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TAYLOR'S AMERICAN FIELD PIECE.

First succoasfully employed daring our late war, and more
recontly in the struggle betweon Franco and Prussia, the
battery gun, like the submarine torpedo, may be safely pro
dicted as designed to exert no small influence in the deter
mination of future conflicts. Even in the crude forms in
which, as necessity demanded, it has been hurried to the field,
its terrible exccution has proved it a most formidable and
deadly arm : and as in Inte years improvements have been
made in its construction, all tending to increase its power,
the fact has become more clearly apparent that the mitrail.
leuse forms still another link in that chain of weapons of
human destruction, which, beginning with the bow of the
savage, the world believed forged and complete when the
needle gun at Sadowa brought to a sudden ending a short
thongh bloody war.

With the general principles upon which the construction
of the battery gun is based, wo presume our readers to be
reasonably familiar. Explanations and illustrations of the
Imperial, the Gatling and others, have already found pluce
in our columns ; so that, in illustrating the new mitrailleuse of
Mr. Taylor, description of the minor details will be dis.
pensed with. A short brass cylinder, containing twenty-four
barrels, together with a quantity of machinery, is mounted
on an ordinary gun carriage. Such is the general appear-
ance of the invention. The length of the picce is about 28
inches, and its weight, with its appartenances, is in the neigh-
borhood of a thousand pounds. We begin our description
with the loading mechanism. A is a magazine consisting of
24 tubes, cach of which contains nine cartridges of size suit-
able to the caliber of the barrels. The tubes are confined
between heads. The entire receptacle can be instantly re-
moved from its position when its charge of ammunition is ex-
hausted, and another similar filled magazine substituted, o
that the gun may be thus kept almost continually supplied
with cartridges. A suitable number of these charged reser-
voirs are designed to be earried in the ordinary caisson. At
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B is a cylindrical ease, which encloses the feeding apparatus,
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The movement of the lever which brings up a filled wing

consisting of 24 stool rods, which are intermittently moved | necessarily turns away tho one that has just been fired and

forward into the magazine tubes through the

the rack shown above the casing, actuated by wsuitable
mechanism in connection with the lever, D.  A! each mowe
ment of tho rods one earteidge is forced out of every maga
zine tabe, and into corresponding eavities in a rotating cham
bor plate, a portion of which is shown projecting at C This

medium of | which still contains the empty cartridge sholls

plate consists of four wings, and revolves in the slotted breech [

piece into which the barrels are screwed
24 cartridge chambors circularly arranged. Of course all

four wings or sets of chambers are on the same plane, and

In each wing are | gun to the left of the engraving

rotate on a common axis, so that one after the other, as each |
J Is the water easing, into which water may be introdaced

is charged from the magazine, is revolved po as to come into
exact line with the barrels of the plece,
The samo lever, D, that actuntes the feeding

nlnp'lrnluﬁ,

also communicates motion to the volley firing plunger or

the top of the latter, holding it out of action when a fusillade
dischargo is desired. The details of the mechanism which
explodes the cartridges are necessarily nnrepr
engraving, Who need, in reforence thereto, only allude to
a number of spring spindles which are either simultancously
in the wing that Isin posi

wented in our

thrown against all the cartridges,
tion, by the piston E, or which are caused to strike their cor
responding eartridges separately by means of a cam arrange
ment, within the breech and rotated lv.\‘ tho ateel l'ri\uk, G,
The first system causes a volley ; the second, a fusillade.

When firing on the latter plan, as soon as ecach wing of
the chamber plate is exhausted, a spring cateh, H, automat
ically stops further rotation of the crank until another filled
wing is revolved into lxnsilinu l)_\' the lever, D. Botween the
wings are arranged brushes and sponges which, in passing,
clean the rear of the barrels between the discharges,

The lever, D, performs three offices; it works the feeding
appamatus, rotates the wings, and operates the shell ejector,
This last mentioned apparatus is contained in the case, I

TAYLOR'S AMERICAN FIELD PIECE.

on, E. Fis a movable latch fixed longitudinally upon |

The cylin-

der. I, however, is so situnted as to be '-*;\,1'11.\ in the [.:uh of

the discharged chambers, and besidos other mechanism, en
5 '

closes 24 rods, which, as above intimated, by the action of the

lover, D, are caused to enter the chambers and push out the
discharged shells, which fall to the ground.

The arrangeoment of the barrels Is clearly indicated in the
It will be noted that their
muzzles are placed in the form of an ellipse, while at the
breech they are circularly disposed, the object of the former
configuration being to give a wider dispersion to the balls,
through the orifico, K, and the barrels thus continually kept
cool. Bat three men are necessary to operate the piece, one
at the crank and lever to fire, another at the rear to point,

and a third to renew the magazines; and it will be remarked

!
that all vulnerable portions are carefully so placed as to be

out of danger from damage by rifie shots from the front.

At Sand’s Point, L. L., a series of interesting experiments
were made by the inventor, which proved quite satisfactors.
At n range of 100 yards the target was pierced by a broadsida

which described an clongated horizontal ellipse, 2 feet wide
At a range of 200 yards the

at center and 12 féet I
width of this ellipse sined nearly the same, but the
length increased in the same proportion as the increase of
This was repeated, both by broadside and fasillade, s

range.
great number of times, the effect being uniform throughout
the experiments. The piece was discharged several times
over the waters of Long Island Sound, and the effect was
quite interesting, A volley or broadside of shot striking the
water 1,200 yards away produced a noize like that of beating
the surface with the flat side of a board, the projectiles cov-
ering a line of abont 144 feet. The effects of the fusillade
were equally curious. 'The missiles wounld fall in quick suc-
cession, producing the same sharp sound, and for more than
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wooond aftor ceasing fire this would continue, w0 that a
charged wing could be brought up to the Jover, the shells

rﬁ- , and the fire reopened by tho time tho Jast missile of
ho previous charge had m:{. The Inventor coucludes

virtually, s continnons and nnceasing stroam of bullets
may bokopt up by the erank fire, for any desired length of
timeo.

Tonnessce is due the eredit of this
IO D, B Derhoe b eaceseatul operation of which

. assured oursel personal obeervation. In the
ot E nmu:yslhl plece of mechanical work

£

E

whiech engravings were made, we remarked but fow
:;-* that ::'Mdhle of simplification, and we eould
which hind not been anticipated by the In.
ventor and fully provided for in a second gun which
e loarn he s about to construct. The pleco has alroady at
tracted no small degree of attention in military circles, and
weo do not doubt but that it will exclte evon a greator interest
when it appears, as we undorstand it will, necording 1o the
intontion of the inventor, at the Vienna Exposition. Further
and more detailed particulars may be obtained by addressing
J. P. Taylor, patentee, or D. Hockett, attorney, Knoxville,
Tenn.
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THE SOURCES OF OUR MODERN ENOWLEDGE.

In the uncertain prehistoric ages doring which the ancient
human civilization was evolved, Science, which regulated the
social relations, did not rise above the purely material pur-
poses which ocoupied the minds of men. The small number
of truths, of which Science then consisted, were only empirical
deductions from facts; but she advances with the progress
of humanity, and from Thales to Archimedes immense scien-
tific labors extend her limits and tend to generalize human
knowledge.

Thales, who lived twenty-six centuries ngo, is one of the
first philosophers, known to us, who brought his knowledge
to a systematic whole, He was the founder of the Ionic
school in Greece, and was equally successful as a mathema-
ticlan and an astronomer. The school founded by him was
afterward split up into different sects, which embraced in
their researches all branches of human knowledge,

then appeared ; this philosopher, who by grate.
ful mankind of his age was called ““divine,” extended the
domain of the mathematical sciences, and the tradition that
he sacrificed one hundred oxen to the gods, from gratitude
for the discovery of the famous problem which bears his
name, is & proof of his trast in the guidance of a superior
power. He had clearer notions than his successors; he
taught the globular form of the earth, of which Anaxfmander
had not the least idea, and he described the earth’s motion
around the sun ; but mankind was not yet able to grasp this
truth, and it had to be elaborated for two thousand years
before general recognition of it was obtalned.

After Plato, who, 2,200 years ago, had above the door of
his lecture room the words * Nobody ean enter here who is
no geometrician,” eame the great Eaclid, and then the illus-
trious Archimedes, the greatest philosoplier of his time, who
#olved the most advanced probloms with all the might of
B The works of Apollonius, Hipparchus, Ptolemy,
Dioe ote., fill up this earlier period of selentitic history ;
M“‘ suthors are more specialist than universal philoso.

ri however, they contributed powerfully to the progress
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At the boginning of a second period, Scionce seomas to have
been suddenly arrosted, and coases to appesr as an element
in tho regeneration of humanity, She sheds, however, some
of her light in the school of Alexandria; but after Diophanton
hor lamp appears to bo cvery whore oxtinet.  Several conturien
Inter, Belonoe rovives and is given back to the world by the
gnmeo poople that onee alow horin hor last asylum and sur.
rendored the colebrated libmrey of Alexandria to the flames,
a library which contained all the philosophical works of pre-
coding ages.

If the Araba gave back to Europe, during the middle ages,
some of the sclences, the records of which thay deatsoyed in
Alexandria, Europe in her turn became not only a rival, but
a far superior mastor in the advancoment of philosophy. It
was thon that Sclence took posscssion of certain grand the.
orles, of which the preceding ages hiad searcely any presenti.
ment : the war which thus far had only existed in the moral
world was enrtled Into the sclentific field ; and human intel
lgenoo had begin o crave the discoverivs developod by exam.
funtion and diseussion In the realm of positive sclonces, It
was then that Luther defended freedom in the examination
and discusslon of moral principles, and Copernicus defonded
froedom in selentifie resonrch, and establishoed the true astro-
nomical system. Then agalaxy of great men appesred : Italy
produced  Gallleus Gallloo; Germany, Gottfried Loibnitz;
Holland, Christian Huyghens; England, Isaac Newton; and
France, Rénnte Descartes,  Since that time discoveries have
puococded discoveries with the most unexampled rapidity ;
and thanks to their practical tendency, the appearance of the
purface of our earth hus ohnnged during the two centuries
sinco the time of theso great men more than in the two thou-
gand yoars proviously, Tho number of discoverers and pro-
moters of progress of tho present day is indeed too great to
enumerate, and what {s o most striking foact, it has been
steadily inoreasing during this contury. In regard to the dis-
coverios themselves, it appears to be reserved for the end of
this century to place the erown on the now mognificent edi-
fice of human knowledge, the labor of so many centuries, by
a mighty doctrine which rounites all the isolated and various
phenomens, by deducing them from a single absolute prinei-
ple, the main object of modern research: The conservation
of foree or motion, which is founded on the principle of uni-
versal gravitation.

THE BROADWAY UNDERGROUND RAILWAY.

The bill for an underground railway beneath the great
thoroughfare of New York city, known as Broadway, has
finally pasged both branches of the State legislature, re-
ceived the Governor's signnture, and become n law, The
wonder i, in o community like this, so noted for the num-
ber of its intelligent, active, and vigorous men, that such
an important entorprise should have been so long post-
poned. No city in the world has more pressingly nceded
the facilities for rapid transit than New York.

It has always been conceded that the best route for a fast
railway was under the surface of Broadway. The peculiar
formation of the metropolis, very narrow, surrounded on two
sides by deep rivers, permits the movement of its population
along one general line only—towards the north. The splen-
did thoroughfare of Broadway, seventy-five feet in width,
lies in the very center of this movement, forming in fact the
backbone of the city. Business of all kinds has Broadway
for its focus, and probably no other street in the world is so
constantly thronged with passengers and vehicles. The
value of property on Broadway has become very great, and
it is lined with many noble and costly edifices. Its peculiarly
central position, the ease of its grades, the firmness of its
soil, to say nothing of its enormous traffic, have always
marked it as the natural route for an underground railway;
and many different companies of railroad builders have
vainly attempted to secure it as a prize. The property
owners on the street. comprising many of our most wealthy
and influential citizens, have always, until recently, opposed
the railway, and nobody appears to have had wit or power
enough to overcome their opposition.

The grounds for their hostility were plain and simple.
They alleged that the operation of digging for the railway
would endanger the water mains, break up the sewerage,
set the gas pipes leaking, and tumble down every building
on the street; causing s thousand times more damage and
mischief than all tho underground railways in the world
were worth. This idea, in whole or in part, has pervaded
the minds of owners and so united them in purpose that
whenever any persons made a movement for the railway, they
met with formidable opposition and signal defeat. Many
and memorable have been the contests in the State legisla.
ture on the subject, and Immense the sums of money ex-
pended ; but the property owners invariably triumphed. In
vain were they told that London had built such a railway and
property, instead of being injured by it, wasimproved. To
this it was replied that New York was not London, and that
a road built here would certainly destroy the houses. For
fifteen years has this sort of nopsense been allowed to bear
sway, while the people suffered for want of the railway ; and
by reason of its lack thousands of families and business es
tablishments were driven out of the State into New Jorsey.
Our readers are familiar with the details of the construc
tion of the short experimental section of railivay under Broad.
way, by the Beach Pocumatic Transit Company. They will
remember how this tunnel was bored by mechanism, under
the surfuce of the pavement, below the water pipes, sewors,
gus pipes, and foundations of adjoining buildings, the enor.
mous traffic of the streots golug on as usual, directly over
the heads of the diggers.  The public had no knowledgo of
the work until it was finished, and were greatly pleasod with

nel has boen in existonce and the
hins boen in operstion for three yenrs,
unansworable argument in favor of an. all
o practical refutation of the frivolous rensaning of the |

erty ownors,  Moantimo the company asked from the le
Iature the privilege of enlarging and ing the work, so
as to provide a first class underground milway, and the pub.
lic gladly seconded their request.  For threo yoars the com-
pany have pressed their enterprise upon the attention of
legislature, and have at last succeded.  Thele chartor s se-
cured. Their aim now is to make the work the model of its
kind. The railway is to extend under Broadway, Madison
avonue, and Harlom river to Westchester county, nine miles,
with an additional lateral branch, The work of construe.
tion Is to be done under the suporvision of State

Stringent provisions are made by law to guard all pulille
and private interests.

We shall, from timo to time, presont such information cop.
corning the progress of the work ss may be of interest to oyp
readers.  The ofiice of the company In st No. 260 Broadway,
cornor of Warren street, and all communieations should bhe
addressed to the Becretary, Joseph Dixon, Esq.

mrmol)onn;nmmm

We recently published a communication from Mr. Norman

Wiard, giving us the particulars of the ignition, by ** over

heated steam ™ as he alleged, of the felting of one of the

boilers of the United States steamer Alasks. The roport of
this fire was sent to us by Mr. Wiard for the purpose of vin.

dicating his theory of “ignition by superhested steam " from
the charge of being *“absurd,” as criticised in the ScrexTing
AMERICAN, and also for the purpose of placing before our
readers a positive example of such ignition, the facts concern.
ing which might be examined and verified by any one who so
desired: the previous examples referred to by Mr. Wiard
not being open to such examination.

It appeared to us when we published Mr. Wiard's last lotter
that the fire on board the Alaska could not have been caunsed
by overheated steam, and we then gave our reasons for so
thinking. We will now present further information con-
cerning the fire in question, derived from an authentic source,
which completely upsets Mr. Wiard’s superheated steam
theory.

We give a diagram showing the general form of the
boilers of the Alasks, and the arrangement of the super-
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heating tubes. The steam passes from the boiler into the
superheater and thence to the engine in the usual manner.
We also give a disgram on an enlarged scale of the upper
portion of the boiler and superheater at the junction with
the uptake. It was at the corner 4, where the aptake begins,
that the felting took fire, and the ignition was occasioned by

N FiREBRIK
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the contact of the felting with the uptake. The felting had
very improperly, been packed against the uptake, the heat
of which finally produced ignition, Neither the boiler prop-
er, the superheater, nor *‘ overheated steam,” had any thing
to do with the fire, and so Mr. Wiard's superheated steam
theory is again shown, by the facts in the very example bo
adduces, to be absurd.

Woe trust that the fire on the Alaska will serve as a warn
ing to engineers, and others who ure charged with the duty
of clothing boilers, to use proper caro in such matters. ‘The
felting sbould never be packed against the uptake or chim-
ney, s in this case. Weare glad to know that since the fire
the proper precautions have been taken on board the Alaska

the quiet Lut effoctive manner in which it was done. That

to preveat a recurrenco of & similar disaster. The felting
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! and zirconlum erystallizes out. After purltying by recrystal-

. taatt . ) mied to dryness coneen-
oo of twelve or fifteen Inches, and cement substituted, earry more than the proper amount lization, the crystals are ovapo with

¥ » i the sulphate dissoly water.
“_ In relation to the superheating of steam, we have frequent It Is ovident that, where power is rentod, ita amount eannot | 'f"m’ ”"Ph;”‘-r M:;L :':l.lh,u.:d‘:l;("n is P"'dﬂhudd hby am-
' ’.ly*ownlhtuwdn.n difficult to bring up the vapor to | be accurately computed from the size and speed of belts, | l'rnu‘x this solution the h) >
. ;‘ 7’.&!”“!” safficlent to eause lgnlllnn, and, pnﬂlmll_v, “l'h-- |mll|'\ of those who have power to rent to others i al. | monia

e of =i 0 thos chlo-
" twpos to do %0 in any of the bollers ordinarily used. In " ways to chiarge for the maximum eapacity of the belts, and As to the salts of zirconium, the preparation of the

tho ense of the Alaska, If we are correctly informed, the
‘ordinary boiler prossuro Is 80 pounds, and at this pressure
the ordinary heat of the steam, on issulng from the super
Teater, as shown by the thermometer, s from 276" to 278" F
Every intelligent person knows that this heat is not sufi
clent to ignite combustibles such as felting or wood. On the
occasion of the fire referred to, the engineor reports that the
fires In the farmnaces were low, indicating that the pressure
and tempersture of the steam were not as high as usual.

THE HYDRAULIC RANM,

Wo have received a number of communieations, recently,
from readers who desired information relative to. the con-
struction and efficicncy of the hydmaulic ram, and take pleas.
2 are in giving them a brief account of it,

. This ingenions plece of apparatus is gencrally said to have
been invented by the French acronaut, Montgolfier, and im-
proved by his son, but the carliest recorded accounts of the
apparatus indicato that it was built in a ruder form, and still
earlier, by an English watchmaker, Whitehurst, of Derby,
in 1772. It consists simply of a pipe, A, large enough to
convey the whole required volume of water from the upper
to the lower level, and fitted at its lower extremity with a
check valve, B, so weighted that it will remain open until
the water, rushing out around it st nearly the maximum
volocity due to the hight of fall, 1ifts it and suddenly closes
the orifice. The long column of water contained in the pipe
A, is thus, while in rapid motion, refused egressat B, and its
great inertia and its almost perfect inelasticity compel it to
seek some other outlet ; and if that were not found the heavy
shock of such & mass of water, instantancously checked,
would burst a very strong pipe unless it were *“ cushioned
by an air chamber. In the hydraulic ram the new outlet is
at C, and the water forces its way up through the air cham.

B
A
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ber, D, lifting the check valve, E, withont difficulty, and is
finally delivered by a properly arranged pipe, leading to a
reservoir which may be at & considerably higher level than
the original source. g

This action is one of those whose effects are estimated by
referenco to the principles stated in an article which we re-
cently published on the laws of impact. Were there no
friction, the energy due to the weight of water and the hight
of fall would all be expended in raising o part of the water
to the reservoir.  One hundred gallons falling ten feet would
1 be capable of raising ten gallons to a hight of one hundred
Y foot, or twenty gallons fifty feet. As soon as the work done
in throwing water into the reservoir has equaled the energy
of the whole moving mass, the stream ceases flowing and the
valve, €, closes, B opens and the rtream starts again, its
velocity accelerating until B is again thrown up to its seat,
and the operation just descrilied is repeated,

The friction of the pipe and the tortuous course of the
water prevents the full realization of the effect ns above
estimated. This machine where well designed and properly
made gives, on the average, about sixty per centum of the
i perfect result.  'We have, in our replies to correspondents,
assumed forty per centum as the more common measure of
its efficiency. It evidently is not as efficient a means of rais.
ing water as a good turbine or overshot wheel and pumps,
a4 the latter should be capable of throwing nearly twenty
per centum more water into the regervoir than the ram, with
the same available quantity of water. The ram is, however
valushle where the quantity of water is too small to justify
the use of the wheel, The fact that small wheels are not as
effective as _argo ones is also a fact telling strongly in favor
of the ram. 31

ESTIMATING POWER BY BIZE AND SPEED OF BELTS,

‘We have alresdy complied with the request of some of
‘our readers who desired us to state how the proper width
‘of belting to transmit & given power was estimated.

‘We have now before us s request from others that we
‘should give the rules adopted in determining the power ac
tually transmitted by belts of given widths and speeds.
B The rale already given was expressed by o formula which
ean be readily transforméd into another, which shall meet the
~ wautwof the present case, 1t would by HP.._v;(’smv,

ply the width of the belt by its speed and by
h of that portion of the circamferonce of thesmall-
which is In contact with the belt, and divide the
7,000. Tho result is the power which the belt is
properly todrive.
the common millwrights' rulo of 1,100 foet
It one inch wide, for o horse power, we
wltiply the speed of bolt in feet per

sud divido by 1,100, ‘The re-
amount of power to be driven
o is the most exact, the Iatter the
or rough estimation, It must bo remarked,
t by no means follows that tho belt, in any

Arnnsmits this estimatod power. It may

o

those who use the power and pay for it will use the smallest
! belts and drive them at the highest power possible, The
only satisfactory metlod of settling disputes botween Innd
{lord and tenant Is by the applieation of the dynamometer,
| thus measuring precisely the power used. Every one deal
Ing In power should keep a dynamometer of good construc
tion on hand, and sl:ould use it more frequently than a good
engineor uses his steam engine indicator, There are poveral
good dynamometers in the market; and if those direetly in
terestod eannot uso them, or do not find time, they can a'.
ways find roliable consulting enginoers to do the work for
thom, Wo know manufacturers who understand this, and
who send hundreds of miles for an engineer and his appara
tus, to give them trustworthy information regarding the
amount of power which thelr machinory is using.

- -

ZIRCONIUM,

This metal takes its name from zircon, the mineral in
which it was dlscovered by Klaproth in 1780, Although the
metal is rarely met with and has no use in the arts, the
mineral zircon is comparatively plentiful. It is found in
many parts of the United States, among which the localities
nearost to New York city are in Omnge and Espex counties,
N. Y., and at Trenton and Franklin, N. J. It Is usually of
n reddish brown color, and s very hard. The eolorless and
yollowish zircons of Coylon have long boon ealled jargons in
Jewelry, in allusion to the fact that, while resembling dia-
monds in luster, they are comparatively worthless, Zircons
oceur in crystaline rocks, especially in granular limestone
and granite. They are infusible before the blowpipe, If
pulverized and fused with soda on a platinum wire, the | ro-
duct when dissolved in dilute muristic acid, gives a charac-
teristic orange color to turmeric paper. Zircons are almost
pure silicate of zirconium, containing less than 2 per cent of
oxide of iron. The finer specimens of zircon have been uscd
for ornaments, resembling, a8 wo have saild, the diamond.
Zircons have also been employed, on account of their hard-
ness, for axles and bearings.

Metallic zirconinm was first prepared in the amorphous form
in 1824, by Berzelius; Troost prepared erystallized zirconium
in 1865. The former obtained it by heating a mixture of the
double fluoride of zirconium and potassium with metallie
potassium, It can also be prepared by conducting the vapor
of chloride of zirconium through a red hot porcelain tube
containing metallic sodium ; or by heating the chloride of
girconium and sodium in a crucible with sodium or magne-
sium. The amorphous metal prepared in this way burns
with a bright light at a temperature below redness. Aqua
régia and the ordinary acids have but little effect on it; al-
thongh it dissolves in hydrofinoric acid.

Crystallized zirconium was prepared by Troost by heating
2 parts of the double fluoride of potassium and zirconium
with 8 parts aluminum to the melting point of iron in a
plumbago crucible, and dissolving out the aluminum with
hydrochloric acid. In this state it is easily attacked by aqua
régia, but resists the ordinary acids. It is less fusible than
gilicon, and burns only at the temperature of the oxyhydro-
gen blow pipe.

A metal possessing such a remarkable power of resisting
the action of acids and heat will one day become invaluable
in the arts, if methods of preparing and working it with some
degree of facility are ever discovered. Let those inventors
who wish that they had been born a century or two earlier,
before everything had been invented, take heart, for wide
fields of usefulness as well as glory await thoso who possess
real genius and talent, To.day metallic zirconium is of no
use, and only exists as a curiosity in a fow cabinots.

Oxide of zirconium, or zirconin, is more eansily prepared
and botter known, for Tessie Du Motay and others haye pro-
posed to employ it instead of lime or magnesin for the oxy-
hydrogen lamp, It is prepared by DuMotay for this purpose
by mixing the finely pulverized zircons with charcoal and
exposing to the action of a current of dry chlorine gas,
which decomposes it into the volatile chiloride of silicon and
the basic chloride of zirconinm, which latter is sublimed,
and may be dissolved in hydrochloric acid and the zirconia
precipitated by ammonin,  The precipitato is dried, ignited,
and mixed with borax, clay, cto., and pressed into oylinders
the size of a pea.  When these cylinders are heated in a jot
of oxygen and hydrogon gas, they become intensely lumin-
ons, giving a steady white light fourteen times brighter than
strect gas.  The advantage which it possesses over lime and
magnesin ure its porfect infosibility and its non-attraction
for molsture from the aic; it crumbles os Hme does by air
slnking, The great difforenco in cost haw, howover, over-
balaneed the advantages on the side of sirconlum, and it
soems doubiful at presont whether it will over meet with
oxtended use.

When perfectly pure oxide of zirconium Is required, the
above method cannot be employed ; for although the ehloride
of silicon 18 much more volatile than the ehloride of zireo-
nlam, It Js practically very difficult to goparate them com-
plotely in this way, A Dbettor mothod Is that of Marignae,
I'he mineral s broken In smoll pieces and ignited in a plati-
num dish with 2 or 8 party of the acid fluoride of potassiom,
The mass, which consists of the double fluoride of potassium
and girconium, mixed with the double fluoride of potassinm
and silicon, is boiled with water containing w little hydro.
fluorie neid, filterod, and the residue washed with & suall

quantity of hot wator.  On cooling, tho fluorlds of potassium

ride and flnoride has already been described.  Bromide of
tirconium was first prepared In 1860 by D. E. Melliss of Now
York, then a student of Professor Woliler st Gottingen. The
oxide of zirconium was mixed with charred sugar, and
kneaded into pellets by means of starch paste and dried.
These were then introduced int a tube of hard Bohemian glass,
The tube was heated 1o redness, while s current of 'Mlz
vapor was conducied through it by means of dry carbon
acid. The bromide of zirconlum I8 a white erystaline pow-
dor. It has n great affinity for water, with which it forms an
oxybromide of zirconium, by exchanging two stoms of brom-
ine for one of oxygen. The salphide of zirconium is pre-
pared by heating the metal with sulphur in 8 vacuum or in
hydrogen gas. Zirconiuma forms double flnorides resem.
bling the fluorsilicates. Its oxide also combines with bases
after the manner of silica.

Zirconium, then, may be said to stand intermediate between
silicon and aluminum, being willing to combine with either:
with this difference, that no compound of silicon and zirco-
nium has been prepared without oxygen, while its union
with aluminum more nearly resembles an slloy. At all
events, until it has been more thoroughly studied, we must
class it among the metals.

e
PATENT MEDICINES.

