered.
Abundance of fine timber (especially cedar and ‘‘ moyna ")
covers the slopes of the cerras, with plenty of water power
at band ; but there is neithera saw mill nor a chimney west
of Iquitos. The Moyabambinos, 9.000 in number, are con-
tent to dwell in mud lovels, tiled or thatched. Boards are
cut out with Colling’ axes, 10,000 of which are sold annual-
ly; the only fanlt found with them (by the merchants) is
that they are too good and last too long. The value of a
day’s work, from six to six, is twenty cents and food, or $5
a month. There areseven foreign merchants in Moyobamba,
of whom Mr. Sisly, the chief, has sold as much as $40,000
worth of goods in eight months. Trade at present is very
dull, as the hat business has declined.

The Department of Loreto, of which Moyobamba is the
capital, stretches from the eastern cordillera to Tabatinga,
and has a population of 60,000. The main villages west of
the Hualliga are TarapGto (8,000), Limas (6,000), Chasfita
(1,600), and Jevéros (1,000). The main exports are straw hats,
tucuyo (ecoarse cotton cloth), salt, aguardente, tobacco, beans,
coffee, and limestone. The tucuyo is made in TarapGto for
the Indiaus solely ; and an imitation is now manufactured in
Evgland, which sells at the same price (twenty cents) and is
preferred by the natives, It takes six days to spin one
pound of cotton thread, and eight days to weave one yard of
tucuyo. The principal salt mines are at Callana-yacu, near
Chasuta, Pillnana, and Cachi-yacu, near Balsa Puerto. They
are situated in red sandstone, along with gypsum, and sup-
ply the whole Marafion region. Agusardente is made wher-
ever the sugar cane grows. The best tobacco comes from
Jevéros; and limestone boulders from up the Hualliga are
shipped from Yurimaguas at $40 a tun,

MOYOBAMBA AND THE MANUFACTURE OF STRAW HATS.

But the great business of Moyobamba and the surrounding
villages is the manufacture of “‘straw"” hats. These are
made of the same material as the so.called Panama hats
of Ecuador and New Grenada. It is the undeveloped leaf of
the “bombonifije " (cariudovica palmata of sclence), which is
8 screw pine rather than a palm. The trunk of thia plant is
only a yard in hight, but the leaf stalks are two yards in
length. "The bark of theso leaf stalks is woven into baskets,
and the expanded leaves are used for thatching, It is the
leaf before it has opencd that is prepared for the manufac-
ture of hats, It then consists of a bundle of plaits about
two feet long and one inch in dismeter, The green outside
of this ““ cogollo " or bunch is stripped off; and then by an
iostrument called a ““ picaders,” resembling & pair of com-
passes, with legs set half an inch or 1uan apart, according to
the fineness of the straw required, the luaflets are made
into strips of uniform wizo with parallel sidos, The cogollo
is then boiled to toughen the fiber, and hung up in the snon
to dry snd whiten, when the leaflets run up Into cordlike
strands, which are then ready for use, The longest straw
which can be procured from the bomboufije is twenty.seven
and a half inches, It takes sixteen eagollos for an ordinary
hat, snd twenty-four for the finest; and a single hat i.n
plaited in from four duys to as many months, according to
toxture, Weenw o fragment of one begun which, if fin
Inhed, would bring $500 In Lima, Fortunes have been made
in the bat trade; but a.change of fashion in Brazil, Earope,
and the United Siates has redueced the number exported
from 100,000 to 50,000, snd the price from $40 & dozen to
$15

But Moyobamba Is as famous for its exeerablo roads sx for

down to the city, and respectable roands made to Hualliga
and tothe const, Moyobamba would become the Sartoga of
the south. At present, the eity is poorly supplied with wa-
ter, all coming from n few feeblo springs at the foot of the
platesn. Itisn novel sight to ses the long procession of
women, who are the water carriers of the city, descending
and ascending the deep barrances st oventide, with nitchors

its hats, The traveller who survives the Journey from
Moyobamba to the Amazons or the Pacific will remember
the road longer than the eity.  Three reglons Intervene be.
tween the Great Rivor and the Great Ocean: the Montaiia,
extending from the Huslliga to Chachapoyas; the agricul
| tural valley of the Upper Marafion; and the miniog district
between the western cordillera and the const,

part of the Montaiin Is coverod with a rich forest, but
from Moyobamba westward the road, or rather mule path,
for the most part winds over boggy valleys, bleak paramos,
and barren mountains, The distance from Moyobamba to
Chnchapoyns is forty leaguos; for one hundred miles of
which ona streteh, there Is not an Inhabitant, so that the tra.
veler must earry bedding and provisions and sleep in cheer-
leas tambos,

CROSSING TIE CORDILLERAS.

The highest point on the road is the Puna Piscognafinni
(meaning “ the place where the birds die ), rising 11,000 feet
abovo the sea.  Geologically, it consists mainly of black
#late, In which we discovered hosta of ammonites. It in this
rango which divides the waters of the Upper Marafion from
the afMuents of the Hualliga, and which, meeting the more
wentorly wierra, forms the terrible cataracts above the Pongo
do Manseriche,

Ascending nnd descending many a rocky staircase and
winding through a deop and picturesque ravine beside the
rushing Ventilla, and hotween towering treeless mountains
of rod sandstone, the wenry traveller suddenly and as grate-
fully finds himself in the city of Chachapoyas, of which I
will spoak In my next, James Onrox,

Improvement In l'nvlnc Apparatus,

An interesting scries of experiments hns been carriod out
in the Medway, off Chatham dockyard, by the officers and
mon of the Royal Engineers, under the direction of Major
1, D, Malcolm, the head of the torpedo department of the
School of Military Engineering for the purposo of testing the
merits of an invention by Mr. Maudlin Vinter, for enabling
divers, when employed at any depth, to Lold conversation
with those at the surface of the water. Hitherto an insu-
perable difficulty has been experienced by divers, in buing
unable to communicate verbally with the attendants above,
the principle usually adopted by divers when carrying on
their operations being to give preconcerted signals by so
many pulls on a single line. This, however, according to
Fngineering, appears to have at length been overcome by Mr.
Viuter in the invention submitted by him to the Government.
In the trials just completed in Chatham Harbor, Corporal
Falconer, an experienced diver of the Royal Engineers,
equipped in the Siebe and Gorman improved diving appara-
tus (which has gained the prize medal at Vienna), made the
descent ; and during the whole time he was under water was
enabled, by means of the new apparatus, to converse freely
with those above, every word epoken by him being distinctly
heard and understood. Mr, Gorman, who was present dur-
ing the experimental trials, stated that the invention would
be further improved upon so as to facilitate its use in all
diving operations connected with harbor works, and for lay-
ing stone blocks, ete., in connection with subaqueoas opera-
tions. The apparatus can, it is stated, be easily applied to
any description of diving dress. The value of the invention
will be readily understood and appreciated by every one in-
terested in the science of diving, from the simple fact of the
great confidence a diver will gain from being, in his isola-
ted position, enabled to speak directly to those in whose
hands his life, for the time being, is litemally placed.

Tiighman’s Sand Blast.

Some new and interesting applications of this invention
were lately described at a meeting of the students of the
Polytechnic College, Philadelphia, Pa:

Samples of raised lettering on marble, also of ground un.
colored and of stained glags ornamented by the process were
exhibited. Samples of thick plate glass, perforated by the sand
blast with well defined holes # inch in diameter, were shown.
The holes for the axles of the glassplates of electrical ma.
chines can be safely cut in this way.

The lettering of the block of marble had been done by first
grinding and polishing ove of its surfaces, attaching the
stencils (letters of the size and shape required cut ont of
plate metal), and then blowing sand, by means of a jet of
steam, on the surface, until, where unprotected by the sten-
cils, it is cut away to the required depth, Jeaving the letters
in bold relief. The stone to be cut is placed upon aamall
struck, and then removed backward and forward upon a
horizontal table, directly under the nozzle through which
the sand is blown. The nozale, which stands vertically over
the table, has the pipe for the sand, entering the upper end,
passing in the line of its axis, towards its lower opening.
The pipe from the steam boller enters through the side of
the nozzle near ita upper end, so that, when in operation,
gtoam purrounds the tube through which the eand runs,
The latter is connected by a rubber pipe, with a box of sand
set about it. Themachine is in operation daily at the stone
yard of Messrs, Struthers & Son, who are cutting by the sand
blast the sculptured design on the blocks of Cleveland stone
for the walls of the grand stairease loading from the entrance
hall of the new building for the Philadelphin Academy of
Fine Arts, now erecting on Brond stroot, The design on each
stone in aboat 20 inches by 10 fnclios, ropresenting foliage, and
in cut to the depth of five elghths of an inch in ten minutes.
When cutting glass, the sand is compelled by s current
of alr from a reservoir, kept under pressure by a small
blowing engine. In such a case, the stenells need not be
of metal. Rubber, and even thin muslin, will protect the
ginne,

- -

Evecriican Gas Reovnaton.—Mr P. Munzinger, gas en-
gineer of the Paseal Iron Works, Phiindelphia, Pa., has
dovised nsystom whereby the flow of gas from the works in-
to the maios can beregulated and controlled automatically

by oestablishing eloctrical connections between any point
of the gas maln and the works where the gasis manufact.

The lover' nred,
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DECISIONS OF THE COURTS.
United States Clrenlt Court===District of Massachu~
notis,

WENIANIN J ORERLEY, COMPLAINANT IN BQUITY,

In A€ matier of Benjomin J. Gre ley, for patent for INFROVEXENT IN SUS-
rexpen STRAPS — Decided December 14, 1573,

intwo devices—oach beiog & combined button hole and link—whore the
same elemetits, I 1he same relations, enter into the same combination, snd
rAle 10 Lhe saIne WAY separately, and as a combined device, the devices
same.
.'a"a.e.ée the opentng for recelving the button in each device was loager
than the diameter of the button, the fact that Ia one the opening wWas
elongated (o & direction at nght angles with the link, and io the other fna
direction paraliel with the link, was beld to be & mere structural change.
»tural changes of form and proporiion, although they tmorove the
ration and produce & much better result, yet one of the same bind, are
only different and better forms of embodying the same idea, and lastrate
the difference between mechanical skill and inventive genlas.

SaerrLey. Jo o
18 lnn 1ieation for s patent for an alleged improvement In suspen
‘I'h' u:op :“ L) wup‘nM in the Patent n&:e September 13, |50,
with t wo clatms. which were rejected. On December 16 they were wilh-
drawn and two others presented (o Hon of them. ‘1hese were rejected and
withdrawn, and on the 234 of February, 1870, the present cialms were pre-
sented. These clalms were rejected by the Examiner February and, on
appeal, by the Board of inm ners April 27, and by the Commissioner oo
appeal from the Roard, September 17, 1570, and by the Supreme Court of
the District of Colambia, 0t Appeal from the Commissioner May 8, 111

The bil) {n equity in thin case |s led under the provisions of the Afty-sec-
ond section o’ &- act of July 8, 1570, and 18 virtually an appeal from tho
decree of the Bupreme Court of the District of Columbis rejecting the ap-

1l on for t tent. *

X 1%0 B:.u:h - ot of R. A. Brooman, granted In 1861, was cited In the

ferences o reco .

"TM devl “ol Greoley hias, first, s link forattachment to the web Loecond.
an en y of the device for the insertion of the button; third, the
1oop at the bottom for retaining the bution. Each one of these s'suds o
e same relation (o the othors and performs the ssme function in Greeley's

Brooman's device. The same clements enter In the same relations
1Bt the same combluation, and they operate In the same way, separately,
aod as & combined device, *

The Court held that the differences between the two devices are men‘l{
structura) changes. Such st ursl clu.u{u of form and proportion, Al
though they Improve the operation withoun cmstng the mode of opers-
tion, and prodace a moch better resalt, but one of the same kind, are only
different and better foros of enbodyu: the fdes,and Llustrate the
difference bet ween mechanical akill and Inventive genlus.

As com with Brooman's uu;‘l.lo.. the eon&l.dmﬁ device as a
combdined co Is not & novel one, but p same o} ts op-
erat n¢ in the same way to prodace the same resalt, and Is not patentable.

Bill dlsmissed.

ITM'. mplaloan
% m-i?}.? canuuukner of Patents.)

NEW BOOKS AND PUBLICATIONS.

Tur Wonxsuor for December 1 fon of the paper on
the * Vieans Exhibition in Connection with Art Industry.” There are s
number of fine wood engravings, of original desigus In silver ware, fresco-
g, ote., togother with hints cnd sahort paragraphs usefal to the decorative
arust. This wagazive deserves much praise jor its excellent typography
and the evostant variety of beautiful represcatations of the best produc-
Uons 0y Auropesan Industrisl artists which (t sets before its readers. Each
nomber coniaing a large sheel of working drawings, from which many of
Ahe hansomest doslgns may be reproduced. Published by E. Stelger, Nos. 22
wod # Frankfort strewt, New York, Subscription price, $5. 40 per year,

PUMIFYING MiopLiNes (8 & subject which s now attractiog coasider-
able attention among millers in this country, Mr. Allen, an scting sssist-
ant exsmioer in the Patent OMee, has published a small book. giving
photo engravings, and the clnims of existing United States patents and a
brief digest of some foreign patents. Price $35. Address all communica-
tlons to DeWitt C. Allen, Room 97, Patent Office, Washington, D. C.

Construot & neat model, not over a foot in any dimensfon—smaller If poa’
sibhle—and send by express, prepald, addressed to Muxx & Co, 37 Park lHow
Neow York, together with s description of {ts operstion and merits. U8 re-
celpt thereof, they will examine the Invention carefully, and sdvise you sa
1o 't patentadllity, free of charge. Or.lf you bave bot time, or the moans
at hand, to construct & model, make as good & pen and ink sketch of the
tmprovement as possible and send by mall. An snswer as L0 the prospect
of & patent will be recetved, urually, by return of mail., It s sometimes
Dost 10 have & search made at the Patent Ofice. Such a measare often saves
the cost of an application for s patent.

Prollminary Examination.

In order to have such search, maxe ouc & written description of the lnves -
tion, in yeur own words, and & peacil, or pes and Ink, sketch, Send thess
with the fee of §5, by mall, sddresz >d to Muxx & Co., 87 Park Row, and in
due ttme you will recelve sn acknowledgment thereof, followed by » writ
ten report in regard to the patentabllity of your improvement. Thia special
search Is made with great care among the models and patents st Washing
o0, W asertaln whether the lmprovement presented ia patentable.

Rejected Cases.

Rejected cases, or defective papers, remodeled for parties who have made
spplications for themselves, or through other agenta. Terma moderate.
Address Muxx & Co,, stating particulars.

Caveats.

Persons destring 1o file a caveat can have the papers prepared in the short.
eat ttme, by sending & aketch and description of the invention. The Govern
ment fee for a caveat is §10, A pamphlet of advice regarding applications
for patents and caveats s furnished gratls, on application by mail. Address
Muxx & Co., 5 Park Bow, New York.

Trademarks.

Any person or firm domiciled in the United States, or sny firm or corpors.
tion residing in any foreign country where similar privileges are extended
to citizens of the Unitod States, msy register thelr desigus and obcala pro-
tection. This (s very Important to manufacturers In this country, and equal-
1y 80 to foreigners. For full particulars address MUNy & Co., ¥7 Park How,
New York.

To Make an Application for a Patent.

The appiicant for a patent should furnish s model of his Investion If sus
ceptidle of nue, although sometimes 1t may be dispensed with; or If the o
veation be a chemical production, he must furnish samples of the ingred!
ents of which his composition consists. These should be securely packed,
the inventor's pame marked on them, and sent by express, prepald. Small
models, from a distance, can often be sent chesper by mall. The safest
way to remit money Is by & draft, or postal order, on New York, payable to
the order of Muxy & Co. Persons who live In remote parta of "+ country
can usually purchase drafts from thelr merchants on thelr New Vork cor
respondents.,

Relssues.

A refsano Is granted to the original patentee, his helrs, or the sasignees o!
the entire interest, when, by reason of an insufficient or defective specifica-
tion, the original patent (s Invalld, provided the error has arisen from load-
vertence, sccident, or mistake, without any fraudulent or deceptive Inten-
tion.

A patentee may, at his option, have In his reissue s separate patent for
each distinet part of the Invention comprehended In his original application
by paying the required fee in each case,and complying with the other re-
quirements of the law, as In original spplications, Address Muxy & Co.
7 Park Bow, for fall particulars.

Design Patents.
Forelgn des and facturers, who send goods to this country

Inventions Patented In England by Americans,
{Complled from the Commissfoners of Patents' Journal.)
From November 3§ to December 8, 1873, incluaive.
Frxmsuino Frura—~J, F.Greene, Brooklyn, N. Y.
Frasn Liour S1oxaL.—Rev. J. C.Nobles, Elmira, N. Y., et al.
Fomxaxo Prre CourLixas.—M. Blakey, Etna, Pa.
GRINDING CYLINDERS, 270.—J. M. Poole, Wilmington, Del.
Hozsx Corran.~J. Heywood, Michigan.
Hriroe Miny.—V. Winters, Dayton, Ohlo, ef @l.
Lawx sMlowen.—~W, Sellers, Haverhill, Mass.
Mzx's Drawxzs.—J. J. Fitz Patrick, Philadelphia, Pa.
Presexvine Woon.—C. P, N. Weatherby (of New York city), London, Eng.
PRINTING PrRss,.—J . T, Astley, Brooklyn, N. Y.
PrixTiNG Press Fxxo,—J, T. Astley, Brooklyn, N. Y.
Horvixe Macurxexy.—J. J. Williams, Pittsburgh, Pa.
Suir's Axxon,.—J. T. Parlour (of Brooklyn, N. ¥.), London, England.
StireniNe Booxs.~ E, D, Averell, New York city.
Sraerouinoe Har Tirs.—J. Sheldon (of N. Y, city), Edgley, Cheshire, Eng,
Tuckzn. ~£, Boulllon, New Orleans,La.
WeLoixe Inox 210 —J. Popping, New York cfty.

Value of Patents,

AND HOW 70 OBTAIN THEM
Practical Hints {0 Tnventors.

ROBABLY nolinvestment of & xmall sum of money brings s
$1¢ .ter roturn than the expense incurred In obtalning a patent
oven when the invention {s but s small one, Larger inventions
are found to pay correspondingly well. The names of Blanchard,

. Morse, Bigelow, Colt, Ericsson, Howe, McCormick, Hoe, and
others, who have smassed fmmense fortunes from thelr inven.
tons, are well known, And there aro thousands of others who
bave roalized lurge sums from thelr patents,

More than Firry TuousaxD inventois haye ayalled thomselyen
! of the services of Muxw & Co. during the TWENTY-3LX yoars
they have uoted ax solicitors snd Publishers of the SCIEXTINIOAMERICAN
They stand ot the hesd lo this class of business; snd thelr large corps
of ssaistans . mostly selected from the ranks of the Patent Office: wen ca
pable o1 readering the best seryice to the Inventor. from the experience
practically obtained while examioers In the Patent Office: enables Muxx &
Co. %0 do everyihing appertalning to patents BETTER snd CHEAFEN than
any vther tellable sgoncy.

HOW T0 2 - neaniyever ot dwerivng
OBTAIN

some Invention which comes

to this ofMige. A positive an-
Awarcan only be had by presenting & complete application for a patent to
the Commissioner of Patents, An spplicstion consista of a Model, Draw-
fog Feultion, Osth, and full Bpecification. Varlous official rules and for-
1alitiee most also be observed. The efforts of the inventor to do all this
Dusioess Limeell ure gonerally without success. After great perplexity snd
delay he ix ususlly glad Lo keok the aid of persons experfenced in p

DAY se patenta here upon their new patterns, and thus prevent others
from fabricating or selling the same goods in this marZet.

A patent for s design may be granted (o any person, whether citizen or
alien, for any new and original design for a manufacture, bust, statue, alto
rellevo, or bas rellef; any new and original design for the printing of wool-
en, silk, cotton, or other fabrics; any new and original tmpression, orna.
ment, pattern, print, or picture, to be printed, painted, east, or otherwise
placed on or worked Into any article of manufacture.

Design patents are equally as important to citizens as to forelgners. For
full particulars send for pamphlet to Muxy & Co., 57 Park Row, New York.
Forelga Patents,

The population of Great Britain fs 31,000,000: of France, 37,000000;: Bel.
gium, 5,000,000; Austris, 36,000,000; Prussis, 40,000000; and Rassia, 50,000,000,
Patenta may be secured by American citizens In all of these countries,
Now s the time, while business Is dull at home, to take advantage cf these
tmmense foreign flelds. Mechanical (mprovementa of all kinda are always
In demand in Europe. There will never be a betier time than tho present
to take patents abrosd. Wo haye reliable business conneotions with the
principal capitals of Europe. A large share of all the patents secured (o
forelgn countries by Americans are obtained through our Agency. Address
Muxx & Co,, 57 Park Row, New York. Circalars with fuil Information oo

forelgn patents, furnished free,
Value of Extended Patents.

Did patenteos realize the fact that their inventions are likely to be more
productive of profit during the seven years of extension than the first full
term for which thelr patents were granted, we think more would avall them
slves of the extension privilege. Patents granted prior to 1861 may be ex.
tended for seyen years, for the benefit of the Inyentor,or of hils holrs in case
of the deceass of the former, by due application to the Patent Office, ninety
days before the termination of the patent. The extended time Inures to
the benefit of the Inyventor, the assignees under the first term having no
rights under the extension, pt by special sgr t. The Government
fee for an extension 1s §100, and it Is necessary that good professfonal service
be obtained to conduct the business before the Patent Office. Full informa-
tion as to extensions may be had by sddressing Muxx & Co., 37 Park Row,

Coples of Patents,

Persons desiring any patent lssued from 1536 to November 26, 1867, can be
mupplied with official coples at a reasonable cost, the price depending upon
the extent of drawings and length ot specification,

Any patent lssued sinco November 27, 1567, at which timo the Patent Office
commenced printing the drawings and specifications, may be had by remlit.
g to this office §1,

A copy of tho clalms of any patent lssued since 1838 will be furnishod
for §1.

When ordering coples, please to remit for the same as above, and atate
name of p too, title of Invention, and date of patent, Address Muxx
& Co,, Patont Sollciters, 57 Park Tlow, Now York eity,

Muxx & Co, will bo happy to see inventors in person, at their ofce, or to
adviso them by lotter, In all cases, they may expect an Aonest opinion. Foy
such consultations, opinions,and sdvice, no charge (amade, Write plalnly
do not use pencll, Lor pale fnk ; be brief,

All business committed to our care, snd all consultations are Kopt secre
and strictly confidential,

In 81l matters pertaining to patents, such as condueting Interferences,
procuring extenst drawing ' o & fnatf fnto the valldity
of patents, eto,, spoecial care and attention is given. For Information, and
for pamphiots of Instrustion aod sdvics

Address

MUNN & €O,
PUBLISHERS SCIENTIFIC AMERICAN,
37 Park Row, New York,

OFFICE IN WASHINGTON—~Corner of ¥ and 7ih stroets, 0pposite
Patant Offien.,

bualuess. and bave ull the work dons over again. The beat plan {x to sollcic
m“_"ﬂ #4 thie begloning. If the parties consulted are honarable men,
o Inventor may safely confide his (dess Lo them, they will sdvise whether
the lmprovement s probably patentable, sod will give bim all the directions
Beedtul Lo protect his rights,

Mow Can I Bost Secure my Invention 1
- Tl Jean Inquiry which onetnvontor naturally aske another, who has had

w‘m- obiainiog patents, His anawer generaily 15 as follows-

Becent American and Foreign Patents.

Improved Extensible Brace for Supporting Trenches,
Willlam Rellly, Nowark. N. J,~This brace (s designed as » substitute for
the wood braces now used to stay the banks of doep cuts for sewers and
the lke and It consists of a couple of strong screws scrowed 1oto a oen.
ter plece from opposite directions, and having & Jarge head, which are
screwed in opposite directions sgaiost tho eldes of the bank 20 ax 10 be
adjusted, as Lo length, for ditches differing consideranly in width,

Improved Package for Granulated Tobacco.

Goldsborough Noblineon, Loulsville, Ky.~This invention relates to tha
material which 18 employed to form Wrappers for smoking tobsceo, and
conslats fn the application of the jeaves of corn shoeks for that purpose,
Around the ususl Jacket or packet 1o which the cut tobseco Is placed, s
s rories of leaves are wrapped spirally, the socond bioding the first and the
third the second. They are folded over at the ends, provided with a tie
ribbon, and then sealed st each end, The leaves of the com shuck poseers
a water-repellent property snd s Sexibllity which make them even prefors-
bie to paper, foll or cotton,

Improved Gas Cock.

Eugene M. Morris, Baltimore, Md. —This invention relstes to the gas cock
which conjolas the meter and servica plipe of a bullding, and consists In
povel means of insuring & perfect drip of the water which remalos after
the gas 18 st off and which resulta from condensation of aqueous Yapor
A 5003 88 1he valve 18 closed 1a order to abut off the gas, any liquid In the
valve chamber tmmediately descends through & tube (nto the drip Yessel,
whenoe 1t can be drawn off at sultable intervals by ihe removal of the
screw. Hy this device there in no opportanity afforded, to the matters held
1 solation by water, to remain fo the valve chamber and make & donosit
which will work in between the tube zud bottom, or for the water i (he
bottom of the valve chamber (o frecze abont the tube,

Improved Plastering Machine,

Gustavus Stevens snd James H, Watsoo, Tawas City, Mich.~This (aven,
tion relates to plastering the walls of bulldings, and consists in & machise
#0 constrocted and organized as to lay on and spresd the mortar at one
operstion, thereby grestly economizing time, dofog the work uniformly
well, and greatly lessening the ordinary cost.

Improved Grain Cleaner.

Willlam Honghton, Great Grimsby, England.—~The grain is supplied to &
first separator sieve, which retaivs all stones or matters larger than the
graln, whence It passes oni to the second separator, which removes loose
dust and small seeds, both separators delng mounted and operated from s
crank, i the ordinary manner. The graln passiog over the second separs-
tor is delivered through a chate Into a spout, whence It meets an upward
current of alr, which, passing through It ss It falls, removes any loose
smut balls and other light impaurities before the grain enters the scoure-,
The alr current carries the imparities into the upper exhanst box, ia which
s curtaln {s placed, together with a damper. which may be closed, more or
lesa, a8 required, to cause the heavier particies to be deposited In & box,
while only the very light dust is csrried on to thefan. The graln being fed
to the scourer is subjected to the action of the beaters, which throw [t off
sgalnst the steel clothlag of the eylinder, whereby the adhering smat ts de-
tached, the resulting dast belog carried away by the alr draft through the
perforations tn the cylinder to the fan by side passages, The graln grads-
ally passes down throvgh the scourer to the dottom, whence It escapes by
the exit, which carries It Into a second exhaunst spout, where, as it falls, It
1s agaln subjected to s current of alr, ¥heredby thé remalning Impurities are
separated and carried upward iato o second exhaust box, {a which the hea-
vier particles, consisting principally of unsound grain, are deposited, the
remainder passing on to the fan, There is a spout through which the grain
s passed directly into the exit when It {5 desired only to separate and clean
1t without subjecting iz to the action of the scourer, and a valve which
closes the passage to the scourer aud ooens sald spout.

Improved Machine for Riving Shingles.

Charles Shelmandine, Jeferson, N. Y.—The object of this lavention Is to
provide a machine by which shingle, stave, and heading bolts can de rap-
{dly and economically rived {nto blanks; and it consists of two or more
sots of movad? > knives or blades, 3 sct of stationary ones, and 3 movable
table, and operating devices for the table and the movadle knlves, all com-
bined and arrangad 50 that s bolt put on the table under the kalves will be
forced agalnst the stationary kalves and split on the sides to remove the
spalt; then a set of movable knives w{il move down acd split the block
iato two or more pleces: and thea the pexi set will operate (o the same
way, and comiplete the operation by saccessive actions, which are necessary
{n order thal the knives will not bind In the dlock, as they would if the
whole gang were forced through it simultancously,

Improved Harvester Rake.

Edward Lippoldt, Brightos, IIL—The matn features of the rake, ita form
and manner of operation, do not difier from rakes already In use, scd the
invention applies excluaively to the rake arm, which is made to sweep over
the apron of the machine In the usoal maoner. The common rake arm Is
ordinarily 8o rigid that it {s very llable to be broken, and thereby cocasion
trouble and delay. This difficulty is remedied by making it 1o two parts
and connecting the parts together by a hinge, & wing belog attacaed to one
part. A spring barbears against the wing, and a bow spring rests sagainat «
projection fn the hinge. When the arm {s forcod back by the strala upon i1,
1t Is forced ngainst tho power of the spring, and the back motion ceascs
when the spring bocomes stralghtencd, so that (ta center strikes the spring
bar. When the pressure agalnst the arm cesscs, the spring bar throws 1t
to {ts normal position,

Improved Safety Pocket Attachment.

Richard L. Russell, Brooklyn, N, Y., assignor to Joseph W, Robdins, who
may be sddressed for Information concerning the purchase of rights P O
Box &30, New York city.~This Invention consists of a little spring-actuated-
hook combined with thin plates of metal, baving a round noteh 1a the edge
#0 that & wateh chaln, dropping into the noteh whea the hook is pushed
back, will be confiued In sald notch by the hook when let go. The plates
are adapted to be sewn orothierwiso fastened to the pocket Md of & vest or
other slde pocket, a0 that the chaln will natarally drop Into the coteh when
the watch s put In the pocket, and thus be secured. The waleh cannot
then be pulled out without attracting the notice of the owner, Any other
object—say, & pocket book—may be secured tho samie way by belog attached
to tho chain, The dovice Is also useful for f Ing the pantal pocket
in connection with a short chaln, the Iatter bolag conuected to the pants.
loons, by one cod, st the top of the pookel, and tho end with the button
belng fastened lu the noteh of the plato by the hook, sald plate and ook
bolng fantened In oron the Ild of the pockoet. A lttle projection of the
hook rises up through orabove the pocket Iid sutiiciently to apply the thumb
or finger A0 88 Lo push It back readily when !t ls desirable to release the
chaln to got the wateh or to open the pocker,

Improved Fire Extingulshing Water Plpe Attachment,
Thomas Millor, Now York oty . —~This Invention consisis In attashing
olmbing pins to tho standing plpe of & bulliing so as to make It avatlable
forn fire osgapo. They may either be tapped directly fnto the pipe, or lato
collars, olamped on,

Improved Relrigorator,

Erastus 8, Root, Providence, R, L—This luvention Is an {mprovement In
the class of dumestic refrigeratorsin which the food ebambers are arranged
around a central feo or coollng chamber. The tmprovement conslists ia the
conatruction of the cooler, to be placed within the erdinary rectasgular
to Hned box, and which has a central space provided with shelves and sur,
rounded by & concentric chambeor which Is flled with amall luwps of ice
This chamber Is partly surcouaded at (s upper half by the other segmental
conceatric chambers, which are also flled with lumps of ice. Toe Inner
chamber serves malnly 1o keep the central space cool, besides cooling with
(ts lower surface tho outer box, while the upper segmental chambders are
more especially deslgned (o keep the box at the required tempeorature.

Improved Rallway Switch,

Wihllam A. Stingeriand, New York oliy.~One patr of short tracks nas
switeh rafls pivoted at ono end, and frogs placed at the other; and spother
palrof tracks has the awiich rallsat one end, and the frog ralls at the other:
while & iblrd pair of tracks has switch ralls at one end, and totarned frog
ralls at the other. These three switch ralls are all pivoted on the same sta.
tonary plate aud Amovable one In the uwial manner By placiog theso paris
in thin reladion (o oach other, every trala movlog one way Is compelied 10
take tho middle ralls, which slways connect with the main or a'de track
while a traln moviog In the opposite dircetion from elther track wifl pass
1o frog ralls or the worn lu ralls - henco. under no clrcumatauces can atraln
1o clatmed. be aceldently thrown from the track by whie carclessaness of
the snvich toniline
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i ?‘:’*; w Adjustable

T .San Antonto, Texas,—~To the hat, of any approved
Tenaclo ey ar lix coniection With (he brim, & bavd

correapond to the shape of the
the parts,  Itisslotted

and covered with the perforated leath-

od or more hand springs, of bhrasa
Dent shape, which wprings are attached with thelr
‘:‘.’.n the body of bat. A wodge-shaped plece
materfal 18 introduced betwoen the legs of the band
‘which wedge s pashed up or down as 1t 18 dostred 10 wake tho uad

Hut,

e mcmmc‘::‘mll‘". I rand con
re, Salem, N, J.—Saitable gulde the covers :
53 dJ.:,t of earth to Lo placed over the seed, A
to lopeen the exrth and crusl the clods, The hoos aro
applied Yateral plece of {ho frame, mado of oblong shape, and
m“ apte towsrd the (ongitudinal axiaof the coverer,by
Imeans of which the earth 1§ tAFOwR 0Yer he cor (o eover the same, form.
.. also, & tidge or elevation, which 1 then spread ont level with the hind
olier. Thegquantity of earth tobe thrown by the hoes over the seed may
thmnﬂmmm-lu it, the roller ylelding free.
1y to the pressure exeried on the handler.
1 Refrigerntor. ’

Richard A ger, Raltimore, Md.—This luvention ts a refrigerator ro
constracted that the 1ee warer can be utlitzed for coollng the provislon
oh " Tho Lee chataber In formed (o one part of the top of an funer
o, anil tho bottom of which i iade tncliued, so that the 1ce water may
fow oft ax (ast an the foe melts, The feo water tank 1s also placed In the
‘upper partof the inner box, butat & lower level than the lee chamber, #0
\hat the foe water may be recelved and held In the sald tank ax It drips
from thesald fco chamber. In the space above the fce water tank Is sc.

rod & pan In which articles to be kept cool are placed, and which i made
mnﬂmom the water tank to be convenfently cleaned. In the
wmm {ee ehamber and water tank are placed shelves of perfor-
atod sheet metai or wire rods, to recelve the articles to be kept cool.
Impraved Milk Cooler.

Oharies A. Douglas, Franklin, N. Y.~This invention consists In protect-
Ing the metal water pan of a milk coolerby a paper, felt, or other non-con
dueting cover or envelope for the bottom and sides, to prevent tho cold
water rutning through it for coollug the milk pan from taking up the hest

of the atmosphere from the outslde, the sald paper or other non-conduct+

tog cover belng held np to It by any suftable frauie or support.
Twproved Bale Tie.

Laudon Carter, Huntsyille, Ala~In connection with a blook anda clip
sy mocket plece, botli attached to one end of tho band, and baving fanges
dent Inward over the lattor, (tis proposed to employ a wedge, which Is cut
sway or shouldered on itsundor alde to adapt it to be tuserted in the clip
or socket plece, so as to bend and clamp the free end of the band.

Improved Fly Trap.

Menuan L. Chapmaz, Marcellus, Mich.—~A tin casing forms two sides and
hetop of the trap, and 1s open at the bottom. Laterally connecting tin
troaghs are soldered to the sides of casing and contain sospsuds, in which
the fles got killed. Feet of sufficlent hight to admit the files below the
trough and the sides of the trap are provided at the bottom parts of
troughs, The open sides of the trough along the trap are closed by slid.
Ing glass panes, which may be eastly taken out sud which fit closely to the
#ldes of the troughs so that no fiy can escape. The bait Is placed lnslde
the cxaing, the bottom opening of which {s shaded more or Jess by the tin
eastng, so that the files, after once belng to the trap, donot crawl out the
same way, bot fiy to the light toward the glass panes,and get drowned In
the troughs.

Improved Flower Maker's Grass Cutting Machine,
Theophilus Miliot and James Millot, New York city.—This Invention
consists of & cutting board and a shifting gulde for it, combined with s
cottlag machine of the kind commonly used for cutting paper, 80 that the
pack of cloth pleces to be slitted and cut off In bunches, being clamped to
sald board, may be led along under the cutting blade, In the ordinary way,
for slitting, xnd then shifted lsterally for cutting off the punches of gras,
biades. The Invention also consists of & polnt-trimming dlade, arranged
o2 & movadle support, #o that 1t csn be operated 1o bevel the cornerof
the pack of the cloth pleces while sald pack s In the pesition for the cut
ting off sns slitting blade to act, and which sald support!s #0arranged
that, whea the slitting dblade moves down, an inclined plane thereon will
move the polot eatter out of the way,

Improved Balanced Slide Valve.

Charles H. Hatelinson, Concord, X, H.-Oa top of the valve {s & short
eylinder. The balincing part works steam.tight agsinst the steamchest
top, and sald top works up and down within the cyiinder. The part work-
g against the steam chest face cxcludes the steam from the top of the
valve sad, therefors, relieves it of 40 uch down pressure as I due to the
ares o5 sald yalve from which it exclodes the steam. [tisheld up to sald
[ f3ce by the steam pressure on shoulders

Improved Tilting Stand for Carboys.

Abzer W, Caverly, New York city.—~This Invention consists of s tiUting
or rocking stasd for tiiting carboys when pouring ont the contents ; the
olject belag 10 enable the operator Lo turn the carboys both down and up
with & gentie and regular motion, so that the acla will not be spilled or
forcibily ejected by the swashing of it by the lrregular and sudden motions
rommon 1o the ordinary wuy of bandling carboys. The stand, belng left to
iteel!, will remain upright with the carboy on 1t

Improved Door Latch.