The German scientific papers are accustomed to publish
tho results obtained by analyzing the various quack medi-
and nostrums that come under their notice, thus exposing
humbugs and warning their readers against wasting money
and endangering their lives by the use of such compounds.
Of course our American patent medicines are often subject-
ed to the same test. Recently the Berlin Industrie Blitter
published the composition of Mrs. Allen’s “ World's Hair
Restorer."” In s recent number of the same journal the fol-
lowing I8 given as the composition of the stuff sold as Dr.
Sage’s “ Catarrh Remedy " :

It contains 7 grains carbolic acid, 7 grains camphor, and
2567 drams common salt. The whole is colored with a little
Prussian blue, and sold at 50 cents per bottle, which affords
a nice little profit above the expense of labels, advertising,
ete. The same number of this journal exposes an e¢ye balsam
sold by a widow Miller in Berlin, which is warranted to cure
every form of eye disease. It consists simply of 3 grains ox-
ide of mercury (red precipitate) and 2-5 drams strong, unsalt-
ed butter. This old and well known salve is sold in boxes
holding about 8 cents worth for the modest sum of 15 cents.
From this statement it will be scen that the German quacks
are satisfied with smaller profits than our people; for it is
not long since a Philadelphian firm had the andacity to put
up less than a cent’s worth of carbolic =oap and sell it for 25
cents as a sure protection against small pox.

The composition of the article called Dr. Pierce’s altera-
tive extract or ** Golden Medical Discovery " is given as fol-
lows: 4 drams purified honey, 15 grains extract of poisonous
lettuce, 30 grains tincture of opium, 3'5 ozs. dilute spirits
tasting like fusel oil and wood spirits, and about 3 5 ozs. of
water. Ten cents worth of this trash sells for £1.00.

The Cinclnnati Industrial Exposition,

The fourth yearly Industrial Fair will open in Cincinnati on
the 8rd of September and close on the'dth'of October, We take
this early opportunity of calling to it the notice of our read-
ers generally, and of suggesting that they prepare their con-
tributions in due season, The exhibition, we are informed
will be one of the largest and most extensive yet held in the
West, and will form an excellent medium for Eastern man-
facturors to introduce their new products to the people of
that grent section of the country. Rules, premium lists, ate.,
may be obtained upon application.

New British War Steameor,

An event of interest recently took place at Chatham, Eng.,
in the launch of the Raleigh, a ship built, not, ns the major-
ity Iately constructed, to offer great resistance to shot and
shell, but with a view to combine great speed with a yvery
heavy armament.  She is therefore built of iron, sheathed
with wood and coppered, and lined with brown cardbonrd,
s boing less likely to splinter,and also less inflammuble than
timber; and her dimensions aro: Longth, 208 feot; breadth,
48 feet 6 inches; draft of water, forward, 20 feot: aft, 28
feot; tunnage, 3210 tuns; armament, upper dock, two 124
tun guns, four G4.poundor guns: main deck, fourtean 90
ewtl, guns, two Gd.pounder guns; horse power, 500; crow,
530; and she is estimated to cost, when entirely finlshed,
about §1,000,000,

— L@t ——— .

A sn which oxploded recontly at tho shell fonndery at
tho Royal Arsenal, Woolwloh, when placed In s cupola for
being melted down, ls belioved to have beon s 600 pounder
for the 11 inch gun, a sonleal projectile constructed on the
Palliser systoms which had  beon retarned from the pme-
tico ground at Shooburyness. The roof and skylights of
the adjacont buildings wore damaged moro or loss by frag-
munts of coko and chalk thrown up from the furnaee by the
forco of the explosion, but the mischiof done is comparative-
Iy trifling.

- -
A aExtvs in New York has notified the Post Office de-
partment that ho has applied for & patent for printing two
or more advertisements on tho new postal cards,  He wishes

he may got the patent, but probably he won's,
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A NOVEL MODE OF MARINE PROPULSION.
M. A. Huet, s Dateh oivil enginoer, has Invented a mn

rine eartinge: or, in othor words, ho proposes (o propel a

Jocomotive, with ita train of curs, ovor tho surfaco of n eannl

or rlver at as gront n spoed as upon & raflway on land. How

thik result §s to be seccomplishind onr engraving flustratos,

Tho locomotive and cars are separate vehiclos, and onoli rosts

on a number of eylinders placed as roprosonted, and nrrangoed

10 revalve froely on nxlos. Bach cylindor In & paddlo whool,

(ho buckets of which are placed parallol to its axis, and nro

Dont upwards so that the lower portion of the curve strikes

the wator nearly parallol to its gurfaco, thus tending to 1if

tho superstracture upwands as woll as propel It

&\unls. e Inventor suggosts that somo of

the paddle wheelsmay bo constraeted with donta

arranged spirally : those on onoe sido of the oar

(;.~lns'l||cllnod in one direotion, and those on the

apposite wide In tho other, so that the water may

Do thrown oblignely outwards to the roar,

The motive power I supplicd Ly s smoll
double eylinder ongine placed horizontally upon
the boller upon the platform of the locomotive.
The machine is of the shmplost form,  Tho pis
ton rod sotustes n shaft on which are driving
pulloys, from which, by moeans of n belt, mo-
tor i communioated to the two rear paddle
whools,  Thoso are connected by an ondloss belt
with pulloys situated on the inner onds of the
othor evlinders which are thus rolated.  Stoor.
ing is 'nocumplln)md by golng ahead with the
paddlo wheels on one side, nud, If necossary, re.
veraing tho others, according to tho direction to
bo taken up. A number of rodders may also
Do arrangod, one in front of the locomotive and
the others in rear of tho cars.  The platforms
of the vehicles have rounded ends to admit of
their turning curves, and springs are provided
above nll the axlesto lessen the vibration eaused
by the paddles striking the water.

The inventor states that the machine can be quickly
stovped by arresting the motion of the engine.  The train,
which when moving Is slightly lifted up by the downward
action of the paddles, then increnses its draft of water, bo-
coming more submerged, and 50 opposes a lurger surface of
resistance to the fluid. Consequently its momentum is
quickly overcome. For sudden stoppage, broad boards are
to be dropped at right angles to the line of advance, and the
same are also to be used at either side of the vehicles when
they are running with the wind abeam, in order to prevent
lee way.

The plan, we think, would be plainly impracticable in a
sen way, while the probability of the cars remaining up-
right, even in smooth water, during a strong wind seems
to us very slight. The practical feasibility of the iden re-
muains yet to be demonstrated.

o

NOVEL RAT TRAP,

The Spanish Inquisition, among its other diabolical imple-
ments of torture, had a life sized figure, sumptuously dressed
to represent some female saint.  After a vic-
tim bad been put through the usual course
of rack, hot pincers, etc., he was requested
to kiss the image. The moment, however,
he began his osculatory performance, the
dummy extended its arms, enfolded him in
an embrace which was lined with dagger
points, and then, & coovenient trap door
opening, dropped him iato unfathomable
depths below,

This rat trap is something on the same
principle, only the rodent is drawn to his
doom through his unquenchable appetite for
cheese. A dummy rat is constructed of any
material to closely imitate the real animal.
From his nose extends the rod, B, to which
the bait, A, is afixed. D i2 another rod sur-
rounded by a coiled spring, onc end of which
catches in a projection in the rod, B, and the
other emerges d posteriori, and serves fora
tail. € is one of two long needles barbed at
the ends, fastened to the rod, D, and protru-
ding from the eyes of the imitation animal.
The genuine rat, smelling the bait, perceives
it under the nose of a rival. He immedintely prepares to
capture it, collects his encrgies, makes a rush, and springs
the trap. The keen points shoot forth from the eyes of
the artificial monster, bury themselves in his body, and the
barbed ends hold him fast. Then ho remains and absorbs
the cheose at his leisure. J. W. Ellis, patentee, of Pitts.

burgh, Pas,

L
The Spontanecous ¥gnition of Olled Cotton or
Stk Waste,

Major Majendie has communicated to the Royal Artillery
Institation the results of certain experiments, instituted to
ascortain the relative degree of risk accompanying the pres-
ence of oiled cotton waste and oiled silk waste in buildings
and stores,

Mr. Galletly, who made the Investigation referred to, read
a poper at the Brighton meeting of the British Association for
the Advancement of Scioneo in August last, on a series of ex-
periments carried on by him, with a view of determining pre
cigely the conditions under which spontaneous combustion
takes place in cotton and other combustible material, when
impregnated with animal or vegetable fatty oils. Mr. Gal-

letly found that cotton waste sosked in boiled linseed oil

and wrung out, If exposed to a temperatore of 170°, set up
oxldation so rapddly an 1o eauso nctunl combustion In 105
minutes fn the cane whoere the action Is slowest, The quan-
ity o this instaneo was saffleiont to (11 a box 17 inchea long
by 17 inches brond, and 7 Inches deop, but unfortunntely it
18 by 1o menns necorsnry that the waste should exist in any
wuch bulk, n common lueifor mateh box full igniting in an
hour o a olinmber nt 106" Paly

Raw Hugood oll gnited Teas vondily,  The experiment wos
mado o n smellor oase than the first ono above mentioned.
Active combustion took plaee In fonur or five hours,  Rope oil

and Gallipoll olive oll fgnitod somewhat lesy roadily, taking

A NOVEL MARINE PROPELLER.

at loast five hours, though generally a good deal more. Rape
oil, in fact, took over six hours at 170%  The tomperature of
180" was employed in the case of the Gallipoli oil, and also
in the following instances: Castor oil took over a day before
ignition ; lard oil took four hours; salad oil, one hour and
forty minutes; and sperm oil refused to char the waste at
all,

Mr, Galletly considers that the heavy oils from conl and
ghale tend vemarkably to prevent the oxidation described,
by protecting the tissue from contact with the air. It ap-
pears that the so-called spontancous nction of oiled cotton
waste proceeds from the substance being exposed in a finely
divided condition to the oxidizing nction of the air, In point
of fact it is the same action that cauges the bloom in some of
the direct processes for the reduction of iron to revert to the
oxide when exposed in o heated state to the air, and the still
more remarkable action that is said to have taken place in
the iron removed from the Mary Rose, which had lain at the
bottom of the sea till it became eaten into a porous condition.
It appears to have been hoped that silk waste might have
offered greater security, but this proves not to be the case: a

A NOVEL RAT TRAP.

little powder in the center of silk waste igniting in an hour,
while under the same conditions powder enveloped in cotton
only fired in an hour and a half. The silk of course did not
itself fire like the cotton, but this would be a matter of little
moment, unless the quantity of powder in its immediate
locality was very small indeed. It is important to note re-
sults which may be of such importance to shops, and other
factories than those for powder. It is to be regretted that
nothing more enconraging can be drawn from them than the
caution not to leave oiled waste about, even in the smallest
quantities, especially in warm places,
—n e

Toe OxgpA CoxyusiTy has, according to the Ciroular,
been recently exercised by the posting upon its bulletin of
the following conundrum: ‘“ Why does a spinning top, at
the close of its whirl, apparently go into a motion in the op-
posite direction from that in which it started ¥’ This ingui-
ry set all tongues in motion, men, women, and children, and
the discussion is doubtless still in progress,

or

THE new railway from Joppa to Jerusalem conveys pas-
sengers through in two hours. The romance of traveling in
the Holy Land is forever gone.

e - -

[ArRIL 26, 1873,
e ————————
HWow to make Good [Buttor,

Philadelphin butter 18 6 luxury which probably
Inrge number of our rendess know only by name, and whieh
like the Dovonshire erenm of Eogland, is bolieved unuhln.'
able pave In the immediate nelghbiorliood of the placo of iy
production.  Although this ideads doulitloss correct .
Ing the latter delicacy, still it Is not tran of the far fumed
it edged ” butter of our slster city; atv loast so LU
n correapondent of the Practical Farmor, trom swhows 1otter
wo extract the following hints, by observing which, wo sre
nepured, the genuine article may bo mode :

Premising that good cows—Jerseyn are the bost—nnd ox.
cellent feeding and management are g,
cuted, the following casential prints muyyg
bo noted, Stable, milking sheds, and spring
houso must be clean, well ventilated ayp
free from all noxions odors. The milk
must be skimnied soon enough after milking
to obviate all danger of moldiness or gl
sorption of the rosults of fermentatiog,
This must depend largely upon the OX My
rience, judgment, and observation of the
person in charge, though perhaps the hest
rule is to skim at the precise carliost mo.
ment when all the eream ean be procured
from the milk. Keep the vessel containing
the erenm down to a low temperature, stir.
ring it daily with a long handled wood
gpoon, Thie low temperature for the croam,
#0 ng 1o avoid all dangers of fermentation,
I8 very Important. Avoid what is ealled
washing the butter, as the fine flavor is thuy
carried off.  Chiurn the cream at such o low
temperature that, at the point of turning
into butter, it will come hard; and this i
entirely within the control of the dairymun,
by throwing in either lumps of ice or
pounded ice at the eritical moment, and giv-
ing the churn a few more turns, so as to lower the tempera.
ture of the mass, and allow the butter to be taken out hard.
If this is not done, and the mass of butter is soft or oily, it
cannot be properly worked and will never make n good arti-
cle. Two workings are required, one on taking out of the
churn, to get rid of most of the buttermilk, when it is salted
and laid away for two or three hours. The final working is
then dona on the butter table, ten or twelve pounds at a time,
oron the butter worker. A fine muslin cloth is wrapped
around a fine sporge, with which the flattened out surface
of eachlump is patted till everything like buttermilk or
water is absorbed. The sponge and cloth are, of course,
from time to time, wrung out s needed. The sponge is a
powerful and thorough absorber—nothing equals it in this
respect. The salting i= at the rate of two thirds of anounce
to each pound. Butter may be worked too much, and it may
be worked too little. Tt must be solidly and neatly printed,
have a fine white muslin wrapper around each pound or half
pound, and be delivered in market as solid as when it left
the spring. '

An Alr Well,

A correspondent, G. W. G., asks the opinion
of the scientific world on the following:

A tube well was driven to the depth of 53
feet for water, but instead of obtaining tho
object, a strong current of air camo r:shing
out of the tube with such force that the noise
could be heard at a distance of several rods.
Fire at the bottom of the tube burned bright-
ly, and the air came out with a stcady flow.
This continued for about fivedays, when the
current changed, and air flowed into the tube
at about the same velocity. The location is
on a divide—the highest point of land be-
tween Toledo and Chicago; the country is
gencrally level, but somewhat rolling. Pro-.
fessor Foster, of Chicago, has been written to
for his opinion; he thonght the current of
air might have connection with a subterr-
nean cave, and thence rose to the surface;
but the reversal of the enrrent, without any
change of temperature above, exploded that
theory. If it was in the vicinity of cval, in-
stead of pure air, gas would naturally escape.
The soil is sand and gravel, with blue clay beneath. The
tube was with withdrawn and sunk in another placeto the
depth of 70 feet, when rock was struck, but no water was
found.

The ““Sclentific American?® Cubleally Considered.

C. J. F. wriles to say that he has collected his numbers of
our journal, from its birth, from his shelves, and finds that
the pilo measures forty-three inches in hight. He could not
but be gratified to think how considerable was the knowledge
he had acquired by reading such a mass of information, ob-
tained at so small a cost.

e
Treating Hardened Leathor.

A.J. B, a practical man, says: * Mincral and vegetablo
oils are of no use on leather, and fish oils destroy leather
when used pure, One part fish oil to three parts neats’ foot
is good for common half finished leather: but for highly
finished leather, pure neats’ foot isbest. The whiteor yellow
neats’ foot oil is the proper sort; the reddish is adultersted.
Sheep's foot oil, nearly white, is betterstill. If leather valves,
ete,, are made of half cured hides, they become converted into
horn, and will stay in that condition, . To soften hardened
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'_ w.llt in lukewarm water wm: n Iltllo soap, use a
s m‘m with short bristles, as used for wash-
horses ; mpooﬂ the dirt and outer skin with a blunt
xmﬂlui treatment till the hido is half saturated ;
twist, tarn and roll the loather with both hands till all
pores are open, and work them well; If you seo small
s on the surface, good ; if the leather splits, it is rotten.
~ While the leather is damp, begin to rubin the oil with a brush
as before described ; use a littlo ofl at a time and apply four
or five times, and work the leather well with the hands after
. Set It in a hot sun for half an hour, and then put in
adamp place with a wet sack over it.  To keep off rats, invert
» wooden box over the heap. Oil and work again the next
day, and for many days after; and then compare with an old
pump valve, and observe the dlhunce

THE 'Olbm OF THE EGO.

Professor Agussiz recently delivered a most interesting
Jecture at the Museum of Comparative Ziology, Harvard
University. It was profusely illustrated by specimens
“from the shelves of the museam. We take the following
report from the New York Tridune:

The Professor said : The formation and growth of the egg
and its fecundation prior to the formation of the new being
are among the most mysterious processes of the organic
world. Tho eggs laid by different kinds of animals are them-
selves so various in size, form and appearance that it is diffi.
cult to believe they are all one and the same thing. Look
at this huge egg, for which a man’s hat would be too small
acup. Itistho ogg of an extinct bird found a8 Madagascar
(the epiornis), the largest bird's egg known. Compare it
with the egg of the humming bird, smaller than a hazel nut,
scarcely larger than a smallpea. In form and general aspect
the difference,even among birds’ eggs, is endless. Some are
elongated, some are spherical, some are dull on the surface,
some are polished, some are dark, others gray or white,
others very bright. The number known is large. Orni.
thologists are acquainted with about 5,000 different kinds of
birds' eggs While they differ in detail, the general pattern
of birds’ eggs seems the same. The outside shell is brittle,
and within there is a lining membrane covering the white,
while in the center is the yolk, differing in dimensions in
different species of birds as much as the eggs themselves,
[ Quite otherwise, seemingly, is the egg of the mammalia

Those which are developed are never laid. As eggs they

are microscopically small, and they undergo all their trans.

- formations within the mother. Yet their structure at some

time or other, in an early stage of their growth, is the samo
as that of the egg in all other classes of animals.

Among reptiles the eggs exhibit great variety. The eggs
of alligators are elongated, almost cylindrical, evenly rounded
at both ends, and about the size of an ordinary duck’s egy.
The eggs of the sea turtle are about as large as a small
apple, rounded, and have a flexible shell. Those of the
suapping turtle are much gmaller, but also rounded. Those
of our terraping aro oblong, as are also those of lizards.
Suunkes’ eggs are oblong and sometimes cylindrical in shape.
Frogs and toads lay numbers of smull eggs. They are drop-
ped in the water like fish spawn, in large clusters or strings.
The Surinam toad (pipa) carrles her eggs soldered together
like n honeyeomb on her back. T'he alytus carries them be-
tween its legs, rolled up in a bunch.

Among fishes the eggs of different kinds differ amazingly
in external appearance. Some of them would hardly be be-
lleved to be egge at all, Take, for instance, the skate's egg.

It looks like a flattened
blackish leather bag, with
four horns or handles at the
four corners. The yolk in
such an ogg is the size of a
walnut, or larger or smaller
nccording  to the species.
All gkates and ghoarks have
eggs like these, though not
wll lay them, the young in
maoy iostances undergoing
thelr development within the
mother, The chimern has o
stlll more curious egg. It is
like = leaf made out of
parchment, In the center
In san oblong cavity contain-
ing the yolk,

The number of oggs lald
by animuls belonging to the
samo class is ogain singular.
ly difforent. The eggs (or,
ns wo call them, the spawn)
of some fish are exceedingly
pmall and are laid in largo
mnsges,  Tho spawn  of o
b , lo herring is made up of
BKATE'S ROG. hd:‘ndndn of thousands of
| lnh-hyonlysbwdm at & time, and in
considerable size. Some fishes lot
- water; others make nests for nsclr

earry thelr young in the mouth
lo for themselvon, Cortain fishes carry
and they go inand out at will
Bome corry them attached to the
“the wil, and among the pipe
any, this office llwolvu upon the males

the young are loss numerous,

as a goneral thing, too small to be per-
The egg of & day butterfly is attached
Those of certain water insects are
kopt tloating by string-like appendages. The egys of the pearl
wing fly aro fastened by
tho frailost possible threads to

Insect eggs are,
coptible at a distance.
by a string to a twig.

- o the marging of leaves [a, a, a,
\\)\14/ in diagram]. Those of the
§ (’-', <J soventeen year locust lie side
\S‘.;/" Ju by #ide in rows in the branches
\ of troes, Those of the so-
oD ealled soothsayer (mantis) are
Od deposited in large, elongated
4 clusters which might be mis-
- taken for a caterpillar at

> roat,
- In the two other classes of
< articulates, In the crustacea,

(crubs, lobstors, shrimps, and
the like), and in worms, the
oggs vary less than in insects.
In the crustacea they are
always snall, and are carried

THE RGGS OF THE PEARL
WING FLY (CHRYSOPA).
under the tail,

In the typo of mollusks we find great variety among the
eggs. There are mollusk egge which might casily be mis-
taken for birds' eggs, some of which are larger than most
birds' eggs. At finst sight one would be quite sure that the
ogg of o bulimus was a humming bird’s egg. Others again
are very different from the oggs of any animal belonging
to other types,

Here, for instance, is the long string of

-

EGG CASES LAID BY THE PYRULA,

evory such case containing from 15 to 20 eggs, and some-
times more. Others lay clusters of eggs surrounded by an
egg case. The periwinkle lays an immense mass of eggs,
larger than the shell itself. Here are what are called sand
saucers formed by the eggs Iaid by the natica, The mass of
oggs is pressed out between the shell and the soft parts of
the animal, which at the moment are so expanded and pro-
truded as to cover the whole surface of the shell. The mass
of eggs thus laid is molded as it were to the external form
of the shell; and being laid while the animal is buried in the
sand, the sand accumulates upon them and forms the disk
like shape. If you cut such a so-called sand saucer across,
you will find minute eggs the size of a pin's head laid side
by side throughout it, every egg containing, perhaps, from
gix to seven inaividuals.

Among bivalves there is not so great a diversity of eggs
as among univalves. They are usually small, like spawn,
und generally retained by the mother,

THE CONFIGURATION AND DIMENSIONS OF BLAST
FURNACES.
We extract the following description and illustrations
from Stdlzel's work on metallurgy :
In building o blast furnace, it is usual to make the exte-
rior either in the form of a quadrilateral pyramid, ora trun
cated cone; sometimes, however, a conical superstructure is
placed upon a pyramidal base, The shell, in many furnaces,
rests on four corner pillars, the tops of which are connected
by arches, or the pillars are surmounted by iron girders set
in form of stairs. In other cases, the shell is supported by
a ring wall and boshes, with o cast iron crest resting on pil-
Jars. In this Iatter arrangement, commonly usel in Scot
land, the hearth is free and sccessible in all parts. Some.
times the construction is varied by setting only the ring
wall and boshes on pmnn. the outer shell resting on a solid
wall, In the truncated conical furnaces it i often customa-
ry, especially in England, to use o sheet iron mantle instead
of one of masonry; the mantle then consists of rings or riv-
oted iron plates, and is lined with stone.
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But the vnhﬂona in the form of tho interior of the blast

{xt in this may be seen in Figs. 1 10 12, in which sho gections
of various blast furnaces are represented.

Either these changes are made to suit the different pto
consen and the diverse patares of the raw materials, or els-
the different forms have been bronght about by the absence
of any well known rules, In some instances the latter de-
ficloncy is eazily seen ;and so various are the forms employed,
that wo cannot attach much importance to uniformity in

theso structures,
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The hight of the shaft is, in charcoal furnaces, from thirly
to forty feet, and in stone coal and coke furnaces, from forty
to fifty feet, rarely more or less. Higher shafts are espe-
cially suitable for fuel (with the exception of anthracite) re-
quiring a strong blnst, for uncaleined and refractory ores and
for unburned limestone; this is owing to the fact that the
heat is better utilized in a tall furnace. Yet thereis a cer-
tain limit to the hight, because (1) the materials forming the
Jower courses would be weakened by the superincumbent
weight, and (2) on accoant of the resistance which a high
column offers to the passage of blast and gases, a sort of
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back pressure. Hence, in order to increase the eapacity of
o furnace, it is preferable to increase the width rather than
the hight. The diameter of the furnace at its belly, or widest
part, is from one fifth to one third of the entire hight of the
stack; in charcoal furnaces it Is from five to eight feet, in
coke furnaces, from ten to sixteen feet, or even more; and
the belly is set higher or deepor in the length of the shaft
nccording to the time which the materials require to be sub.
jected to lieat before smelting, and according to the pressure
of the blast. In recent times, the belly or largest part has
often been constructed in a cylindrical form, or ina slightly
bent curve.
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The diameter of the stack at the top varles from one third
to threo fourths of the dinmeter at the belly,  Tn small char.
conl furnnees, it I often not more than threo feet, while in
coko furnaces, It may be twelve feet or more,  In general, it
In considerod advantageous to uso wider tops than was for.
morly the practico; in the Harts and in Sweden, the change
has dono exeollent sorvice. By narrowing tho tops, the rate
of ontflow, na woll ax the tenslon, of the ascending gages is
inoreased, and the hoat is also deswn more to the polnt of
oxit; In consequonce theroof, o part of the fuel Is consamed
whare it is entirely wasted, and ores as well ax fuel are not

u boar but oue at & time,

furnaced are still more important. The difforonces which ox-

sulficlently propared. This ls cxpecially objoctionable whore
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rofractory unroasted ores, poor fuel, nnd erudo fluxes are
used.  Ano'lior drawback is that tho narrow exits facilitato
unequal sinking of tho charge and provent a quick eombun-
tion. Baranzofl, Traran, and more recontly Rachotte, havo
widened the top of the stacks so much that the dimonsions
of the furnace, contrary to the form genorally in use, grad.
ually incroase from the base upwards; but how this oxtra.
ordinary construction can be of nxe 8 0 guestion which han
callod forth various views, and which can only Lnally bo
on.

“':ofmr;nu:ll;:gm::‘md tho manafacture of a white

pig iron, free from gilicon, Tunner still congiders narrow

tops, narrow belly, and & wide hearth, nocossary, that the

roach tho tension and temporature necessary
for the reduction of the ores. It is evident that tho capa.
city and daily production of blast furnnces must vary, with
their dimensions and forms, from ench other,  For instance,
there are small charconl furnaces with a daily production of
searcely two #nd a half tuns of gray pig iron, while the coko
furnace of A. Schneider, at Barrow in Furncss (Fig. 1.), turns
out daily as much as ninety-soven and a half tuns, the max-
imum thus far obtained.

Boshes devisting at wide angles aro to be avoided. Al
though facilitating the carbonization of the iron by retard-
ing the descont of the intervals towards the hearth, it often
ocours that n part of the charge remains on the boshes, un.
affected by the hoat ; but with steep boshes the charges sink
more npl'dly aud uniformly, and smelt sooner, especially if
coke and a hot blsst are employed.

The construction of the hearth, or that part of the fur-

nace in which the earbonized iron is brought to a lignid, isof
essontial importance, as on it depends the quantity as well ag
the quality of the plg iron produced ; and it must be adapted
to the nature of the materials as well as to the blast, and in
proper proportion to the capacity of the boshes. Narrow and
high hearths concentrate tho heat more than wide ones,
hence they are especially used in smeiting gray cast iron
and diflicnltly reducible ores, and with light coal and weak
blast ; while wide and low hearths are found to be more suit-
able for white pig, readily fusible and easily reducible ores,
dense coal, and strong blast. As the charges fall more rap-
{dly in the latter, they aro used wherever a large production
is needed, the temperature necessary for the production of
gray pig being brought about by a hot and concentrated
blast, and by the use of a greater quantity of fuel, in case
the ores need the addition. The hearth is generally of a cir-
cular, square, or oblong section, and it widens towards the
top; and, as already mentioned, it is either froe of access or
is built solid, in which case only the four arches leading to
the tweer and the gide where the door is remain open. In
the first instance, the hearth is easily accessible in case of
repairs, and it can be cooled by the air, which is desirable,
for it has, of all the parts of the furnace, to endure the
greatest heat, and hence is most subject to deatruction. Cool-
ing is sometimes cffectod by surrounding its sides as well as
the bashes with hollow iron water boxas, through which a
current of water circaulates; sometimes the sides are kept
merely moist on the outside by slowly dripping water. How.
ever, such a protection requires a larger quantity of coal for
maintaining the necessary temperaturo in the interior of the
furnace, and is likely to cause explosion if the water, by nc-
cident, penetrate through into the melting mass,

In many furnaces, especially in those for making white
pig, & hearth is not used; and other conditions being equal,
the temperature in the melting zone is thus decreased ; the
boshes are here made steeper and the belly higher up the
shaft, We find this construction especially in many blast
furnaces in Wales and Scotland, using ores found in the
coal formation ; and sometimes also in the furnaces of Sty-
ria, which use readily fusible spathic ores and brown iron
ores.

o
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To Trars Fucusias.—When a elip has grown six or
eight inches high, nip out the top down to the last set of
Jeaves; it will then throw out branches on each side. Lot
theso grow eight or ten inches; then nip thom out as before;
the tops of each branch, when grown the same hight ns the
others, nip out again; then procure a stick the size of your
finger, eighteen inches in length; take a hoop skirt wire,
twine back and forth alternately, through holes made in the
stick equal distances apart ; place thisfirmly in the pot back of
the plant, tie the branches to it, and you will have, when in
flower, a beautiful and very graceful plant,
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AMMONTA ¥OR VERBENAS. —The sulphate of ammonin is
an excellent manurial liquid to apply to verbenas and othor
flowers, giving to the foliage a dark groen, luxariant and
healthy appearance. It is economical, clean and casily appli.
od. Prepare it in the evening before using, by dissolving one
ounce of ammonia in two gallons of water,
applied with safety about once a woeek.

It may be

A wisit, B} feet long, with a slender eel lika body and a
large head with a mouth like a croeodile’s, has been brought
1o Ban Francisco, says the Mining and Scientific Press. The
Wooth are sharp and transparent, sloping back wards from the
Jawn. Immediately back of the bead commences a large
wing-like fin, about six inchies high when erect, which runs
thie length of the back. The fish was found dead at Hum
boldt Bay, and iy presorved in aleohol.

AX old Indy said to hier sons: “ Bays, don’t you ever spok
erlate or walt for something to turn up, You might as woell
0 And sit down on & stone In the middle of & modder, with
& pail twixt your logn, and wait for a cow to back up to you

@ovvegpondence.

Working Steam Expansively,
To the Eaitor of the Scientific American:

I have a fow idenn In rogard to steam ongine ceonomy
which I wikh to e made public through the columung of your
valuable paper,

Thoere are but fow, If any, stenm engines In uso that util-
It the full expanpive force of the stenm; noarly all use
slonm !.‘!IH\IIN‘\"'I)’ to pomoe oxtent, but In most coses there
in but & small pereontage of its force utilized.  For the pur-
poss of showing the great waste of power in nearly all of
our machine slops, wanufecturing cstablishments, saw mills,
ote., 1 submit the following table, showing the comparative
powor of engines using tho same amount of stoam, steam
preasura at 100 1ba, and an engine cutting off at full stroke
bolog taken ns giving o unit of power:

Cutting off at full stroke will deyelope 1

woa "

unit of force.
1418 «
128
1:40 *
by p GG
228 «
S:TL
860
448 «

An engine cutting off at less than one eighth of its stroke
will not utilize as much force as an engine cutting off atone
cighth of its stroke, as steam at 100 1ba. pressure, expanded
into more than eight times its volume, will be at less than
atmospheric pressure.

In & common slide valve engine, the prossuro on the valve
and the imperfection of the exhaust render it impracticablo
to cut off at Jess than two thirds or three quarters of the
stroke. Now, if we can have the induction and exhaust
valves independent of each other, we may change the cut-
off without deranging the exhanst. The engraving repre-
sents a vertical section of the interior working parts of such
an engine. I I represent the induction valves, and E the
cscape, The valve at the left being open, the steam passes
from the steam chest, 8 8, through the valve to the eylinder,
and the escape, being open on the otherside, nllows the steam
to pass from the other end of the eylinder, throngh the valve,
E, and the escape pipe, P. The valves move in orbits, and
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hence the motions are rotary. The valves are moved, but
the width of the port thus reduces the friction. There is
but a portion of the valve (equal to the area of the port) ex.
posed to steam pressure, and this is partially balanced by
the pressure on the same amount of surface from the cylin.
der. Now if by a certain mechanism the induction valves
may be made to open and cut off at one eighth, one sixth,
one quarter, or one half of the stroke, and the escape remain
open during the whole of the stroke, would thore not be a
great increase of power? I have a mechanism by which these
ands may be accomplishoed, T have written this for the pur-
pose of eliciting the eriticism of some one of experience, as
my knowledge is wholly theoretical. * ¢ H, C,

REMARES BY THE Eprron :—Our correspondent has fallon
into an error, which has already led to the froitless expendi.
ture of vast amounts of time, thought, and money. Al
though his statemoent of the relative powers developed by
stenm of the different dogrees of expiansion noted is, in the
ubstract, correct, he would find (were ho to tost the matter
experimentally, as has already been done by othors) that in
practice the anticipated cconomy never follows the use of
highly expanded steam, radiation of heat, by
leakage, and above all by internal condensation, become far
greater in proportion to the quantity of steam used, whore
great oxpansion ocours, than with steam ** following ™ fur
ther, and these losses do not enter into his account, They
aro so great, finally, that thero s soon reached a limit, in
ordinary engines, beyond which no gain results from further
oxpansion. Chief Engineer Isherwood, of the U, 8. Navy,
in whose ability and accuracy as an experimonter we have
the greatest confidenco, although differing widely with him
in our deductions from his recorded results, found that the
masimuam economy, in the ordinary murine engine, ocourred
with the eat off at about four tenths the length of stroke,
wnd thin conclusion was confirmoed by later experimont,
With jacketed cylinders, highor piston wpeed, and highor
steam pressure, o shorter cnt-off is allowable, and groat econ
omy i realized, as is soen In the “eompound " or “*double
eylindor " engines now so rapidly coming Into use

Losses l)-\

10 be milked, "

Our correspondent, wero he to bulld his engine, would

renult oxpoeted from o short cut.off.  Agnin, the best en-
gines in the market, if of suliclontly Inrgo slze to justify the
exponse of wuch valve goar, are now invariably provided
with independont stenm and exhaust valves, and are capable
of expanding to any desirod extont. In first class engines,
tho point of cut-off s adjusted by the governor, a requisite
which hias escaped the attention of our correspondent.

The moat Intelligent, practical, and best educated ongineors
in the country have beon studying the use of stoam for
muny years, and aro now far akend of our correspondent in
both theory and practico, They understand the requisites of
economy and the mothods of securing it, and, an 8 conse.
quence, the American stationary engine leads the world, and
is copled by all the most entorprising builders of Great Bri-
tain and the continent of Kurope.

A Pounsylvanin Gas Well,

Lo the Iidifor of the Selontifle American :

I winh to give you some description of a gas well here in
the Butler county oll fiolds, It is situated about two miles
from the village of Fairviow, and was drilled last June in
soarch of oil. It was put to the depth of 1,200 foet and was
abandoned on account of n strong flow of salt water and gas;
#o much came out that the boller that made the steam had to
bo moved to a distanco of 25 rods,  After the well hnd boon
abandoned about two months, the pressure of gas becamo go
strong that it forced the water entirely out of the hole, and
lnst fall o company was formed here to utilize the ans, which
was donoe by bringing it through 83 inch pipe here to Fair.
view and thenbe to Petrolin, three miles from Fairview. The
gas will be used to light and warm both places. I visited
the wall in company with two other gentlemen; the gas is
taken out of the well through 8 inch pipes into an old fash.
loned two flued steam boiler; upon the boiler is placed o
steam gage which indicates a steady pressure of 80 1bs.  The
boller has also upon it two safety valves steadily blowing off,
ulso a cock in the boiler of one inch in dismeter open all the
timo. This well has nlso an escape through a 6 inch pipe,
the noise of the ercaping through which ean be heard readily
for a distance of two miles. 1 was told by a gentleman here
thnt the main discharge was closed fora sccond of time, when
the indieator on the steam gage instantly flew around to its
utmost capacity, which is 250 pounds. This well is n great
curlosity to the neighborhood. W. E. P.

Loens vli'h'a.
7o the Editor of the Scientific American:

On page 193 of the current volume of the SCIENTIFIC
AMERICAN, appears an article on lens fires, which reminds
me of an affair that was reported in the daily papers elghteen
or twenty years ago; nnd believing the gsubject is entitled to
more consideration than most people imagine, I send you the
substance of the event alluded to.

A legal gentleman, in one of our large eastern cities, upan
entering his office one summer morning, found the loose
papers on his table just starting into a light flame, which
surprised him greatly, as there was no fire in the room at
that time, neither was it apparent how they could have ignited
from any external cause, the windows being closed. This
happened several mornings in succession, but one day he
arrived at his office earlier than usual and succeeded in de-
tecting the origin of the fire. Sitting at his table, he felt s
burning sensation upon one of his hands, which gradeally
increased until it becamo insupportable; and on looking at
the window through which the sun was shining, he noticed
that one of the panes of glass had a bubble or flaw in it which
sorved to concentrate the raysof light in the same manner as
% burning glass, and with sufficient power to ignite paperina
fow minutes. The dangerous pane was at once removed, and
with it the cause of a ** mysterious confiagration.”

J.H L.

Sugar Manufaeture In.the Sandwich Islands,
To the Editor of the Seientific American :

Tho sugar planters of the Sandswich islands have had, and
many of them are now having, a hard stroggle for life.
Many of us had had no experience in the sugar business when
wo commenced our plantations; and what little knowledge
we have now hns been rttained only at great expense and loss
of time and material. 1 have received many valuable hints
from your paper, and would like to see more upon the sub-
joet of pluntation sugar making, My plant consists of 500
gallon clarifiors, precipitators, an open train, n steam leach
and o vaenum pan, I want to know how best to apply sul-
phurous aeld gas to the cane juice inorder to cheek ferment.
ation and bleach the sugar.  Also, whether sulphate of baryta
is used for precipitating the dirt in the cane juice? If so,
how should it be applied, and in what quantity ¥

8. L. AvsTIN,

Onomen Plantation, District of Hilo, Hawali, Sandwich

Inlanda,

- .o —
Low Water In Steam Bollors,
To the Editor of the Scientific American :

Reading the many articles in your paper on boiler explo-
wlons, and especially on the low water question, 1 venture to
givo my views and exporienco which, perhaps, may benefit
some of your readers. [ once attempted to raise steam snd
pump up o two flue 40 inch bailer with water only just up
to bottom of the flues; but before T got 16 b, steam, 1 heard
n roport like a pistol ghot; and on looking under the boiler,
I saw tho third sheet erscked from about two inches below
the water, running up about a foot, and the water squirting
out like o saw blade. The sheots were not overheated, for I
hind fired very slowly and carefully. 1 claim that it was

therefore be likely to find himself sadly disappolnted in the

causod by the expansion of the flues. T think that a boiler,
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water enough in it to protect any lorable part of
~ft and yet let the flues becomo hot, must be subjected to a !
strain suflicient to open any weak places in it without the aid |
~ of internal pressure. |
~ Iamnow running a boller, similar to the one above re |

" ferred to. The feed water onters through an ordinary stand
plpe, near the back end.  The engineer let the water get
Jow and then crowded on the pump. The result was that
“ane of the fues cracked for about 4 inches across its bottom
Just whero the feed water strikes it. A boiler maker ropaired
it by putting on a soft patch, that is, a plate scrowed on with
red load under it and it does very well.  But on one occasion
since, the water was low again, and it leaked as at first, but
the pump was Kept going, and when the flues were covered
it stopped. These cases, and others of the samo nature
which 1 have known to occur, lead mo to believe that a large
per cent of explosions are due to expansion.
East Pascaquola, Miss,

Piscriminating Flax and Cotton Fibers,
T the Editor of the Scientific American :

On page 194 of your current volume, Mr. C. R. Stodder
gaya: ‘‘No chemical tests are known to distinguish flax
from cotton fiber.” Allow me to refer Mr. Stodder to the
ScrexTiFie AMERICAN, Vol. XIIT, No. 3.  * Theso two fibers
are by rosanilin, or fuchsin. Loosen one end
of & piece of linen so a3 1o separate the woof and warp, and
dip it into an alcoholic solution of fuchsin; wash in water
as long as it colors the water, and then put it in weak ammo-
pia. The ammonia will discharge the fuchsin from the cot-
ton fiber but not from the fiax, so that the cotton thread will
become nearly white, while the flax retains its red color.”
This is Bottger's test. H. M. WILDER.

Philadelphin, Pa.

P. BEROER.

AMERICAN LOCOMOTIVES.---THE BALDWIN WORKS.

Let n man stand besido a railway wken an express train
thunders past at forty miles an hour, with its ten or twelve
heavy coaches and sleeping cars; and, if he does not feel
mingled sentiments of awe and admiration, he must be
very unimpressible. Grade or level, straight line or curve,
all are alike; it whirls over one and round the other, never
ceasing in its energy for a moment.

» The modern locomotive is truly the most wonderful of all
man's invertions; and though many may gainsay this, and
point to another tziumph of ingenuity as its peer, we think,
when all its complex parts and the functions they are called
on to discharge under trying circamstances are considered,
the locomotive engine will stand out s one of the greatest
of mnn's works. Itis not alone required that it shall be
powerful and capable of drawing great loads, but it must be
enduring; it must adapt itself to the work required of it;it
must be rigid and yet capable of n cortain flexibility in its parts.
It must ride on ity springs and yet hold firmly on the track;
ita driviog machinery must be permanently attached to its

r boller and yet in a certain sense entirely independent of it;

and the whole of the vast machine, although exercising the
most varied and opposite powers, must be so designed as to
work harmoniously together. One end of it—the furnace—
| genorates the most intense heat while the other end is corh-

i paratively cool.  Oue half, so to speak, the boiler, is under-

1 golng tromendous intornnl and external pressure from the

fores of expansion and the steam within it, while the other
portions have no strain whatever, except when in actual op-
eration.  When it is in o, eration, suddenly the driving ma-
cliinery is called upon to not only carry and withstand the
burthen of the boiler and its duties, but to transmit force in
an entirely different direction ; to do it economically and con-
stantly, in all temperatures and all atmospheric changes;
through dust and drought, and at a velocity of twenty or
forty miles an hour ng the cuse may be. It has not only to
withstand its own internal forces, which tend to derange it,
but also eneounter others which it would seem impossible to
provide against. Think of a mass of intricate machinery,
thirty tuns in weiglt, in motion all over, hurled at the rate
of forty miles an hour over the face of the country, and then
consider wheth claim is extravagant.

If such a specif as the foregoing were handed to sn
inventor at the present day, and he were requosted to pro-
vide n muchine to comply with the conditions, he might be
pardoned for some incredulity as to the sanity of the man
who drew it. Tt is o thing of slow growth, the modern lo-
- eomotive.

From the rade germ of the first high pressure boiler and

engine mounted on wheels has sprung, piece by piece nnd de-

tail by detail, the present magnificent and wonderful ma-
~¢hine, a piece of mechanism, capable of drawing—in the

oo of the heaviest machines fifty tun engines—forty times

s own weight. Without apostrophizing the locomotiye

Aurther, let us look into s modern locomotive shop—tho
of its kind in the country—and see what is being
and follow hastlly the details necessary to pro-

Baldwin Locomotive Works of Philadelphin has a
ation for its engines; and, being rocontly in
sccorded permisdon to visit them, The
oxistence nearly forty yoars, and in that
w for nearly all quarters of the civilizoed
time the average rate of production
por woek.  Of theso, some ure for
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sia, which aro of tho ususl American type of wood burning
engines. Some months ago the company sent a number of

| engines to Russia to show engineers in that country how to | rather, t

use their anthracite coal. of which large veins exist in the
southern part. Until the advent of theso machines, the
Russian capitalists had become quite skoptical as to the pos

sibility of utilizing the coal, for thoir own mechanics had
essayed the solution of the problem in every concoivable
type of boller and grate, only to abandon them all,  The in

tense hoat generated burned out all their appliances, and it
ramained for American engineers to put the American loco
motive in successfaloperation. The result is that large or- |
dors may be in time expected from the country, and it is to |
be hoped that the Baldwin Works, who, if we are not in

error, wero the ploneers in this enterprise, will reap some

profit, the first venture being quite unprofitable. The Rus.

sian mechanies were so dilatory and slow to comprehend that

a force hnd to be sent out from the Baldwin Works to erect

the machines and put them in operation.

Of course, in making such a number of engines as these
works turn out—over 450 annually—the greatest exactness
and rigid attention to system must be observed, else all
would be confusion. Therefore, as the first step toward
getting machines undef way, systems of “‘cards™ or speci
fications are provided for the guidance of the foremen in
charge of the several departments. For example, the super-
intendents, or parties immediately in charge, decide that en-
gines of such a type must be ready on the 20th day of May.
Immediately upon this decision, the schedule for so many
crossheads, so many feed pumps, so many guide bars, rock-
er arms, links and reverse levers is made out and handed t-
the foremen in charge of the shops where these parts are
made, and the date is mentioned when they are to be deliv.
ered to the company—say for April 5th. The same plan s
observed with all the otherdetails, parts, and appurtenances ;
and itis found to work harmoniously and satisfactory. It
has the great merit of reducing every foreman to his own
place, or, more properly, of confining his attention to his own
affairs, It will readily be seen that the foreman knows
nothing as to whether the parts he makes are needed now
or next year, but that all he has to do is to make them out
of the material furnished. He cannot say, as some might:
““Why, they don't want these now ; the boiler ain’t made yet,"
and then give his attention to what he thought most satis-
factory ; but he does the work he came to do, and leaves tho
direction of it to the persons who undertook that depart.
ment. This' is really the secret, if it is a secret, of
the possibility of making nine or more engines per week.
Without it the other vast capabilities of the works would go
for nothing.

The usual routin= of macline work is so well known and
familiar that we shall not attempt to describe any *“ ponder-
ous shears that bite cold iron as a cat does cheese.” These
and kindred machines have no especial novelty in them, but
there are some points about the system employed in duplica-
ting work which are worthy of attention. A routine similar
tothat observed in the manufacture of sewing machines and
pistels is practiced wherever possible.  For example: All en-
gines of a certain type have their details exactly alike. For

-such machines a system of *“ jigs,” or cast iron frames, are

provided, which have holes in them wherever the part un.
der execution at the time shoald have them. These jigs are,
therefore, merely bolted on to the rough casting—the cross-
head for example—and the drill operated through the hole
in the jig. There is no marking off or *“ laying out,” and no
possibility of making any mistakes, Similarly in regard to
the jaws of the crosshead. A gage or templet is put over the
end, clamped in its place, the whole put into the planer to.
gether, and the surfaces reduced until the tool comes down
to thegage. In this way, or by this plan, the matter of ex.
ecuting cach picce exactly alike ls reduced to a cortainty.
dvery bolt, taper or straight, has its gage, merely o hole
drilled in a block of cast iron, the exnct length of the part
the bolt goes into. Men don't run up and down stairs in
the Baldwin Locomotive Works, trying bolts in holes in the
frames, 8o anxions to makes good fit of them that they fall
after all; but they save their own shoe leather and the com-
pany’s time, and fit the bolts to the gages on their luthes ; if
they are right by them, they fit the holes the rimmers make.
“So all things work together for good.” Al things that
poasibly can be, are testod bofore they leaye the works, The
pumps, on which so much depends and which have so much
to perform, aroall tried before they are attached to see If
their joints are perfoct. Nothing i left to chance. Evory
thing is looked after and seen to, and nothing is left to suppo-
sition. As our informant, Dr. Williams, remarked: * Wo
can't run on reputation one day; we try every day to do bet
ter work than the day before.”  And ho ls right. A locomo-
tive is & machine which will not bulld itself or run iself,
but if not earefully mado will soon show it in all its parts.
Wa specinlly noticed the bollers in these works, and can
testify to their excellent and thorough construction. Every
ono Is caulked inside as well as out, and we poticed, as we
passed through the works, one man caulking the rivet heads in
the bottom of the firebox frame. The engines made by this
compuny are all “ outside connected,” that s to sy, the eyl
inders are outside of the frames, This practice i exclusive
ly American in its universal application for all kinds of traf.
fio, and seems well adapted to our wants, It is wufo to say
there aro no inside connocted engines bullt In the country to.
day.
Also it In interesting to note how opinions vary with ex
perience gained. In 1838 a locomotive with eylinders 124 «
16, weighing, loaded, 26,000 1bs., was bellevod to be s heavy
as would bo needed! Tt causes o tendency to smile now, in

! oven p\\'“('lllﬂﬂ pn“in('ﬂ. The heaviest Qﬂ'lﬂ“ the B‘ld'lll

| They have four pairs of drivers of 48 Inches diameter, and &

Locomotive Works build are sent to South America, or,
ho railways of that country demand the heaviest,
which have cylinders 20 inches diameter and 24 inches stroke.

total wheel baseof 21 feet 10 inches. The weight on drivers
is 7,000 1bs. and about 9,000 1ba. on the pony truck, the to-
tal welght being 96,000 Tbs. An engine of this class will
dmw 2,000 tuns, gros), on a level, besids itaelf and tender,
and they have in nctual use taken 150 gross tuns of cars and
load up & grade of 145 feet to the mile, with sharp curves, ata
speed of ton miles an hour and with a steam preasure of 110
1bs. : also 268 gross tuns and load up s grade of 116 foet to the
mile with 120 Ibs. steam and at s speed of one mile in 7§
minutes. Engines of this class ean run around curves of
400 foet radius, and even less.

Tho foree employed in these works now amounts to 2,800
men of all trades.  The pay roll will average §14 per head.

It is also interesting to note that, where American cogines
are brought in compotition with foreign ones, they are st
onee able to prove their superiority, not only In point of
workmanship, but in design and practical working. Many
instances might bo ecited of the truth of this assertion, but
we content ourselves with only one, the Dom Pedro Raiiway
of South America, where both English and American ma-
chines were employed, but the latter proved so superior that
none others hayve been bought since 1863,

The thinker may well ask: * What becomes of all the loco-
motives?' Thero is ono factory in Philadelphia which
makes 450 annually, There are three more factories in Pat-
erson, N. J., which do not turn out less than 500 more. At
Taunton, Mass., there are two which may make 200 more.
Ono in Boston produces, or could produce, 200 more, and one
in Manchester, N. H., 200 more; in Providence, R. L., 200
more; in Schencetady, N. Y,, 200 more: to say nothing of
smaller concerns seattered all over the country, and the re-
pairshops of the railways, whichi also make no small propor-
tion of their own work—an average of at least 1,500 locomo-
tives turned out yearly from the shops alone.

Preparation of Sewage and Stable Refuse,

Millions of dollars worth of valuable material yearly finds
fts way, from the sewers of our great citics, into the sea,
perving no purpose except to contaminate adjacent waters,
while sums, equally large, are expended by agriculturists
for the regeneration of worn out soil by artificial fertiliza.
tion. The collection of sewage presents no special points of
difficulty, but its transportation to desired points is by no
means readily accomplished. For this purpose an effective
plan is greatly needed. One system, which we believe bas
recently been made the subject of a patent, ccnsists in com-
preasing the manure into cakes with dry peat, and covering
the mass with soft clay or equivalent substance to prevent
fermentation and evaporation. The idea seems to be a
feasible one, though we have no record of its being success-
fully put in practice.

Other patents have been granted for the preparing and
baling of stable manure. This substance, in order to pre-
vent its otherwise too large accumulation, it is necessary to
remove from city stables before the straw contained in it is
in a sufficiently decayed state for fartilizing purposes. Con-
sequently, the straw must be got rid of, and as it can be
utilized for bedding for horses, or for the manufacture of
coarse varicties of paper, it is suggested to winnow it out of
the mass by means of a suitable machine, Then the resi-
daum is compressed so as to exclude the air, to which the
heat and steam of manure is doe; and finally the whole is
covered with a coating of clay, plaster, or cement. Handles
of wisps of straw for convenience in earrying and packing
may be compressed with and so attached to the bale. The
cukes can thus be readily stored in vessels with sufficient air
space between them to obviate all danger of heating, while
the use of forks aud shovels is necessarily avoided.

Edible Earths,

Dr. C. Schmidt has made analyses of the comestible earths
of Lapland and Persia.  One hundred parts of the substance
obtained on the coasts of the White Sea have been found to
contain

Water, loft at 100" ... .. Seleny aa N oY ERARNAT 0269
Water, left at redhont ... oinnnneiinnnenss 0835
AINMIBMEY L'\ (U a et vania st s nr TR voes 40707
OxIde I I0N. '« s i hinsotit e n s L e Tt 0310
MAEWINIRI o3 « s ¢ s snvs s RS Sanas St e 0618
YRR < T o traoes,
BO0R < Fans s vt on aitrs e Ak CREEE O 1’820
POMBMEI . .0 oo 0 s tuaanassteetiibanviohics o848
Silicic neld, traces of fluorine, loss, ete, .. ... 45506

The inhabitants of the country mix this earth with the
flour from which they make the's bread,

The edible carth found in Persia, and termod Gheli-Giveh,
containg

Carbonato of magnesium ....ooviiniiiinen. 66063
Oarbonate OF 1 . iresres=vorshnevaennet 25634
Chloride of sodium .....coiviuniivenecnans 542
Sulphato of sodR ... iovrieniiiitaianirnnns 0208
Carbonate of soda ... .oovinrnn vinrnnannns 508
Hydratod magnesin ......cooviiiavnranens 1311
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P8 N R e e T AT 0227
T O O e Ry St e 1A a.. 0785
Water combined at 120° ... ... ........ . 17158
A R N e N N T 1423

ANTHHACEMINE —This new base is one of the products of
the action of nitric acid on anthracene. It appears ss a very
pale yellow pulverulent body, forming soluble and
zable salts with hydrochloric and sulphurie acids.  Its com.

the mind of & milway man, to note this and the welghts of

position is Cyy Hyy, N,
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CART LOADER.
Tho object of the invention represonted in our engraving
ix 10 obviate the hand Jabor of throwing the eart

into carts or wagons, and to substitute therefor & conve.
nient means of discharging the xerapers or

other first recoptacles diroctly into the ve-
hicle,

Tho frame of the devies is of wood, and
portions are broken sway in the drawing
to show parta otherwiso obsoured. A A
aro two trap doory in the upper platform,
which are hinged at B, and which, when

h removed | under my observation happenod on

A Lightning Catastrophe.
J. P, sava: " The strangest offect of lightning that ever foll

Colored Dresses=An Ktem for the Ladies
It Is not often that we find selentific items of any oupecial

March 81, 1878,  About | degree of interest to the members of the falr sex who may,

» = i 1 doetached | perchance, glance over our pages: but wo bolieve
< Ing roads, |4 P, M., the sky was covered with broken and e ¢ now we
In grading down hills, excavating cellars, or making clouds, somowhat charged with clectricity, giving off ocea- | have got one which must be simply absorbing. Probably,
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Nhorizontal, are supported by props, € C.
These props aro attached to levers, D D,
which are pivoted at 1. To the onter ends
of the Jovers are fastened chaing which
communioate with an upright shaft, F,
gsurmounted by a hand wheel. G G are
springs prossing ngainst tho levers, D, and
perving to hold the props under tho trap
doors,

Thoe enrth is transported to the uppoer
platform and then dumped, and tho re-
colving eart i placed directly undor tho
doors. The operator then turns the hand
wheol €0 as to wind the chain around the
shaft, F, thereby pulling aside the props,
C. The weight of the load then pushes
down the doors, falls through, and is de-
posited in the cart. The doors are then
returned to their place by the action of the
springs, H, through the chains attached to
them, at I, and arethus kept closed unless
opened by a superincumbent weight, As
soon as the chains are removed from the
shaft, F, the props will bo re.applied un.
der tho doors by the springs, D.  Any con.
venlont means may be omployed to trans.
port the load to the upper platform, either
by wheelbarrows or throngh suitablo ma-
chinery.