Frank Stowe, Haron, O.~A recess 1s cut fnto the ordinary boit of a door
Inteh, which is deeper near the projecting part of the same. A dog s pro-
vided with & socket baviag o rubber cushion, and at fts lower end with »
} lug, which projects under the bolt, sliding along the recess as the bolt Is
1 woved In either direction. A band spring is applied, with one ead secured
to the outer plate of the lateh, while its other end presses firmly on the dog
aad lug. The socket part of the dog slides between & casing of the coyer
plate and the side face plate of the Iateh, The rubber cushion projects be.
youd the caring and the door, when the bolt Ix drawn back by the koob and
tho Jug locks the bolt 1o position Inkide of the facs piste. On closing the
door, the cashion strikes nofsclessly againat the Jumd of the door, the dog
forces the spring back, relealog the lug from the wider part of the recoss
causing it to s)ide along 1ta parrower part, and allow, thereby, the boit to
‘ock Into the cateh piate without necossliating the forolng back of the
2018 by the same. The grating nolse ineldent to the friction of the bolt on
the cateh plate, an woll a4 thet cansed by slamming the door, I almost
entirely done sway with,

,r.
T

Improved Game Table.

Hobert It Crawford, Wytheville, Va—~This favrention (s an Improved
game tabie, ealied the * Dexter Table,” and which 13 Detweesn s bagateile
tabie and & ten ptn alley, having some of the characteristios of each, and
spob which varfoss gasnes may be played. Inplaying, the pins are placed
spon numbered 1Dt Bpon the forward end of the platfonms, and & ball ta
placed opon the rear purt of seid platforms and strock with s cue, the ob-
Joct belng 10 knock the pins from thelr plsces. Numbers placed st the
#ides of the pols from which the plas are knocked are added, and thelr
sum ie conaldered the sumber of polnie made,

e ——

Improved Adjustable Binckbonrd.

Peter W. Moeller, New York eity. ~This invention Is & blsokbosrd for aee
n tchools and other places, 8o consructad that It may be ratsed and low-
ered 1o adjuat 1 Lo the hight of the person astug 11, and sccording to the
part of the board 1o be used. One part of the board, when flled, may be
rajsed and 1he operstion conlioued vpon the other part. The Invention
consiets lo the comuination of two blackbosrds and & suspension cord with
« frame, grooved upok the Inner surfaces of 1te side bars 10 recelve the
edges of (be sald blsckbourds, and [0 groeves of one of the side bars of

moved and tarned,

-

the frame, wade deeper [y Iholr Jower parts 10 ensble the boards 1o be re- |

——

*Improved Hand Cultivator,

Amos W. Roxs, Northeld, Mass, ~The two whools ravolve upon the
Journals of tho axle, to which are secured the haodles which are connected
Dy & eross bar which serves to operate the machine. Guarda are provided,
destgned 10 provent the plants, when small, from belng covered or Injured
by the soll thrown by the plows. The plows may bo adjusted wider apart
or closer together, or readily attached or detached as may be required,
One plow Is made with a projecting arm upon the upper part of one of Its
#ide vdges, Lo smooth off tho soil in forming the hills,

tmproved Combined Stubble Shaver and Meraper.

Henry Von Phal, Jr., and James Mallon, Holly Wood, La.~This Invention
12 for grabbing or ahaving snd seraping sugar cane stubble. The vertioal
side frames are roundod up to adapt thom to sOryo as ronnors, and hnye
shioon nttachod to them, which, at the front ands of the framos, are extond:
od upward, and are attaehied to the top bars of anld frames, The knlves
are holted to the horizontal arme of angular bars, and have an edge formed
upon both of thelr aide odges, 80 that whon ono odgo becomos dull the
knives may be detached and reversed. The bars aro so formed that thelr
horizontal arms may tncline to the rearward to bring the knlves toto a
good working position. Sultable construotion enables the knlves to be
convenlently ralsed and lowerod, as deaired: and by another arrangorment
Whe knives and a scraper are ralsed and lowered at the samo time and by the
ssmo operation, Guards are attached to the frames to averlap the lnner
ends of the knlyes aud prevent them from bocoming chokod with stubible
or othor rabbish. A cuttor is also provided, the shank of which Is dealgnod
1o split tho rldge in advance of the knives and scraper to enable them to
operate more easily and with botter offoot,

Improved Plow,

Riohard A, Brown, Onkland, Miss.~The plow lias a rear land sido exton-
ston, and Is soouroed to the foot of the standard, and the latter ta connoot.
od Wwith the beam by tenon and mortise (the former having a rounded
shoulder), 80 that {t may be adjusted fn a vortical plane at n greator or leas
plteh or angle to the beam. A forward fnclined brace rod Is conneoted
with the standard, and passes through the beam, A similar rod, having
nearly the same Inolination as the standard, [s plvoted to the land alde ex.
tension, and passes through the rear end of the beam. The upper ends of
the brace rods are scrow-threaded, and nuts are applied thereto, so that by
wdjusting them the lower end of the standard, and with it the plow, can be
moved forward or back to vary the piteh of the latter, and thereby govern
the depth to which it will enter the soll. By this arrangement of parts the
pitoh of tho plow Is readily varied ; and It 1s o braced by the rod that only
an ordinary sorew bolt 1a requisite to secure It to the standard, and the lat
tor doos not require to be spoclslly strong or of peculiar form. The imple.
ment s deslgned for use mainly ns a furrowing and barring off plow.

Improved Spoke Setting Muachine.

William R, Greene, Juda, Wis,~The main frame of the machine consista
of a baso frame and vertical standards, which are laterally connected by s
top plece. Inclined braces carry laterally s detachable shaft, on which the
hubs are keyed for spoke setting and other operations, and which I con-
nected by sultable geariog with a treadle mechanism. The spok 'S
mechanism conslsts of two vertical recessed gulde pleces, in which slides a
lateral sotting frame, which Is carried up and down by the action of a screw
bolt, and actuated by sultable gear wheels, The setting frame consists of
A strong top plece, with a socket for the screw bolt, sliding pleces snd bi-
furcated clamps, which are pivoted to the lower ends of slide pleces. The
clamps earry, In connection with « pin, a sleeve of cast iron, Into which the
spokes are firmly placed for setting into the hub, The side flanges of the
sleove are of wedge shapo, and are embraced by the prongs of clamps,
which rigidly hold the sieeve In position, The upper lug-shaped end of the
aleeve I introduced Into o recess and adjusted there to the Inclination
under which the spokes are to bo set Into the hub. The frame slides with
tho sleeve down toward the hub, which is adjusted in position for It, and
sots ench spoke with accuracy and dispateh, On the return of the frame
horizontally projecting rods foree the ¢lamps upward, so that another spoke
may be Inserted. The spokesare then ready to be tenoned at thelr outer
ends, which 1s accomplished by a sultably arranged burr. After all the
spokes are tenoned at their outer ends, the fellies are put on, and the wheel
1slastly turned by the treadle mechanism, and the sides of the fellles and
the edge of the same produced as nearly round ss possible.

Improved Carringe Wheel.
Heary Gwynn,Baltimore, Md.—This lavention relates to the
of carriage wheels, 50 Lthat they may combine the requisite strength with
Jess welight and cost. It consists In & Journal box made of wood, iu sec,
tions, with wedge-shaped projections and with sultable flanges,

Improved Tool Holder,
Lewis Reder, Wiimington, Del.—This invention relates to tool hold
for lathes, and consists in combining therewith & washer and shoe having
corresponding {nclines.

Improved Spark Arrester.

Gustaf Swensen, Hack: k,N.J., amml 1o himself and Peter Bogart
Jr., of same place.—This Invention relates to the armangement of devices
withia the hood of the smoke stack, for directing the conrse of the Alr and
products of combustion entering and pasing through the same. Tapering
pipes are attached, larger ends upward, 1o the opposite sides of the upper
part of the stack,and are extended downward as close to the roadway as
possible. The upper ends of the pipes and stack are covered with a hood,
which s made in the form of a double cone. In the forward side of the
lower part of the hood are formed two holes, In which are Inserted two
flaring tubes. Within the hood, and {n front of the upper end of the stack
snd guide spout, s placed a plate to form a passage leading to the upper
partof the hood. By this arrangement tho tubes and the plate, as the lo-
comotive moves forward, gather the atrand discharge 1t throngh the upper
ond of the hood, 5o as to Increase the draft through the smoke stack, and
thus counteract any tendency of the gulde spout to check the draft,

Improved Revolving Sample Case,

John F. Randolph, Edwardsburg, Mich,—~This Inventlon is sn fmproved
revolving show case formed of a polygonal base with verifcal partitions
arranged radially aronnd the shaft, and trisngulsar removable trays, sup.
ported between sald partitions {nan Inclined position by stde and front
atrips,

Improved Process of Manufucturiug Paper from Grafne,

Uharles V. Stehlln and Joseph Stehlin, Now York city, and Helnrioh A.
Haun, Brooklyn, N. Y.—The object of this luvention 1s to utilize the resl.
due of the malt, after the process of browing, for the purpose of producing
thio short Abors of the same and applylng thom to the manufueture of paper,
The bariey gralns und hopn, as recelved from the brawerios, aro thoroughly
foaked In water to a mashy consintency and enrriod over a gulde framo of
wire ganze throngh rollers, which pross and brulso them, and part)y nopn.
rate the starchy substances from the fibers. The Aberous parts are oarried
on over the guide frame. The starch dissolved In water passcs \hrough
Uhe wire gauze into suitadle receptacies, snd Is parried off forcondensation
and extraction. The fiberous parts are submitted to s thorough mashing
proocess, and then carried over a wire sloeve, 50 that the watery solution of
the starch may Sowoff. The hops are treated in s similar manner, with
the exception of the rolling process, ss the fibers of the hops are of such

of paper ss desired,

tmproved Nut Look.
William It, Bowman, London, O.<This fnvention is an edge-perforated
Washer, connected and turning only with the bolt, and projecting Interally
beyond the nut or nuts, comblned with pins to lock the latter,

Improved Fastener for Meotlug Ralls of Snnhon,

the saah fastener Lo tarn down gvor the opening betwoen the sashos when
ever they are locked, This
L before this omoo for some time,

Improved OUnr Coupling

Thomas Andress, Auroraville, Wis~The Invention consists in the
arrangoment of the coupling pins with spring slidos, which are disconnset.
ed from the draw bars by saltablo treadle mechanlsm, snd produce the
coupling of the linka by the stmultansons sotion of rods sttached to the
drawbars and coupling Hinks on Intermediate plvoted levers.

Improved Car Conpling.

Samuel Reed, Liberty. Pa~This lovention coosists of a drawbar or
coupling box, with slde parts hingod 10 the rear part, and connected firmily
by 4 hook frame, which I8 detached by the soupling link ta case of accldent,
and produces the giving way of the aldes and the uocoupling of the lak.
The conpling pin s hinged to a frame, with lover, lateh, and gate, of which
the Iattor (s strack by the link, carrylog tie pln down for coupling. Fer
nncoupliog, tho lever fn ralsed, which detuehes the link,

Twproved Plow.

Willlam T, 8hipp, Chaties . Peteveon, and Robason L, MeLurd, Drevard
Statton, N, C.~Thin Invention (s w plow adapted for rendy adjustment to
run at difforent deptha in the soll, by elmoglng the angle or nclinntion of
the standard and shioe or shovel to the beam, also of the share or shovel Lo
tho standard,

.

Improved Vehlole,

Martin V. Niohols, Osage, lows.~The wheels snd frames Lear againat
superposed aprings and aro placed within the wides of the carrisge body.
They are Incased npon the Inser slde, no part of the wheels belng In mght.
vxeopt the part that projects beneath the body of the carrlage The for
ward end of the carringe 1 supported upon « single small wheel, o twn
sonll wheels placed elone togother, and the ends of the Journal of whieh
rest upon u frame. To the frame Is attached « aplndie which cutors a
sookot nttaohed to the front platform of the ear body, and fn which 1s
placed n cofled apring. To the forwnrd ond of the frame I Jolnted ths
tonguo,and to Ita rear end are pivoted two gulde rollors, betweon which
panses the semlolroular guide rod, the ends of which are attached to the
forward end of the carriage body. In the upper forward part of the ear
tiage body 14 a box containing an endless strip passing over roflers. The
driver oan readlly adjust thisstrip ; and a3 suftable pames are printed upon
It, he can thus enable the passengers to know what street will be crossed
next.

Improved Wood Sawing Mochine.

John Skianer, Stockwell, Ind.—This invention consists of 4 kaw frame of
apower sawiog machine, suspendod by o couple of swing bars, one of
which Is connected to an srm which In eapable of rising and falling and fa
provided withalever by which thesaw (s 1ifted upand lot down. asrequired,
In the progress of the work. Tho lover i arruged to be mantpulated by
tho operator while In the position for turniog the crank. The Invention
Aluo connlats of a saw benel for recolving the plece out off, srranged on o
pivot snd connected by anarm snd rod with whinod lover, 80 that the atfend-
ant can throw ofl' the pleco by u quick moyoment of the lever while stazd.
ing at the place for attonding to the driving gear and the saw-adjusting
levor.

Machine for Removing Snow nnd lce from Roadways.

Charles G. Waterbury, New York efty.~This {nvention consists of appa.
ratus In » portable machiae adapted torun along the roadway, so contrived
that it will sprinkle the surface of the roadway with hydrocarbon sub.
stances, at the same time converting some of the sald substances into
vapor and burning (t in a space above, and causing the fame to 1mpinge
upon the surface and burn the portion sprinkled thercon directly {n contact
with the snow and lee,

Improved Hominy 3Mill.

Jagob L, Toner, Edinburgl, [nd.—The corn 1s admitted to them!ll through
A hopper, and s immediately subjected to the action of the teeth of A rap-
1dly revolving eylinder, whereby the hulls and hoarts of the kernols are
knooked off and soparated from the corn. The kernels of corn ure also
broken more or less, and dust and meal are made from the fragments which
aro thrown, by centrifugsl force of the revolving eylinder, through the per-
forations of the casing, leaving the hominy clesn and freo from dust,

Improved Subsoil Plow.

John R, Turner and Jacod Jacobs, Frodericktown, Mo.~This nvention
18 a subsoll plow so constructed as to run eastly and steadily through the
h soll,and ) it thoroughly. The standard curves forward as 1t
projects downward, and is made thin, with 1ts forward edze sharp, *o ens-
ble it to pass readily through the ground. The base of the cutter is made
with a bar extending to the rearward. Upon the under side of the dbar s
formed a notch or recess, {uto which s fitted the convex upper side of the
shovel, which is securely bolted to sald bar. With this construction, as
the plow Is drawn through the ground, the shove! loosens the soll and
breaks it up, leaving it lght and loose without removing (2 from 1t place.

Improved Folding Pail,

Abelllard Du Chatean snd John D, Willlams, Green Bay, Wis.—This in.
yvention conalsts of 4 folding pafl composed of an {ndla rubber or ather
sultable elastic tube for the body, a metal hoop or band at the top and bot-
tom, & wood, rubber, or other suftable bottom, and brace rods connecting
the top and bottom hoops. These rods are jolnted to the hoops ana
Jolnted together, »o that, when the pall Is to he used, they can be extended
to extend the tube, and will hold It {n the extended condition. They can
also be folded down #0 as to fold the tube Into & small, flat, compact pack-
age for convenlence In carrylag It In » wagon for use 1o wateriog horses
and the lke. The brace rods are arranged on the outalde of the tube, and
counected to the upper hoop dy the same conhection by which the ball i
attached, and so suspend the welght directly from the ball.

Improved Furnnce for Desulphurizing Ores.

Edward C. Hogeler and Frederick W. Matthiesien, La Salle, Ul.<Thts fu
vention relates to a new construotion of the vertical shaft furnsce for de-
sulphurizing, caloining,and drylng, (n the same, ores or other substances,
whon in a fine or powdered stato. Vertical serles of Inclined plates form
troughs, from the bottom of the furnnce to the top, When the Inclined
plate or trough at the bottom of the column Is empty, the ore of the trough
noxt above It lows down Into (L untll it Is flled, and this process takes
place along the whole column of Inelined plates or troughs to the top uf
the furnace, where the reservolr s placed. The removal of the ere frowm
the bottom trough causes a simultancous niovement of the ore from each
trough above to the one below, and asitding of the ore takes place along
the whole column to the top reservolr of the furnace, and from the reser.
volir into the uppermost trough, and thiv movemoent s arrested or made
contipuous, Just as the bottom trough s allowed to remain full or be
emptied. The Incllned plates are also so conatructed s to allow the pas-
ago of the ascending heated gases undor and nest to the columu of ore.
where the heat s applied most efeotunlly In contact with the ore fn the
trough, Floally, the invention conslats in a modifieation of the position of
the piates with the nee of conduoty or pockets along the Inner walls of the
furnnoe for conveying the gases, from one horizontal passage to the other,
around and over the severn! layers of ore.

Improved Fire Indientor and Alarm.

thin structare that the presture of the rollers would injure them. The fbers

thus obtalned sre macerated In & solution of caustic lyes. A pulpy mass is a wheel, which, when let free by the barning of the string In the atoresald
Kradnally obtained, which, after belng bleached by chlorine, may be mann- | cage, 1o turned by & spring, and caused to trip the mochanism of an slarm
factured 4 rectly, or by micture with other Abers, (nto the Merent sorts | apparstus, and at the same time present 1o the sight hole through the case
| the number of the room In which the oage Is fired,

Edward Burstow, Horstiam, Eng.; office 1n Now York, @1 Brondway .~ | alata 16 an axle, at ono end of which is an ordinary whoel which runs upon i
This Invention relates to the ordinary ssah fastenor which provents the | the surface of the wel)
window trom belug opened, and consfats (n a hinged Plate, combined with { turt

18 the Moat perfeot sash fastener that bap gotue  1or I cut,

John Fawocelt, Esst Boston, Mass.—~This luvention consists of & little
cage of wire or perforated sheet metal contalning a card of matches, or
other easily iguitable substauce, arranged under a string holding & trip
Jever, with which a wire s connected. The wire exiends to the Indiestor
and alarm In the office or occupled room of the ullding, and 1s attached to

Any number of the de
tectors oan be armanged In a room, In different points, and connected with
the tndieator and slarm.
Improved Walk Edger,
Isane V. Brower aud Joseph ©, Miggios, Millstons, N.J ~The olject of
this lnvention Is to provide conventont weans tor edging walks in yards and
lawns, cutting turf stesight and square for that or othor purposes , and It eon+

At the other end Is & drum which tuns opon the
A ciroular eutter, made of thin steol, Is attached to the alas of be
drum, and a plowshare follows the cutter and roversos the sod 46 Lhe lat,
A nge 1x attached to the plow beam for rognlating the depth of
\he plu-
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Business snd Lersoual,

The Charge for Insertion under (A Acad ¢+ 81 o Line.