Patented through the Selontific Ameri-
ean Patent Agency, February 11,1873, For
further information address the inventor,
Mr. Jesse Atkinson, Cameron, Milam coun-
ty, Texas.

COMBINATION PADLOCK.

Mr. Joseph Kittle, of East Bend, N. C,, is the inventor of
the new combination padlock, represented in our illustration,
The device consists in a box and staple, the Iatter made with
arms of unequal length, as shown, Upon the end of the
long arm is formed a toe, A, whicl works in a recess in the
body to prevent the staple being drawn out any further than
is nocessary to allow the short arm to be passed through the
thing to be locked. B B are a number of rods which are in-
verted intransverse Loles in the box in which they are swiveled
in the vertical piece, C. In the side of the long arm of the sta.
ple, at points where it crosses the rods, B, when it is pushed
in, are formed semicircular notches, which correspond with
similar indentations in said rods.

When all the rods are turned go that their notches aro to.
ward the long arm, the staple is unlocked and may be readi.
ly drawn oot as far as the too, A, will permit,  Thin, how.
ever, ehonot be done unless the operator knows how to
make the proper adjustmont, for iciu ovident that unlesy
ouch rod In placed in exnctly the propor position, tho staple
wlll.comlnne to bo held,  To afford n means of indieation, o
disk marked with numbers or lottors Is attached to the outer
end of each rod, by turning which, so s to bring one of the
marks which is opposite the noteh in a previously known
poxition, the rod muy b correctly placed.

Patented through the Selentific American Patent Agency,
Feb, 18, 1873,
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ATKINSON'S CART LOADER.

slonally what 1 will call randon shots, sounding like the
firing of cannon; a few drops of rain fell at the time. T was
walking in the ficld with a bundle of small apple trees under
my arm, when a vivid flash of lightning occurred, producing,
s [ thought, a rattling noise on the twigs of the trees under
my arm, I turned round, but saw nothing unusual, In a
few soconds a heavy report of thunder took place from about
n quarter of a mile distance, passing over head near to where
I stood, but so high that I was quite sure it did not come to
the ground, 1 was soon called to come {o the house; when I
got there I found a colored man, in my employ, in a kneel-
ing position on the ground and unable to stand up. From
him I learned that, when the flish took place, he was walk-
ing through the yard near a lurge spreading elm with a
wooden pail (with iron hoops and a wire bale) filled with
water in his left hand. He felt a strange sensation, and
singgered round in a circle; unable to let go of the pail, he
found that his fingers would not open. All this took place
before the report. He staggered along for about twenty
steps, and then set down his vessel he knew not how. His
left side received the heaviest part of the shock; he was not
able to work the remainder of the day, but next morning he
had nearly recovered. From the observations of myself and
others, it is clear that the eleetricity did not come to the earth.
Am I right in supposing that there were currents of electric-
ity ascending from the earth to the clouds, and that this man
had become charged with the same and consequently received
n shock when it left him? A similar thing has happened to
others in cases when the lightning struck. Is it the case that

T — (i : )

mndame or miss, you are the ponsossor of
summor dress, madoe from somo white din.
phanoas material; and it may algo b im-
agined that during your shopping you have
Innpected goods of similar nature, only of
varying colors, from which you have pur-
chinsed suflicient materinl to conntrnet o nom.
bor of thoso bewildering garmonts, In eom.
parinon with the intricacies of which the most
oliborate worka of modern engineering fur.
nish no parallel. Now, a learned German
professor has invented a plan wheroby your
single white dress may be changed as ofien
ns you desire to any color you may faney, and
this in your own laundiy, so that hereafter
the money which you would devoto to severs)
robes of varying hues may be entirely saved,
whils you may appear daily, if you choows,
in tollottes of totally different comploxion.

Tho process is very simple, and consista in
mearely coloring the starch uged in the * do.
Ing up.” Buppose a white dress is to bo tinted
n benutiful crimson: thres parts of fuehsin,
an aniline color which any chemist cun read|.
ly procure for you, are dissolved in twenty
parts of glycerin, and mixed in a mortar
with a little water. Then ordinary starch,
finely pulverized, is stirred in, and the thick
mass obtained is poured out and dried on
blotting paper. The powder thus obtained is
used just the same 88 common stareh, and so
applied to the fabric. When the latter isdry,
itis slightly eprinkled and pressed with o
moderatély warm iron.

By means of other coloring materinly, mixed
ns nbovo deseribed, any desired tint may be
obtained,  'We ghounld counsel, however, an
avoldance of damp localities, and strongly
depreeate going out in the rain, as we doubt
the *“ fastness” of the dye, and would not
be at all surprised to behold the garment
shortly assume a rather streaked and zebra-

like appearance.

o
*

Nolsy Sewing Machines,

A.C. B. sends the following hint to the owners of sewing
machines: Having a Wheeler & Wilson, which 1 thought
mnde more noise than necessary, although it is one of the
moyt quict, T examined it and found that one half the noise
proceeded from the rocoll of the feed works after making the
stitch. In five minutes I filed a dovetail in the end of the
feed and inserted a thin slip of soft wood, which entirely
kills the sound. If any one else wishes to reduce the rattling
of their sewing machines to a minimum, let him try my
plan.

CULINARY BOILEE.

Mr. Ismael Kinney, of London, Canads, is the inventor of
the novel form of culinary vessel represented in our illus.
tration. The object sought is to provide a means of con-
ducting away vapors arising from the cooking article, #o that
they will pass into the stove and up the chimney, and thus
not be disseminated through the house. This is effected by
casting the side wall of the pot with a vertical recess, ex.

asconding currents are active when lightning strikes the
carth t”

The Canal Navigation Problem,

I, B. eays: In your article on canal navigation, volume
XXVIIL, page 07, you speak of the desirability of improve-
ments in the manner of working boats, I would suggest
that the main propelling power he exerted by the serew in
the stern, but that two smaller scrows bo placed at the bows
working independently, By working ono of the bow screws,
faster than the other, or by working ono forward and the
other backward, the boat may be readily turned. Boats
ghould certainly follow each other in trains when possible, as
u dozon boats in a train would meet with very much less
ronlstance than ns many singly.

e ——— ) 0~ &>
Water Linod Cupolas,

E T, 8, states that cupoln furnnces with water linings
hava beon uked in Californin for smelting ores of the earbon-
mo nnd oxide of copper with very cconomieal results; but
the decling in the price of copper put i slop to the business.
The furnnecs would slag up about four inehes thick and re-
muln wo, requiring no other lining: nnd vory littlo steam
was mido, oxcopt above the melted part of the charge.

- _— - -

MoxwtER CANNox.—Herr Krupp I to send to Vienna two
cannons, which are the largest yet produced ot his factory.
Both uro of bronze; one is 22°1 feet deap, Interlorly, 4°8 feet
in dinmeter, and weighs 41°8 tuns; and the othor i 182 feet

in length, 40 feot in dismeter, and wolghs 505 tuus,

tending down from the top to the bottom, following the off-
got made by the pit. The outer edges of the recess, down 10
the plane of the offset for the pit, are formed with flanges
to recelve o shoet motal slide, A, which cloges the recess and
preserves the ciroular form of the vessel, and at the samo
forms o flug,  Pho vapors riging are drawn down through the
latter, and thence into the stove. This improvement in ap
plicable to ull vessels used in cooking, Patented August27,
1872,

O
SAcemARINE MATTER 1N MusmnrooMs.—A. Muniz saya
that mushrooms yiold a sirup, readily erystallizable, which
presents all the propertios of the sugar obtained from the
manns of the East,
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pOW BRIDGE, FROM THE NOOK ON THE SHORE OF THE LAKE,'

CENTRAL PARK, NEW YORK CITY.

It is not very many years since the central portion of Man-
hattan Island was o wilderness of swamp, relieved only by
great masses of arid and jogged rock., The inbabitants,
principally  emi-
grants from the
Emerald isle, lived
in a state of pri-
meval simplicity
y und dirt, In rick.
otty shedsund cab-
ins, which at once
did duaty as dwell.
ing houses and n
stables for an oc-
casional cow and
innumerable plgs
and goats, A moroe
dreary and deso.
Inte neighborhood
it would bo difli.
cult to find; pools of stagnant water bred myriads of mos-
quitoes, m'asmatic disenses roged unchecked, vegetation wns
joor und jeanty; in short, the ultimate disposal of so large
ntract of apparently value.
loss lund furnighed o con.
tinued problem to all Inte.
rested in the future im
provemont and growth of
the city.

Buch was the unpromis.

THE BOAT TOUSE.

DRINKING FOUNTAIN AND BIED CAGR

ing material from which
¢ o, 2 A it was decided to pro
duce o park which
should rival the cele
brated pleasure grounds
of England, and over

top in magnificonce the
Parisian Bols de Bou. |
!"th‘ l'!l,_’m-,r.“.q.

gaged, the ground

was surveyed, and the
itinernnt
driven from its fast

nesses, For years an
army of laborers made |
the great area, of h'l'-.“i
acres, a sceno of con. |
tinuous labor. Bogs and |
marshes were drained,
beautiful lakes replaced
fetid pools, substantial
roads took the plm‘v of
muddy cow paths, and |

thrown across piecipi-
tous ravines. Then fol-
lowed the landscape
gardener, and the dry
places became carpeted
with velvety turf, the
bare rocks covered with
creeping  vegetation ;
walks were Iaid out,

merable planted, rustic
arbors of exquisite de-

spots, and, finally, un-
- der the hands of science and of art, the value-

' into the most beautiful, if not the largest,
public pleasure garden in the world.

For the benefit of our many readers who
have never visited Central Park, we present
herewith a few engravings from sketches of
gome of its loveliest portions. Entrance can
be had at any of the numerous gates—so
called by courtesy, for no actual portals are
vet in existence—and we can follow ourown
fancy or the directions of one of the gray
coated keepers in wending our way to the
great central avenue or Mall. Here, leading
in a straight line for a quarter of a mile, isa
broad footpath, lined with rows of tall elms
and a gmooth lawn, On Saturdays, during
gummer, an excellent band plays for several
hours in the afternoon in a beautiful pavilion erected for the
purpose, and thousands of people gather to liston. Leading
from the Mall to the Lake Lovel is the Terrace,a fine architec.
turnl work of Nova Scotin gtone, covered with claborate

carving, There are
finely exocouted bas
reliefs, emblematic
of Night and Morning, the Sea-
pons, and other artistic de
signs, all exquisitely chiselod
from the massive blogks, The
stadrs down  which we pass
load to an arcade urder the
main Drive, the celling of RUSTIC SEAT AND FOUNTAIN
which Is inlald with tile in mosaic work, the design and
coloring beautiful in effect, and thence we stop out on the
Esplanado, o broad plateau on the shere of the Inke,  In the
center s o groat fountain, the bronze group belonging to
which ha not yot been placed in position,

The lako Is of almost eotively artifieinl
construotion, and covers twenty neres ; and
to soo s beautlon we must avall ourselves
of ono of the numerous” gaily painted
boats which glide over ita surface. Now
wo pass i bold jutting rock which ehanges
Into n gransy slope, spreading far up the
Ll then o clump of willows, the over.
hanging bows of which extend far over the
wator; then wo shoot by an ornamental
boat house, with s stepa loading down to
tho water's edge; pethaps we glide in
mmong & flock of swans and ducks, that
tamely crowd around W eateh bits of
bread that wo may throw to them. Then
as we skirt the shore we eateh glimpses of
romantio arbors half buried in the trees,
and just before our row Is over we run

population ]

graceful bridges were !

trees and shrubs innu- §
- > . > -
sign built in romantic

Jessand unhealthy waste became transformed ;

ander Echo” Bridge, the concave form of which indefinitely
multiplies every sound

The finest piece of architecture in the Park—we may add
ono of the most elaborate of its kind in existence—is Bow
Bridge, shown in
our larger illug.
tration. It i
made entirely of
iron, and the
span, inaddition
to being quite
long, ia of the
beautiful bow
shape indieated
by the name We
pass  over it W
get to the Ramble
where the paths
are ull curves,
and crooks, and

THE SPEING

intricate  wind-
ings, which we can follow, and retrace again and again,
finding new beaatles each time. There are vine covered ar
bors, from which occasional glimpses may be had of the lake
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and the graceful
swans and other
water fowl, and
quiet nooks where
one may rest with
a favorite book en-
tirely out of hear-
ing of the rumble
and nolse of the
great city.

The tower on
the hill is the Bel.
vedere, now a

granite and not THE SUMMER HOUSE

a vory pr-~;~-.~'s-~~-in;,: structure, which serves as an obser
vatory, A splendid view can be guined, from its npper bal
cony, over the great Croton buasing, the eity and far across
the Hudson and East Rivers to the ~)..|r.-,-ur Now Jorsey
and Long Island. Near the Fifth avenue entrance of lh.-'
Park is the old Arsenal, but now the Museum. Here is a
very fine zoological collection—which is at present in tempo
mry quarters—comprising many valuable and rare living
animals. Within the building proper are fine entomological
|'l|||l'\(|l-lln, and a series of
oxcollently prepared stuffed
unimals. The natural his.
tory of the United States
muy be well studied from
the above, as well as & num
ber of fossil remaing from
which plaster models of
prohistoric  animals  will
sometime be comploted,
There are several fine
statues at present in the
Park, and it is expected
that before long others will
be added The

ECHO BRIDGY

I
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e the samo U Ive o dia | .tached to the side bars of satd frame, and (o1t s sttarhod & gear wheel, the
Bhakespoare monument fs at the ond of the wall, and :,'.‘:'r:'.:'o";::’;‘.’" oo donccndontirsgntin bt g teath of which mesh futo the teeth of (e small gear wheol atiached to the
closo by 1t Is a splendid group of an Indian hunter and his ariying shatl, Another shaft s placed & IEtie betow aiid (6 (he ronr of e

anle and o (e end (s attached & DAlEnee wheo! which serves aleo o4 & crank
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Improved Nut Lock.

There are also statues of Morso and busts of Schiller,

Burns, and Humbolde.
Work is still in and overy year finds new boan-
ties added to New York's great broathing place. That it is
* apprecisted by the peopls, the erowds which throng every
pathway on Sundays tostify, smggesting Indeed the thought
that evon this largo expanse will ere Jong bocome 100 small,
and nnothor vast park will bo needod to supply the want of
our constantly Increasing population,

NEW BOOKS AND !Um“ﬂ“.-‘
Casrie's Usrvensan Ivvanest Tasuers, New York : Root,
hw:yimmuwstmt. Prico $2.

This s & neat leather care, contatning threa cards with (nterest tables
printed on them. Ny manipalating the eards according to the printed
directions, he fatercst oo any sum for any length of time can be easily
ascortalned. Onr Book keeper has tested tho tables, and he provounces the
system the nealest and quickest be has ever seen.

Rurort OF Proouess oF THE GrOLOaIoAl SURvey oy
CANADA POR 1871-'T2.  Montreal : Dawson Brothers

GEXERAL REPORT OF THE COMMISSIONER OF AGRICULTUNE
AXD Puntic WoRrks oF THE PROVINCE 0¥ QUEREC, for
the Year 1871, avd the Half Year ending Juno 30, 1872,
Montreal : La Minerve.

The subjects of these two lnteresting and valoable roports are 100 large Lo
be fally 44 d tn our col : 1t must therefore suMce to say that the
compliation of the books shows zealons and thorough rescarch on the part
of the afficers of the Geelogieal Survey and the Commissloner of Agricul.
ture. Indlcations of thriving fadastries and a prosperous population are to
be found throngh the ag 1 report ; and the ery s for more labor.
ars, capecially for farm hande

Mossrs, A. D Mellick, Jr., & Brothor, & Pino Street, Now York clty, have
publishod an excoitent book on the rallway enterprises and real estate
Tesources of New Jomsoy, which will be found valuable to all who think of
Tocating noar Now York.,

Frowen Onieer Lessoyns, or FIrsT LESSONS IN BOTANY: A
Familiar Description of & few Flowers. From the French
of M. BEmm. Le Maout. New York: William J. Read,
116 Fulton Street,

A Nitle work likely to be useful to the teacher and lateresting to the
pupll. It (s well suited for use {o the well known Rindergarten systom, and
will, we hope, help to popularize the knowledge of one of the most beaut!-
fal xnl socemsible of sclentific studies. J
Tue MysTery OF METROPOLISVILLE. By Edward les-

ton, suthor of the * Hoosier Schoolmaster,” * The End of
the World,” ete. New York: Orange Judd & Co,, 245
Broadway.

Here we have another pleasant, racy story of western life, from a writer
who 18 thoroughly acquainted with the rongh, hearty genuinencss and the
eoventricition of tho border life (n our States. Mr, Eggleston's fame as an
original thinker and story teller was made by his Sirst book : and tho last
work from his pen more than sustains his reputation. This story was writ,
tens for Hearth and Home, whereln it first appesred.

DeTalL, Corracs, AND CONSTRUCTIVE ARCHITECTURE, con
ulnln{: Soventy-five Plates of Perspoctives, Elevations,
and Plans for Houses, Villas, Cottages and Country
Houses, Published under the direction of A, J, Bicknell,
Price 10, New York: A. J. Bicknoll & Co, 27 War
ren Stroet,

This 15 n handsome and elaborato volume, containing some hundreds of
doslgus for houses 1n all styles, with drawiogs of all the necessary detafls,
The value of thls pcok to persons futending to build, and to country bulld-
ors In places where architectural talent {s not readlly avalladle, will be well
understood from fts title; and the engraving and printing are such as to
make It an ornamental volume, worthy of the admirable examples with
which the book is filled.

Inventions Patented In England by Americans,
[{Complled from the Commisaloners of Patents' Journal.]
From Masreh 21 to Mareh 7, 1533, inclusive.
Boor Peoorxo Macuixe.—J. H. Reed, Boston, Mass.
Brxa axv Beyo Ixsexrez.—L. Van Laak, J. Gillesple, San Francisco, Cal,
Corrox Pres, gre~B. G. Martin, New York city.
Maxtxo Hose~E. P. Rickardson, Laurence, Mass.
Mipniawes Serazavor—~E L Lacrolx, Minpeapolis, Minn.
Miporrxos SerasaToR.—G. T, Smith, Misnespolls, Mian.
Nrzoex Terziowws Device.—~G. P, Farmer, Brooklyn, N. Y.
Pressres Gaor —J. W Stiles, New Yark eity.
SAwiNo Mrress, xro—J. H. Carpenter, Paterson, X.J.
Sreax Borees.~G, H. Babeock, Plaloseld, X. J., S. Wilcox, Brooklyn, N. Y.
Tararixe Fings —W.Shedd, Boston, Mase.

Recent American and Loreign Latents.

Improved Shutter Fastener.
Ellen D. Anderson, Frederick, Md. —The fnvi Istsin combining
s telescople lock bolt with two notched brackets, arranged one near the in-
side, rear, and bottom end of each shutter, whereby the shutters may not
only be 1y locked toge Inst the ther strip, or back against
the house, but may be * bowed * at varfous lntermediate polots, to afford a
larger or smaller opening sud a gr or lesa degree of Mght and alr,

Improved Explosive Cartridge Pile Driver.

Heary Vogler, Baltfmore, Md.—~This Invention consists in & novel mode
of relatively constructing the hammer and savil of that class of pile drivers
In which a cartridge Is ewployed snd whereln powder is caused to explode
and be converted Into » highly expansible gas between the auvil and the
b . The res) of the latter ensbles 1t 10 drive the former with
grest force agalont the pile. By the present construction of bammer and
sovil, much of the expansive power ped and 1s 1041 unless the cartridge
chamber is made verydecp, while this Increase in the depth causes the
chismber Lo heat very rapidly, to O0ften set fire to the eartridge, and thus to
cAuse the hammer Lo stick 1o the anvil, The present fnvention entirely ob-
viates both these evile, aa the gases cannot expand oxcopt in the dlrection
Of andagalnst the hawmumer and snvil, while the cartridgo chiamber can bo
made s0 shallow s 0ot Lo keat the chamber sufclently to set fire to the
cartridge,

Tmproved Itoll for Rolling Railway Ralls.

John W. Cooper, Hubbard, Ohfo,~The (uvention relates to modes of con.
struoting rolls 80 axto shape & compound rall mado of two sectlons and
looked tagethur by & groove on one, Into which the upper edge of the other
fta, The lnyention connlsts In the mode of constructing the roll grooyes

%0 that tho Iarger section of rall s brought (nto preliminary shapo snd sub-

saquontly recsssed on tho under sldo of lesd to rocelve the uppor vdgo of
thel '
JTmproved Pon YVine and Corn Stalk Gatherer,

Absolna B, Sharp, Labadievillo, La.~This Invention relates to a rake
i dally for gathering pea vines, corn stalks, and other plants

 on rdges, and 16 conalats (o the proviston of & reyolving rko-
of teoths of uuequal lengths, which are so arranged

that the taeih operate or rake both tn the furrows
LAl ‘eheck plate belog provided or combined with
the rake for holding the toeth stationary untll & load {8 collocted by the
same, whes, throngh the wmedlam of & hand lover and councoting rods, the

Rdward Tarner, Greensburgh, Pa.—~Thie vantion relates Lo that elas ol
Aevices nsed Lo prevent nutx from being turned of (helr seTww bolts by Jar-
ring of Jolting, and thus allowing the latter tajhe Joosened. Thelavention
conslsts 1o ote or more dleks cut away of & portion of thelr clreumferences
suficlently to allow » nut to be applied to of removed from Its bolt, and of
such & dlameter between two opposite potnth of the curved part of ihelr
cironmnferences that the asid curved part and the corners of the nut will ro-
tate In olrcles that cut cach other.

Improved Lamp Shade.

W, Simons, Charloston, 5. C—~This luvention consisia of & shade formed
of two liko parts, approximating sn ollipse In shape, and united at the ends
»0 88 16 have the usunl conjeal truncated fore, and aléo leaye notches in
LOp or upper sdge which adapts it to the fan shaped flame of & Iainp or gas
bummer, Thetwo parts may be resdily detached to Adapt the shade for
packing and transportation.

tmproved Medicine Chest

Win, I Cutler, Bulfalo, N, ¥.—~The ohject of the tayention s to provides
At hinproved case fur containing medieinal preparations (more espocially
that known as carbolate of 1odine) sod tnetruments for Inhaling (he samo |
and 1o this end an oblong rectangular wooden bloek Is bored longitudl-
pally with two parallel holes, one to coataln the bottle, the other the In-
haltng tnstrament, The cover of the ease i of sheet imelal, provided with
& Uhnmh plece, snd with fSanges Siting In grooves formed tn the longer
wlides of the block, at the open end thereof.  The oase Is cheaper and more
durable than paper boxes heretofore used for the saING PUrPose, and ls ca
pable of reslating pressure or blows, and also dampness,

Improved Chair,

Jacob Davghman and Dennet B. Chalk, Mt. Washington, Md.—~The Inven.
ton consiats tn tmproving the ordinary mode of applying spring backs to
sowlng mnehine chutrs 80 that any old and ordibary chalr may readily ro.
celve a spring back, and so that the back may be rigldly held at any poiut of
adjustment,

Tmproved Carpot Strotoher,

David White, Normal, L —This Invention constats L applylng & swivelod
Bbutton and sustalning yoke to the jolnted strips so as to lock the strotehior
10 any doalrod position and thereby enable the sume p: to do the ||
Ing and tacking down,

Improved Umbrelln Holdor.

Abraham Oberndorf, Jr., Baltimore City, Md.—The invention conafats lu
providing the lower end of an nmbrella handie with means whoreby It may
be easlly and convenlently hung to the voat or other part of the clothing,

Improved Brush Socket,

Phllipp Wagner, Morrisania, X. Y.—The Invention rolates to the ocon.
struction of » bridge for sheet metal sookets of brusties (malnly paint
brushes), Ko aa to secure strongth and cheay in the ] The
{nvention consists In the omployment of ribe or corrugations on theside
edges whose subjacent coneavities recelve the slde edges of the socket,

Buoying and Stopping Loaks.

John W. Cooper, Hubbard, Ohto.~The Invention conslsts in s fiat, fexi.
ble, and Inflatable bag secured to the gunwale, passing down the side of the
vessol, up through certaln tobes, and connecting with the deck, whereby
sald bag may be ad) i to coverab h at any point In the side of the
vossel,

Tmproved Cotton Picker.
Enoch Taylor, Memphis, Teon, —~1his {nvention consists in brushes Axed
to vertioal eylindersand revolving lawardly so that the balls of one slde of
ench stalk with which the rotary brush comes In contact will be deprived
of tho ripo cotton. It also (ets In the arr of hanism for
operating the eylinder from the wheels and in guldes that reach cut from
the alde and In advance of the machine to cateh, hold, and gulde the cotton
Atalks up to the brushos,
Combiuned Adjustable Pinchers and Grappling Tool,
Slmon I, Dextor, Mason city, Towa.—This {nvention rolates to s tool or
foatrument which may be used as a wrench, plnchers, or grapplo for ralslng
or carrying welghte, The Jaws, by means of a sorles of holes, are made ad.
Justable to adapt thom to articles of different slzo, A shank rod is con-
nected by means of a fork on the end thereof, wit’s the fulerum pln of the
pinchers, Thisrod extonds back sud passes into the handle, and onit is
placed the woedgo ahaped slide consisting of two rods which pass through
cyes st the ends of the placher bandles, At the back end of thisalide Is a
screw which allows the handle or other applisnce to be frmly attached to
the alide. As thisslide s moved back and for'h on the rod, it will be scen
that the handles of the plachers and the jaws will be made to move nearer
to or further from each other, the variations io thls movement depending
upon the angle of the slide rods with the shank rod. When any article is
secured between (he Jaws, It Is plached or griped by palling spon the slide
or handle, and 1s ) d therefrom by s ¥ mOoY This fe
adapts the tool for grappling forarticles In wells or under water, ss well as
for carrylug heavy articles or hot pleces of tron in founderies and sfmflar
places,

Improved Composition Sidewnlk.

Charles 1. Howard, Batavis, N. Y.—This lavention has for its object to
construot & sidewalk or pavement without baving to haul loads of stones,
bricks, gravel, or other matter to the locality of the proposed walk or
pavement, which matter {s usually embodied in the composltion of walks,
and used In place of the soll originally there contalned. After the grade
has been established, the earth to a depth of three or four fnches and to the
width of the proposed walk Is thoroughly worked over and made very flue,
A quantity of maguesis and carbonate of baryta, mixed together, varying (n
proportion with the nature of the soll found on the ground, Isintroduced
and mixed with the carth. After the chemicals above mentioned have been
properiy Incorporated in the soll, sfllcate of soda (soluble glass) (s added,
and the carth then replaced [n 1ts bed and properly smoothed on the sur-
face, When the mass Is almost dry, It should bo covered over with & coat
of chalk and magnesia mixed In water glass. This walk s cheaper than
stone, will not rot ke planks, and can be very rapldly mado,

Improved Artificinl Stone,
Phylander Danlels, Jackson City, Mich.—The object of this luvention Is
to farnlsh an artificial stone or pavement which combines strength and du-

rability, and offers, by its fireproof qualities, protection agalnst the daoger

arisiog from the 100 rapld spread of fire. The lnvention conslsts (o the use
of a solution of glue, isinglass, soluble glass, and concentrated ley, which
isapplied to & mixture of sand, Portland cement, and pommeled glass.

Tole mixture bs well dampened with the solation 11 It forms a pasty mass
of the consistenoy of mortar; and may be formed and well tamped futo

molds, where It will soon harden, (o be taken out and exposed to the air to

dry, 1tmay also be 1ald (o the form of & fireproof pavement, or any other

sultable purpose.
Improved Harvestor.
Thomas ¥, Woolford, Romney, W. Va.—This inyention belongs to the

olass of machines so constructed a8 to bo adjusted for use asroapors or

mowers, aod as front out or rear cut machines, To the outer ond of tho
hub or contral part of the drive wheel s attachod pulley to drive the
rool whon the meohine (s adjusted as a reaper,  ‘Tho maln driving whoo! re-
volyeu loosely upon the ond of the axle and (b mado to rocolye the mastor
whool whioh Is attached to the nxle. The master wheol ts made with an (ne

wardly projecting rim, upon the outer surface of which are formed notohos,
Upon which take hold spring pawls, attached to the Innee side of the rim of

tha drive wheel, Upon the Inner surface of the rim of the master whoel are
formed teath, Into which meah the teoth of the pinton whoeol placed upon
the end of the shaft. In the outer slde of the gear whee! fs formoed & slot
10 recelve a oross head formed upon the end of a shaft 5o that the aald Hoar
Whoel msy carry the sald shaft with It (n 1ta revolution, Ry this construcs
ton, by moving the gear wheel inward sufelently to romoye It from the

erosshead of the shafe, it will revolve loosely upon sald shaft, The gear

wheel Is moved back and forth upon the shaft to throw It out of snd into
KoAr by s lover, which Is pivoted to the frame and extends forward Into snoh
A position thatit may be convenlently reached and oporated by the driver

wheel for the bar that drives the wickle bar. The shes, to which (he tnner

end of (he Anger bar (s detachably bolted, and Uhe varlous parts conoected

with 1L, oan be roadily sdjusted to adapt the machine for & front of reat out.
Improved Clasp Bution,

Androw nmy.mh!.YFMMhhlh“DM

nlsh an (mproved detachable elasp button for conneeting the en o
Jars. The Invention consists in & clasp button provided with wiodo
fasteners upon the laner side of Its two parts umubhm
Attachod and detactied.

opiral wire

Improved Car Coupling,

Aaron K. Kltne, Readington, N. J.~This tnvention s an improvement oy
(he patent granted, to the same lnventor, Mareh's, 12 and conslets 1n &
drawhead baving s roar plece backwardly toolined on (s Lop surface to pe.
celve and hold the coupling rod when not In use.

Improved Hag Tie.

Jobn Hannihr, Hempstead, and Danlel 11, Rhodes, Daldwiosville, ¥, ¥
This invention conslats of two p piates tod togeiher slong one
edge. A lever la pivoted to the conneeting plate at one ond and fastensd Ly
1t al the other ond by a hook. The string Is fastoned by passiog It through
® hole in each of the parallel plstes above the connecting plate and under
he lever. The latter s then pressed down upon (he cond, drawing 1t down
between the plates and wedging It fast, the lever belng thon fastoned by thy
hook.

Improved Die for Forging Hoe Plates.

Lovell T, Rlchardson, Auburn, N, ¥.~This invention relates (o dios wiich
are used In steam, water, or other power b for plating p) hoes
from the blanks before they sre rolled out, Part of the face of the lower
Al In the are of a circle transversely, and one fourth of 1ts longth 14 & flat oy
plane surface, ‘The face of the upper dle 1s beveled on (e corners so as 1o
Joave & fint tapering sorface,

Tmproved Walst Belt.

Jolin 11, Vogt and George Dictzel, New York city.—This tavention con.
Mlnts of & walst bolt for ladies' wear, which (s woven of & fancy warp of sllk
cord for the front, a black or binding warp of gimp or strang thread for the
body, fine Ik warps for tho borders, and & woft of ghup, The eord for the
wurp snd the glmp for the weft are conrse and heavy, so s to producs s
substantial article of n sufliclent stiffoess for u belt woven with open
meshos,

Improved Fireproof Bullding Block,
William T, Van Zandt and Luelen A, Tartlore, Now York clty.~This lnven:
tlon conalats In the use of asbestos and planter of Pa. e o combination with
now dust, coke dust, cinders, sand, or other anltable materia), to form fire-
proof blocks or bricks for walls, roofs, cellings, floors, and partitions, the
material belng made piastic with water and shaped (n molds,

Improved Sample Fastenor.

Charles Mason, New York city.—The object of this (nvention I« to sapply
to the trade & dovice by which guods may be quickly placed on show cards
or boxes, and taken off agaln, avolding thereby the Inconvenience of the
presont mode of applying them, and saving time and labor. The invention
conslsta of & wire bent In triangular shape, with ends overlapping each
other, and acting ke springs, one end belng applied to show oards or boxes,
the othor to the articie to be exhibited.

Improved Wood Fence.
Dantel G. Temple, Farmersville, La.—This Invention has for its object to
furnish an tmproved fasteniug for g plekets and other upright
boards or pl to the h 1 bars of the fence, Iu putting op the
fenco, bolts are passed through bars midway between the plekets. A wire
18 passod through a hole in the head of the bolts or nround a grooye or neck
formed upon sald bolts. A second wire Is passed along & bar upon the slde
opposite the plekets, and the ends of the bolts or spikes are bent down
or ¢linchied around the sald wire.

Improved Toy Puzzle.
Donjamin ¥, Ellis, Newton, Pa.—This luvention conslsts of a puzzie com.
prising two or more U shaped bows of wire, with a ring formed ln each end,
8 cross bar for each bow passing through the rings, and bhaving a similar
ring at each end, the two belng connected together by the large bow passing
through the rings of the cross bar of the small bow, With these bows and
croas bars is a large ring made In two semicirealar parts, which tu working
out the puzzic is to be worked on and off the small bow through the rings
and over the ends of the bows and cross bars.

Improved Window Sash Ventilator.

John C. Bates, Cold Spring, N.Y.—The lavention relates to the well
known mode of ventilating houses through alr inlets and oatlets In the win-
dow sashes, and consists in employing two slides, relatively apertured with
respect to esch otherand to the sash bar, 50 as 1o admit elther a direct or
indirect draft.

Improved Rotating Hook for Sewing Machines.
Andrew Alrd and John Afrd, Troy, N. Y.—The objest of this laveation is
to subst! for the p brush loop check, spplied to the rotating book
of Wheeler & Wilson sewing machines, s device which does the same work
with great regularity, rapldity, and secarity, svolding the lnsufliclent work-
ng of the brush check and the sunoyance resulting therefrom. This Inven,
tion consists in a reciprocating hook placed inside of the rotating hook and
in fon with and regulated by & cam in such & manner that the loop
1s stralghtened and beld until the rotating hook I8 near the needle ready to
take up & new loop.

Improved Hose Port Holes for Partition Walls.

Henry Woodman, Boston, Mass—Thls Invention has for its object to fur
nish an Improved device to enable the firemen to Introduce thelr bose noz-
zles Into a closed room and flood It to extingulsh a firo without Ita belng
necessary to break Into the room, saving much time, and preventing the fire
from making so much headway. The lovention conslsts In the box fariog
in both directions. The mouths of the box arw closed with doors hinged at
ihelr lower edges, which are provided with spring catch locks which can be
opened upon the outer side only with a key, bat may be unlocked from tho
tuslde by drawing back the bolt of the lock with a stick. In the partition
are formed two or more holes, each of which is provided with a door, which
doors are placed upon the opposite sides of sald partition and are hisged at
thelr outer edges to the sides of the box, and are provided with springs to
bold them closed. When it becomes necessary Lo use the device the door is
opened ; one of the spring doors s then opened, a stick or otherarticle ts tn”
sorted through the hole o the partition, snd the other door Is opened by
drawing back the bolt of its lock by means of a projection upon the inner
end of sald bolt. The nozzle of the bose may then be taserted through one
of the holes In the partition. One of the holes in the partition may be wied
to 100k through while the hose noxzle in Inserted through the other, the
flaring mouths of the box enabling all parts of the room (o be seen, and the
stream of water to be directod to any desired polnt. When the rootn has
beon Nooded, or tho fire extingulshed, the hose nozale may be withdrawn
and the door closed, the spring door clostng Ieelf as s00n as the hose noxsle Is
withdrawn,

Improved Furnlture Custor,

Cavodra 1Y, Sheldon, New York elty.—The Invention relates to castors for
furntture and other purposes, and (s an lmprovement upon the subjeat mats
torof s patent granted to the same tnyentor, April 1, 18, the gonoral (s bolhg
unohanged from the device therein desortbed, but tho particular moans by
whioh the same s earrled out belng made mueh more stinple and less expens
nlye to tho manufacturer as well as to the public, 1ts movable balls willy
equally with those of the former patent, prevent siiding friction, and lbsure
» diatribution of strain, requiring, howover, muoh fawer balls, and but one
sot of them, while the whole structure can be faotured at lierably
1008 coat,

Slatted Flexible Support for Muattresses nod Car Sents.

Collln Pullluger, Phlladelphla, Pa.—The lavention conslsts in two lek
nessos of cloth, or other flexible material, placed one upon the othor and
unfted together at sultable intervals to form pockets Into which are placey

with his foot. The shaft extends across tho frame, revolves in boarings st

wooden or other slats,




Scientific  merican,

Improved Cotton Pross.

~ Jumes P. Derden, Bastrop, La. —The object of this Invention is to tmprove
 themesns now In wee for pressing cotton, hay, and similar commodities,
and It conslsts, firet, [0 & rectangular shaped base frame, upon which stands
~ an upright frame of triangalar form, of two uprighta, the lower
ends of which are connected by a cro s timber, upoa which one and of the
‘Dase frame resta. A scrow Is revolved In the end plece of the base frame

This screw has 5o longitudinal motion, but Is stmply rovolved by means of
‘a palley on the end thereof, and a belt from the motive power, The screw
- presses through & truck frame as through a scrow nut, As tho screw Is re-
yolved, this truck frame travels back and forth. Truck wheels revolve on
“axle arms of this framo, and traverse on top of the base frame. There isa
Jever whoso fulorum Is at & point near the top of the upright triangolar
frame ; (s lover Is conneoted with the truck framo by a bar. The tollower
s suspeaded from the short end of the lever by & bar by means of & slot and
pis, which allow It more or less play. The counceting bar (s tnolined to an
sngle snd the follower s ralsed. If the scrow 1 revolved #0 as Lo remove
the trock frame outward and bring the bar to a right angle with the lever,
1t will be soen thst the follower will be forced downward with (nward
power. The track frame and the bar form s toggle or knee Jolnt to operate
upon the lever, while the toggie Joint is actusted by the scrow.

Improved Floor Clamp.

Johan J. Foster, Belmont, Texas.—The invention conststs ln tmproving the
constraction of fooring clamps, To the stde edges of the rear part of a bar
or plate, are secured two uprights by bolts, that pass through the sald up-
rights and through the sald plate. The upper parts of the uprights project
above the plate, and are connected by bolts. The lower parts of the up-
rights profect below the plate to straddle the ttmbers to which the fooring
or celling is 10 bo attached. The bolts are made longer than the width of
the plate so that the uprights may be placed wider apart or closer together
20 adjust them to the width of the sleeper or other timber upon which the
clamp Is 1o be placed. Upon the upper side of the plate Is placed a sliding
plate which Is made longer than,and is secured to, sald plate by a hand
screw which passes through a longitudinal slot. The hand screw s espe-
clally designed for locking the plate in place to hold the flooring or celling
v board In place st secured. In the upper side of the rear part of the slid-
3 ing plate sre formed tectd, Into which mesh the teeth of the plolon wheel,
the Journals of which work in bearings in the upper parta of the uprights,
sald Journals being made Jong s0 that they mway not be druwn from thelr
Deariags when the uprights ore spread apart. Upon the projecting end of
oue of the § s of the pinfon wheel 15 d s head to receive the lever
for moving the sliding plate forward and dack. To the forward end of the
slidiog plate 1s secured & plate to rest against the board or other thnber to
de moved, and which may be secured to sald aliding plate by a set scrow.
Hooks are plvoted to the uprights to hook upon the opposite odge of the
sleeper to prevent the device from silpplng while belng used.

Tmproved Street Sweeper.

Omson W, Kellogg, Fond Du Lac, Wis.—The Invention conslsts In the lm-
pr of streot ng bl The frame Is pivoted at one cund
on the axlo »o s to swing or ascillate thereon, and 1ts other support Is the
wheels which are directly under the brush shaft, and gage the brush to the
ground. These wheels are mounted in the curved bars, which are fitted
sdjustably to the frame, 80 that the latter can be shifted as to hight to ad-
Just tho pressare of the brush on the ground. The dust pan is pivoted at
E obe end of & rod just In advance of the brush, sud the other end drags niong
2 the ground to recelve all the dust lifted by the brush, and conduct it up to
the endless olevator. This pan fs divided vertically st the center In two
PATts, 50 a4 1o conform to the uneven surface of the ground better than it
would If made wholly In one plece. Near the lower end the pan is connect-
od by conds with the frame, $0 a8 to de ralsed by the sald frume when it is
ralsed. The endiess olevator runs from a roller up Into the dust box, over
another roller, and discharges the dust on the dottom. The roller has &
T hand crank for ing and ralsiog the b for unloading the dust; and

mechanlsm for holding the bottom closed. Both the brush and the endless
p- elevator are geared at each end with one of the truck wheels. Theelevator,

by beltsand pulleys which turn Independently of each other, and the pinfons

of the brash and pulleys of the clevators, are d to thelr L

Improved Nall Plate Feeder.

Samuel K, Padeo, Fulaikt, I's.~The invention relates to that class of nall
plate feeders which vibrate laterally to bring the plate at the proper angle
to the movable cutter. 1L conslsts 1n spplying a palr of horizontally and

Intermittontly rotated friction disks at the Juncotion of the hopper and feed
giide 50 as to advance the nall plate to the knlves al the proper thmes and
to the proper cxtent, It also conalsts In connecting the shafta of these
friction dlaks, which are armanged o oblongibearings, with a spring pecu-
Harly armanged to hold them to the plate yleldingly. It also conslats In

applylog, st the frout end of & vibrator, a hioged bearing arm, which
Is pressed down npon the nall plate by & spring whose tension may be
adjusted. It alss conslats In o pecullar traln mechanlsm for rotating the

friction disks intermittontly and to the proper distance. It also consists in
a novel combluation of lostrumentalitics to enable the na'l plate to be
turned at the proper angle (o a movable kntfe and to be fed forward by &
single movemont of the vibrator. 1t also conslsts o the application to nall
plate feeders of mvans whereby the vibratlon 1s allowed to move soine dis
tance before the friction disks begin to rotate »o as o allow the movable
catter time to rise above the nall plate. 1t also cousists in simple and con-
venlent means of moving the front end of & nall plate s short distasce out
of the hopper as 3008 as Its predecessor has passed from the hopper and
grippers. It also conalats In regulating the bevel or taper of the nall by
means of the conveysnce of two levers which determine the amount of
oscillation of the plate.

Improved Moagazine Fire Arm.

George D. Lace, Now Orloans, La~This Invention relates to lmprovements
In magazine fire arws ; and cotsists In the construction and arrangoment of
loading, firlng, and cartridge-ofecting mechanism. The hollow sheet metal
stock constitutes the magazine chamber and contains a magazine of four
tabes, armuged parallel with each othoer, connected together and mounted
ona pivot at cach end, s0 as (o be turned to present the cartridges to the
passage, through the base block, for belug delivered into the carrfer. The
tubes of the magazine have o cofled spring In the lower end for pushing the
cartridges Into carrfer. The magazine s provided with a thumb bit at the
lower end for turnlag It by hand. A recelver or frame Incloses the loading*
firing, and cartridge-cjecting mechaniam proper, and is formed of s contin-
uation of the stock so shaped as to be cylindrical in its upper and rear por-
tion, the barrel screwing tnto it, while Its two sides are parallel below the
barrel. The left aide b, however, bent outward to form a tube through
which the cartridgo shells are ejocted. The guand lever Is plvoted to these
plates and Is allowed (o move & certaln distance before pushing the retract-
or forward. A stud pin with a friction roller on it la srranged on one side
of the guard lever, to work under the hammer Lo throw It back, to be caught
by the trigger when the guand lover §s thrown forward for extracting the
shell and introduciog a new cartridge. The sald goard Jever also has mech-
anism to cause It (o ralse the breech plate to open the breech for the dis-
charge of the shell sud the Introdoction of a new cartridge ; after which
sultable means cause the breech plate to fall and close the barrel. The re-
tractor has a noteh Into which the flange of the cartridge falls before belng
pushed {nto the barrel, In which It lies after belng discharged, resdy for
belng pushed back by the retractors Into the hollow carrier, when the guand
lever is pushed forward. The retractor also has a notch at the lower rear
corner, which, as soon as the shell has been pushed back into the carrier,
engages with devices 5o that the further movement of the guard lever pulls
the rear end directly downward to swing the carrier down 1o froot of the
passage Lo receive another cartridge, as shown {n broken lnes. The cart-
ridge Ia forced In by the spring of the magszine, and forces the shell out
through the discharge tabe, the Bange of the shell being st thls time relessed
from the notch of the retractors by the swinging out of zald cartridge with
the carrier as the latter s swung down in front of passage. A rounded stod
Of the retractor is provided, so as to cause the retractor to spring down
and escape past the flange of the cartridge when the guard lever §s palled
back, in case a cartridge may fall of belng discharged, and be forced back
into the barrel with ita flange In ad of the projectivn, which may occur
when the last cartridge Is fired, on account of there being none In the mag-
azine to foree It out of the carrier, and which might Injure, or perhaps break

shafta by gearing wlich engages only when turning forward, 8o that o turu.

Ing corners, when one truck wheel runs slower than the other, tho shafts

. belog turnod by the outslde one, having the groatest motion, will overrun

1 the driver on the other alde and be Independont of {6, A rake Is proyided
for Joosening up the matters caked on the pavement i advance of the
brush.

Twmproved Distilling Apparatas,
= Gaspar Hungiker, Summit, Miss~The condenscrs conslst of the vertical
pipes 1n pales, connected by returmn bends at the top, connecting with the
large borizontal return pipe at the lower ends, the palrs of vertical pipes
belng connected together at about the middlo by pipes, and arranged in
sections of about three pairs, Plipe connections are mado between each
section, with the upper portions extending up Into or through a cask to

e each section, the first scetlon belng connectod to the Kettle, and the last
i section with the final condensing cofl (o the tank by pipes, These tanks of
‘ the sectional d aro d together. Tho tank has u supply
. pipe oxtending to an elovation conslderably above the kettle, and the con-
iy denaer Lo recslye tho Mquor to be distilled from an elovated clstorn or tank

high enough to foreo the liquor through the condonsers and fnto the kettle,
Arootifylng fauk (a totroduoed tn the tiug plpo betweon tho last two
sections of the condensor ; aud s favoring fask Ix proyided from which the
’ Alatled 1y uor passes from tho leat section of thosectionsl condenser to the
¢ collln the tank. A mmall quantity of water s putin the kottle through a fun-
nel, (0 protoot 1t from the heat, and genorate steatn for haatlng the apparatus

the tor; but this will not happen If the muzzle of the gun {s held down
#0 that the cartridge will fall out of the carrier by Its own weight, It s
only In case this may be forgotien or neglected that the shell can thus get
back Into the barrel, and even then the flange will not be 1o advance of the
noteh except in case the sholl happens to move forward in the carrier before
1t 1s ralsed up to the barrel,

Tmpraved Medieal Compound.

| 1t may be used, sod insare betler regioter. The paper to be fed by this

apparatus s In the form of superposed shects placed upon & table st the

back part of the machine. This table (4 mads Gp and down sdjustable,
| etther by being hinged at 115 back end or secured by & vertical alide, aad is
especially made up snd dewn sdjustablo st Its forward end. A hollow ¢yl
tnder 18 #0 arranged that, when 1t arrives st 1s backward position, & pipe
pendent therefrom will arrive over (he plle of papers resting on the table.
At this moment s pluoger Is drawn out of the cylinder, and & vacaum, or
at least & refraction of air ereatod thereln, and st the same time the
paper Is, by the clevation of the table, ralsed Into contact with the cup
shiaped lower end of the pipe sod a valve simultancously opened. Therefore
the yacuum o the cylinder will be applied agalnst the upper sheot on the
table, and will suck the same agalnst the lower end of the pipe. The
eyllnder at this time makes 1ts forward motion, and takes the upper sheet
forward with it until after It has reachiod its most forward position. The
planger 1s, by sultable means, violently thirows lnto the cylinder to discharge
{ho sheot from the end of fts pendent pipe. The backward motion of the
planger causes & spring lever to shut the valve. The motion lmparted to
this lever ls, of course, simultaneous with the entering of the plunger lato
the cyliader, and consequently the valveo Is shut st the ssme (ime (hat the
plunger enters the cylinder; the paper belag therefore discharged from the
end of the tube by the shutting of the valve as much o8 oF rather more than
by the expalaion of air from the cylinder. The cylinder now resumes its
backward motion, sod the operation afor d 1» repeated untll the
paper on the table has been entirely removed, In successive sheets. The
meckanism hereln described 1s not Intricate, and s stated to be esslly Kept
In repatr. The means of feeding the paper is certainly the most advantage-
oun that can be devised, because 1t dispenses with all the griping devices by
which the sheets are more or less Injured,

Improved Wheel for Vehicle,

Hiram Pltcher, Fond Du Lae, Wis ~The Invention consists n the peculiar
mode of combiuing and arrangiog the hub with a sleeve snd axle made fast
togethor, The hub ts made (n two parts screwed together. The axle passcs
through a sleeve, the outer end belng square, which fits the outer end of
the aleeve, »o that the latter forms the arm or wesriog surface of the axie.
The wearing surface of the slecve s at each end thereof, between which s
an oll chamber, The hub forms the box, the two parts of which have cach
& bearing for the aleeve,snd s flange for supporting the spoke. Thers
1s & collar on the axle. Axn interior flange works agalnst a collar on the
axle and sgalost the end of the aleeve. A screw nut oo the end of the
axle bears against the end of the sleeve. A cap screws on to the outer
part of the hub,ia which s a square orifice for lntroducing s plag wrench
for turniag (t o or off. Through thiscap ofl is Introduced to the ol cham-
ber. A washer s made fast to the spokes. The ends of the spokes rest
upon the inner part of the hud, but the Sanges are ogual la dismeter, and

pport the sp The entirely fill the space between the Sanges
#0 that the washer rests upon solid wood. The wheel fs thos formed with-
out mortises in the hub or tenons ou the spokes. Each part of the hub has
a polygonal section, by means of which they are readily separated with s
wrench,

Improved Low Water Indicator and Alarm for Bellers.

Mark Ellwood, Girard, O.—This apparatus indicates the quantity of water
i & steam bofier, and gives an alarm by blowiog & whistle In case of low
water. When the boller has » sufiiclency of water It cuts off the stesm
frum the pumping engine, aad stops thereby the sapply of water. The
frame, to which the actuating part of theapparatus Is attached, s suspended
by means of bolts from the saell of the boller. The spparatos consists of
two sections, one being Inside and one outside of the doller, the former
belog the actuating part and the Iatler the indicating and alarm part. A
Goat Is supported Inp by the fcal guides which the apper
plate with the lower plate of the frame Inside the boller. Oncneendofa
lever is & sector wheel which engages with & vertical sliding rack. The
other end of this leveris 4 with the b of the float by arod,
and also has a counter weight, which Is designed to balance therack so that
the float, as It rises and falls with the wates In the boller, will cause a cor-
responding motion (n the rack, with but slight friction, A rod, the lower
end of which Is attached to an arm on the lower end of the rack, passes np
through a tube lnto a dial chamber on top of the boller, and has upon ita
upper end an (ndex pointer. This polater passes over the face of the grad-
uated dial plate, and its position, belng governed by the action of the float
and consequently by the hight of the water (o the boller, will indicate, by
menns of the marks and figures on the plate, the quantity of water i the
boller. Theentrance of the steam (ato (he plpe connecting with the whistle

Herman Themel, Esconswba, Mich.~The object of this d s to
purify the blood, and iscomposed of Indian rhub \! i root,
wormwood and saffron, macerated together In alcobolic liquor. A table
ful {s the g ity ded as & dose by the patentee.

Improved Farnnce for Henting Iron Bars, ete.
Joseph Pardoe, Worcester, Mass.~Two fires cro arranged, one on each
side of the furnace hearth, and aro fed alternatuly with fuel, so that the
gases from the fresh coal of one fire will be consumed by the heat from the
Incandescent coal of the opposite fire, The Iron Is placed lengthwise of
the hearth, 80 that the fame and st pass between the bars and length-
wise thereof, instead of first striking the sides of the bars, aa ln ordinury
furnaces. The fron, bealdes belog placed parallel with the drafe, may by
this arrspgement be cut o longer pleces than where (L s placed Lransy e
ly of the course of the flame. By having two fires arranged (n this furnace
the fron may bo Introduced through the right aod left hand doors alters
nately, and kept fn two separate plles, one exposed to fire of the fresh fuel
and in the process of gradually heatiog, and the other exposed to the heat

N
b, gentian

| up Lo the working condition. The cock 1n the reservolr In then opened, and
.l the Hquor to be distilied 1 allowed to fil the tank,and, Auslly, fow tato the
& Kettle upon the speinkler, by which It s divided fnto fine particles so as to
b Dbe heated to the best advantage by the vapors which It comes in contact
with. The vapors rise up 1nto the condensing pipe within the tanks, the
condensiug beglus In the fArst section, sud whatever s a4 flows

of | fael, and ready 1o be withdrawn sod rolled,

Improved Hot Alr Register.
Edward A. Tuttle, Brooklyn, N. Y.—~Tuls Invention consists of an exten.
slon of the hot alr plpes of furnaces and the llke s considerable distance
above the floor, through large holes adapted to aliow thealr to circulate

down luto the retury pipa Lo return to the kettle for belng redistilled, while
the vapors continue ta be acted on (o the other sections Lo which they fow
by the cooling medium, by which the separation of the heavy vapors angd
Watery substances (s continned, Incressing the h of the slcoholl
Vapors, as required, ualig more or losa of the sectional vondensers, which
hnve such plpo connsetions and cocks ws muy bo noedod to pass the
Yapors through the number required. At the same time, after the hoavy
M VAPOrs and watary subAtancen are matnly soparatod the volatile portfons
K aro pansed tirotgh reotifylog and favoring substancos, and thus the nocos:
sty for apucinl Apparatus (o pass the diatiiied Hquor through these wab:
stances In wuyod.
~ Improved Wrought Iron Blind Hinge.
William 3, Goodrich, Utlos, ¥, ¥.—Tuls lavoution rolstos to wrought
metal hinges, which wre not Uable to fracture 1o use; and constats fn the
pecaullar relative constraction of parta by which tho whole hinge ls cnabled
onstruoted of wrought metal, The uppor portions of tho parts of
luge are bont over at right angle to form fanges, o the forward part
o fange (s formod & hole 1o recolve the contoal pintio of the other part.
 roar part of the fangs projects Lo serve A & slop (o prevent the bitad

back ngalnat the wall, and slso for the catch to loek the
To the torward part of the Qange of the other portion of the
) 1s ancuired a vonleally enlarged pintle riveted to the leaf, and that
o the lole hetors muutioned. Upon the rear part of the fange Is
oately, the edges of which are mado locllned or curved to cateh
look the bllnd oper,  Upon tin forwaed odgo of the lower
ortion (s formod @ oateh Lo worve as w utop by striking

1 the biind from balog maiaod from (s hinges, In

with the outter bar o thiat tho latter can be
Lar and biados e maide 0 auswer for » right
blie, 18 aleo connlats 1n & Lew 0008 of fastenlng the
ygeilier upon tha cutter bar,

d the pipes as a protection aguinst fire. The valves are placed on the
top of the pipes so that the falling of the sweeplogs aud other matters luto
tho pipes s effectually provented, and the whole Is enclosed loan orna-
mental gnard or screen of open wotal work, which protects the plpos and
hides them and the opentng through the foor from view.

Tmproved Yarn and Cloth Boam and Whip Rollor,

George Lawronce Garsed, Wilimington, Del,—The object of the invention
I to remedy the tendenoy In the wooden yaro und cloth beams and whip
rollers of looms Lo shrink snd beoomo warped st thelr Junction with the
pulleys, and thus to allow the pulleys to loan at an oblique angle thoreto,
This haw the effect 1o eause the yarn to be wound unevenly on the ysrn
beam and to oreate, whon unwound, an unovonness of tension which pro-
duces n want of uniformity in the cloth,

Tmproved Hoaod Car.