For Leather Manufacturers—Rights for
Sale of & new patent process of Coloring Leather . moat
dolicate colors ;. from 1o, per akin up, For particulars
sddress John Koppite, 1 Studley L, Boston, Mass,

Protect your Bulldings—S8end for testimo.
nlals. N Y. Siate Roofing Co., 6 Cedur St N, Y. We
pave no connection with X, Y. Liguid slate Roofing Co.
(or Clty 011 Co, ), who copy our eircular

Wanted, by a practics! Machinist, a situa.
oo as Deaughtaman or Foreman, Address, E. Nickel,
Fiodiay, Oble,

For Sale—A set of Patent Office Roports
Y mechantosl ), 51 Vols,, from 189 1o 1871, inclusive  Prige
0. T. Bradborn, Dookseller ¥ Ann 8t New York,

Wanted —Second hand Telegraph or other
Wires Partios or persons having them for sale, please
correspobd with Josiah D, Heetner, Norritonville P O,
Montgomery Co,, s,

Haull's Journa!) of Health and Miscellany—
2" A year—contalus best plan for Selling Patents Spo-
canen Nambet sent on receipt of 10, M Broadway N.Y,

Wanted —Applications for Specimen Copies
of The Manufactuter and Builder. The cheapest Me-
chaoical and setent e Journaiin the world, $2a year 1
S0 Addross AUstic Glack, Sec’y, 41 Park Row, N. Y,

nen for Sale Cheap—Throe 8x12 hori-
Lontal stationury . one (2x18¢ ang Sx8,  Also, one second
maud o and 8 10 Planers: 28 10 2 In, swing Enging
Lathet 10 fL 1010 hend, Enquire at D Frisble & Co.,
New Haven, Conu,
For the best Small Portable Engine in mar-
et s0diess I'crer Walrath, Chittenange, X Y

50 to i5 H.P, Engine (new or second hand)
wanted (orsyw millin kllchlnu. Soudl desor!ption and
price to Lane M't'g, Co,, Montpoller, Vi

Brown's Conlyard Quarry & Contractors’ AP-
PArAtUS LOF BoILInR and conveying material by tron cable.
W.D. Andrews & Bro. 414 Water st.N. Y.

For New Years. Price only three dollars,
The Tom Thumb Kleotrio Telegraph, A compact work-
ng telegraph apparatos, for sending messagos, making
maguets, shu eleotrlo Hght, giving alarms, and varfous
other purposes  Cau be put in operation by any lad,
tnclades battory, Koy and wires. Neatly packed and
sent to wl) parts of the world on receipt of price. F. C.
Besch & Co., 3 Hroadway cor Warren St, New York.

Diamonds anl Carbon turnea and shaped
for Sclentific purposes, also Glaglers' Diamonds manu-
factated and reset by J. Dickinson, 64 Nassan 8t N. Y

No m«onvenience 18 ever felt in wearing the
New Elastic Truss which rotains the Rupture, night and
day, tili cured. Sold cheap by the Elastic Trums Co,, 623
Broadway New York.

Buy Gear's Improved Automatic Dovetail:
og Machine, Boston, Mass.,

Rae's * Little Giant” Injectors, Cheapest
sod Bost Dotler Feedor fu the market. W, L, Chase &
Co. . 9, 16, 97 Liberty Street, New York,

Flour, Feed, Paint, Ink, and all other kinds
of Mills. Ross Bro's, Willtamabargh, N Y.

ing Wrecking, Pumping, Drainage, or
mmlmuq.‘lgrgnhw &mm&?ﬁux.
ararew « Pateat, lnside page
Fazties eetimates  for Machinery
of any kind call or or address, W L. Chase & Co,,
3,95, 97 Livoity “treet New York.

At the ¢ Scientific American” Office, New
VGin, they use the Mizisture Telegraph, See engraving
1. *Screntife American “ Dec. 6, 878, By touching dif-
fecert battons on the desks of the manager, he can COm-
Jezicate Wik any cerson In tbe establishment without
leaving bis seal. Spiendid for offices. factories, shops,
dwellings et Filoe oniy §5 with battery. ete., com:
sdete tor working Msde by F. C Beack & Co., 260 Broad
wsy cornet Warren St. New York.

Irop Steam Boxes for Stave Bolts & Veneer
Cuaztting Machioer T R Balley & Vall, Lockport, N.Y.

Boult’s Unniva’ed Paneling, Vnietgyﬁold-
ing and NDovetsiling Msachine. Msuufactured by Battle
Creek Machloery Company, Battle Creek. Mich

For Solid W' etc., see ad-
vertlsement Address Irom Mills, burgh, Pa.,
for Iithograph etc

For Bolt Forging Bolt Hol

Vises to upset by hand J B, Abbe, Manchester, N.
Smali Tools and Gear Wheels for Models.
L free  Goodnow & Wightman 23 Cornhill,Boston Ms.
Have your Shop fitted ont by Gear, of Bos-
mm‘ Chests, with best tools only. Send for
circwar 4 1. Pratt & Co.. 5 Falton 5. Sew York.
Root's Wrought Iron Sectional Safety Boiler.
mn-‘nwm:mll-hﬂuco. 3a Avenue
a0 Street New Yors
Every hop and Manufacturi
ﬁiamaugl.fbh'ailnl: i§n°-p“ Unlvor:ln !!!1.“ Plunnn%
Machine,” altactied to any Vise or to the work ftaelf,
forthe saving of Plles snd time of workman, Jacod
‘Z.Feittetlin Manafacturer. 40 Duane 5t. New York.
1 W  Machines—All kinds made
“2':“ awle & Unges M{'g Co. #Cortiandt St.. N.¥.
«ar Wheele, for models, &c., made to
::d;rm-:gtﬁ.lfunh::o: 'aozrcmut St Pulla., Pa.
Sapecior t sli others—Limet & Co’s French
gles They are cheaper than Eogliah files. They are
poavier Dette: 2nlsbed and better tempered. Send for
orice 5t Pomer Foot & Co,. Sole Ageuts. 20 Platt
Stieet Xew Fork
'All Fruit-ean Tools,Ferracute Bridgeton,N.J.

Dean’s Steam Pumps, for all purpoges; En
lzes Duilers iron and Weod Working Machisery of
o)l descriptions. W. L. Chase & Co., 5,95, 7° Liberty
Street New York.

Lathes, Planers, Drills, and Ind
‘Macaines, " Geo. 8, Lincols cba%, o

‘For Solid Emery Wheels and Machinery,
JOI:MUUG Stone Co, Boston, l-..lwmu;’r.

For best Preeses. snd Fruit Can Tools,
-I‘Ii"f‘m- cor alg-m.mwx.

; W Presses J new and sec-
m 6. E. Lyon ammm ew York,

‘Dampe Bavlma Cocks—For

Ly et uinu nmn":x'.nuez ore. Md.

Mﬂnﬁzngim,uﬂonld,Nomk,N.J.

 Peck’s Fatent For circulars,
 aduzess milo Peck & Co., New Haven, Coun.

.E!iB\_s ’J

Two slight corrections are necessary to our
answer aboat horfzontal sun dials, on page #9 of vol, ®
Intoe 2.7 Wahould be T U and In Hne S8, for * from™
read * upon.’

J. B H. can make green ink by dissolving
binacetate of copper 1o water, or verdigris 1o vinegar
or better stil), dissoive freshly precipitated hydmted
axide of chromium In smmonia, snd add sufficient dis
tiled water~G. 8. T will Aind that drytog kilos are de
scribed 1o ouradvertising columns 21, N.C_ s Informed
that our Index of patents contalnsa list of all the pat
ents fssued In each week. G, 1. can probably fasten
paper to steel by palnting the steel with metallle palnt,
letting 1t dry and then uaing mucllage or glue D, D
can produce & eryviallized appearance on tin plate by
spplytng to It in & hested state some dllate agua regia
for a few seconds, then washing It with water, drying,
sud coating with lacquer.—~C. E. W, proposes an impos
sibility.—~D, C. does not send dats sutficient to explaln
his meaning.

I INSWERS P 1025 PO,

J. P, asks: Will vour directions, on page
293, vol. 9, for making plastic robber, do for sheet vul
canized rubber, and will 1t be flexible afterit Is dalshed ¥
A. The vuleanized cannot be dissclved as ecasily as the
pare rabber

E. J. M. nsks: What is the proper solder
and fux for solderiog Britannia motal ? 100 paria,
by welght, of tn | one thousand six bupdredth of
copper, and | one thoussnd six hundredth of lead,
Apply with sal ammoniac,

E. D. 8. asks: Will a vessol, sinking in mid
ocean, go to the bottom? If not, what fs the reason?
A. Itdepends on the wolght of the vessel. Water Ia
slightly compressible, and henee becomes heavier as the
depth is Increased. The vessol will continue to sink as
long an Its welght Ix greater than that of an equal bulk
of water,

O. H. P. says: 1. I seo that petroleum is
recommoended for removing scales 1o steam bollers?
Isitany good ? 2. Whatare the proper dimensfons for
a bolting reel to bolt 15 bushels per hour? A, 1. We
do not recommend 1t. 2, Wo adyise you to correspond
with a manufaciurer,

F. H. K. asks: How can I temper spiral
spriogs of very thin steel wire ? A, Heat over a char
coal fire and harden In ol

J.T. D. asks: In re-boring a cylinder, is it
best to mwake new heads? If not, how are the old ones
best packed ? I It necessary to make s new piston? 1If
an engine uses 60 1bs, of steam where It should take but
8, what am 1to do? Shall I bush the exhanst? A, Or.
dinarily the old heads and piston can be used. It would
probably be better to bush some of the leaks than to
contraet the exhaust.,

C. A, B. asks: How are direct acting hydru-
licelevators balsnced 50 as to have the same power
when 50 feot high as when 2 feot high ? A. They are gon-
erally balanced by Increasing the pressure, as by means
of a pump.

C. T. H. nsks: 1. Will cotton do as well as
slik to wind the wires of an electro-magnet? 2. How
can 1 prepare the impresaion of & medal {a wax for plat
ing with copper? [sacceed with the medal ftself, but
not with the Impression. A. 1. Cotton snswers very
well, but #lIk 1s considered the botter, 2. The wax im-
pression must be dasted with the finest plumbago and
the wire made (e connect with the plumbago surface.

G.F. A.J asks: Is there any known chem-
ical, or comolnation of chemicals, which would be effec-
tual o counteracting the smell of wood alcohol when
used for the manufacture of varalsh ? A, Wood alcohol
1s distilled from crude pyroligueous acid or wood spirit
Berzellus recommends the crude spirit to be agitated
with a fatty oll to remove empyroumatic matter, and
then to rectify it first from recently burnt charcos! and
next with chloride of calelum,

C. A.C.says: 1. What is coal mma’l:l.l‘n?
2. What Is & good recipe for starch polish? 3, ce-
ment is used In uniting glass bracketa? A. 1, Coal tar
naphtha ia & mixture of varfous volatile hydrocarbons
obtalned from distilling coal tar, By repeated purif.
cation and fractional distillation, benzole, the chlef and
mast important constituent of coal tar naphtha, ts ob-
tatoed. 2 Put s small plece of parafiia about the size of
& hickory nut Ioto a bowliful of starch, This s sald to
give a pollah to the starched articles. 3, Soak lslnglass
1n water and then dissolve It o alcohol 3 ozs., add the
bottorss of mastic varnish (thick but clear) 1% ozs.: mix
well. Set thephial In bolling water when the coment iy
10 be used.

R.S8. B, says: If the moon looks larger
when near the horizon because of the pecaliar condition
of the atmosphere. the angular size would be greater
near the horlxon : but with an sccurate Instrument, if
any diflerence were found, It would be that the moon Is
Jarget when near the zenith, Tho eause, lnstead of be
tog tn theatmosphere, is in the eye,belng an unconsclous.
greater allowance for distance i one case than i the
other. A. The moon at the zenith Is 4,000 miles nearer
to the earth than at horfzon, one sixtieth of the whole
distance

C. M. B. agks: 1. Wounld a sheet of indin
rubber, pure or vuleanized, ¥ inch thick, be lmpervions
‘to mercury under s pressure varytog from 5to 15 1bs. per
square inch, at s temperature of 110° 7 Would the na.
ture of the rubber be 1o any way affected by belug sub
Jected to this action for severnlmonths: 2. When mer
cury s Kept In Ao fron vessel, s the nature of efther
metas affectod by the contact? A. 1 We do not think
pure rubber will be affected. 2. Not under ordinary cir-
camstances

A B.H.asks How can | dry glue in win.
ter without haviug It froeen ! Could you teli me the
pame of & work on the mauufacture of glue aud sand
paper? A Glue s dried on the large scale by exposiog
1t to the air for J or 3 days, and, when suffictently firm,
completing the process by drytng 1n & stove. Kee arth
cle on glue in Ure's * Dictionary,

W McK. nsks s thero a premium offored
by any rallroad company for the lnvention of & raliway
gate to close felds, ete., through whioh they pass? A,
No.

C. M. says: Wo use wator from tho water
works, 1o & mill) which has 150 foet or more fall from the
reservolr, and wo have s great doal of trouble with the
pipes burating 1rom wo groat s prossure, Will tho pres
nore be ad gront on the plpow If the gate or valve half
way betwoon the milland reservolr s partly closed, sup-
posiog we are not drawing water bolow the gate? A,
We think the pressure will be Just the vame, 10 (his case,
L Your bost plan will be to use a stronger pipe.

Scientific  American,

Q. E saks: Why do veneers, which seem
firm and solld when first put on, pesl off when they have
Ialn o few weeks? Tihe stock and veneer is perfoctly
dry, the glae s properly soaked snd cooked ; we think
something » put tuto the glue stock, 1o cleanse || when
the glue Is manufactured, which destroys the iife of the

giue, or elon the glue ls sdultersted 1o make it heavy. It

has overy appearsnce of belug good glune. A, If the ve
neor and stock are ax deseribed, we know of 5o resson
why glue propoerly prepared and applied should not sd
here, unless 1t (s of poor quality or has been sdultersted,
There s s prejudice among sote workmen ia favor of
& dark colored glue, with somewhat of & strong odor
These properties, however, are Indicative of lmpurity
and bad preparation. The bost glae s pale colored, hard
and solld, and has & brilliaut fracture. It should merely
soften In cold water, not dissolve: and the more It swells
without dissolving the botter generally 1t s, For ose,
1t should be broken futo smuall pleces, allowed L0 sonk
for some hours 1o cold water, sod then put loto & boll
log water bath, but never bolled Itaelf. It Is often in.
Jared by the use of too moch Ume 'n it preparstion,
snd too long bolling, sand can be sdaltersted with lime
and phoaphate of lime

M. W, H, asks: Wounld any given load re-
quire more pounds pressure to push it 6 miles per hour
than It would 3 miles, provided there wore uo resistance
frowm the atmosphere 7 1. How many pounds wrnu:
(minws reslstance of the atmosphere) will 1t require¥iy
propel a lght car, welghing & tun,on & smooth level
track? A, If wloam be confined, what will be 1ts pressure
AL 0% At 400% and at 000* Fal, # 4, What spooed should
the rim of & 0 fnoh elrcular saw (driven by foot power)
run,to saw the fastest? 8, The fast motion of my foot
Inthe will not saw ns fast ua the alow mwotion ; why Is
this? A. 1, Yes, under the clroumstances stated, 2.
Aboutdibs. 4 You will fod rules, by which you can
answer this question. on page 81, volumae 29, 4, 900
foet por minute 18 the speed generally recommonded
for the rims of clrcular saws of all wlzes, This would
glve about 6,000 revolutions per minute ax the speod for
yoursaw, 5 Wooannot tell, from your meager state.
ment, why you do not get good results by Incroasiog the
speed.

P. T. R. asks: 1. May any one make copies
In white metal of United States and continental copper
coluw, and of all kKinds of snclent colns and medals, snd
Do on the aaforlde of the law 7 2, What is the best meth-
od of making coplen of cotnn and medals 1o soft metal?
3. May apy onemake coples of any kind of medals that
do not ahow on thelr face that they are copyrighted?
A. L. We do not think there 1s any law against making
auch coples, Much expense Is required to ensble one to
make fine castings of colns and medals, 2. A fusible al-
loy, which melta at & low temperature, is vsed. This
can be made by melting together § oz, blamuth,d oza.
tin, 5028, lead, To obtain & sharp casting, the alloy
should first be poured Into & box, of the sfze of the
colin, and the latter (s to be pressed upon 1t Just before
1t solidifios. 3. Unless the fact that an article 1s copy-
righted I1s marked thereon, the owner bhas no claim
sgainst an lofringer.

R. H. W, A asks: 1. How can I cement glass
tometal? 2, How can 1 dissolye ensmel, used (o enam-
oling Jewelry, so that when applied 1t will harden? 3.
How can | remove tin solder from gold or silver? 4
How can | amalgamate the ztoc plates In 3 Smee's volta-
fe battery? A. 1. Mix together equal weights of white
lead and red lead, for the cement required. 2. Metals
are enameled by covering them with vitrifiable com-
pounds, that 15, such as form a glass by exposure to heat.,
You cannot dissolve this enamel orapply it tn any other
way. 3. You can meltit, and scrape it off without In-
Jury to the othermetals, 4. Wet them with dilute sul-
phuric acid,and at thesame time rub mercury over them
till 3 bright coating is produced.

C. says: | am running an engine, of which
the governer does not work well. There s no place to
oil the valve,and It sticks. 1say that 1t would bhelp it to
put s lubricator in the pipe to ofl the valve., Another
man says that (¢t willdo no good. Which Is right? A,
We do not think the troubis Is In the valve, It . probd.
ably caused by having the valve stem packed too tightly,
or by some imperfection in the connections.

J. H. P, of Pa—Minifie's “ Mechanical
Drawing,” price $4.00, and Joynson's * Machine Gear.
fog . price $2.00, are the two works you need, They
msy be had of Balrd, Philadelphia, Pa., or of Van Noa
trand, New York city.

D. E. B. says: Having read of the primeval
copper tools found in the old and new world, I should
1ike to sk : «. Init truethat they will cut hardened steel ?
2. What is the texture of the hardencd part? 3. 1s the
tool hard all along or is it like our cold chisels ouly
tempered at the polnt, or where needed ? 4 Does heat
destroy the temper? 3. What are the electric and mag-
pnetic powers? A, Weare not able to give you much
{of on this subj It s true that the anclents
made tools and Instruments of brovze, which seemeod to
posscsa all the hardness of those made of steel, but the
process of manufacture is purely & matter of conjecture.