Danfel M. Hunt, Southampton Mills, Pa~The Invention conslsts Inan
tmproved mode of connveting the hand lever with the crank shaft. The
frame or truck of the car supports & top frame work, The two wheels at
one end are wounted upon the uxle, which also carries a plafon. Into this
pinton meshes & toothed wheel whioch b mounted upon a crank axle that
hangs 1o the lower part of the frame, A rod connects the crank of the axle
with & walklug beam that s plvoted to the top of the frame. The beam Is
providod with handles at the eoads, #o that when 1t is, by the ocoupants of
the carosciilated on (s plvot (e wlll hnpart rotary motion (e the dealred di-
rection to the wheel, sod theuee to the sxle to propol the car. The crank
shatt {s hung o (o beartngs (s snob manoer that it can slide thareon, aod 1x
by @ Jolut conneotod ab one end with an elbow lover which s pivoted to the
unduor side of the frame, Dy swinging thoe lever in one direotion the shift
will be moved i Its benrings to carey the wheel out of gear, whilo, whon
the lover Is swung fo the othor direotion, the wheel will bo thrown lato goar
with the pinlons,

Tmproved Paper Feodiug Machine,

Miguel Pledra, Jorsey Clty, N. J.~Tho operation of feeding papar to
awift printing pross, requiring considerable munual dexterity, Is gonerally
performed by hand Iabor, This lovention of Mr. Medra’s, by substituting
vury lugenlous and doubitioss offpetive mechanism, ls Werofore destined
not only Lo cause cobsldorablo economy In the wages of extrs huands

but 10 Increase Lho oapabliitios of the pressos In connection with which

g d by the action of a valve which Is ca the lowerend of 3 rod acta-
oted by sn arm on the upper end of the rack. The arm alides freely oo the
valve rod, and when ft strikes the collar the valve i Mfted from Ite seat,
stoam enters the pipe and the whistle lv Blows, thus giving the alarm for
low water, A plpe coonects the boller with the pumplog cugine. When
there Is o sufliclent supply of water this pipe is closed by & cone walve on
top of the float., When the water in the boller falls the vaives fall with the
foat, and the p i s again with steam.

Tmproved Grain Moasure and Reglstor.

Royal B, Clark, Lyle, Minn,—This tovention has for its object to furnish
an improved machine for measuring graln and reglsteriog the amount as (¢
comes from the separator. The hollow eylinder I supported by legs, of
Auch u longth that bags to recelye the gralo may be convenlently hung npon
tho discharging spout upon the lower alde of sald eylinder, With an opens
10g in the uppor slde of the latter Is conneotod a hopper to recelvs the graln,
and which should have a glass plate tnserted (o (s sldo to cnable the attend-
ant to convenlently see when the measure Is full, An inner aod smaller
eylindor s pivoted to the eylinder by a shaft, by which it {s revolved. The
lnner eylinder comes close up 1o the upper slde of tho outer eylinder, and
consequently close to the hopper, leaving a space betweon the lower sides
of the two oylinders to allow the grain to Bow out freely through the spoat.
The taner eylinder Is divided loto two equal compartments, and upon the
oppoalte sidos of the partition are formed openlugs to recelve the grain
from the hopper. Each compartment eontalos exactly half a bushel. One
end of the ahaft projects and works (o 2 small frame attached to the end of
the outer oylinder, and to which the wheels of the regiater are plvoted. To
the end of the shaft Ia attached mechanism to provent the lnner cylinder,
and consequently the wheels of the register, from turning back, and also
kearing which notuntes a second shaft to whioh alover Is plvoted. To the
sldo of the lover 1a plvoted a lover pawl, the luner end of which (s bent
Tuward, passes through o hole tn the lever and enters & hole In & wheel, A
number of holes (v formed (n this wheel to recolve the vud of the pawl, at
sueh u dlktaneo upart that the movement of the wheel through the space be-
twoon two of sali holes will glve a balf revolution to the fnner eylinder,
The oylinder shaft conneots with gearing which actustes the Angers on the
dlal plate of the register. Upon the dial plate are formed two elreles of
division marky, 1o the outer oue of which one Guger polnts, and to the
Inner one of which the other Anger polnts. The teeth of the gear wheels
Are so arranged that the first Bager Ay mMove one space upon 1t scale of
Aivision marks at each somirevolation of the measuring eylinder. The
second fager moves through one space upon its efrele of division marks at
each revolution of the Arst finger, »0 ax (o register the nnmber of bushels

unted. The h (s dosigned to be placed at the side of a grain
thraahor or cleabor #0 a8 Lo recelve the graln from an elevator connected
with sald thrasher or oleaner,

tmproved Extonslon Attachment for Stove Pipes.

Bamuel Johnon, James Creek, Pa.~This invention hus for (e object to
furnlah an tmproved sttachiment for stave plpes, by the use of which the
Wtoye plpe may be konventontly longthened and shortensd to ndjust 1t to
the place whoro tho Atove In to be set up, To the lower part of the length
af pipo that alldes Into the other n attachod tho lower enid of o bar that ts
slottod longitadinatly, Tho end of the bar tht s attactiol to the drst pipe
temndo with an aifent Lo ratae the body of tho bar away from the plpe. The
Other or froe end of (ho bar has an nwardly projecting fange formed upon
(4 10 rest agalost the side of the pipo and steady It TO the lower part of
tho alde of the other longth of plpe I attackod & scrow, whiel projocts
through the slot of tho bar to receive & hand sul, 20 that by tghtening the
sald nut the bar will be clamped and the adjacont longibs of Plpe will be
held securely in place ; and by loosenlng the sald nut the leugths of pipe
way be readily adjusted as requlred,
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always gives satiafaction.

Richards' Treatiso on the Care of Wood-
‘working Factorfes and Machinery I8 lnvaluable. Costs

only $1.30. Dooksellers gonorally.

Much attontion is now attmeted throughont
the rkable qualities of the new Elas-
e Trose. which retalas the rupture under all clreum-
stances and stall times.  Worn with ease night and dar,
and kopt on till & perfect cure ls effected. Sold cheap.
Very darable. 11 is veat by thall everywhere by the Elas-
tie Trum Co., Xo. 838 Broadway, N.V.Clty, who send Cir-
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ders filled on a g00d tering an farge. 1i, Frisdie & Co.,
New Haven, Conn.

The Borryman Manuf. Co, make a ltpl’dlllf
of the econonty and safety In working Steam Bollers. 1.
L Davis & Co,, Harttord, Conn.

Tool Chests, with best tools only,  Send for
eircalar. J.T. Pratt & Co., % Fulton §t,, New York.

Hydmulic Presses and Jacks, new and sec-
ond band. E. Lyon, 7 Grand Street, New York.
Machinists—Price List of small Tools free ;
Gear Wheels tor Models, Price List free; Chucks and
Drills, Price List free. Goodoow & Wightman, 23 Corn.
bill, Boaton, Mass. :
Lathes, Planer, Shapor, Shafting, 30 Boilors,
Engines snd Stock of Machine Shop, for sale very low.
Henry McCollum, Long Island €ity, N.Y.

Gauges, for Locomotives, Steam, Vacuum,
Alr, Testing purposes—~Time and Antomatic Re-
cording Gauges—Eugine Counters Rate Gaugesand Test
Pamps. All kinds fine brass work done by The Recording
Steam Gauge Company, 91 Liberty Street, New York,
The Be: Steam Trap excels all others.
The best 1s always the cheapest. Address L B. Davis &
Co., Hartford, Conn.
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Monitor Leather Belting you can aiways
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3 Winn's Pat. Improved Portable Steam
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teed. For sale chesp. Joun Cooper Englne Manufac-

turing Company, Mount Vernon, Ohlo.
‘Nickel Saltsand Ammonia, especinlly man-
ufactured for Nickel Plating, also “ Anodes,” by L. & J°
W. Fenchtwanger, 55 Cedar Street, New York,
Oxide of Manganese, best quality, for Steel
and Glass Makers, Patent Dryces, otc, We are first hands
for this artich pply any q ity at Jowest rates.
L. & J. W. Fenchtwanger, 55 Cedar Street, New York,
Water Glass, Soluble Glass and Silicates
Sods and Potash—for Artifclal Stone and Cements—fire,
water, damp and mildew proof. Manufsctured by L. &
J. W. Feuchtwanger, 35 Cedar Street, New York,
Machine Shop for Sale—For particulars,
address Abbott Mapufl'g Company, Sencea Falls, N. Y.

Domestic Machinery Manufacturers and
Dealers are requested to send thelr Catalogues, &c., with
very best terms to Agents, for Cash with orders, (per
firet matl) to J. Begbie, M Agent, Hadding!
near Edinburgh, Scotland.

“The Railroad Gazette, the best railrond
newspaper in the country."—[Springticld Repuolican.)
Sobscription $4 per year ; siogle numbers, 10 cents,  Ad-
dress A. N, Kellogg & Co,, 72 Droadway, New York.

Stock second hand tools just received.
Charies Place & Co., @ Vesey 8¢, New York,

Bay First & Pryibil's Bandsaw mnchines,
which are more uéed than any other lu the country.
Also, Shafting snd Pulleys a speclalty, 467 W, sk 8¢
New York City.

Hand Fire Engines, Price $300 to £2,000,
Also, over 50 different Style Pumps for Tauners, Paper
Mills, and Fire Purposes, Address Ramsey & Co., Sene
eca Falls, §. Y., U.S. A,

Artists’ Combined Rubber and Ink Eraser,
Very Superior article. Size No. 1, price 3 cts; No.2,
15 cta.; No. 3, 10 cts, Sent postpald to any address,
J. H. Green, 26 Beekman Street, New York City.

The Best Smutter and Separator Combined
n ;‘meﬂu. Address M. Deal & Co., Buoyrus, Ohlo,

or Re-pressing Brick Machines, apply to

ABderson Bebthers, Heekakili, X. Y. USRE,
Stave & Shingle Machinery. T.R Bailey &Vail.

Dickinson’s Patent Sha Diamond Carbon
Poluta and Adjustable Holder for dressing emery wheels,
grindstones, etc. See Scientific American, July 24 and
Xov.20, 138, 6 Nassau St., New York.

Mills for Grain, Paint, Ink, &c. Ross Bro's,

S.Y.
and G C £
et s Sty & e, B

All Black=mith Shops need i
16 pwet Dettay haat. 3 Abbe Mamr o, Vise

Parties Steam Machine 5
rtngsane s Sioue Cutter Go. Rertacivs:

rown's Coalyard Quarry & Contracto
paratas lormlueuvmumu:uhlmr:. um
W, Andrews & Bro. 43 Waterat N, Y,
The Heate
Berryu‘g:‘ r and negx;.htar fc::
be without them. 1. B. Davis & Co.

Circular Saw Mills,with Lane's Patent Sets;
more than 1300 fa operation. Send for deseriptive pam.
phiet and price Met. Lase, Pitkia & Brock, Montpe-
ber, Vermont.

Peck’s Pateot Drop Press. Milo Peck & Co,,
New Haven, Conn,

Key Seat Catting Machine. T.R.Bailey & Vail.
T'NO.:.N':"I and &ow Mill Tools, improve-

I, N.Y.

Five different
antutard 1 Coks A s o "
Arger slees have & ratge of over two miles, These arms

o/ th modern warfare,
wokorSteam Fire Engines addross 1. J. Gould,
e S, MoM Boarda Oulirator Tooth,

All work warranted,

and
gesiscugy i B sy
ow, for Specimen copy tree, I', 0, Box 6T, 1

Sawing Sleigh Dash
Dartmouth, :;n NS

Pat Jobbing, &e., S. 1st, near
Models, lwns.s obbing,

best protecti Fi
s oty
Broadway, New York.
For Solid Wrought-iron Beams, etc., see ad-

vertisement. Address Unlon Lion Mills, Pittsburgh, Pa.,
for Uthograph, ete.

Steam Boiler and Pipe Covering—Economy,
Safety, and Dumabllity. Saves from ten to twenty per
eent. Chal Sp Company, foot East 9th St., New
York—132 N, M St,, St, Louls, Mo.

A Superior Printin, Teleﬁnph Instrument
(the Selden Patent), for private and short lnes—awarded
the First Premium (s Silver-Medal) at Cincinnat! Expo-
sition, 1572, for * Best Telegraph Instrument for private
use "—is offered for sale by the Mercht's M'(g and Con-
struction Co., 5 Broad St., New York. P.O. Box 685,

Williamson's Road Steamer and Steam Plow,
with robber Tires.Address D. D. Willlamson, 32 Broad-
way, N. Y, or Box 158,

BEST MODE OF INTRODUCING NEW
INVENTIONS.
and p of Iron and Wood Work-
Ing Machines, Agricultural lmplements and Household
articles, can have thelr Inventions (lustrated In the
SCIESTIFIC AMERIOAN on favorable terms, after exam-
Ination and approval by the editor. Civil and mechant-

yoears, and up (o the present time they have not multh
pited.™

W. 8. asks: 1. What will remove black ink
frowm writing paper without tnjary ? 2. What Is the easl.
est way to make s hole In & wateh spring, without tak-
Ing the tetaper out ?

J. R. C.nsks: What is the best kind of ma-
terial for a float for petrolenm? * [ want something that
will goat froely on the ofl and that will not become af.
feoted by 1"

C. M. D, nsks for a rule for measuring Elnv
or's works on fron bridgos ; for tostanoe, & bridge X feot
long x 100 feet Mgh x 3 feet wide on top. Are Lhe sldes,
fongth, and hight measured ax lattice work or onece
through?

R. R nsks: 1. What ia tho best time of the
yoar as reganis health to go to (ke Isthmns of Pansmas,
and what sanitary course should be pursoed?

C.J. F.uays: | have a flat roof covered ton
yoars ago with pltch and gravel. [t now beging (o Jeak
s Httle. 1 have been thloking of seraping off the loose
gravel and then appiylng a cost of Rosendale cement,
say balf cement and half sand. What do you thlak of
167 Wit crack ?

R. R, asks: If somebody buys a trmaet of
land with & watercourse throagh It, a pays tax on the
whole tract, water and all, has he » right to close up the
creck with & dam, or must he lot other people from be-
low float thelr saw logs through his land? The logs
conld not toat If the man had not dammed the creek
some.

A. IO, nsks: What is bichromatized gela-
tin? How is It prepared, and what are its properties and
uses? 2 How can [ make a quickly drying cement that
will reslst the action of bolling alcohol, or with what
varnish can [ cover ordinary cements to accomplivh the
same olject 7 3. Is there any workin which are minute-
1y described the Ipulations of th ki
ospecially blowing the tubes and gradusting the scales ?
G, H. H. asks: Why is it that, in putting the
finger on elther the In or outside of the closed eye, s
dark spot will appear on the opposite side of the ball in
daylight, and a bright, luminous spot about the size of &
gold dollar In the dark? It is an experiment which all
can iry; perhaps thousands have noticed it before; but
what Is It that appears o bright where all else Is dark,
because of a little manipulation of the closed eyeand
1d by the finger?

D. 8. says: On page 52 of your current vol-
ume {n answer to P8, fers, you direct hilm to break
stores into small pleces and then to mix sand (sharp
grit), ote. 1 have no stones on or near my place, and 1
wish to know whether river gravel which I have Inabun-
dance (from the size of a goose egg to fine sand) would
answer fnstead. Also, will It make a sufficiently strong
cellar wall, and If »o, would cement mixed with lime be
better fora cellar wall than cement without the Hme?

J.G. K. asks: 1. Where can I obtain the
exact dard of the Ameri foot or yard®
Isthere any place or office in the city of New York
where such s standard or model measure Is kept opes
for the public? 2, Could some correspondent give me
some p fcal detafl the sy of lrriga-
tion as practiced by the Mormons in Utah, and also
about irrigation generally for agricultural and garden-

cal engloeering works, such as bridges, docks, found

les, rolling mills, architecture, and new indostrial enter-
prises of all kinds possessing I(nterest can find a place
in these coll The publishors are prepared to exe-
cute Mustrations, (o the bost style of the engraving
art, for this paper only, Tho cograving will be sub.
Ject to patentee's order, after pubMeation, (No orders
oxeouted for engravings not Intended for this paper.)
They may be copled from good photographs or well ex-
ecated drawingy, aud artists wiil be sent to any part of
tho country to mako the necossary sketches. The fur-
nlshing of photographs, drawings, or models Is the least
expensive, and we recommend that cotirse as preferable.
The e Ination of elther bles us te dotermine If 1t
18 a subject we would like to publish, and to state the
cost of It engraving In advance of Its execation, so that
parties may decline the conditions without incurring
much expense, The advantage Lo manufactarers, paten-
tees aud contractors of having thelr machines, faven-
tions, or englocering works lllustrated 1o a paper of such
large clreulation as the Sotexrire Axzmicax is ob-
vious. Every Isuo now exceeds 45000 and the extent of
its circulation (s llmited by no boundary. Therels nota
country or a large eity on the face of the globe where
the paper does not elrculate. We have the best author.
ity for stating that some of the largest orders for ma-
chinery and patented articles from abroad have come to
our manufacturers through the medium of the ScrexT!-
FIC AMERICAN, the parties ordering having seen the ar-
ticle Hlustrated and described or advertised In these col-

umn:., Address
NMUNN & CO., Punlishers,
¥ Park Row, N. Y.

E. B. H. asks how to galvanize sheet iron.

E. M. D. asks how old zine can be made pure
for use In a battery.

A, F. V. wants to know the best and quick-
est mode of kiln dryiog lumber,

E. J. C. asks: What is tho preparation and
process of burnlshing gflding on china,

D. P.asks: How can I toughen horse hair
#0 (hat it will not be brittle ? g

G.G. F, asks how to remove slight scratches
off the face of a looking glasm. -

T. Y. 8. asks how to bleach China grass. It
can be made as white as snow.

R. R. asks: At what speed should a band
#Aw run o cut saw logs best ?

S. H, H. asks how to remove the rough
back off the shell of the pearl oyster. i

A. 8. asks If itis possible to draw wire
frow a gold dollar Lo reach the length of a mile? If not,
what length can it be drawn 197

W. W. C. nsks: Is there anything that will
make loather stick to fron snd form s water tight Jolot
for hydraulle mms?

C.H. R. aaks for a recipe for an elastic pol
sk or varniah that will give & patent leather finlsh, or
one that will resemble 11, 1t should bear bending and
not hreak.

A F. 8. asks for the precise method by

Ingpurposes? 2. Is there notakind of oak with edible
acorns which may be used as food, orare acorns actual-
lyusedasfood? If so, where and how? I wish to know
the botanieal or other name and some charscteristiode.
scription of such oaks and where they grow,

M. E. P. says: Can there be any such thing
a4 & steam boller that is absolntely safe? 1 do notelaln
to bean englneer myself ; but suppose s bolflershounld be
made In the usual manner except that the safety valve
should be sct on the top of another larger safely valve.
For lustance, the whole top of the steam dome might
form & valve, fitted and made steam tight and srranged
with a sufliclently long lever and beavy welghts to stand
an Internal pressure of ssy one hundred pounds to the
square inch, while the smallsafety valve was set to blow
off at elghty. Would that be practicable? Or would
several smaller obes attached to one boller be of any
uar ?

E. A, 8. says: Nearly two years ago I tore
up an old coal chute, that had been ballt for elghteen
years, and found the sleepers and cross trees as sonnd as
when firat lald, The timber was lald o our common
sand, and somoe of It was round, Just as cut o the woods,
with thobark on, and this was as sound as the rest.
There were pine, hemlock, spruce and oak. The slack
ooal had worked through .the cracks, and water had
leaked through and formed & crust adout six inches
through, Weo had to use & plck to break through the
crust, The earth was saturatsd for abount two feet down
sod looked ke [ron ore.  Could slack coal and sand be

used to lay Nicholson pavement, and be cheaper and bet-
ter than the old process 7 And would 1t last til) It wore
out, without regard to the kind of timbdber used ? 1 clalm
that this can be done, and, If »0, the discovery of the
same,

Owing to the Hliness of one of our editors, the replies
to several of our correspondents reiating to chemica)
subjects bave been delayed, but will shortly be given,

F. A. 8. will find particalars of cupro.am.
monlum on p. 177, vol, B-1". H. B, and J. C. C, will find
directlons for hardening taps and dies on p. 91, vol, 3. —
G. T. 5, canrepalr his leaky tin roof by following the &I
rections on p. 19, vol, ¥.-W, V. C.and M. C. M. will fad
the directions for polishing wood, given on p. 72, vol. %6,
suficlent for the purpose ~W, H. G. w1l find the rubject
of preserving eges practieally discussed on p. 107, vol. 35,
4, i aaka how to brown gun barrels. Anawer: Read
the articles on pp. 164 & 208, vol, 26.—W. M. will find the

process for blulng stecl described on p. 10, vol, ¥~
WP 0 and J, 20 will Aud ample directions for re.
palring rotibor boots on p. 185, vol. 85.—J. A, E, ssks how

1o Joln houvy guin belting, Answer: Read the two articles
on P, Yol W0, I and others will find the Gramme
magnotoelectrical apparatus described and Hlustrated
on p. 10, vol. M.~¥. ¥, will And practical directions for
waking an Nollan harp on p, 330, vol. 3%.—M. i, will find
s recipo for a plekie for tempering mill plcks on p. 14,
YOL BB, K, F,. T, )., and W, IL W, will 8ad the subject
of whitewsshing fully dcussod on p. 122, vol. 2 -A K
will find s recipe for transparent cement ofi p. 41, vol, 37,
M. C, M, will bo able to mount chromos, etc., by fol.
lowing the directions on p, 154, vol. 27T, E. C, will 8nd
directions for porcelalning iron ware on p. I8, vol. 3.

which gold fah are made (o spawn. * I have a pond fn

. for
.mml.q:‘—m."‘_.nmn to

which I have kept the same gold Ash for over threo

MOT. N will And the power of steam bollers fully dis
comed [n the last fow numbers of the SCIESTIFIO AMER-

E.C, M. s |lfMH the
on the regennration of bone I derfved trom
sccounts published, by the tuventors of the v
Earope, uhmnamhm’m
J. L L mean v of 1
No. 16 wire, acoording Lo the wire gage tn Y e,
PP, I, expands and con.
Arnele Site N e o8 s e

and
alcohol, Answor: Yes; road 6. letter on ]
our current yolume, P

P. P.H. asks ereury
Iren vessel ﬂ.l:o-l‘l'.“:lll‘ the I?t:rhmx. fc.o‘n

mercary (s genersily soid In cast iron fssks,

A. says: The following account of a boiler
dlsaster appears In & Sacramento (Cal.) m‘ll.‘“ ot
March 35, 1533; * Last evening the resideonts were stanled
by » loud exploston, which was immediately followed by
analarm of fire. 1t becarme cvident that some remarka.
bie freak of steam had taken pince, for an Immense bofl.
er,reat and torn by an explosion, lay across Second
$treot, while an enormous hole Ia the third story of &
brick house Immediately opposite told of the terrific
force with which 1t had been harled. Investigation diy.
closed the fact that the boller belonged to the Sscramen.
to foundery of Wm. G wer, 108 and 107 Pront
streot, which had exploded with such foroe as to send It
entirely through the end of the shop tn which 1t was sit-
ualed, scross the alley, through a large yard, :
ing the fence on §ts roxd ; then rising throngh the alr, it
passed entirely through three rooms and both front and
back walls of & brick house before 1t had resched e
lodging place in the middle of Second streel. At it
Mghtitseemed impossibic that such an occurrence should
bave taken place without Joss of Hfe, and sesrch was st
once commenced amid the ruins for the (njared, bug
none were found. It seems that the workmen had all
left the foundery some time before, danking the fires
and leaving everything apparently safe, and that all the
occupants of the injured house were down stalrs st the
time. It s supposed that the explosion was of such o
nature asto give a circalar motion to the boller {n (i
fight, which combined with the lmmaense velocity, cansed
it to cut Its way clean ugh all obstru us, The
partition walls, furniture and brick walls were as com.
pletely and cleanly cut through as conld bave been done
by the tools of a mechanie, while tae boller shop (s s com-
plete wreek of broken timbers. The most plausible the-
ory of the cause of the explosion Is that the fire got
ander way after the workioen had left, and thus gener.
ated sicam sufiiclent to cause the sceldent. It was, how.
ever, impossible to arrive at any conclusions last night,
and 1t will req land of the debric
to-day to get at any sccurate fdes of how It occurred.
A casual examisation of the boller shows that Is
some places it was vary much wors and this, some of
the pleces left In Its track belng but lttle thicker than
sheet fron” Oa golng to the spot, Immediately on
reading the above, [ foand the boller, 38 It lays on the
street, to be about 10 fect long by &2 inches (o dismeter,
30 flues about 2 Inches dlameter. The front end kblows
off and gone ; one side of the botler, from one end of the
fiues to the other, has been forced (o by some cause, as
If some great pressure had becn appiied to the outside.
The flues are all forced close together at the center,
while the ends of most of them remain In thelr proper
places, Now what I wish to know s: Mow s It posst-
ble for the front end of a bofler to blow off and the hal
ance of the boller to follow with such force in the same
dir ? Iothist the boller was set facing
the cast ; the front part is gone and the bottom we find
about 300 feet east of where it was sel, having stroek
the ground with the dback end of the boller first, sbow-
{ng that it must have made at least one dalf of & revols.
tion endwise. [ would a5 500D eXpCct 1O s20 8 cannon,
when fired, go in the same direction as the ball,as to see
a boller follow up the end that s blown of. Bat per
haps you can give a satisfactory explanation of this my»-
tery. Answer: We are quite as much at loas to sccount
for this remarkable us is our pond
ent, and hope that he will continue his Investigation ug-
til he ean give us more complete data upon which to
basc an opinfon. Ts there no mistake In the description
glven of the relative position of the boller before and
after the explosion, or some peculiarity of sotting?

E. R. D. says: 1 have a 4 horse power oscil-
lating engine ; how large s bofler shall | want and what
thickness shonld the fron be? The boller Is to beheated
by & stove: will a barrel setting over the boller, with »
pipe running down Into it, do for a feeder? Answer: We
should make a tabular bofler having about & square foot
of grate surface acd 2 foet of heating sarface. It would
prodably be 20 Inches In dlameter of shell, and should be
made of Iron about an eighth of an inch thick to earry
100 pounds steam. A properly constructed plunger feed
pump should be attached to the engine. We shonld not
4 approve of the barrel arrangement.

J. H. C. asks what per cent of the water
supplied to a hydraunlic nmpce.n be returned to the polat
from which It fell? Does s ram give a4 good resulis
under s given head of water ax 8 turblne wheel? Ane
swer: Sce article on page 257 of this lssue,

L. & D. W. C. ask: How can we ascortain
tho annmy of power transmitted by belts of diferent
widihs, and pulleys of various diameters and speed * Asn-
swor: See the editorial columns of this lsue,

W. H. C. asks: Would a pressure of steam
hold up & column of cold water u’d’ﬁ the following cir
cumstances: Suppose I have a tank of cold water 5 feet
high connected by & X pipe to my boller above he
water line (the tank also sltting above the water Vinel,
what pressure of stesm, If any, would hold ibe water
back ; or wonld the cold water condease the steam and
the difference In temperstured create acurrentandsllow
the water to run (n the boller onder any prossure, 1he
sloam taking its place? Would the same result (ake
place (the tank belng closed and able to sustaln the pres
siiro of the steam In the bollee) 1€ the tank were full A%
L hAlf full?  Or would the same result take place 1f 1he
water fn the tauk was at a temporatare 0f 0% as At 50°?
Answer: A pressure of ono and s half pounds would
equilibrate that of the column of water, 1n the cam
supposed, the witer, if cold, snd f the pipe conducting
It to the boller were large enough, might condense e
steatn. 1fthat were to oceur, the water in the LAk
would then flow Into the boller with (he same rephdity
that it would lasue from the pipe were the pipe Jed Iate
the open alr and a hole made 1n the top of the tank. ‘l‘:
steam could ouly take the place of tho waler when
pipe was made of suficient size to allow the steam o
bubble directly up Into the taok. With heated “‘.
water, condsnsation of the steam would not be likely ¢
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wan arrangement has, In that shape, been
mmmmm

: We havea now kind of a pump

rodi this (mining) district; this pump

: mmm.nm pump, plunger and
%wmm of which 1s 16 discharge one
‘“hm“nmhud the othier halt on

e ! thus making what (s clalmed to be a bal-
..-.-..munu-nu In power In workleg In

A. M. R, says: 1, What proportion of the
welght of & oar and load 1s the measure of adhesion of
a 53 inch chilled east (ron wheel and an lron mil? 2
OFf beakes with shoos of cast ron 4 x 13 Inches, what pro
portion of car and load mont be spplied to the brakes Lo
make the adheslon of whee! to brako equal to wheel on
rall? £ All things belng equal, what Is the messure of
difference of adhesion between a rolllng wheel and &
sliding wheel on an fron mll? Answer: From Afteen
to twenty per cont when dry, aboul ten per cont whed
greasy, and 2boul five per cent for very Hght loads on &
very greasy mall. 2 The friction Is about the same as the
preceding, and the same proportion of welght should be
applied, rather loss 1T 1L I desired that the wheels should
not slide without turning. 4. Rolling friction of traine
on & Jevel belng ahout one Ihird of one per cent, the
ratio of rolling 1o sliding will be & or @ o | for dry, ™
10 1 for greasy, and 15 (o | for yory Hght weights and »
very greasy rall. The slidting friction of a rolllng and &
sliding wheel are about the same,

W. H. C. aska: 1, How can zine Ih\\mi' in
hlm tabs be kept bright, or brightened when tarnlahed 7

2, Is there a durable palut or yamnish for stoves, to be

waed (o place of black lead? Auswers: 1. Use ¢lbow
grease and whiting, 2. There la nothing equal to first
quality finest muml biack load for stoves

N. N. says: I have a fire box boller 18
feot by 42 lnchn ronnluln.a soven (neh Aues, Anenar the
center and 2 nearer the bottom. At about 2 or 8
inches from the outsldo shell, & crack has oeourred in one
of tho bottam fiues, near the Jower side where (he flue
Jotns the boller head, on the under slde of the fus and
next to the adjolnlng fine. How can I fnstruct & black-
smith to repalr the break? 2. The foes, from burning
Ught wood, are inorusted with a thick covtlug oo the
fire surface of cach, spparently doposited frow the
smoke; how can I remove 1t? It materially loterferes
with making steam, belng & non conductor of heat. 2
What will precipitate cellulose from | s cupro-ammonium
solution? 4. What s cellulold? Answers: |, Take »
piece of boller plate large enough to cover the crack
co=pletely, with width enough to allow room for flange
through which to bolt. Fit very carefully, working it
hot and fnally bolt 14 1n place with X tnch head and nut
bolts, making the jolnt tight with & cement of rod and
white Jead and ofl, 2, Make a seraping teol for the pur-
posc and remove 1t with that, If it eannot be detached
5y 2 stream of water, or by a brush. 3, Precipitate by
neuiralizing with excess of hydrochloric acld. & From
the Latin ordivia, Httle cella, and dodd, like.

W.A. P, n{" in answer to 8, P. 8. who
asked what are dluuun of English luonouve

Thelr Ives have a single driving
wheel on each -M.. the diamoter of which differs on dif.
ferent rallfoads. 1 enquired concerniug them while In
London last sammer, and was told that the largest on
the London and Southeastern Rallway wereabout 9 feet
in diameter ; those on the Midland rallway from 8 to 8
feet ; and on the London and Northwestern rallway and
> hers, they varied from 6)5 to 8% feet, Those on the
L. &XN. W, rallway are chiefly from 7 to 7% feet In di
ameler. Thelr freight locomotives have driving wheels
of less diameter; but from what [saw, I should say that
may mnunuy larger than those used on freight

Thae partics who use this pamp discarded
changed the plunger to a 12 Inch ooe,

w,quu-pmw.-ummnm
charging the water through the jJack head over pump
wul-mﬂ ten feet travel of water, over the
"ol fashioned plunger pump. This pump we call B and
the former, A.  We place the two pumps In a shaft, X0
foet deep; the oot valves sre on & level with ono an-
Now the beat talent (a the county clalmu that
the water o B will travel 10 fect further than it does In
A, in other words that I ralses & column of water 30
foel In hight, while A only ralses a columan 190 feet, and
spills water 10 feot (n advance of 1. 1 clalm that the
water fa I does not travel any further than ft does In A,
Ahat thoy both pump agalnat a column of water of the
_samo hight, and that A does not dischargo water 10 feet
o advance of B, Wil you glve us your highly valoed
opinfon? Amswer: We are Inclined to agree with our
correspondent on this point. Wo think, with him, that
11, by any countrivance, water Is rised from one level and
1nto & reservolrat a level 30 feot above, no
modification of the machine will beable to make the itft
anything loss than X0 feet. We differ from the sald
*best talent™ (holding opposite views, and should pre-

J.K.'E.Wohnutum mill for saw-
matehing, cte.; our feed water Is hand

eogineer. ‘There are one or two forms of “aiphon con-
denser” In the market which are less expenaive, how-
ever, and are sald to perform well.

Jll.uyu‘lhln ohnenolthree
feet long, with 2 fourteen Inch

-ﬂa mmmmuu fuch fron and m lm

are mado of fron of the same gage. They bave been in

use for 12 yoars, and 1 Inapected them this week; the

SOLENTIFIC all that time ; but as this Is the first
hat I have had to deal with bollers with large fiues, | &

fves ln this Y.
TNl YO8 {0 §ite me fnormation [n regand to wMt| y j § ,4yg(hat W. D, O.'s questi t
)pbnmuhmmt-hmumuoa co-n:-r:-louuuyu. :uy ::ﬂ.t:ntg

Mcﬂh::l.u or the flues will stand the
t pressure before glving way. Wil you toll me how
compute the stralns ou Aues 1o plain arithmetie,as 1
) knowledge of algebra? Answer: The stell of
the doscribed, If perfectly soundand of good tron,
u-ﬁummotnm..nﬂ the steamboat law
allowed 110 Ibs. on bollers of that stze and
Inch metal. The flues, If in equally good condition
collapso at about S06000 X § X § +2 % 14 = 1635
: One quarter of this pressure, or 40 povads, is
mn-um englneent ox the Mmit of pressare to
‘b carried, and wo, ourselves, should object to carrylng
an one slxih, 2 pounds. The aos will, theretore,
t, under the conditions assumed, and should
! 1o more than 40 or 45 pounds, although
stand four times that presjure, The weak
large numbers of botlera (s the Nues, and, a8 our
indent probably knows quite as well as we do,
s ogenr from collupaing flues, To detor-
{ strength of any fluo, mude of good fron, well
pul m:r.m porfectly cylindrical: Diylde 86,000
lmes the square of the thickness In fuches by the pro.
‘duot of the damoter In Inchios ud the leogth in feet.

pzuo owes mo, I sne
tered lo him, and the sher-
property, exeopt lettors patent in the de-

name for a valuable invention™ (cannot say If
own or purchased). Cen I have sald lotters
mmm ot sherffs um Answer; A

one, and the answer (s very simple: Ny the cotimon eon-
sentof natl the 1%4h d of longitude trom Greea-
wich 1s the starting polat (or Hne) for oach separate day
in turn, and consequently this bs the lne sought for by
W.D.0O. When aship golng west crosscs this I'ne at
aoon on Friday, she crosses over 10 noon oa Saturday,
and price veras; when 3 ahip polng east crosses this lne
atnoon on Saturday, she finds, after she I3 across ihe

G. L. B. says, in answer to E. M. B.'s

tion on calculating speeds and diametors of pli lm
Multiply the diameter of the pulley (In Inches) by the
speed that It runs and divide by the diameter of the
driven pulley, Tho answer will be the speed of the
Iriven pulloy. Ho says that machines come to him
marked Lo run at a0 many revolutions per minute, Let
him multiply the dlameter of the pulley by the speed
that it {s marked to reo and divide by the speed that his
Une of shafting runs, and the answer will be the diame-
ter of the pulley required ln Inches.

J. C. H. says, in answer to T, G. who asks
for directions to make a solid emwery wheel: Take coarse
emery, 21be., Btourbridge loam, 1 Ib.; mix to a thick
paste and press Into & metallic mold, then dry and
bake or burn in a moufe to & white heat,

S. T. W. replies to 8. L. D. who asked for
2 mclhod of tmu{bm" plctares to glass: My method
of 15 to use bl of 8r and alce-
m;vunmcugu-.mmmmmnn upon
itand thea, instead of letting it dry for 21 hours, Lmmeds.
ately commence rubbing off the back w 1th waterand fore.
fnger; of course It reqaires & little more oare, and It
should be rubbed very lghtly the closer you get to the
plcture. When allowed to dry for2i hours, the paper ab-
warbea portion of the varnhab, which prevents belag
rabbed down thin, whfle the other way, with care, will
secure 3 moch fAner and quicker Job,

A. O, says, )} toJBN.,whoukcd
-blh(huz:nll 'J 4 hardening cast steel (o
waler strongly Impregoatud 'uh salt, and what would
be the differonce (f sa) ammonlso were used (o place of
salt: All whieh | the duotivity of
noat of the water produce also o higher degree of Land
nees (o the atoel, This Is the case with salt and sal am-
monisc. The percentage of ealearoous matler exerts no
cortain Infiuence ; 20 wo can explain why the snclents
vonsidered certaln rivalets and wells erpecially sultalile
for hardening stecl, For thia reason, according to
Piiny, stewl works were often erectod (n thelr vicimty,
me and st & distance from the mines, There are now used
ultric acid, potash, nitre, prusalate of potash, orystals of
tartar, ete. The English file cuttors add 1 part of oll of
vitrio) Lo 3 or ¥ parts of water. [0 some cases where
0o fresh cold water ls at hand, such additions may be
m-ufd but they may (o goneral bo dlspensed with,
ont n'pllu w T E B, who
&umumnduum Lrow the lnslde ot & slove:
Throw thiree or four aysier shells ia the stove, whils the
fire s hot, and leave them there, They work like a
-g‘ln roply to J. C,

charm.

A H .M r{
about clesnsing water: If you will plu- rou
or and Slter above your pump a fool or twe, s Ihe hot
water will flow to it, and then Insert & small pipe In the
suction close to the pump, of suflielent MEht o extend
above (ke bead of hot water, leaving the upper ond
open for the steam to cecape, | Ik you will he able
to foree your hot water without coollog It agaln, and
thas you will not loss the sdvantage of heatlng and 6).

r action for debt 1o which Judgment has been
: ‘ld' aloeping always wmn
‘and 1o magastize the m

Ancresse nervousiess? Answer: Pemonr
n nﬂluww; be o .mu.

s m-' on 1L and force pump, nn
well, -:.um‘.ﬁ;'&‘. water.
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MixurALS. —Specimens have been reecived
from the following correspondents, and ox-
amined with the results stated :

B, H.<1t s galena, the ore of lead,

J. W, T.It In a slllceoun rock, contalning eliher car
bonscrons malter or oxide of manganese: anpalysis
would be necessary to determine.

AN
Gt

J. F. 5. <The specimens contaln pelther coballt nor
nickel, but conslderable lron.

J A C~Themetal s load;: but s J. A, C.
It came from the dark colored rock sent ?

DHw

.1t is yellow ocher, which is useful as a coane paint
and for polishing. If there is an abundance of Ir, It
should not e Hdle

W. P, 1. —The specimen Is Interesting ax belng a rellc
of the superstitious arts practised by the * medicine
men™ of Africa. We cannot think of any drug, certaln.
Iy one with which the negroes are scquainted, which
would produce the symptoms mentioned. If any other
correspondents of the SCrENTIFIC AMERICAN Know ot
the ure of the ** Hoodo," or anything similar, atnoug the
negroes [n the Southern States, we wish they would
communicate.

COMMUNICATIONS RECEIVED.

The Editor of tho SCIENTIFIC AMERICAN

acknowledges, with much pleasure, the re

ceipt of original papers and contributions
upon the following subjocts:

On the Atlantic Disaster. By C. D. O.

On a Plan for an Underground Telegraph.

By W.F.

On the Solarity of the Magnetic Needls,

By H. 8.

On a Railroad Accident near Memphis,

Tenn. By A. C.

On a Hydmulic Ram. By J. P.
On Professor Haeckel’s Opinion of the Em-

bryo State of Man. By J. L.

On Trying Circles with a Square, By

G. B.D.

On Moonites. By W, L. D,
On Double Action Friction Gear, By J, B. H.
On Clarifying the Water of Kansas City,

By H. R.

Algo enquiries from the following :
J.G.~G.W.8, &Co.~C.E. B=J. J. E—J. H, W~
W JS~ARK-R.D.B-ILA~G.G.8~E M ~J. D,
—~F.8.J~E.F.O0.—-F. BL—-W.G.—J. I. W.J.5 M,

=W HC—T.C.J~A. HL—=J. BB A, C=A O~

H.J.N~R W.8=C. D.F.~0. M. E~A.M.—J. 8

Correspondents who write to ask the address of certaln
manufacturers, or where specified articlos are to be had,
also those having goods for sale, or who want (o fad
partners, should send with thelr an

It bs oaleareous mar)

8. ~They are pyrites and mica,

wure that

~1t Is not gold, but lroa pyrites

Calttyatar, hand, G, W, Roe, ..
Desk, school, 1. G, Venable,
Door boit, 4. Joues
Door eheck, B, Poulson. ..,

Barth closet, 1. 8. & H. 1L Russell,,
Eagine, dommy, M, H. Holloek. ..

Doughnut mold, G,

aerrann

Ragine, bot alr, A, K. Rider ().
Engine or pump, rolary, L. Chapanan,
Eogine, steam, A, K. Baker ... wean
Eagine, steam, J, W. Wilhraham,
Fnaine, rotary, W, C. Stlles....
Engine, rotary, IL Taylor.,
Eagine, vapor, 1. F. Hasking.
Engine, valve, I, W, Mellen ...
Eagine, eecentric rod, J. V. MeCulcheon
Fabrics, ete., opealng, W, Hireh. .
Vau, antomatie, W, Fay..
Yeather repovator, J. B. Riley.
Feed cutter, Bartlo & Garlock. ..
Feed apron, ete,, I, 1L Manatield ...
Pertilizers, Chriaty & Bobrownlekl. .. ...
Fifth wheel for carriages, ete,, D. Wheox. .
Fireproof shotter, W. M. Vars. ...
Finting machine, T. Stockmarr.,
Yountaln and sprinkyer, E. Drusie,
Funnel, measaring, T. E. Cropper.
Fumace, hot alr, T. Yates.........
Farnace, ete., cupols, O. Bolton, Jr..
Game table top, G.G. Thomson...
Gas, ete., washing, Brown & Thomas..

Gasgovernor, B. Koth. ..ccoevvrrannenns
Graln welghing, F. 5. McWhorter (r]..
Grappler, 8, B, Dexter. . ccoaverannn

Hasmmer, power, S, Pennock...
flarness, hame for, C. Robinson.
Harrow, J.Smith.......
Harvester, JL M. Yale.........
Hinge, spring butt, H. A, Clark.
Roeand roller, E. Blanchand. ...occoaeeeee
Holst, differential gear, J. & J. H. Webster.
Holtst, L. Smith. ...........

Haolst, safety, W, D. Andrews.

Hoop skirt, De }‘oml & Gllbert ().
Horseshoe, 1. De Mott

flose pipe and sprinkler, W. W. Esnsom.
Hydranlie motor, B. A. Bloch.... ...
Hydrocarhon, baralng, C. J. Eames..

Kiln, malt, etc., J. Gecmen
Lamp burper, J. X. Wyatt.....
Lantern, Locflatholz & Prier.........
Lateh, reversible knob, W. H. Andrew!
Lately, roversible knob, B. L. Webb....
Latel, reversible knod, A. F. Whiting.
Lateh, reveraible knob, A. F. Whiting...
Leather, ete,, skiving, P. D. Cummings.

amount sufficlent to cover the cost of pubdlication under
mleuor“n-tn-ad Personal,”™ which ls specially
devotedto such

Metal cnlup.m G. 1L Spencer.
Metal Mned vessels, J. Matthews.........

Metal s, B.J. Howdon......

[OFFICIAL.]
Index of Inventions

FOR WHICH

Letters Patent of the United States
WERE GRANTED FOR THE WEEK ENDING

March 25, 1873,

AND EACH BEARING THAT DATE.

[Those d (r) are rel 4 patents,)
Acid, boracle, P GUuitakoW. .\ ooierininiseniannnsns e
Adding + AL M. Steph o WMN
Alr, expelling, G.A. Frear.......... RRLCRL
Alarm, ete., low water, J. Ross s
Alkall. locasing, G. W. H wam
Amalgamator, F. Morris,....... ... 08

Asthms compound, ete, J. Pinchand .

tering.

.

Metal v 1s, beading, C. W. Pries
M, g, L. H. Decker.

MUl plck, T. R. Way......... ShoE S
Macllage, Kloczewskl & Mindeleff.
Musteal instrument, W. Lelgh. . ..
Muasical instroment, A. Schoembaut...

Organ atop action, J. A. Smith.
Package register, G. W.Moore.
Pall,dinner, F.Molan. .. .coooeaien
Paper, tal, A. Delk
Peacll, lead, T, H. Mdller..
Petroleum ofl, J. K. Truax
Photographio bath, H. J, Sunter.
Pltcher top, G- P. Lang, Jr.....
Plaoter, hand, D. B. Seely.
Mlow, T.J. & G. M. Clark.
Plow clevia, A. Kanfinan..
Post driver, 1. V. Adalr ..
Presslug machine, A. C. Sawyer..
Priating pross feeder, B. J. Staart..
Propeller, chaln, J. W. Whinyates..
Pulley, M. K. Whipple..........
Pamp, rotary, L.Chapman. ..
Pamp, rotary. L. Chapaman. ..
Pomp, rotary, L. Chapman, ..
Pawp, rotary, L. Chapman ..
Pamp and engine, alr, T. Beash
Pamp clack valve, A, Breed. ...
Purifier, middiings, Hunter & Whitmore
Ballroad frog, J. 1L Lackey....... -
Rallroad rall Jolnt, G. W. Skaats_..
Ballroad switch, G. W. Billiogs..
Rake, borse hay. J. F. Kelier...
Rake, revolving, A, D, Sharp
Refrigerator, K. Taylor. ...
Teglater, conating, O. I Van \'lnk.
Ragister, measuring, M. Sprivgwater
Registor, ete, storv e, C. Wiltca...
Road steamer whoel, J, &, Fisher...,
Sad fron, J. Newli,
Sad tron, W, L, llubbcll ......
Sall and martne drag, T. M, l’lc«-ood
Halo, burglar peoof, W, Coriles, ...
Saw 0llog wachine, . Diyihe, .
Saw setting deviee, J. I Sehmid, :
saw, attaeking handle to, 1, felham,
Sclissore, sharponing, T, Halvorsen...
Sevding maohige, D.Catee, ...,
feparators, sl for, I & M. Miller,
sowing mechine wioder, A B Bary. . oo
Hewlng wackine botton bolc.llotvvll&uhu.u y s
Sewing maching eaater, J. 0, Lincola, . .oooiiiinn W
Bewing wachine quilt r, Mappe & Xewman, ..

sewlng maching treadie, Clough & Lincoln,. ... 135,10
Sewing wackise (ucker, D & E D Batnaw. ... 157060
sewing machine tncker, J. 5, OaKMY. . .ooooooen LR
Sewing mnehine cocaser, J. 8 Slewar.. « s
Shearing animals, C. AL J. Leagelie. . win
Shells, ete, pervumion, K. Dmke. » B
Shirte, ete, peloiing, W, 0. Davies, ALY
Sifter, aahy, 8, Smith EE AT
Spark arreator, J. Gibbe. ... ..ol B b AT
Apladie bolster, G. Wichardson .. .. .

Spindie for machine, W. G. Pervy . [ Y
Spool blanks, making, J. T, Ih-ltu... sansrenees D008
Soda waler spparsius, W, Geo...

Bale tie, cotion, G. Brodio (r)...... =
Bed, spring, D. E. Taylor.. R
Bedatead, F.G. Ford......... uwim
Bind ¥, D. Du man
Blscult, culting, J. & S, ‘l\ne: i
Roats, propeliing, J. 8. Anderson «
Botler, callnary, I B, Lewis.. . IR
Nolt cntter, W, W. .. w0
Books, etc., eking, Pum. R LA
Boat sole presser, Seaver, Southwerih & \.l\uny 1.0
Bran daster. 3. T. MeNally. cooooviviinrcarmminnnes s
Bresst pla tongne, L H. Sondhelm. ... SRS AL
Ririck machine, B. T, Barfon .. ....ovvvivaes oo MR
Broller, J. 8. York. . covveiniiiniiinns . e TN
Bromine, producisg, Leyer & mnu- ....... . NTER
Buatter ralls, ete, forming, C. IL. Fancher .« 15T
Can oposer, J. J. Reed NS AL
Car brake, J, L. Knowlton AN
Car brake, I 11, Voorhles, .. 1%
Car coupling, O, 1L, Gearhart. . wes 105 087
Carcoupling, N, E. Marchand, . M
Carconpling, A. Pritl. .. iuciiiaiisnatinnnsronseninss 13,0
Car roplacer, 1L Voth, o oovinie e W
Car wheel, Waketeld & Horryman. e VT 000
Carpet fastoner, A, J, Willlams, ... « s
Carrtage spring, O S8 Grilng. . ..ovvvviinnninin wian
Carrlage capper, Gi. 5. Greene, Jr,. cou 1NTOGL
Casks, plichiog, ¥, Breuner, ..., « R
Canter, furuliure, C. R, Sheldon, s 1IR30
Caster, furaitare, C. B Sheldon o LD
Caster, turzitare, C. B Sheldon e M
Castor, table, T. Shaw, ..., e 12N
Chalr, recilniog, G. D Gom, .
Chalr, tiiting, F. A, Parker, ..., SR e B2TIN
M.ubk.udlucm..}.(‘tw-, sersessrestnse VIS
Chest protectorn, . F. Wildzr, . LD
Cock, stop, 4.2 Mem,. ... avenneve SRR
Cock, wrighted gage, Tn\k"l lle)llll‘n,, . N
IR S W BRI vt oe s b st oo Dbk ea as 100
Collar pad, I, B. Beaver, . « AN
Cotton, ete., compressing, P Wnldol W
Coupling, frietion, 3. Hendy (1. ....oovviiinrrnrons A
Crib or hasunocs, D. O, 0'~jruy e IV
Cultiyntor, M. Lowellin. ......... . Inan
Culttvator O. M. Pood.......0, 0000 won 100

Bolilering appaming, O, B. Koons,. . InNam
Bohleriug 100, J. B0 s woiinnianeionensanrares WISIL




Srientific

American,

wlo., shearing, ohed
Lo o s e
woll hasping. 2. GOLMRI. .. -... L i

o A

.
=
w imam

Torpedo,

Toy, W. llm“-. (snansirnrasarmass
A gnansberss
MWMMJ.N Emith.

Traps, casting, M. Gafeey.

Treadle, J. H, Osdorm. ... =
MM‘-!L&I‘M[.__,,M w
Tubes, dracing meial, Gornan & p.,..,,
Umbeeils handle, A. Oberndorf, Jr.....o.ovo0
Umbeella ranner nicks, cotling, O 2
Urtoal, bed, Knlght & Coburn
Valve, ote, BT, P Allen
Vehiele whoel, I, Jotes. ...
Wagen loader, J. Johnson.
Washing wachine, J, Ballard

Washing machive, 1), Case LA
Washing machine, ¥, Hulet.. 197,200
Washing machine, J. 11 Krase.. PRI L)
Washing machine, A. O'Dell...., T
Washing machine, (. Seymour. ... ::.:::

Washing machine, 1%, A, Willams, .
Water closot, J, O, Jennlngs. ...

Water wheel, J, Nolan..
Water wheel, I, Ruof
Water wheel, J. K Stevenson, (f)...
Water cut off, raln, J. W, Wetmore.
Whiffietroe attachment, A, Soursin.
Windmill, G. A, Swartz...

Window shade clip, F. Mal :
Wrench, eto,, 8. B, Dexter...........

Wrench heads, forming, L. Chn;umn. LA
Wrench heads, forming, L, Chapman....... vaenaes 157,000

APPLICATIONS FOR EXTENSIONS.

Applications have been duly iled,and arenow pending,
for the extension of the following Letters Patent, Ioear-

(hemselves Of the serviees of Mexx & Co. during (he
TWESTYHIX years they have acted se sollcitors and
Publishers of the BOENTIFio AMERICAN. They stand at
the head In this class of business ; and thelr largo corps
of asslatante, mosily selected from the ranks of the
Patent Ofce: men eapable of readering the best sorvies
10 the tnventer, from the experience practically obtained
while examiners I the Patont Offloo : enables Muxx &
Oo. to do everyihing apperiaining to patents nxreren
ahd cuEaren (than any olher rellable ageney.

HOW TO 2
OBTAIN iy e

¥ better, descrfbing some invention whieh comes (0 thie
office. A positive anawer can only be had by presenting
A complote appiicatton for & patent to the Cotamisioner
of Pstents, Anappileation consists of & Model, Draw-
s, Petition, Oath, and full fipecification, Varfous
OMeIal rules and formalitios must also be otwerved. The
efforts of the taventor 1o do all this business himself are
gonorally withont success. After great perplexity and
delay, he ls usually glad to seek the ald of porsons sxpe-
rienved In patent business, and have all the work done
overagale. The best plan Is to solicit proper advice at
ihe beginaing. If the parties consulted are honomble
men, the Inventor may safely confide his ldess to them
they will advise whether the tmprovement is probably
patentabide, and will give him all the direetions needfal
to protect his rights.

How Can I Best Secure My Invention?

This is an Inquiry which one Inventor naturally asks
another, who has had some experionce in obtalning pat.
ents. His answer generally (s as follows, and correct ;

Construct a noat model, not overa foot in any dimen
ron—smaller If possible—and send by express, prepald,
addressed 1o Muwx & Co,, 57 Park Row, togcther with a
description of its operation and merits. On reeeipt
thereol, they will examine the (nvention carefully, and
sdvise you as 10 its patentabllity, free of charge. Or, if
you bavo not time, or the means ot hand, to construct a
model, make as good a pen and Ink aketch of the im-
provement as posalble and send by mall. An answer as
to the prospect of » patent will be recelyed, usually, by
return of mafl, It s sometimes best Lo have a search
mado at the Patent OMee; such a measure often aaves
the cost of an application for a pateat,

To Make an Application for a Patent,

The applicant for a patent shiould furnish a model of
hik Invention If susceptible of one, althongh sometimes
{t may be dispensed with; or, If the (nvention be a chem-

This s the
— closing In.

e e

fngs upon the resp lons are Inted for
the days herelnafter uuuoned-

29 —HanvesTixe Macnixe—Me C.YoungJr. June 11.
M0~ ProreorrXe Inox Surraces.—T, Selleck. June 18
L0 ~Triy Arany ~E, I White, Juns 18,

200, ~Hanresree~L, and J. Miller. June 18,

2T —Kp0 ~J, Wilson, C,Green, W.Wilson, Jr. June 3,

EXTENSIONS GRANTED.
20,70 —Onacken Maoniye.~I. Fox.
2048, <Paren FoLvixo MaomNe.~C, Chambers, Jr,
20,508, ~Pynorscnxio Ntour S1axaL~M. J. Coston,
25408 ~Wrixo o Maourxe.~8, A, Balley,
L5 ~BEvaTral FasTexixo~L. W. Buxton.
2049 ~Rore Lavinoe Macursze.~W.Pittman, W.C.Roone,
20590, ~Runx o Macmne.~Le Roy 8 White,

DESIGNS PATENTED.
£330 —Canrer~A. Cowell, Kidderminater, Eng.
6215 10 67 ~Canrers —O. Helnigke, New York eity.
6518 Lo 630, ~Canrers,~H. Horan, Newark, N. J.
€20 ~Canrer.~R. Noskin, New York clty.
652 ~Canrer,~t. Mumphries, Kidderminster, Eng.
850 ~Pexcir~E, 8 Jounson, Jersey Clty, N, J.
653 & 620 ~Canrery.~L, G. Malkin, Xow York city.
6526 & 0% ~Froon Croras, ¥10.~C.T.and V. E, Meyer,

Lyon's Farma, N.J. -
SAM ~INEATAND,~ W, F, Muller, Now York elty.
6529 1o 040 Canrere.~E, J, Noy, New York city,
658 ~Canrer.~Il. Nordmann, New York eity.
653L—Canrer.~J. H. Smith, Enfleld, Conn.
£535.—~Boor Jack.~E. J. Steele, New Haven, Conn.
65%.—Piorves Fraxe —L. Stetakilper and L. Welker,
WPa.