A F, asks: Is there any &mccm by which
nitrogen can be separated from the oxygen in Atmos
pheric alr and if so what 151t ? Is the oxygen thus sep-
arated lighter than common air? A, Nitrogen can be
separated from oxygen in the atmosphere by burning
the oxygen out of the alr. This Is sccompliahed by set-
ting fire to & small plece of phosphorus contalned (o a
stuall vosasel floating on the surface of water. and lavert.
luga bell glass overit. The phosphorus will burn out
or chemically combine with nearly all the oxygen con-
talned in the jar leaving the nitrogen behind. This can
be afterwards freed from tmpurity and dried by pass.
Ing it Airst through water and alterwards through con-
cen mted sulphuric acid. Nitrogen s lighter than the
alr, its specific gravity belog 0°913, whille free oxygen Is
& Mttle heavier, welghingabout one teath wore than the
atmosphere,

0. S. saya: [ am trying to heat mz‘ louse
with a hot alr furnsce: and In order to avold the trouble
and mutilation of plastercd walls. lncldent to conveying
heat by separate and distinet flues Lo every room, | pur-
pose L0 have one large register direetly over the furnsce,
which 14 tu the cellar. Then three voutiinting registers
overbead are 1o warm three rooms which are right above,
Can 1 do this successfally ¥ A, Experiment shows that
tho wost sntisfaotory results nre ohiniued In the opers
ton of w hot alr farnace, by Keeplog (ho aseendiug
current of air as independont of 0ue another as posible.
Hented alr s somotimes conveyod from s furnsce to s
third story room through a pipo whioh also supplios a
portion thereof to the first and socond story rooms by
means of u soparate reglstor in oach of these stories;
but this arrangemaont in soldomeatisfaotory. Weo under
stand the plan of our correspondent (s to recolye the
whole voluine Of warm alr into s Orst story roam and
thon by three openings (o the calliog of this room admit

the same alr loto three rooms in the second story, If
the upper rooms are perfectly tight, very little alr will

e e

paas through the opesings in the cefling; but if open
and provided with open veatilators in the fire Bues, s
eapricions supply way be obtsined, The passage of
| sound, however, through thess openings will make thei
very disagreeable. If ventllation is grovided for the
first atory rootmn, Lhe WArmm i HAY pass out in this way
sod uot sscend to the upper rooms; but withoot vesills
| tion, a1l the foul als of the first slory wust sscond Lo con
| taminate the alr o the second story. Probably the fur-
nace (llustrated on page @3 of our volume ¥ Isone
| that fs planned more strietly (8 sccordance with this
view than sty other. [o this furnace, the cold alr iself
is divided lnto separstie pipes bDefore It enters the (ur-
pace ; and the alr, warmed 1o the pipe, Is Kept separats
from the other currents antll discharged st its destine.
ton. Ourcorrespondent will find It best 10 have seps.
rate pipes 1o each room If possible and these he may
be abile 1o tnsert 10 his chlmney Aues, and »o avaold cut.
Ung sway his partitions,

J. H. B. asks: How can rubber be reduced
10 & Hquid state, so that 1t will always remain so? | have
tried benzine and wood aloohol | the latter | flod to wors
the best, but 1t will only dissolve & very litle. [ bave
tried Noseced ofl, setting 1t 10 the san, [wish (o dimsolve
the rabber without bhest. A, The dilficnity is that most
of the solvents of caoulchone are volatlle, sad those
that are not, ke linseed ofl, require heat, We wounld
saggest dimiving the rubber first In caoutchoucine,
aliquid distilled from fsis rubber, sand while lquid
adding lluseed oll, and stirring untll s komogeneous flcid
s obtatlned, as the oflis also dissolved by caoutchoucine
As the Istter evaporates, add the ofl, with frequent stir
ring notil thick enough,

J. 8. 8, pays: Please answer through your
invaluable paper: 1. Where can | get a permstient mag-
net that will Hft 8 Iba,and what will he fis probable
wolght? 2, What forée would it exert 3¢ 3 distance of
onc sixteenth of an Ioeh from the poles? A, | From
any good makerof physical apparstus. Horse shoo mag
nets of 11b, welght have been made 1o sustats more than
#1bs. 2. You had better detormine this by cxperiment,

J.P.C.pays: I have a engine house some
sixteen feet froma well. The well ias s cucumber pump
in 1t and s 26 feet from platform to pottom. If | tap 4
pioe into the pump stick, efther above or below the
statlonary tube or box, and carry the pipe Into the ¢
gine house, and there sttach a /1ft and force pump w1l
1t work satisfactorlly ? A. We see no reason why the
proposed plan will not work satisfactorfly We noyver
recommend any particular make of maehinery In (hess
columns.

B. usks : How can I make alloys of metals
that will melt at 315° and 325 Fah, respectively” A
The rule for making these alloys o as follows Melting
point of alloy = per cent by welght of first metal » s
temperature of fuslon + per cent of second metal < ts
temperature of fusion, -~ ete, «f more mwetals are used. It
18 found, In practice, that this rule does not always give
the melting point with accurscy, and it will prebabls
be necessary for you to experiment a liftle, gaay the
rule as a starting point.

S. A, says: A dispute has arisen between s
friend and myself as regards the heat of water 1o & bofl
er when under & steam pressure. A says that water
bofls at 212* at the pressure of the atmosphere snd the
higher the pressure the higher Iy the bolltng polat of the
water. B.says that the bolling poiat does not rise, thas
feis always 212 Fah, Which s right and what is the
ratio of the Increase, Ifany? A. Afs right You w1
fnd the rate of lncrease given in 2 formuis on page %1
of volume 29,

H. A. 8. asks: How can I make s soft solder
for cans, that can be easily cul with x knife” A The
asual plan, when [t is desired to fasten on & cover Lhat
can be easlly removed, is 1o use very thin plate for the
cover, and fasten It with a small amount of commos
01t solder.

J. G, says: | am running a S x 12 inches
engine at 1 revolutions per minute. Steam varies from
Bto0Ibe. on e gage. The doller is an upright, @
toches diameter s0d 7 feet Aigh, with 38 three ineh Aues.
In the month of Septembder I Durned 19 dualels of soft
Nitools coal fo 26 days of 10 hours each (%0 1be. 10 the
busbel). How many Ibs. of coal per horse power per
hour am I barniag? Isthe engine dotag good daty ? It
1s a plaln slide valve engine with lap cuttingoff atabout
X of the stroke. Answer: From the data seat. weare
upable to make the calculation you desire as we have
20 way of determining the mean and back pressure.
Send us & saketch of your valve and ports, with note ot
dimensions If the polnt of cut-off Is asstated, you must
bave s very large exhanst port, or & dlatortea sction.

M. asks Given a rotary air pamp of ord
nary construction, by what stmple rale can [ calcaiste
how to Increase or diminish the size Keeping the different
proportions correct? A. We de not think there bt any
saferule by which you can caleulate the detalls of »
pump of larger or smaller size, from anotaer of zives
dimensions and different alze.

E. A. says: Sheet iron are used for
the evaporation of sap; a pan ¥ feet joag x 3 fee: wide
would give 2 foet heating surface. How much wo il
1t add to (ts evaporation to put tu 14 three toch @ s o0
let the fire pass through them and over the 24 £ oL heat
ingsurface ? Would ft make any difference Dow €lons
toguther the fues were? Would smaller or larger Sues
be any better? A, The proposed plan would work well
1t 1t did not heat the sap too wueh. It will make Nitle
differenco what size and number of flues you employ i
you are careful to give them safiicient area to cnsure &
good draft.

E S A : 1. The
.....mu..mwa m&’&

equal 1o the velocity of the trade winds. Letusassume
however that It is the same.  The forcoof gravity at the
surface of the earth Is 259 Limes greater than the ceateil-
vgal force, and decreases as the square of the distance
from the center of the earth, The centrifugal force iu-
creases as the distance from the center of rotation. ‘s
there theb any reasos why the atmosphiere may not st
tats a hight (from whe surface of the earth) of 8% ti

tho sem| diameter of the earth? 2 I the :
were lnfluencod solely by the two forces above men-
toned. tho highest part would be over the cquator that
15, the plane of the greatest dismoter of this stimosphers
would cotnelto With the plane of the colestial equator.
fat when wo conslder the fnfuence of the attrso
ton of the sun and Woou, wid the extremely mob
character of the molecules of the wtmosphers
not the plane of the greatest diameter be (nclfned |
the plane of the equator towands the plane of the eolir
1050 a8 to almost cofnolde with 1L? 3 What | the av:

1n suy of my books, 4. In what work wiil Ufind tese sub:
Jects most thoroughly dlscussed® A. The earth when
flutd, assumed 1ts presont form of equilibriom, snablate

"apherotd. Therefore the atmasphore would be o unb

form depth, as regards cenirifugar toree st Lbe

orage veloolty of the trade winus? Iidonot faditataten
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question of serial tides. 8. We :
Phyal .g:jﬁmum Son” & suporfcial

teresting

1o
X kabe o he torsion-
-“E i 'mm‘;’ %‘.‘:“-';%‘&fm wrench-
e ' e ‘W‘“Wmo,w‘
: rought fron, the Jength of the lever to which the
SR D
~.,.:'.~ o Lb m L 12,000 X BT 4
Foromtiron: Torslonal strength Iz Iba. =

Porwroughtiron: Torslonal strengthin .= e, g,
“The constants gfven aro average valucs.

'#; e‘.:ﬁlh Ro:t an hm.:'khe ‘I:‘k that wlll

olange to a deep black? Answer: Thore are varlous
Mh.:'ﬁnm “Wecan recommend this on
good anthority: Aleppo galla (well bralsed) & ounces,
ean £0ft water 1 Quart ; macerate in m clean corked
woeks, With frequent agitation.
(dissolved 1na winoglass foll of
‘onnces, lump FUgar X ounce, mix well and
‘afterwards furth, radd salobate of fron (green copperas)
‘erushed fine, 15 ounces ; agitate occasfonally for twoor
tnree days ; then decant for use, but 1t Ir better to let
1he whole digest together two or three weeks. Product
one quart, pale st Airst but eoon turning tntensely black.
J.E. A.asks: Are tables evermoved in the
presence of so-called mediums, without contact with any
- persoa or wechanical device whatever? A. Statements
12 that effect have frequently been made, but wo should

‘require stronger evidence than has yet been presentod
to tnduce us to credit them,

: : 868, inquires
m&mmm & MB. o.l‘I” Inad feot "t

wheol. The only remedy 1s in runniog it faster,not
slower, uslag as moch (ana s Uttlo more) water in pro-
portion aa It rans faster than before. Let im reduce
o § foot drum 80 as 10 give the wheel a little advantage
over the prosent arrangement, He willnot get o good
& result from the water as formerly, and will consequent
Iy need to mako s little allowance forthat, Tahouldsay
that If tho 8 feet drum was redaced to 7 feet, or If the
pulley driven by the 8 feot drom was lagged In propor
tion, he wonld be enabled to got apeed. Thore might be
& question of supply of water in tho latter case,

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

J. B. E.~From our recollection of the small speci-
men of blue clay sext, It contained no graphite. Al
though graphite 18 sometimes conteminated with clay,
1% geserally occars {a quarts, granite, gnelas, or carbon,
ateof lime. Manyclays take a polish from the finger
nall; sad whea dark, as blue clay, the luster ta metallic
ke that of plumbago, although none of the latter be
present. Graphite, agaln, when dissemicsted in primi.
tive or transition rocks, occurs In minute scales or no-
dules of different slzes not difioult to distinguish,
Should It occur in small masses with clay, it could be
soparated from the clay by washing and runolog off the
saspended clay, the plumbago sinking to the bottom of
the vessel.

J. H.8.—~The tar enclosed 15 2 hiydrocarbon of the na-
tare of lquid bitumen, and the substance from which It
has boen obtained is probadbly (Jodging from themineral
eaclosed) a limestone impregoated with bitumen. The
mineral Is limestone, contalning a smail quantity of iron
pyrites, From the {ndications disclosed, and the fact
that ofl 1s found floating on the surface of ponds in the
vicluity, we shoald Judge that petroleum might be found
at s sufiictent depth.

J. B~This ore Is micaceous oxide of iron,so called
from Iis belng easily broken sod reduced to small shis-
1og scales ke mics. 1t 18 often found ia connection
with common specnlar {ron, and ls sometimes sasociated
with the red oxide of fron,bat is rarely In sutSicient guan-
tity to be explored by itsclf. It yields about 70 per cent
of gocd iron.

W. M. L —Seclealte s pure varfety of crystalized sul-
phate of lime or gypaum.

A.M.B.—~Carbozate of fros, or sparry iron, s com-
posnd of earbonic acid and fron.

A correspondent sends us the following
probiem : 1153 piston, &35 square iuches (o area, moving
airtight in eylinderS, 2isa piston, 1296 square inches
1o ares, moving sirtight in cylinderS. 38 1s a cylinder
€35 square loches 1o area 3od of st least 3 fnchos stroke.
441s a0 sanular space 1 inch deep between the bead of
the cylinder, 5, and the piston, 2. 5 1s & cylinder 1356
square inches Io ares and 12 {nches long. 6 is a funnel
with cock sad pipe, through which 5 may be filled with

dald by opeaing the sock 10 (o let alrout-Alling firet by
removiag plug, 9, sad Qliteg Gup to dotied line &, then re-
placing plug. 7Tand % (s s beat tobe of 605 Mjuare Inches
sres atteched to cylinders. oiss plog 1o stop mouth
of Salrtight. 10a5d 11 are ordisary cocks. 12and 13 are
wrdinary platon reds. 1£35,4,5,6,7a0d #, belog full of
water or iercary and sli the cocks closed, pletons belng
in position shown I the fgure, 1f Whe plng 9 Is removed
snd weights are a0 placed s 1o overcome tha friction of
the pleton, will t=ey fall? Jf 00, with what veloelty,
and bow far? [Wo thiak our readers wilf have no dtm-
eulty o seiving this queation, 8s It Ie capable of rigld
demonstration, If weights of the movicg parts and the
Mouid are gives. We anall be gisd 0 bave replios, -
Euws )

F C. L. ssks: How can | make an emery
wheel P8, H. N, saks : 1s tho supertestiog sttachmest
placed 16 the Grest Esstern steamer stillin o6e 7O, A, W,
sake: 1o thern publisied s book of Lostrictions ou news.

) Srientific

American,

paper and Job printing -8, A. T, anka: How did the old
Tomans calenlnte sums by numeral lotters? For exam-
plo, how did they divide MDCCCLXXII by XXIV,or
multiply DCOLIL by XXIV?—~R. C, C. axkn: How can I
muke colored transparont plotures for the maglo lantern?
Leannot make water colors transparent.

COMMUNICATIONS RECEIVED,

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

On Magic Squares. By G. B. M.

On Sewnge. By G.H.T.

On the Diameter of the Earth. By A, F.

On the Percentage of Work, By E. W,

On tho Nickel Mines in the United Statos,
By N.

On Conl Tar Products, By J.'T. P.

On tho Labor Question. By N. A. W,

On Ramming the Mold. By B. W,

On Magnets. By C. H. M.

On Solar Heat. By J. G.

Also enquiries from the following:

Q. X. P—J. M. 0~C. L~A. L. B—A. B~H. & Cop—

C.C—J. H. W,

Correspondents in different parts of the country ank:

Who makes the best oot power Jig saw? What 1s the
best work on short hand writing? Who sells the beat
post holo augers? Makers of tho above articles will
probably promote thelr interests by advertising, 1o re-
ply, In tho SCIEXTIFIO AMERICAN.
Correspondents who write toask the address of certaln
manufscturers, or where specified articles are to be had,
also those haviug goods for sale, or who want to find
partners, should send with their communieations an
amount suficlent to cover the cost of publication under
the liead of ** Business and Personal ' which 1s speclally
devoted to such enquiries.

[OFFICIAL.]
Index of Inventions

FOR WHICH

Letters Patent of the United States

WERE GRANTED IN THE WEEK ENDING

December 9, 1873,

AND EACH BEARING THAT DATE.
[Those marked (r) are refssued patents. ]

Alarm, burglar, H. L. Brown......cccevneee eeesesss 145,852
Alkallne solutions, re-using, J. H. Dugan..
Axle, carriage, 8.8, Cook............ ehee
Bale tle, cotton, G. N. Beard
Bale ties, forming, J, MeClean..
Bande, making endless, L, Bions
Bod, sofa, E. N. Doring..

srasnane

Bedstead, E. Morrls,..ooviinnees
Dedstead, sofa, J, I, Harlow, (r).. 563
Beo hive, L, Adame, ....o.venen Vabives 53U

Belt, cndless driving, J. F. Relgart.

Billlard cushion, M. Delaney, (£).... 5,651
Billiard cushions, mold for, M. Delaney, (r).. 4,680
Blowing machine, J. G. Baker.............. . R
Boller, wash, W. W. Turtelot...... PR L]
Bootazd s30¢ heel, Blake & Libby.. . 15,55
Boeot heels, burnishing B C. Lamber:...

Boots, ete., Jasting Jack for,J. C. Drew.
Bottle stand, wire, G.D. Dudley...... . 14528
Boxes,sheet metal, W. J. Gordon. e MSA2
Bracket, metallic, A.D. Judd..... «oe HSS1
Brick machiae, J. M. Mitchell vee MS358
Brick machine L.Patlerson.. e MSAL
Bridles, etc., punching. J. B. Gathright. . o SR

Brush, fountalo, B. Lapham. ............. wee 530
Buckle, harness, J. Allbee................ e HOD
Bureau snd wardrobe, H. H. Stangaard. e M52
Burner,lamp. R. S, Merrill. .............. oee B 4S8
Butter worker, D. W. Dake..... wee MO8
Camers, sterooscopic, W. Harris. . wee HEIN
Can, milk,J.F.Cass............ oee 145550
Can, paint, J. R. Cole... vee 145,400
Can, palat, H, Mlller........... . 1540

Can, ete, palnt, F, L. Miller..
Caraxle box, J. G, Johnson..
Car brake,J. G. Wiggin.......
Car coupling, J. Keck...........
Car coupling, Krapf & Boerckel
Car coupliog, H. H, Petter....
Carcoupliog, A.Stran. ...
Car rallway,C. W, Saladee...
Car, rallway, C. W. Saladee...
Car starter, A. Whittemore

RRELES
cee MSA
wes MSAW

LA
LLEAA)
1040
<l
« 1556
. W55
. M5AR

Car wheel lubricator, W. A. Ballard. . . W53%
Carrlage, child's, J. N, Hazellp............... . 182N
Carrisge curtaln fastening, F. Bsumgartner . 15228
Carriage spring J. Balloek.......cccucneeenes 1w
Carrisge spriog, B. Walzer..... Wl
Cart loading scoop A. Vreeland.. 18,20
Churn dasher. G. W. Barker.......ccovceivvicnnrens wan
Clgar box,. . Fowler...... 145,290
Cock gas E. M. Morris......... Llege
Coop folding E. P. Lawrence. e
Corn sheller J. Marshall........ 1504
Corn shocker, G, E. Johnson... 184
Cerpse preserver, C. O, Peck... e
Cotton opener feed, R, Kitson.... 13,500
Crimplog machine, L. P. Lum.. 145,90
Cualtivator, wheel, G, Bradley,,. 1 381
Curtaln fixture, C.C. Moore.... 145250
Cutter, aogle lron, H, McGuflo, s A7
Dentsl flling, €. E. Blake....... . 16250
Dental purposes, metallic fofl for, C. E. Bla

Malnfecting compound, Lee & Davis.........c....
Drill rock, W. Raberts, Jr............
Drill,seed, B, H. D, Morrison..
| Kgg carrier, W, A, Laverty.......
Engine, rotary stesm, W, ¥, Moody..
| BEogloe, steam sad sir, F. J. Croucy.
| Bogine. vapor, W, Wells. ......oovvveee
| Equaiizer, deafy, Collios & Stiles. ..
Esplosive compound, C, Dittmar. ....
Eye sad lung pretector, G. A. Crofatt..
| Fancet buog, G.D. Lea.......ovuenvinins
| Pliter forwine, C. W. Farciof.......ccovievivineen
| ¥ire brick stove Mnlags, ete,, E. H. Richter,......
Fire extinguisher, W. L. Drake
Fire extioguieher, W. L. Drake.......ooievens
Furnsce for redaciog iron ores, J. Wison.. .
Vursace, doc, E. H. aad F. G, Richter.

Farnaces, oto., Uning, A. B, Dates...ooovievinie 106889
Gamo spparatos, R, E, Bean.. oo M5 8
Game board, A, F, B, Arndt.. L 1820
Gaw, water, E, J, Jerzmanow: +o 16,50
Gate, M, LOOMIR. .covverrnvannee oo 1B A8
Gate fastoner, J. H, Nichols.. o 145,002
Generator, steam, E, Goddard.... oo 145,20

e

Glue, manufacture of, B, ¥, Shaw..... vaes B4
Gratn cloaner and erusher, N. Thielen. vor MBS
Grate, stove, G, R, Moore......... vere M5 000
Harners loop, F. Hickman,....... e 18090
Harvestor dropper, A, J. Hodges. . wees 1BA0
at Unings, Iabel for, T, W, Bracher.. . 161

R U
vene HBAST
o M8 4%

Hay loader, C. E. Warner.........
Hoater, wator, A, Spence,..
Hides or aking, swoating, W. M. Mason.

Hinge, stop, G, C, Thomas, .......oveens 145,510
Moop bending machine, K, Coapman.. o 1550
Horse powor, D, WoodbUry . .cooviiriraens coesaneass 10047

145,420

Horson, doviee for detaching, E. P. Jones a
o MB A

Horseshoo, G, H, Todd.........
Horseahioo nalls, H, D, Cowlen... o 14D,
Hore, Nexible play plpe for, J, Grescen, Jr., 145,410
Hydrant, W, I, Gralinmm, c.oeeviveiienssis vees 240,204
Too eroepor, R, 1L Earle........ < 18840
Indlcator, low water, F. Stecle . 146,960
Ingot mold, N, Churchman......... 145,20
Inkstand, A. D, Judd. . .oovvnninnnnns 145,002

Iron and stes), welding, J. Popping. voo JAB48
Iron, manufacture of, W. J. Taylor. . A6
Iron, manufacture of, W, J. Taylor.......... cene 1BAGY
Jolot, ball and socket, M, W. St. John (r)........ 0,610
Jourpal and bearing, J. Whitaker........ voo MSAOT
Journals, ete., packing, 8. Baxendale, oo 18,550
Key, door, J. Colllos,...... overar ey vens MB401
Kulfo, shoe, A. J, Hall, . M5
Lateh, gateo, G, N, Sharp. eeee 15365
Latho chuck, sleigh bell, W.E. Barton.. .o 145,583
Liquid measure, Wever & Johnson. 85T
Lithographic press, B, Muber,.......c.vveee .o MOAN

Lithographic prints on glass, ete., O. P. Wolfl..., 145472
Lock, H. Steln...... 145,570
Loom, 8, T, Thomas, 145,516
Lounge, A Heyer...oovvivenissoans . 145,418
Lounge and chair, M. P, Ros ason........ o 145,452
Lubricator for car,wheels, W. A. Bullard.......... 145,595
Marble, ete,, artineial, F. H, Hall,,, 145,45

Mont holder, 8. Belagel. . ooouviviiennanes 145,320
Mochanfeal movement, J, S, Cranston. 145,402
Medical compound, W. F. Staten......... 145,818

Metals, compressing cast, H. W. Barnum.
Mill, clay, Vaughn, Camp & Merrill.....
Mitering machine, C, Loetscher....
Mop head, C. B. Clark...........
Muft stand, L. Bergtold..
Nut loek, E, Kaylor......... o
Organ valye, pipe, W. Schulke..
011 cloth, printing, W. E. Worth.

145,523

[JANUARY 10, 184,

27458, ~DLAORWARIING MOLD.—~W.Fer uson of an i ol 28
LM, ~Tismen Beyoixo Cnary <Ly wood, Peb 23,
VAN ~TUnxixo Larine—W. fcllers. Feb.is,

2,488 ~LaxTRaN.~—A. Tufts. Feb, 3. *

L6, —F1IrTING BiNks,—T. Ingram. March 4.

VAN —~BewiNo Maomiy g, —L. W, Langdon. Maroh 4,
27,086, ~Hoxneanor NatL Macmse—W, TallmsnMarll,

EXTENSBIONS GRANTE!
408, —Fiux KiNorLes —~FE. Belliager.
20,410 —~Suxp FranTEn, ~W. Hlessing.
WA ~RetLroADd Ewrronzs. —W. Wharton, Jr.

DISCLAIMER.
B ~Rurrie,—G. D. Arnold.

DESIGNS PATENTED. .

7018, ~Burr Hixax.—W. Gorman, New Britain, Conn.
M9, ~Door Kxon Roxr.—W.Gorman, New Britain,Conn,
7,020, ~Doon Kxonk—W, Gorman, Sew Britaln, Conn.
700 —~Esovronxox . —W, Gorman, New Britain, Cotn,
W, —~GRINDING Mrvy Frtaxe.—J. G. Lane et al,, Mill-

brook, N, Y, v
TS ~LAMY BHADR. W, L. Libbey, Boston, Mass
10U, —~FLy WuneL.—J. G. Baker, Philadelphis, Pu,
7025 to 7,008 —Canpxrs, ~H. Horan, East Orange, ¥, J.
700, ~Canrer.—~H, Knight, Puiladeiphia, Ps. f
7000 Lo 7,007, ~Froor 014 Crorns axp Caxrxrs —C. T,

Meyor ot al,, Borgen, N.J.
1,068 to TM3.~Canrers.—E. J. Ney, Now York eity.
T & 015, —Canrrrs.~H. Nordmana, New York ofty,
7066, ~Banor.~J. Seymour, Syracuse, N, T.
TOIT.~Buow Case Conxnzn.~T. Vaughan, Boston Mass.
7018.—Coox §T0vE.~N, 8. Vedder, et al., Troy, 5. Y.

TRADE MARKS REGISTERED.,
1,565 —80ar.~ R, M. Bishop & Co., Cinclanat!, Oblo,
1506, —Cunnp Meats,—W. d. Davis & Co. Cloelnnatl, O,
1607 ~Consxr Sruixos.—F . L. Egbert, Waterbury,Conn.
1268 ~Wursxy,—E. A.Fargo & Co,,San ,Cal,
1560 ~FenriLizen.—J. M, Rhodes & Co. Baltimore,¥d.
1,570 —Corrox Grx.—Brown Gia Co.,N.Londou, Cona.
1,071, —Caxrxrs.—J. Dornan, Phfladelphia, Pa.
1572, —Wiursxy . —E. Howe, New York efty.
1578, —~0vsTens.—0. W, Miller & Co., Baltimore, Md.

SCHEDULE OF PATENT FEES,

On ench Cavest..... 810
On cnch Trade MarK.....ccovcreeianenenens orrieress. B33
Ou fillng esch application for s Patent (17 years)..S15
On Issning each original Pa o
On appeal to Examiners-1n-Chief..........cc.ceesee. 810
On appeal to Commissioner of Pstents. ... Joois v
On application for Relssue.

Oun application for Extension of Patent.............830
Ongranting the Extenslon 850
On fitlag s Disclatmer $i10
On an application for Deaign (33 yesrs)............810
On application for Design (7 years).. 815
On application for Design (14 yesrs)................ 830

Ore washer, R. Solliday........... 45,455
Paper, desiguer's, A. Akeroyd. ...... S csesense 145269
Paper cutting machine, G. A. Walker 45,454
Peg cutter, A. Woittemore............. e L
Planoforte action, A. K. Hebard... uwsat
Plano fron, E. Quast......c........ I I IR . 5311
Planing machine shaving conductor, W. Weaver. 145535
Planter,corn,J.Case........ccccccneanenn.. IRR—— L L5 ]
Plastering machine, Stevens & Watson. . S e
Plow, subsofl gang, C, Myers.............. 145,561

Press, copying and folding, S. W. Odell...
Printer's perforating rule, C. W. Ames..
Printing lnkingapp M. England...
Propeller for vessels, J. D, Fraser.....
Rallway rall joint, W, G, Dunn....,
Rallway rall joint, W, Thompson...... v

Rallway signal, pneumatie, W. E. Prall.......
Rallway tracks, repalriog, Warfleld & Elmer.
Rallway electric signal, F. L. Pope...

Refrigerator, R, Thomson........ s . s
Roller, sand paper, H. W, Brett.. £ . e
Sash balance, R, Farles..... ccoeevinnnne 13,29
Saw gumming machine, H. Baughman, us 2

Screw, J. Freamon ......coccvvieinee
Separator, ore, H. P, Mlaot...........
Sewing machine, Fannlog & Nugent...

Sewing machine shuttle, G. W. Hunter, 145,38
Shect metal ware, handle for, J. Fallow RS
BhIrt, 8. 8. GIAY. .00 cenrnenncese ssus WA
Shutter and window fastener, W, T. Fry. . 580
Sifter, flour, F. G. Ford..... ssssssay seessbe . 100
Signal, pneumatic rallway, W. E, Prall « 145,000
Sigual, switch, C. W, Spayd . 1545
Skate,C. W. Jenkins. ........ L1850
Skirt protector, G. E. King... . A
Slelgn, A, A, Abbott,.......... RRLLE &)
Smoke stack, T, F, Conklln,......... usn

Boap cutting machine, J. B, Ultsch....ooveuvirnns
Spluning machine, C,, 8, M., & L M, Willlams, .., 145,52
Bpool stand, W, Harris. . ..ocovnrinrnnnnnes o W7

&
o
-

Bteeringapparatus, C. W. Buflington 145,50
Stone, artificial, T, Chrimes.......... wan
Stonecutting machine, West & Fig . s
Stone, artificlal, E, L. Remsome. ... 143363
Stove, cooking, L. E. Clow ... i
Stove, cooking, 8. Long....... MRl S )
Stove, hesting, J. Johneon...... JLA NS
Stove,subaqueous gas, 5. H. Starr, .. 163,454
Sugar, ote., cleansing, A. H. Talt...... 105,490

165,708
o 1O
. 180

Table and desk, drawing,J. A, Wilkens,
Tulll coupling, W. It. BDowman,........
Ticket case, L. J. Dlades.........

Tobacco package, G. Robinson, o MR
Towel mck,C. Schermerhomn, ., o S
Trap, steam, J. Bishop......... RS )
Truck, hand, N, Adams, wor 10068
Trunk, J, L. Lowman............ o AR
Tublng, making metallie, J. Huggin « AT
Umbrella, G, W, Pressey......cooovvves «os B0
Umbrells supporter, W, A, Drown, Jr. « 143,008
Urinal, J. C. Garasey............. « BN
Vehlcle, Gorman & Thiel o A0
Vemsels, construction of ¥, Hir v BT
Water wheol, M. . Heylmnsn, .. . M3
Water wheel, J. Tatiey (). .coovvvnnninnns . o Bl
Weaver's harness, making, J. I1. Crowell. L
Wells, constrocting, A. Curtls (r). e BT
Wheel, vohicle, A, Duchholx,,..... . e
Wheel, vehicle, D, B, French............. cennnes HAIOL
WindmillL M. T, & M. C. Chapman sesresadsnnse 145,55
Wire, 0. D, Dudley.... ... vasssassasesssas M

Wire stand or holder, G D, ‘il’u‘d’lr‘y ............... 148,08

Wood beading machine, I HaBDa. ... .ooviriens 13410
Wrench ratebat, L €. Colbert. . ..ooovvernns 18.0m
Yokes, bow pln forox, W, J. Ives AR
Yoke how fastener, ete , ox, E. N. Bacon 165,081

Zine, apparates for granulatiog, . N, Richter.. 185,40

APPLICATIONS FOR EXTENSIONS.

Applications have been daty nled and are now pending

| for the extension of the tollowing Lotters Patent, Hear-
| Ings upon the respective applioations are sppolated for

the days herolnafter mentioned;

(Speclally reported for the SclentiSic American.|
CANADIAN PATENTS.
List oF PATENTS GRANTED IN CANADA
DecexMBER 15 T0 DECEMBER 17, 1878

2,563 ~J. H. Smith, Arlington Square, Middlesex county,
Eng. Improvement on shuttle sewing machines, called
“Smith's Combination Sewing Machine.” Deec. 12,

1578,

393 —Edward Gurney, Toronto, Ontarto. Improve-
ments on heating stoves, called * Gurney’s Improved
Base Burner.” Dec. 15, 1573,

2985 ~J. L. Thurston, Douro township, Peterborough
county, Ontarto. Improvement on corsets, called
“ Thurston's Improved Elastic Corsets.” Dec. 15, 1572,

359, —A. A. Herrtman, Greensborough, Guilford county
N.C, U.5. Improvements on turdine water wheels
called “Herriman’s Acme Turbine Water Wheel™
Dee. 15,1573,

2907 ~G. M. Stevens, Portland, Cumberland county, Me.,
U. 8. Improvement i mitering machines, called
“ Stevens' Miteriog Machine.” Dec. 15 1553,

398 ~F, Jessop, York, Yook county, Pa., U.S. Im.
provement 1o rotary stosam motors, called “ Jessop's
Rotary Steam Motor.," Dec. 15,153

2,59 X, Phancuf, Montreal, . Q. Nachinea preser of
a polir les talons des chauasures,called ™ Une Bove Brun-
(mo'r Machineior prossing and polishing heels of
boots and shoes. Dec. 15, 153,

25.0~D. E. Rlce and A. W. Mitchell, Detrolt, Mich., U.
8. Improvements on water gages for steam bollers,
called ¥ Rice's Doller Gage.” Dec. 15, 1838,

201 ~M, T. Doult, Battle Creek city, Calhoun county,
Mich, U, 8, Improvements on wood working ina-
chines, called “ Boults Wood Working Machine."
Dec, 15, 1§78,

LML -C, W. Palmer, Cleveland, Cuyohogs county, 0.,
U.8. Improvements on portfollos, called * Palmer's
Novelty Music Rest and Portfollo.” Dec. 15, 1593,

203 M. Stephens, Brooklyn, Kiags county, N. Y., U. 8.
Improvements {n cement lined metal pipes, called
“Stephens' Cement Lined Metal Pipes.™ Dec. 15, 159

194, ~J. H. Thorp, Chicage, U. 8. Improvements on
portable burglar alarms, called * Thorp's Portable
Burglar Amarm.” Dec. 15, 1538

19,1, Erd, Buffalo, Erie county, N. Y, U. S Im-
provement on washing machines, called * Erd's Lo
proved Washer." Dec. 15, 1878,

2,56 ~Jas, Foley, Montreal, P. Q. Extezsion of & pro-
vinelal patent, belng No. 2,614, old law, for the manw-
facture of the extract from hemlock, oak and other
barks, for tanning purposes and as & mordant tor
printers' and dyers’ use, called ** The Non-Atmospheric
Process.” Dec. 17, 1573,

2005 ~0, Melfh and H, Voelter, Paris, France. Process
of preparing wood or other ligneous or vegetablo mat-
ter for the manufacture of paper.card board and other
analogous prodocts, called ** Meljh and Voelter's Pro-
ooss for Preparing Wood for tne Manufacture of I'a-
por, ote.” Dee, 17, 1575,

LML -G, Lowden, Drouklyn, Kings county, N, Y., U. 8,
Improvemont on portablo gas spparatus, called ** Low-
den's Portable Gas Apparatus.” Dec. 17, 1973,

299.-C. K. Knowlton, Rockland, Me., U. 8. Improve-

wents In car couplingy, called * Knowlton's Car Coup-

log." Dec. )17, 1500

The value af ths SCIXNTIFIO AMERICAN a4 an adeertising
madium cannol be over-eatimaled. Its cireulation (a ten
timea greater (Aan Aat of any similar Josrnal now pub.
Nahed. It goes inte all the States and Territories, and s
mdunul[ﬂoyﬂmpd&mmmq
e wordd.  We inrite the attention of those wAO wish &
male (Aeir business Inown to the annezed rates, A dus-
Néas man Wwants someiding more tAan (o see Als odeers
Lisement (6 a printed nesorpaper.  He wanis circulation,
A7 WG wortA T centa per line o advertise In o paper of
Aree (howsand ciroulation, it (a worth §3.7 per line 0
adrertise in one of forty-five thousand.




Scientific

2merican,

—

“BAIRD'S
FOR PRACTICAL MEN

M now, revised and enlu v-l Catalogue of PRACTI.

o AND SCIENTIFIC BOOKS—94 paget, svo. ~will

bcunt free of postage, to any one who will favor me
with his address.

HENRY CAREY BAIRD,

Industrial Publisher,
406 Walnut St., PHILADELPIIA,

17 A new beok eu \ha art of
Writing by Seund ;| a com.
. -nu—n( Whart and—ihe shortest, taset Almple,

enry, and comprehenaive, enabling nv oo, o & short Ume, to report
trials, spesches, sermons, &¢, The Lont's Prayer s writien wilh
forty-nine strokes of the pon, and 140 words per minule The utiem.
ploved shoul bearn (hls art.  Prios, by mall, 30 Ota,  Agvnits wantel,
AMMT w. L\A CO., 139 8. Sowwoth Street, Fhis,, Fa.

Engines and Boilers,

Steam Pumps, Portable Englnes (which can be used on
oroﬂ the Bollers), all lho me made, of the best ma-

Send for illustrat Frico l,l-l- ISAAC H,
u‘lBAllsU\‘l 45 Cortlandt 8t,, New York.

OC‘O\IOTI\‘L ENGINE FOR SALE—
})no horse power—3 (nch drivers—7i Inches gago—
nde le\'—'el m 86 1bs.~Boller of copper; car
rf bs. steam. 1 frameo and steel connections
mughou( -llholuﬂmmmhnd boltaturnedand Criven
abovedrawafouror five wen withoase,and (ssold

only for want of use. The entiremachine Is handnomr:ly
fintatied with mahogan l"r'l“b {nlatd, and 1o all reapects
frst class m‘chmn 10_Cash, Made by mo in
are hoo No clroulars. EGBER 'r

W vhe.