&35 ~Door Larones, s10.~A. Wander, New Haven, Ct,

TRADE MARKS REGISTERED.
LM ~—~Prreorxux Peoover.—J. Chandler, Ploneer, Pa.
LITi—~Wunsxr.—U. H. Engelke, St. Lonls, Mo,
LIS —MepicarL PreranaTior. —RE. Hoyt, New York eity.
LIN—Cioans. —~Kerbs & Spless, New York city,
118, ~Croans.~Kerbs & Spless, New York clty.
LASL—~Waisey . —J ., J. MeClelland, Auastin, Texas,
118 —Cook Srove—Busscy, McLeod & Co., Truy, N. Y.
1380 —8voax Lexox Coxroryp.—Preston o al, Boaton.
1181 —Gowo ForL—S, §. White, Phfiadelphia, Pa,
119 & 118 —Soars.—J. B, Williams & Co., Glasteabury,

SCHEDULE OF PATENT FEEs:

OUnench Covest......coovvvrnmrrcancssnsenns
On esch Trade-Mark

O s spplication for Design (lxy-n).
On an spplication for Design (7 years)..
-unnnano‘lor Design (umm

TALUE OF PATENTS

And How t.oo_btaln Them.
Practical Hints to Inventors

ROBABLY 0o lavestment of & small sum
of m“-mm-n han the
eapense Incorred in obtaint oven
when the vention 1s uu—u one. Large
luventivos sro found 1o pay correspondingly
well, The names of Blanchard, Morse, Bige-
Jow, Con, Eriesson, Howe, McCormick, Hoe
and othern, who have amassed tmmense for-
MM thelr inyentions, are well known,
M there are tousands of others who have
Jario surms from thefr patents,
IPPY Tuotnann favestors haye sysiled

Uthllu'

feal prod e must furnish sumples of the ingrodi-
enta of which his composition conslsts, These should
besecarely packed, the tnventor's name marked on them,
and sent by cxpross, prepald, Stall models, from a dis-
tance, can often bo sent choaper by mafl, The =afest
way to remit money Is by a draft, or postal order, on
Neow York, psyable to the orderof Muxx & Co. Persons
who lve In romote parta of the country oan usually pur-
chase drafts from thelr merchiants on thelr Now York
correspondents,

Value of Extonded FPatents,

Did patentees reallzo the fact that thelr Inventions are
1kely to be more productive of profit during the seven
years ofextension than the fArst full term for which thelr
patents were granted, we think more wouldavall them.
selves of the extension privilege, Patents granted prior
10 1851 may be extended for sevon years, for the benefit
of the Inventor, or of his belrs In case of the decoase of
fomer, by due applicationto the Paten tOffiee ninety
days before the termination of the patent. The extended
time Incres to the beneit of the {aventor, the assignees
under the first term having no rights under the extension
except by special agreement. The Government fee for
an extension Is $100, and It I8 necessary that good profes-
sfonal service be oblalne . to conduct the business before

Canndian Patents.

Om the first of Beptomber, (N2, the new patent law of
Canada wont Into foree, and patents are now granted to
cftizens of tho United S(ates on the samo favorable terms
a4 to eltlrens of the Dominton,

In order Lo apply for a patent In Cnuuh. the applioant
et furnish & model, and duplicate draw-
ings, substantially the ssme ss in applying for an Amert -
onn patent.

The patent may be takes out elther for five years (gov.
ernment fee §30), or for ten years (government fee §40)
or fur Afleen yoars (government fee $00). The five and
ten year patents may bo extanded to the term of Afteen
seare. The formalities fur ton are sl ple and pot
expensive,

American Inventlons, even If already patentedin this
country, can be patented fn Canada provided the Amerd-
oAl patent (s not more than ane yesr oM.

All persons who desire o take out patents In Canada
are requested (o commmunieato with Muyy & Co,, 57 Park
Row, New York, who will give prompt attention to the
bustoess and farnish Ml lustroction.

Forelgn Patents,

The population of Great Britatn 1o 21 0000 of France,
WIA0000; Delglam, 50000 Austria, 30,0000; Frosis,
Q0 00and Rossls, 000000, Patents may be sectiron by
American citizens tn all of these countries. Now Ia the
thme, when business (s dullat home, to take sdvantage of
(hose Immense forelgn Sielde, Mechanical improvements
of all kinds are always iz demand in BEurope, There will
neverbe a better time than the present to take patents
abroad. Wo have reliable busl, ! with the
principal capltals of Burope. A large share of all the

a
d
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Circuit  Court of Massachusetts—ALoxen 8.
GEAR of al. of Boston, Mas., ve. JOXATIAN
P.

and a Decree for n Perpotual Injunction,
establishing the validity and ownership of
the Patent, has boen necordingly entered,
All persons who have bullt, used, snd sold
Variety Moulding or Upright Shaping Ma-
chine, are hereby notified that smicable set.

tlement ean be made by proraptly addressing

pE———

[APrIL 20, 1

Bosrox, Mass., March 15, 1879,
The Sult in Fquity in the United States

GrosveExonr of al,, of Lowell, Mass —after
long and thorough investigation, has been
ecided in FAVOR OF THE PLAINTIFFS,

A. 8. GEAR,
Manufacturer and Sole Owner,
M Budbury St., Boston, Mass,

nu our Hubber Stamps any
wA A uumw
Street, Baltimore, Md,

patentia securod tn foreign countries by Americans are
obtalned through our Agency. Address Muxy & Co,, 87
Park Row, New York. Clrculars with full Information
on forelgn patents, furniabed free.
Rejocted Cases,

Rejected canes, or defective papers, remodeled for
parties who have made applications for themselves, or
through other agents. Termsmoderate. Address Moxx
& Co,, stating particalsrs.

Coples of Patonts,
Persons desiring any patent Issued from 153 to Novem
her 26, 1957, can be supplled with official coples at a reas-
onable cost, the price depending upon the extent of draw-
ingannd length of specification.
Any patent fasuod slince November 27, 1867, at which

dateof patent. Address Musx & Co., Patent Solicitors
7 Park Row, Noew York.

interferences, procuring extensions, drawing ssalgn-

ments, examinations {nto the validity of patents, ete.,

spoclal care and attention (s given. Forinformationand
for pamphlets of (nstruction and advice

Address
MUNN & €0,
PUBLISHERS SCIENTIFIC AMREICAN,

37 Park Row, New York.

OFFICE IS WASHINGTOX—Corner F and 7th

streets, opposite Patent Office.

the Patent Oftice. Full {information as to extensl
may be had by addressing Muxx & Co.,57 Park Row New
York.

Cavents,

Persons desiring to file a caveat can have the papers
prepared n the shortest time, by seading a sketch and
description of the favention. The Govermment fee for
acaveat is $10. A pamphlet of advice reganding applics-
tions for patents and cavests Is furnlshed gratis, on ap-
plication by mall. Address Muxy & Co., %7 Park Row
New York.

Preliminary Examination.

In order to have such search, make out & written de
scription of the invention, In your own words, and a
penell, or pen and Ink, sketeh. Send these, with the fee
of 83, by mall, sddressed to Muxx & Co., 37 Park Row,
and In due time you will recelve an acknowledgment
thereof, followed by s written report In regand to the
patentability of your improvement, This special search
s made with great care, among the models and patents
at Washington, to ascertaln whether the Improvement
presesited (s patentable.

Relssues,

A relssue Is granted to the original patentee, his helrs,
or the amignees of the entire lnterest, when, by reason
of an losufficient or Jefective specification, the original
patent s invalld, provided the error has arisen from in-
advertence, accldent, or mistake, without any fraudu.
lent or deceptive intention,

A patentee may, at his optlon, have o his retesue o
scparate patent for each distinet part of the Inventlon
comprobended In his original application by paying the
required fee tn esch case, and complying with the other
requiremonts of the law, s In origlual applications.
Address Moxx & Co., 57 I'ark Row, Xew York, for full
particulars,

Deslgn Patents,

Forelgn dosigners and manafactarers, who send g00ds
Lo this country, may seeure patents here upon thelr new
patierns, and thus prevent others from Mabricating or
selling the same goods In this market,

A patent for s design may be granted (o any person,
whother citizen or allen, for any new and original design
for a manufscture, bust statoe, alto rellevo, or bas retlot
any new and origtnal deslgn for the printing of woolen,
slik, cotion, or other fabrics, any new and origioal Im
prosslon, orusment, patiern, priot, or pleture, to be
printed, palnted, cast, or otherwise placed on or worked
into any srticle of manufacture.

Deslgn patents are equally as fmportant 1o citizens as
to foreignere. For fall partioulars send for pamphlet to
Moxs & Co, 5 P'ark How, Now Yark.

Trademunrks,

Any person or firm dombctled 1n the United States, or
Ay firm or corporation residing \u sny foreign country
whore sthflar priviieges are oxtended toeltizens of the
United States, may roglater thele denlgns and obtain pro.
toetion, This is yory lmportant to manufactuorers (n this

country, and equally so Lo oreuruers. Yor full particn.

gdnmismm_s_.‘

RATES OF ADVERTISING.

Back Page = = = = « « « 81,000 line,
Inside Page = = = = = « 75 centsn line.

Engravings may Acad adeertisements of 1Ae same rale per
Hne, by measwrement, 3z the letter-press,

THE FOURTH
CINCINNATI

[ndnstrial Exposiion

—WILL OFEN—
WEDNESDAY, SEPTEMBER 3,

AXD CONTINUE UNTIL
SATURDAY, OCTOBER 4, 1873,

Largest and most complete Exhibition ever
held in the United States,
5" Send for Rules and Promiom List,

WHALEN TUI!BI\R No risks to purrhun
P-mphlu sent free. Snu nALEN, Ballston Spa, N, X,

“Worcester Free Inst.itute of
Industrial Science.”

Entrance Examipations Jnl) t\nml n?-l.mlxr\! For
catnlogues, address 1OMPRON,
Worvestor, Mas

SILICATE OF SODA,

Liguld Stlex—8oluble or Water Gla manufactured m
L.& J.W Phl CHTWANGER, Now York

)
THE BOSS
Is better, In overy respeet, than any
otber Dl Chuck.  WOI hold to 8
List price, 87
Oue sample will be sent by mall
prepaid, on recelpt of B3; and
you don't like It e m--u‘n will
v 1 the maker,
refuoded. Al -n;u’ CURRMAN.
Martfonrd, e
CF Orders from (he trade solle

runn WORKING MACHINERY GEN.
wwolalties, Woodworth Planersand 10eh
m’vrun‘d Tonon Mlvhm---

ll

lrdum " l'l‘!‘ﬂl i

A address Muxx & Co,, 1 Park low, New York

time tho Patont OMeo commenced printing the drawing, | 2= oh - = ":.
and speeifications, may be had by remitting to thls of- SSEEN s P e =
fice §1. .
A copy of the claims of any patent lssued since 185 ?‘%:fp .L?‘N B‘::“No MATTRESS—The
will be furnished for 81, healthy and comfortable 'I Il::‘su s, ”1'; o
When ordering coples, please to remit for the same as cnnat’ d.ug:c. most popular, and
above, and state name of patentee, titlo of Invention and ‘p.ieﬂl?‘on ‘lt dealers. No :

Muxx & Co. will be happy to seo Inventorsin person, | sides alike. _?{:::‘J::’m 2,’,"." 'm'u" lm".
at thelr office, or to advise them by letter. Inall cases, | be 2sea on floor without bedstesd. No under bed re-
3 7 \ quired. Needs only half thickoess of hafr matiress. The
they may expect an Aonest For such Iar donble bed, 411 &in. by & contains 197
tions, opinfons, and advice, no charge s made. Write ;g-;pe):rd llcﬂ nph'olulery " npm-a:lh iﬁm oﬂr B

3 ore springs for your mone: 1
platn ; do not use pencil orpale fnk; be brief. bl anntf:'d P kg Mz!' ot el te on:"“

All business committed to our eare, and all consulta. %‘{d {‘?; P!c‘ot:'ﬂ‘:ln: 3 u'll;'l"l‘rt \:: 'mlble h&
tHonk, are Kept seoret and strictly confidential. thewerils Libaral discount 1o the trade. Axzails want

In all mattoers portaining to patents, such as condactice gic.'l"rti‘, BEACH & CO., Makers, 111 and I35 Dusne Street,

"lyho i
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for circular. G A, PRESCOTT, Sandy lllll. x. ) &5

Beautiful inventions for mark
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Right of masufacture ‘ot Pure llog‘omk Self Halsing
Flour, and uny » Superfor rmlly

Agveats Wanted, Samplos lars, e, Gray's
Wheat and Yoaat Fo vdn.

X

#2090,

Iluma‘u A‘r(’;l\

10 or ot lltlll. 3

3 ship dired! to sk
-

oular, Iu which we

ke, (woma of whi

a4 \uh-‘

‘hla

" U, 8, Plano Oo.. 005 Broadway, N. Y.

ill Machines,

STANDARD, UNIVERSAL, INDEX AND PLAIN,
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Macuise CoOMPANY, 115 Water St., Boston,
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FOR PRACTICAL MEN.

LIST NO. &

B —The Essential Elemoents of Practical

ochanios: For Kngincoring Students, based on the

Prineiple of Work. By Oliver Byrne, [ustrated by
pumerous Wood Engravings. 12mo L 2]

Brrne.—The Practical Metal-Worker's Assist-
ant: Comprising Metallurgic Chemistry ; the Arts of
\\'orlll\f ull Motals and Alloys; Forglog of Iron and
Steel; Handening and Temperiug; Melting and Mix-
ing ; Casting aod Founding; Works in Sheet Metal;
the pendent on the Ductility of the Me-

tals ; Soldering ; and the most Improved U wses and

Tools employed by Metal-Workers. With the Applica-

ton of the Aﬁot Bloctro-Metallurgy to Manufactoring

Processes ; collected from Original Sources, and from

the Works of Holtzapfiel, Dergeron, Ltupohi l'lumlr'

Sapler. Scoffern, Clay, Falrbatrn, and others. By O!

er Byrne, A new, revised, and (mproved edition w

Itlthhldd«l An A peuux. co-uxulnx The Manufac-

Russtan Shee John Percy, M.D.,

(] S
P‘.?S. The llunucmm ol anftlble Iron (.uumcn.
and I mnmenu In DBessemer Steel. By A, Al

uet, d BEngtloeer. With over '«’lx Ilundrfd
%ngu lng-. mn-lnung overy tmanch of the :.n::-’

B\'me—'l'hc l’ndla\l Model (.alculnlur: For

be Enciocer, Mecbanle, Manufactarer of Eagine

wax. Naval Architeet, Miner, and Millwrignt. !B;
Oitver Byrne. 1 volume, Svo., neariy 60 pages

Camus.—A Treatize on the Teeth of W hce]s :

Demonstrating the best forms which can be givew to
them for the sos of Machin: .auchu)lm-ort
} Clo o’f“t’offlnlll ted troeg

and the French of M.
Camus by John J. Hawkins. llhulrlled by @0 plalc&)
Chapman.—A Tmlm on Ropcmnklng As
uud in nu and public
mdpﬂ M &tmn.s

"""aa;':"o?
hllnmhddrn.cle. By &om.m
Campin —A Practical Treatise on Bleclumtal

Min!
g, 0. 1.
F“}r:‘m”“‘ ool W otkeop Machinery, Mechantcal
3 o . Mec
o X Manufscture of

Manipulation, of Steam nes, ete. ete.
With an Aamndl: on the Analysis of a and fron
Ores. By Franols Campta, C.E. To 'hlcn are added,

Observations on the Construction of Steam Bollers,
und Remarks upon Furnsces used for Smoke Preven-
tion: with a Chapter on Explouon- By R, Armatro g,
C. E., and John Dourne. Rules for c-lcu!ntlm: the
Change Wheels for Serews on a Turning Lathe,and for

a Wheel-cotting Machine. By J. La Nicea. Slnnge-
ment of Slecl uclnﬁln‘ ng. llnnlcnlnx. Tempor-
ing, Hog, Sarinking and 00. And the
()-c-um Iron. ?ly Bvo Mustrated
with 2 plnu ull 190 wood $%.0

or Cclm—lnmducuon—nn Mc(nl-

3 on l’org!ug Iron ;: on Moulding and Cas nf
uﬂng Tools; on Worl‘hop Machlnery; on )(n nipols-

tion: on the Physleal Basls of the Steam Engine; on

lhe Pﬂuclple- of )l«:iunlc:\ Construction ; on the Gen-

1 Arrangement of the Steam Engine ; on the General

Pﬂndplul of !:wmu Tollers; Prellminary Consiidera-

ons on tho A puﬂblmr of various kinds of Steam
gines to n purposes ; on the detalls of Steam
Pagines; on m lln Valves; on Steam Bollers; on

’mpcllm an varfous -pplluuom of Steam Power and
App-u connected therewlth; on hunplu Engines;
on Rotative Enugines; on Marine E ; on Locomo-
tive Bngu-m on Road Lommourn un Steam Fire
o8 o 'i;lollon geocrally. and a m:nkl form 1
mnorunonumon-m i Bmoke entlon
nd its fallacles ; Remwarks on Smokmbumln’:.'br John
urne ; Ploclunn an (nvestigation Into some of the
uses producing them, and into lhe nnurlonllnnl of

Ilors geaerally ¢ Rules for (‘a culnting
Teels far Sorew s on o Tarning Lattio, and for o Wheel-
cutting Mach) m- 1 Explanntion of the Mothods of Calen.
nxgcrov tln lhn Managometit of Steol,

PUND slysls of Iron aud Lron Ore.

quuv.—lln x.

Campin.—~The Practice of Hand-Turnin
Wood. lrory. Shell, ete.: With ln-weﬂont for urn-
B cties of Turaing Wood. 1vory, eto Also s Ay

0, AD
Oruamental Torning: By %'ll;c -(-maln?:

-m leﬂon Ninstrations. nmo.. cloth,
The above, or of my Bookl,wnl by mall, free
of postage, i mo pu I muon prige
¥ new -n un il I,Anumun ‘OF PPHAGTICAL AXD

T T Itk K aadthen. 1 aentvee’io sy one
HENRY CAREY BAIRD,

INDUSTRIAL I"UBLISITELR,
400 WALKUT STREET, I'nilsdelphia.

RASS COCK MANUFACTURERS —Send
lm‘ duﬁnpuon and photograph of the lmproved

ng Machine made ¥ BAGG
Tlear 623 Commerco St Pnlladclphl-. Pa
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COMPANY, 32, 54 and 536 Broadway, New ¥

~ Valuable Tnventions and Low-Priced Steam Machinery

Constantly on band_and for sale by The NEW \mm EXPOSITION AND MANUPACTURI

CTS for two numbers of the new
ONLY 10 b iliustrated paper, My Owx
Fixzsing, A §3 Chromo and the paper only .l B {ur
JONES & MADLEY, Publishers, 178 froadway,

~ Machinery,

Wood and Iron Working of every kind, Leather and
Rubber Belting, Emery Wheels, Babbitt Metal, &c.
UM' PLACE & CO., 121 Chambers & 100 Reade 5ts, N.Y,

s’ Tools.

The Iargest and moat complete assortment In this coun

try, m.nn’u‘lurﬂl 1)
XEW YORK STEAM ENGINE COMPANY,

mc hlmb"s & 16 Besde Streeta, \.-- b ¢ c.rk

%/Cold Relled Shafting.

Best and most perfect Shafting ever made, constantly
on hand in Iarge quantities, furnished (n any lengths up
oMM, Ao, Fat. Lonp!lm. and wlfunlnx A-I)u-llhlr
Hangers, GEORGE PLACE cO
2! Chambers & 103 Reads Streets, \rw York.

Sturtevant Blowers.

Of every size and dr-criglloo ron-unu; on hand.
E PFLACE ()
___ 121Chambers & 103 Reade Stre rects, e York.

T WILDER'S.

Pat. Punchmgc Presses

For Rallway Shops, Agricultural hine Shops, Bofler
Makers, Tinners, Brass Masufactarers, S{lversmiths, &c.
Warranted lbt‘ best prodoced. Send for Catalogue, &c.
NEW \UHK STEAM ENGINE CO.,

1 Chambers & ¥ Reade o(n-cu. ¥.T.

SILICATE OF SODA
fn I%s varfous forms. PHILA \PhL!’ﬂl \7 QF,‘B.TZ___(‘g
ATHE CHUCKS—HORTON'S PATENT

frowm 4 10 3 Inches. Also for car wheels, Addiess
‘mz E. IIOI{‘IO\ & SON CO.. Windsor Locks, Conn.

Niagara Steam Pump.

CHAS. B. HARDICK,
=3 Adams st Brookly‘ll. K. Y.

SCHENCK'S PATENT.

1832,
“ OODWORTH PLAN l',l{h

And ReSawing Machines,
chinery, Engines, l'-f-l!o,- ete
. Matteawan, N. ¥ and 118 Libe ny se.,

[1L]

Wood sod lron Waorkise Ma
JOMN B, SCHENUK'S
Naw York

IIT T\ WRPRUO%HT
BEAmMS & GIRDERS

Union lron Mills, Pittsburgh, Pa,

r ‘HI-.

The attention of Kngineers and Architects is callod
|.. our improved Wroughtdron Desmas and Glrders (pal
ented), In which the compound wed between the stem

ahle In e
ded, we are

, which have proved ‘o objectlc
»f manufsctaring, are entirely ay
y farnlsh all slzes at ter + o« favorable as can

and fla
old mo

repar
g.-.,m.m,.mu-nnc, Fordescriptive ln'urn{ phaddress
Carnegie, Kloman & Co, Unfon Iron MIlls, Pittsburgh, Ps.

THE “PHILADELPHIA™

HYDRAULIC JACK.

Y ISTON guided from both ends; all working
parts guarded from dust ; single or double pumps,

oy lnders, shafts, rocxer arms, ,-l-mn ele, entirely steel.
No. M N, 5th st Philadel |Mu v v a
No. & Cilf st., Kew York, ° { PHILIF 8. JUSTICE

\l ASON'S PAT'T FRICTION CLUTCHES
are manufactured by Volney W. Mason & Co.,
Providence, R. 1. Agents, 1. 1, BROOKS, 60 CUIl street,
New York; T\l'll\ RICE & CO,, Akron, Ohlo,

7'0()!)( ARPETING
PARQUET AND INLAID FLOORS.
Send stamp for (llustrated price st o the
NATIONAL WOOD MAXF'G CO,,
#62 Broadway, New York

)()R’l ABLE STEAM ENGINES, COMBIN-
fog the maximum of efficiency, durability and ccon
omy, with (he minimam of welghl and price. They are
vldn) and favoradly known, more than 1,000 befng In
use. All warmsuted -aihrnrmr) or no '.lf Descriptive
clrculars sent on ;;-pnallnn Addres
T HOADLEY CO, umuce.nm
leerly ., \(' \ ork.

C INCINNATIBRASS W( Dl!l\&—l’ngmw
J aund Steam-fitters' Hnu Work, Hest f&l‘"ly Kend

for Catalogue. > l.l‘\)\F\ll}. K P.. ‘mp

INSTITU

ESTABLISHED
IN 1868,

of Tin, Slate, &c., on stecp or flat roofs, In all climates.
chupl; lnuporu:d and eastly appliod.

B e P

KIRK W DUNKTER, Ohfeago
gBHO‘;! ?{)I \V 'hF'(-. Co0., (,lnclnnnll. 0.
(-nlv SLOn,

EALE ﬁWA AN, Nrancisco, Cal.

Highest Premium (Medal) Awarded and Endorsed by c rtificate from the AMERICAN
: ﬁ ‘. 'l'he Bnu Articl M

Market.”

Tho “ASBESTOS ROOFING* Is a substantial and relfable material, which can be safely used in place

It is manufactured in rolls roady for use,and can

Also, Manafacturer of

ND CEMENT, ASBESTOS BOILER FELTING, SHEATHING
HAI!I\'B PAINTS. BESTOS BOAR N

BESTOS, ASPHA m'ﬁ‘s ™
Send for Ducrlpure Pamphlcu. Price-Lists, &c. Liberal Termus to Dealers.

» Ke.
H.W. JOHENS,

NEW OFFICES, 87 MAIDEN LAN
’ Cor. Gold St., New York. e

SEND TO

THE AMERICAN SPORTSMAN,

WEST MERIDEN, CONN |
g™ For n Sample Copy of sald Paper. a3

PATENT
OLD ROLLED
SHAF TING.

The faot that this shaftiog has ‘D‘w'unt greater
Strength lnnovnnln andistruer Lo gage,than noy other
ln wse, rondor It undoubtedly momoul feonomical, We
solo mlnuhclnunol the CrrennaTen Uor-
OUPLING, dnd rurn‘ Pulleys, Hangers, ete,
dro Ilnln mnl!m on -npu~
(L LINS
Try street, Mudul etiu urD. Pa.
AgL.
{ this Shafting In nou and for
NA & FITZ, llulun.)l .
126 Cham 5 S A

ACE & CO. bers
B WIALING, Milwauvon, Wis

GEC
LY

Sn deutfche Erfinder.

Dicfe grofie und thitige Clafie unfrer Be.
vblferung  madjen  wir  befonbers darauf
afmertiam, dafi unfre Kirma dburd) ibre Ter
hubuug mit Wafhington und den curopdiidien
'Dauptftadien, befondere Yortheile jur Erlan.
gung von ine und audlindifdhen Patentenm
bietet.

Jeber Grfiuder, gleidyviel weldjer Nationali
it angchorig, ift durd) die liberalen Patentge.
fege ber Bercinigten Staaten jum Patentidyuy
fiir rfludungen bereditigt. Unfre Fivma ift
Bereit, geilyt anf 26jdhrige Erfahrung, dentidye
@refinder jeder Beit u bevathen und ju mafigen
Preifen vafd) uud pinfili) Patente ju extangen.

Die Deutidye Section ift in ben Hinden
fayiges beutidyer Ongemicure, .adie in bex
DOffice peclonlidhy mit  Crfinbern veclehren
werben. r

Dex  Scientife American” wird in feinen
Spalten bie bedeutendeven Exfindungen be.
{predyen.

Gorvefponbeny exbeten und prompt beant
wortct.  Pamphhite in deutidyer Spradye wes.
ben anf Beclangen france jugcfanet

fAbrelfice: ¢
Wounn & go.,
wiclentifie American™ Patent Agentur,
) 37 Poart New,

Now York City

Tho Best and Most Productive T;;icly in the
Worid for Ficld Cultare.

10 TO 150 BUSHELS OF SHEILLED COLN GROWN
PER ACKE,

The Increased vield per acre over the old varfeties wi
pay for the seed 20 times aver, bealdes every farmer null.
plants this year will have s Ia demand forseed at good
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