4 for
“A'NO\ QCllb& New York, or 77 Madison Av,
Eitzaboth

A\Tl- l) : .\\‘ \H“Ell"lur('l- l’nrnu-rnnd
Gardener. Lancaster, l.b Large commission,
and premiums given., Send 25 cents for sn Aacm:y
snbnrlpclou Dam ‘s 6 cents,
Niagara bteam Pump
B. HARDICEK,
ZaAdunl .. llmokl)'n N.Y.

for burning brick, tlle, pottery, &c. Produces uniform

results, avolds inferior stock; saves fuel, labor and
Ume, l’\lr|~| wan Patents ollulur-l h:r rivileges at
howe or abroad, sddress . MOR AN,

103 Ivu!um 5t,, New York.

@2z

g~ NEW CATALOGUE l-‘l‘l-

Small Tools of all kinds i also bk AR WHEELS, parts
of MODELS, and lmwrllnlz’- cl:l( :ll kinds. Castogs of
.P e Rests

Bmall Lathes, Eoglues e oty & "WIGHTMAY,
43 Cornhlll, Boaton, Mass,

The American Turbine Water

ool
mw‘rnll{‘lmpmved and submitted to
thorough eclentifc tests by James
hmrr‘on showing the followlog use-
ful eftect of the power of the water
utilized, being the highest results ev-
er kKnown.

Percentage of Part (‘u(r 3¢, 5008 ;
3,009,640 %,75.78; ¥, 2.8 &ﬁ)

Por eent. of Whole Gate : &5 14

A full report m-y be obulned of
STOUT u‘iu.s E, Dsy-
ton, Onlo.

WOODBURY'S PATENT

Planing and Matching

and Molding Machines, Gray & Wood's Planers, Self-olling
Saw Atbon, nnd ulhcr wood vorklnri machinery.

8. A. YODS, ’ ¥y street, N. Y.;
Send for Cm:ulnu @1 Sudbury strest, Boston.

EW & IMPROVED PATTERNS. —MA-
Clll\ls‘l’s TOOLS—all sizes—at low prices.
GOULD, %7 to 113N, J. B, R. Ave., Newark, N. J.

@ PATENT PARALLEL

E Mashim’st’s Vise,

MANUPACTUMKD BY

HARRISBURG FOUN-
DRY AND MACHINE
COMPANY.

HRarrisburg, Pa,
— e
> a;-“'fmd Jor Circular and

WANTED, ARELIABLE LADY

OR QE MAN in every towe, to act as sole Agent,
un NesES respeocts «bie and remunerative. No. Meney ro-
uired, Address DISCOVERY, P.O. Box 2809, New ) ork,

BASHFULNESS Degpondency, Weakness
of Mind and Body. For
cause and cure, send stamp to De. ‘Eck,Box 2347, Cin. O .
N OPTICAL WONDER.—The Gem Mi-
lcope Ahlfh nmm!fylng power simplified for

popular us s 10, lmel. !s lx‘n ractically as

ul as mo-o of many t valuable 1o
unhu. Entomo! Fln'-, Stu-
tha bean-

@ Nature,
wson-g d, for tl w, 05 :l:reo to 50 Agents
S. RILEY, Holland, N, Y.

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

to rlnderf ntters and
b ity BB AT AR I IS a AT 1 803

MILLING MACHINES.
Fifteen llm,:?ﬂu nnd prleu Wehblng from 6001bs.
ver: Bonon Works at Hyde Pnk. Maess,

Milk 8t,, cor.O!

PA-TENT LATHE CHUCK
L g

OR BALE—-Two new Cylinder Boilers,

F l hym ft.long, wlth nu Gn(cn.&n S
so nplo |. completed. dress
0 .J !..Bcnuyllml Foundry.(.onlhohockcn.l’-

ﬁuu P-R‘?r n vlu. of Sunr

{ull h. lllnnnled

g e umn‘ oW lo oW them sent

- Verbena, Blotched

# Doubla s, three for 25¢.,
- MV. dl

PO F. BROWN
Box 8, ouom, Butler Co., Ohto.

(LASS CAB]]S e
I Y

u m for n. post e
suﬂu g‘.o‘l‘}'ll Trers.

an -
uu&ma TIFT 100 £ 26 O CINCINNATL,
& Ploasc mention thispaper.

§’UBSOIL PLOW—Tho patent for a ve
¥

uable Improyement in Subsoll Plows for Sale

f th th of th
eonugmliuo odnh.omgpuz

l. Pomeroy, O,

'l‘odd& Merty Macmne Co A

t
«f.n
op-Valves:

2 Bloaks,

e .

AH’BBD—Evuywbnro—UVo Agonts for

” MILLIKEN &
lm l‘l.ﬂ d au’.'-'u"'no.mn, ase,

NVEN'I'ORB ATTENTION '—I want pev-

ol roal value—to m-nuu”n

.hW g

P. BLAISDELL & CO,,

Worcester, Mass,,

Manufacturers of the Blalsdell Patent Upright Drills,
and other frst-class Machinists' Tools

(RGN cERY

(G mornive, MorTISING
VIR TENONING & SHAPING
. MACHINES;

SCROLL SAWS,

Plamng& Matching

HINES, &,
R For RarLnoan, Cax, nnd Aany
OULTURAL SHOPS, &

: uperfor to any in use.
J.ATFAY & co:

INCINNATI. Ohlo.

HINGLE AND BARREL MACHINERY ,—
Improved Law's Pstent Shingle .nd Heading Ma-

lue, nlmp.l,uxt and best lnzuor“":o lr"l;l;n'sl(‘l‘v lll’;-:glng
ud Slay nt tave as. U ers
%um;r: Ec" ress TREVOR & Co. Lockport, N. Y,

SCHENCK'S PATENT,

WOODWORTH PLAN El{h

And Re-Sawing Machines, Wood aud Iron Working Mse
chinery, Engines, Bollrn. ote. JUHN B, BUHENCK'S
BONS, Matteawan, N. Y. and 118 Liberty St.,, New \on

ILLINGWORTH, Neville St, Fuun.

]'n dry Leeds, England, makes o Specinity of
20-Inch Swing Lathes. All paris are inter*
tlunglnblr being made In duplicate by patent tmackhing -
thus cusuring Accurncy and Excellence of Workman -

ship.

oK

xr For price and Fhoto, wrile direct.

SAFETY HOISTIN G

OTIS’ mMachine

X0. 348 BROADWAY VW Voftk. 0.0

ORTABLE STEAM ENGINES, COMBIN-

ing the maximom of efficiency, durability and econ-
, with the mintmum of weight and price. Thv? are
') e»y and favorably known,morethan 1, 0? n
s0. All warranted satisfactory or no sale. )cocﬁp
Address
LEY CO. Lawrence, Mass.

clrculm uenl on spé;u:-uon
¥7 Liberty st., Nov York.

PYIR  You ask WHY we can pell First
Clasa 7 Octave Piauos for 82007
. We answer— [Loosts loss than ‘300

to make any § Fiavo sold
. Lirough A'mu. L of whom make
We have

100 per ot, profit.
8o Ageots, bLul ablp direct to fami-
Lies at ictory rice, and warrast
- 5 Years Send rur Iilustrated cir-
calar, in which we rda Lo over Eoo Baokers, Merchaats,

e of whom you u:uy wow), usog our Placos,
44 suta and Territorles. Please stale where you saw

" V.8, Plano Co., 810 Broadway, N.Y,

RON BRIDGES—CrLARkE, REeves & Co.,
PHENIXVILLE BRU)(.E WORKS, Office, 410 Wal-
nat Street, Phfiadelphis. ¥
Specialties—Accurate “orkmnn-hlp—l'hu-nlx columon
—Use of double refined fron, No welds. All work
done on the premises, from ors to fAnlshed bridges.
Illustrated Album matled on application,

"IPATENT

OLD ROLLED
SHAFTING.

The IaCh LAl TS SDATUDE has 75 per cent greater
strength, a finer finlah, and {4 truer 0 gage,LhAD Any Other
In use, rendm 3 nndoubledly the most economical. We
are also the sole manufscturers of the CxrLenxaTed CoL-
LINS PaT. COUPLING, and furnish Pulleys, Hangers, ete.,
of thc most approved styles. Price lists mlled on gpu-
catlon Lo JONES & LAUGHLIN

Try street, 2d and 3d avenues, Pltuburgb Pa.
S, Canal st Chlca:o
f this Shaft!

F RLAA_\A& FITZ. Boston,
GEO, P! 131 Chambers st
PIEECE & wmﬁo. Milwackee, Wis"

GREEN HOUSE& BEDDING PLANTS.
Large Stock, Fine Assortment, Packed to go Safely any

C
ting In nlore and for sale
nn

tLN. Y.

distance. bulsmctlo UEmr:meed SPLENDID ILLUS-
TRATED LOG mailed FREE. Send for ft.
Addn:sa HANFORD, Columbus, Oh!o,

get the best selling book and secure

AGENTS the largest profits ever offered. Par-

ticulars frec. A«idrau HURST & CO.,746 Broadway,N.Y.

ECOND HAND MACHINERY.—We have
for Sale, at very reduced figures, a number of holat-
};xogw:gds&l::;r engpé’e}-n%lb lcrn.&froxéle(';t; ‘!Jdﬂom
f an blowers, &c. Send fo tail

and prices, WAL K. TANNER & G0, . Richmond, Va.

s tiona And Portable Steam En -nd Bon
ot nll sizes, d for Cf X E&
& CO., Bcheng:(l:dy Tk s

Fourth Grand Gift Concert,

FOE THE BEXEFIT OF THX

PUBLIC LIBRARY of KY.
Over a Million in Bank!!

AND
A FULL DRAWING ASSURED!!
Tuesday, the 31st of March, next.

Only #0000 Tickets have been Issued, sod

$1,500,000 !

dlvldcd nto 12,060 b
uted by lot mollu:-l:ck.:(“:'oﬂ:,"'.b' distribe

LIST OF GIFTS,
ONE GRAND

GEO. W. READ & CO.,
STEAM BAND SAW AND
VENEER CUTTING MILL.

186 to 200 Lewis St., Foot sm & &h <u E.B.New York.

AL
FULL STOCK SPA"IO\LD HAR.D WOOD LUMBER
ND CHOICE FIGURED VENEERS.
The lnrgcat Stock.,
The greatest Varlety.
The lowest prices.
!7' Enclose stamp for Catalogue and Price List,

* Veneer Cutting Machines—For Sale,
"OIH:. ROTARY MACHINE, cutting 4 ft. long and 4
O\E ':.I..ICL\G MACHINE, rutun{:stl 6 in. long.
in perfect order, with pulle shafting, etc.
Complcle for immediate use. Pncelow Address
sEO. W. READ & CO.,
156 to 200 Lewls St., Foot 5th & 6th Sts. E. R,

7\/ ANUFACTURERS' CHEMICALS ORES,

Metalsaad Minerals for Steel, Iron, Glnn !hken.
Enamelers and Potters, ¥laters and Electro rs—Me-
tallic Oxides of Maoganese, Copper, Cobalt, Tin and An-
tmony—Wolfram Ure—Asbestos—Hydrofl fiiorie. Acid—
Borax—Ground Fluorspar, Felspar and Flint—Sa
Nickel apd Nickel Anod lubl
Soda. Chulorlde Calctum—Black Lead, Metals of
nesium, Aluminum, Cadmium, Bismutd, Arsenic.
Chemicals m.-dc to order t‘?

L.&J. W. FEUCHTWANGER, 5 Cedar St.,N.Y.

Water ﬁaels

More than four times as
many of James Leflel's Im-
Pmrcd Double Turbine Wa-
r Wheelsin operation than
.:n’deow"lum{ a”-‘m
, alging from to
% inches dlameter, under
heads from 1 to 40 Ieet
Succesaful lor onty
W pau lel
o fnest ercr puabl!
M contalning u{«
4 over = une fllustrations,
37 seot free to psrﬂu inter-
7 ested fn water |;o
JAMES LEF EL& CO.,
Snrln eld, Ollo, & 100 Lib-
eny \ov York eity,

o
/

JONSEIO ANY,

8 7

$100 to 260 & i s

sure to nts every-

'hrm -clllng our new seven strand White l'lnllnl
lathes Lines, Sollsreadily at overyhouse. Samp

ree. Address the Grrann Wike Mris' Phllulclphln h

&EEEssa
o0

11,00 (.Aﬂu 0"’1’8

Total, 12,000 Gifts,all Cash, smounting to $1,500,000
$#7 The concert and distributs fmd
tieely and unequirooally take laa%‘:.u' Ko -lll xed
whether all the tickets are nold or not, nnd the u.wu
all pald {o proportion ;o tbe number of tickets sold.
PRICE OF TICKETS:
Whole Tlckul#w;. H,ﬁhu 8255 Tenths, or each cou-
n H le en Waole Tickets 1or 2415 Tiekats for
Whole Tickets lor 5000 x’nw""h {‘ Tickets for
\o dlu-ount on lcu lh.n fﬂ) waorth of tckets.
Agunl Pul:llc lm

r um Concert,

Publle Lib vnnlloln , Lo K
THOS, . fé’mwnﬁgn "ii,..;"ir.’ Aests

ADVEHTISERB should send o Gxo. P. Rowru.& (0.

T N e

LABS NIOULDS for Fruit Jars, Patent

mpa, Bottles, ote,, made b ll.BROOliR "

yoara at wmu and Centro Streets, N X e' Tbc short-
€st and cheapest way order direct'of Mould Il

lﬁh AI’I'IUUI.AI ATTRNTION pald to OULDS for

wWH Lll:'d TURBIN No risks to purc T,
Pamphlet seut froe. eru x’nu.:x llclluonpbpa. \“Y

UAINT, KUEER AND KURIOUS is the

A vllua’blﬂb:mk wo ‘“i 1o all; full of (M'll: res
auyg fun, cLures, clone Lwe

CRIE & CO. 40 Broadway, New York.

UERKB WATCHMAN'S TIME DE

TECTOR.~Important for al. large Corporstions

Manufacturing cencerns—capavle of controlling

vig:o the nuno:l :ccnr:cy the mol&.n of 8 vnclum'ntm
]m nr same reach

at. m&torlcmulu “u‘%o .

SRR

Andrew’s Patents.

Nolisel Friction (-rnve‘. cr Geared Holss
H.z-l B “ mr:‘::,r Ay event Accldent, If
o }m;il;. n-ﬂ.

Cenl, Graln, etc,, with-
,Io. Durable, and Economical.
r
ﬂ b ANDREWS & BRO
FAKEEE FPHESS CO.
DROP Pmm llmm.rmvv (,n]v
Ing, from the Wall to the Cornice
lllr“-rlr:l 3in. thick, Every Wood.
thess foot power machines from &
to %) cta, perhour. Itiss pieasure to

urn ll =a

;h-ll " ltnclun. Ho-hl‘o and Siugle, 1-2
414 Water Street, Now Yorx.

”~ ~ilnrnu Pont & Stenm l'ower

worker should have one. Four years
in market—-thousands using rthen,

e one, —Say where ,uu saw his,

. ;nd send for Tull description to W,

m 00 1o _100,0 lons
(,eutr r¢1nf.5’- M l} ?2. w’ M
— Fortne ﬂﬂ( and O .7‘5
oll Baw.
Persons out of work, or that have
& J. Banxes, Hoc rd Winne

: 84('“ umps In pline
ATRYO
Al I?
rc Address THE
For the vnllrr nu ¢ of Seroll Saw
spare time, can esrn with one of
bago Co, 11,

OOD-WORKING MACHINERY GEN
erally. Bpecialties, Woodworth Hnnennd Rica-
ardson’s Fatent mprove-f Tecon Mschln
Central, corner Cnlon st., Worcester
WITHERBY RUGG & muumson

Machinery

Wood snd Iren Wotnnq of every kin c? Leatheor and
Rubber Belting, Emery Wheels tubbm Metal, &c.
GEO. PLACE & CO., 121 Chambers 8¢, K.Y,

Cold Rolled Shaftm

Best and most perfect Shafting ever made, rnmumly
on hand 1a Jarge qunmlu furnished In any lengths up
to 15, Also, Pat, Coupl! Dé and brl!-oulnx ldlunub!e
Hangers, pullt)l,clc ORGE PLACE

hambers Street, \e' h.rrk

Sturtevant Blowers.

Of every slze ana nucﬂgu’onhw;z‘mm on sand.
21 Chambers Street, Nev”?ou.

ICHARDSON, MERI(AM & CO.
Manufacturers o! the latest lmproved Patent Dan-
and Woodworth Plaoing Machines, Matching, Sash
aad moldxn Tenonln:. Mortising, Bortng, Shaping, Ver-

reular }n:-u'lng )lu:blnel.gb ﬁ

Arbors, &-mn Baws, Rallway, Cut-ofl, and B!p-uw su-
chines, Spoke and Wood Turning Lathes,and uﬂoul
other kinds of Wood- -working )luh!nery. Catalo
and price lists sent on application. Manfactory or-
Cester, Mass. Warehouse, 107 Liberty 8¢, New York. 17

I \| 1 For catting Ousiness
STENCIL, DIES et i

szeucm and Key Checks, with which young men are
making from §5 to §9 & dn! Send for catalogue and
samples to SN hPE\le'..u. Hanover St. . Boston, Mass.

\\'.\.\TED—A new or 2nd hand Machine

for Slotting medium size Screws. J. A.SMITH,
Deep River, Conn.

EAGLE FOOT LATHES,

A¥D AMATEUER TOOLS YOR THE HOLIDAY &
Presexrs f{or the y5— Sensible—In.
siractive—Benesiclal.

W. L. CHASE & CO.,
N, B &N l.lbenr St.,

1873  and 1874,

Cata Jgpues Free.

mchlnhu' Model Makers’, Pattern Ma-
£ T R T

o
Supplies for 8l e TSSON & CO.. Boston. Maas

MACHINERY  si¥ it G
T LTI WREGEHT
Brams & GIRDERS

r I YHE Union Iron Mills, Pittsburgh, Pa.
The sttention of l-:nmeen and A.reNtecu 1s enued
to our improved Wronght-iren Beams and Girders (
ented), In which the compound welds between the stem
and have proved so objectionsbdle in th
nx. sre entirely avoided, we m
> (:h . at lerms u hvouble ascan
elsewhere. ordmﬂp
Cmeﬁe.momn&co.ﬁnhnlmnxms. lo’flnﬁ.r@.h.

o Q¢)() perday athome. Terms Free. Address
S‘) & S~0 Gzo. STINsox & Co., Portland, Maize.

REYNOQOLDS*

Turbine Water
Wheels.

30 years' cxperience enables ms
lo emltn Gcntng Mills ﬁl.lllmdt.
e, eco-

nomlccl wer. Sclenulc

t X\ev Yor..

ERFECTION OF SPEED ON WATER
WHEELS secured by the Ro! Hydraulle Gover.

nor, under ali posstble mndnloxu. em mu. l‘ndﬂ
extreme changes, It operates the ?

onds. ann y unllmlled. No pqy 1 tested. JOIL
S, R 19 John Street, Boston, Mass,

Wil out! Truth Triumpbant

Agents, old and young, male and
femasle,make more mone.r oslsl o

nonxs. Axn OANl&

than at anything rln. Gmlut nduccments to Agenta

and Purchasers, es, Tenos, full iculars
fent yRERtosll, Adurul P.O.chtnraCo. .A?.lgltl'un..\l.

LATHE & MORSE JOOL co,

MACHINIS’.[‘S’ TOOLS

Eatablished 185 Bend (urhmﬂuud Catalogue. _

PHILIP 8. JUSTICE,

4 N. 5rn STRET, 8
Pmlndclphu s “csu"\' X

“ DEAD smouz" % T mns
A" ntmu

‘LI‘I"I‘L E GIANT" IN E@ﬁ,‘ﬂ.

ORIGINAL
Schaeffer & Bndenberg.

un:l?smt‘m?llxdnuﬂn GII“I uh

W. HIDBRMANNo
4 Cedar S, X, Y., sole Dcpol.

‘2 PER DAY. 1000 Agenta mm Particu-
Jlara free, A.H. BLAIR & CO,, 81, Louls Mo
87 EACH WEEK. Agenta wanted, particulars
~ {ree, J. WORTH & 00..“-“‘.-'
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Advertisenients.

“Back Page = » = = = = = 8$1,00aline.
Toside PRgO = = « » = = = 78.euun::n.
mmumummm per
e, by mmaarurement, s (As leltor preas. Audvertisements

0 AMRRICAN @8 an adeertising
The vorve o/ the Revmraeo Aexiiou s s 7 L0
oo : Mw‘”mm}onﬂmlnm e
Hahed. nm”“'meM‘Wﬂ,ﬂM“
vead in all the prinolp al Kbrarias and reading-rooms of
the worid. We tneite the attention of tAose who teixh to
'"..Mmmnm.mm A bust.
wess man \oants something more (AR Lo aee s adver-
tirement in @ printed nessepaper.  Hewants iroulation.
”“am'm"“‘”wlﬂllﬂw‘v
three thousand cirewiation, (L & worth §3.38 per line to
advertice n one of forty-five owsnd.

@1GHEST PREMTUM (Medal) Awarded and Indorsed by

Certificato from the AMERIOAN INSTL.
TUTEAS * the beatartiolo to the market.™

ASBESI0S:

ROOFRIING:

osort Pamphlots, Price-1sts, ote.
mmcnu ll’:‘ 'u:n.rlivuemhnuu and Dealers.

o W JOENG

GEAR MOULDING
) MACHINE
To our Foundry, wo 120 50w prepared (o furmlab,
WITEOUT CEARGE FOR PATTERNS,

AT

ms
SHORTEST NOTICE.
Werk

y sccurate.  Beod for

John W, Mason & Co., 4 Droadway, New York.

‘mlveml Hand
FPlaning Machine
A aborsaving vVem-
tion, sattached to any
vise, or to work itself,
fndispenssble to all me-
tal-working mechanics,
gulcmy saves 1ts cost In
les and time, set to
work in sny direction In
s moment, Forinform.-
ation. sddress Manuf’r,
Jacon E. SUITTERLIN,
€0 Duane 8t N. Y.

STEAM BOILER AND PIPE

COVERIN

Saves ten to twen r cent. CHALME PEXN
O, To0t E. $th B30 Vo 14 N. 204 St., st.Rx?ogu. ‘Mg.g

a 'Bm(‘)’?'r().\'r LATHE CHUCE, from 4
THE E. HORTON & S0% 0 imtior ddrese

JUST OUT.

Science Record

1874.

fl‘mﬂ NEW AXND
splendid snnts] boo
presents o brief form (h:
IOst  Interesting Facts
and Dmcoveries 1o the
TANOUS Aris ang Sez
that have lunlplrr;:§:
rise the preceding year of
ttle, exhiditiog 1a one
Yiew the Genersl Pro-
Eress of the World tn the
following Departments :
I~CHEMISTRY AN D
5 :}I‘({akl.t’m‘ﬁ.
~MECHANIC
L}!.‘»‘Pl;ll‘\;h’ﬁul.\'ﬁ. o
~F “CTRIC
Ll(n‘n.Hk/\T.s}ul'.:.‘\"f)'
I~TECAXOLOGY —
Emuraciag New and
;J"l:ful :’nrenuonn aod
Overies relst v
THE 7Au'r~: e
8 ~BOTANY AN
Tll‘('l.'ﬂ'ﬂé-’n i
S ~AGRICULTURE
i =RURAL AND HOUER-
HOLD ECONOMY.
S~MATERIA MEDICA.
THERAFEUTICS, H?-
GIENY,
» _A:,i\'I’r'lull. HISTORY
= 3 LOULOGY.
l?.;l’};.lﬁl.‘!.ftwﬂldhh FISHERIES i
1 ~METED 0TS
“0!0? e MAGY, TERRESTRIAL PHYTRICS
L~GREULOGY AN Y
“,-ASTBU‘.\'U!Y.D MINERALOGY
B —~BIOGRAPHY,
vory S Whe desires Lo ba well informed concern-
’gopm of the Arts snd Bclences should have &
- q.%;aw-d Thouia ln‘-lv' i e gy e
s .
DR o " Pisce tn svery House
on o, Octlavo. Handsomely Bound., With Kogravy-
o by mall to all of the
o s parts country, on receipt of

5 dwcousnt to the trade an-
Yhasors. rw.ﬁo .t elg:m pﬂndpﬂ'kwkm“r: =

N & 00, PUBLIsHRRS,
37 Park Row, New Yerk Oley.

Tex SCIENTIFIO ERICAN will ba sen year
sod one copy of ‘le.‘l RECORD om ne‘u:.ov "

[ENCE RECORD FOR 1872,
lo“': ready. Each 20, For the tzm‘-'yuﬁ'nu“‘t)m‘

Seientific

SAWS

ations from lumbermen.

Five hundred teath given with each Haw, Each

moraon’s Patent Flange Toothed Saws

attachod,
4 . Kmerson's Patent A
h best over used. Price

rlor quality.
= For clroular and price 1L, wddross

W
SAWS

p— R e
LVER
DAMPER \ AND LEVE
REGULATORS B s T GAUE COOKS,

MURRILL & KEIZER, 44 Holllday St., Balt,

AW L IMPROVED 1874,

DOUBLE ACTING
BUCKE1-PLUNGER

SteamPumps

Y8 ELIABLE,
vaLLh A CHINE COMPANY,

JBasthampton, Mass,

Bave fuel, and supply DRY steam. Attacheo to bollers
Y . W.BULKLEY, Engineer,
or In separate furnace a A lerrty G Ne‘?' 0%

For testing Ovens, Boller

mw!s- flues, Blast furnaces,

, Of1 Btills, &c.
s 0 ) HENRY W.BULKLEY

-

S Liberty St., New Y

ork.

AR LATIES, DRILLS, &e.. Send for Prico List.
BN EW HAVEN MANUFACTURING CO.,
New Haven, Conn,

~ A
Rmorson's Patont Planer 8awas are supersoding all others, {n the 10
Wil out from 1,000 tO 5,000 feet more rrr day than any other saw in worild.

|
r
‘ ) o
\\ T .“Fo&n“':"‘.n;:l,;n«rlﬂl Toothed Cllpper, Kxpressly for ieayy feed or very hard timber,
Al
\

Also, Patont roady gmflufml and Patent grovod Solid Saws of all kinds.

SAWS

LB
flava roceived the very highost recoromond. A
tooth outs 1,000 feet of lumber,

Extra Toeoth only ‘v

'
The chonpost Inserted Toothed Saws over made,
morson’s Patent Ready Gummed Cross Cut Haws, with patent removable handles and Saw Net l\

dfustablo Bwage, for sproading the teoth of Baws. Does not shiorten the tooth, The

)
All goods warranted of supe- S

EMERSON, FORD & 00, Bonver Falls, Pa, “f

SAWS

SAWS
WIRE ROPE.

JOHN A. ROEBLING'BBONS
MANUFAOTURRES, TRENTON, N. J,

OR Inclined Phnu,éundlnq Ship Bl%ﬁng,
Bridgos, Ferries, Stays, or Guys en Dorricks & nes

ler Ropes, Bash Cords of Co?pu and fron, Lightuin,

Conducters of Copper. Special sttention given Lo hols!
Ing rope of all kinds for Minesand Elevators, Apply for
olreuiar, giving price and other information. Send for
pamphiet on Transmission of Fower by Wire Ropes. A

rxo stook constantly on hand st New York Warehouse
Iary ¥ No. 117 Liberty street.

OYE'S MILI, FURNISHING WORKS
aro tho largest {n the Unfted States. They mako
urr Millntones, Portable Mille, Bmut Machines, Packors,
Mill Ploks, Water Wheols, Pulleys and Gearing, specially
adapted to flour mills, Bend for cllllg{uﬁ.
J. T. NOYE & BON, Duffwlo, N. Y.
The mann. for use

memann.  Tannate of Soda foruee

incrustation (o steam boflers I8 our Exclusive Right
under patents,  Send for book,
JOB. G. ROGERS & CO,, Madison, Ind.

LUBRICATORS.

REYFUS' t

rent Self-act-

ing Ollers, for all sorts of Machinery
and Bhafting, are reliable in_all seasons,
seving -5 ﬁ" cent, The SELF-ACOT-
ING LUBRICATOR. for Cylinders is
now sdopted by over 15 R, R, In the U.8,,
‘and by hundreds of stationary e

Unive

A success.
more durnblo than any other,
size, and will hold much larger by turning down shanks to X,
18 operated quickly and always easily ; oaunot clog, met, or in
Dy Wiy Y 't
use, working {wrlrclly.

tarned If no

anbury, Ct

ngines,
NAT & DREY¥USB, 108 Liberty st.,N.X,

rsal Drill Cluck

Heartlly endorsed by all using {t. Stronger and
N 4 {loldn drills tromourx.(nll

ot out of order, Has now been & year in constant
All are eold with full warrant, to be
A . HULL & C().éhllmlhcturorl.

satisfacrory. F.
ironlar.

Send for Hlustrated Doseriptive

Working Models

Experimental Machinery, Metal, or Wood, made Lo
gr?!%rby o J.F.W&NEB.G:C«M«"..N.Y.

KEEP YOUR BOILERS CLEAN.

Prt\'ﬂ"l and removes scale In Steam Boflers—does not

njure the Iron. In use over six years. Patentea. Cor-
respondence inyited from dealers in supplies.
JOSIAH J. ALLEN'S SONS, Philadelphia.Pa.

RBTNDLE & O
‘ §c§ég;qs & Bolts

Bridge nn"-iul;ooi Bolts.
STEEL & IRON SET SCREWS

A nrvlnlly. Also, Small Articles
for Patentees, u great numbers, at

HOUSTON'S PATENT
TURBINE WATER WHEEL.

Mmplent, Strongost, Chenpost, Best.
In the test at Holyoke,in
l.s;nhu:.\; Houston gave the
o reentnge ever
:ggzln :::’:reﬁ-h’lc estand
e ghest avern
sults ever oh(ulne‘?. ri:
sncuul use {tis everywhere
emonstrating its superior-
ity over all others. Emer.
son’s full report furnished on
mplluuon. Send for Circu-

MERRILL & HOUSTON
IBRON WORKS,

Belolt, Wisconsin,

SAWS Emerson’s Patent Inserted Toothed Saws.

A See occasionaladvertisement on outside page.
W W Send for circular and price list
SAWS To Exxesox, FOrp & Co., Beaver Falls, Pa.

OMINION MACHINERY DEPOT,
A. B. SAVAGE & CO,

Ware Room, 654 Craig Street. Montreal.
New and Second hand Machinery Agency. The eatire

No. 145 East St.; New Haven, Conn | country canvsssed for orders.
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"BOILERS AND PIPES COVERED

With * ASBESTOS FELTING :* saves twenty-five per cent. in fuel. Send for circulars.

ASBESTOS FELTING COMPANY,

Nos. 816, 218, 20, and 522 Front Street, New York., §# Asbestos In all quantities and qualities for sale.

NGINES AND BOILERS, New and Sec
4 ond Hand, Portable and Stationary. For descrip
tion, sddress GOODWIN & WHITE, Oll Clty, Pa

Improved Foot Lathes

Kma ne Lathes, Small Gear
Cutters, Hand Planers formrl-l Hall
Taorning Machines, Slide Roats, Foot
Boroll Sawa, The very best, Selling
everywhore, Catalogues free,

N, H. BALDWIN, Lacouis, X. i
Just the articles for Artisans or Arusteurs,

OVER YOUR BOILERS & STEAM
J FPIPES with VAN TUYL'S PATENT PASTE
Saves 25 percent of foel gives 35 per cent more power
For prices, &o. . address L, P WHEELER, Gen'l Mans
ger, €2 Willlam 8t., New York. P, O, Box 40

™ ~ AT N > >
HUNTOON GOVERNOR
—POR—
STATIONARY AND MARINE ENGINES,
On-[ Four Thousnud Now in 1'se.
ALL GOVERNORS FULLY WARRBANTED, and re
turnabie 1o all cases where a trial does not prove His sy
periority over all others as THE MOST PERFECT,
RELIABLE, ond FOONOMICAL STEAM GOVERNOR
EVER INVENTED. 1t resembies, neither (n principle
poroperstion, suy other Governor known, For Clroulars
of refoerence, or Iu’nrmulun‘-'l-lrru

HUNTOON GOVERNOR CO,, Doston, Mess,

e ST i

Yol 1
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HAMPION BPRING MATTRESS—The

J Iateat and Dest tmproveme o

hewlthy and comfortable p],mj) "?.‘,',. '(l;:), y-n?,. :,‘{?:,l.
fasiont, cheapest, most popular, and durable Spring Bed
'; ‘"'"'"'» Bold by all leading dealers. No stock com
plate wit "“ holly r".m;-mrd of tensclous tem-
IS, 00 anited that the pressure (s eguall

‘(‘.'::':L’"I""'l ' Iy moved or unimll about the b‘uun’,
.‘m"‘. Wik e % irned, or rolled up ke & blanket. Both
5 Aiko, No framwe.no wooden slats, Do straps, May
0 Uked on loor without bedstead., No under bod ree
quired. Noods only half thickness of haty mattress. The

::"':‘,"' M50 double heq, 41, 610, by & M. contains B2

Upholstery wprings snd  welghs only thirty
L"",""N“"; *prings for your money in this bod than inany
s Arranted nofselose. Any sizes made to order
.‘_" for pletorial cirenlar, Retall price of double bed

. _Bhipped, by '?nrh bed or quantity, o all parta of
$ho werld. Libers) discount to the trade. Agenis want-
od. Chiwmiplon Spring Mattress Co., Makers, W2 Oham-
bers ™. cor "hll'l"u New York

BUILDE RS PrErorsses

e —

T, V. Garpenter. Advortieing Agent, Addross
l’ltrx"n:n. Now )‘r:?l olty.

American Saw Co.

NO. 1 FERRY BT, NEW YORK,
Movable Toothed Circular Saws.
Eccentric Geared Power Presses.

R PUTSOMETRR,
o, s daryi d et

uip lﬂ‘g
or muddy water without wear or In
1th parta, It cannot gt out of orde'r“."

Branch Deopotn:
Pemberton Square, ton, B
X Square B«r n ]huh.

ot 8., Philadelphis
smol,&l .

Bouth Wostarn'Exposition, 3 Orlesn
A1 & 815 Norih Second St 86, Lowis, Mo,

I%“E’:f;;l'lES BUILDING AND USING

) Kinos—The undersigned cal
mper's Patent Adjustable Cnl-.:)nﬂ. %‘pl::}:gm-&‘:
governor. Cao be spplied to any Engine. Send

circular,to  PUBEY, JONES &!:0.. n‘ton.gr

WANTED.:<

To sell the HOme Shuttle Sewing Machine

where we arg not represented.  Header!! you can make

money selling the iy Homo SHUtﬂO’ 4
whether you are EXPERIENCED in the bus-
iness or not. If you wish to buy s SEWING MACHINE
for family use our clreulars will show you how to ssve money.
Address Johnson, Clark & Co., Boston, Mass,,
Pittsburgh, Pa., Chicago, 1ll., or 8t. Louis, Mo,

PORTLAND CEMENT,

From the best London Manufacturers. For sale
JAMES BRAND, 55 Clift . Xo
A Practical Treatiss on Coment furnished fé'r"k‘o:!u

THE TANITE
EmeryWheels
i Rﬂggsauac MONROEC P

PER CENT DISCOUNT.

The Tanite Co. have at Jast overcome the obstacles
which prevented Solld Wheels from working success-
fully on WOOD and on other like substances, and cau
furnish Solfd Whoels of all shapes end sizes, adapted to
cut, grind, smooth, shape, and po wod, at exactly oue
half the price asked for thelr celebrated Tanite Eme:
vl:"r‘;i"s'ls TRY THEIR NEW WO00OD WORJE'I.VZ

Trae BEST Sovip EMERY
WHEELS and patent Grinding Ma.
chines aro manufsctured by the
AMERIOAX TwisT DRILL COMPAXY,
Woonsocket, R. I.

EVERY

§#™ Eveay WHEEL AND
Macmixe WARRANTED.

SAdVI=Z=UFEFN EFO0aW

EXTRA HEAVY AND IXPROVED,
LUCIUS W, POND MANUFACTURER

OF THE

SCIENTIFIC AMERICAN.
THE BEST MECHANICAL PAPER
IN THE WORLD.

TWENTY-NINTH YEAR.
VOLUME XXX —NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to annonnce that on the third day of January, 159, a
new volume commenacs, It will continue to be the alm
of the publishers to render the contents of the coming
year more attractive and useful than any of ita prede-
cessors.

The SCIESTIFIC AMERICAN is devoted to the Inter-
ests of Popular Sclence, the Mechanic Arts, Manufac-
tures, Inventions, Agriculture Commerce, and the lndus
trial pursuits generally ; and 1t is valuablo and Instrue-
tive not only In the Workshop and Manufactory, but alse
in the Household, the Library, and the Reading Room,

The best Mechanical Paper in the World !

A year'snumbors contaln over 800 pages and severs!
hundred engravings of uow machines, uscful and novel
inventions, manufacturing establishments, tools, and
processes.

To the Mechanio and Manufacturer !

Xo person engaged in any of the mechanieal pursuits
should think of dolug without the SOrEXTIFIO AMer:.
oax. Every number contalts from six to tou engravings
of new machines and {nventions which cannot be found
in apy other publication,

TERMS,
Ono copy, ONe yoar... awesNeARABERAAD casesss ne
One copy, six months, .. . .
One copy, 10ar MOBIIE, .oviitrnrrnsarsrnssnsnanss 1.

Onecopy of Sclentific Ameriean forono yearand

one copy of engraving, “Men of Frogrem™.. 1.0
One copy of Sclentific American for one year,and

one copy of * Sclence Record * for INd...... 800
Remit by postal order, draft or express,
The postage on the Sclentific Amerioan Is five cents
per quarter, payable at the offloe where recelved. Cane
ada subscribors must romit, with subweription, 38 cont
extra Lo pay postage.
Address all letters and make all Fost Office orders ag
drafts payable to

MUNN & CO,,

37 PARK ROW, NEW YORK

HE “ Scientific American " in'trintod with
CHAS. EXEUJOHNSON & CO.% INK. Tenth and

Lombard sts. Philadelphia,and 3 Gold st New York,

il



