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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,



258

Srienfific  Amerivan,

—

S ——————— - - -
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

_<?.‘.f.9.",
IR
! W ‘
? | = E
| i[f]
) = :
= L
= z :
i Y—l /
Ay Q;EJ v
<A - -
cu}l?c' :!.”C Ndl'rtll“: u};'l‘cu -{ gf - ﬁl’ﬂ‘“f
Scotland. drte, pper

.‘k'

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




260

Scientific  Qmerican,

[ArriL 26, 1873

W
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,




American,

[

263

ApriL} 26, 1873
;_e_-r,‘, e

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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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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Beautiful inventions for mark
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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,
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A year’s sumbers contatn over S0 pages aod soveral
hundred engravioos of wew machines, wsefal and povel
laventions, wanufacturing estadbllaiments, tools, and
POOCT ARy,

The SCIENTIFIC AMERIC
eata of Pupular Sclenew, the Mechanie Arts, Manufuc
tares, Inventions, Agricalture, Comperee, and the o
dustrial pursults genemlly, and s valsable and fostree.
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Address all leciers and make all Post Ol orders o1
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IMPROVED PLANER BAR,

Wo live in an age of condensation—an era in which the
all.absorbing question is not to produce an indefinite number
of entirely novel ideas, but to combine, condense, or, to use
an apt valgarism, ““ boil down " the knowledge we at pres-
ent possess, into the very smallest compass in order to make
space for future acquirements, That oft quoted individual,
who confers a benefit on mankind by making two spears of |
grass spring up where but one grew before, would fail to
comply with the modern requirements of a public benefac-
tor; the problem is now not to produce two blades buta
single small one, baving the combined value of half a
dozen.

Wao are led to this thought by an examination of the in-
genions device which forms the subject of this article and
the accompanying illustration. It is one of those inventions
which indicate the result of long experience in the practical
use of machinery, a crystalization, in fact, of ideas gathered
while watching the hard metal yield before the cutting blade,
and now presented, probably in the simplest form compatible
with efficiency, to supply the place and perform the duty of
more extended, costly, and claborate mechanism.

In brief, the device is a planer bar; its object, to reach
through work on planing machines, and thus serve to per-
form & large proportion of the labor of slotting and shaping

i
|

apparatus, at, of course, & materinlly decreased expense. It

({1 IHE

NEW YORK. MAY 3, 1873,

83 per Annum,
IN ADVANCE,

Consists of & heavy shaft, A, at the roar of the planer, which
rides upon centers, B, On this shaft the bar, C, is pivoted;
=0 that by this mode of connection & univereal joint is ob-.

tained, and the outer end of the bar rendered capable of mo

tion in all directions. Near the center of the bar is a pnulml!

box, D, from whicha pin projects, which is securoly fastened
1o tho tool post and carringe. The bar is therefore subject
to the movements of the latter, and is regulated by the ordi-
nary feed motion of the | laner. At E the tool end is repre-
sented as operating on tho insido of a wide casting,

It is claimed that the ;\|uhl_\' n(;(lll devico to reach lhl’ullg]l
work is unlimited, and that it will plane one third the length
of the planer; while its action being of an end thrusi char-
acter, it will eut all that the machine is able to pull without
chattoring. Our illustration presents so enlarged a view of
the invention that any further details here are unnecessary
to ingure its comprehension.

Patented February 18, 1873. Moro extended information
may be obtained by addressing the inventor, Mr. T. Shaw,
913 and 915 Ridge avenue, above Vine street, Philadelphia,

T —— YT

A Large Steamer,

A new steamer, belonging to the French transatlantic line,
has lately arrived at New York; her name is the Ville de
Havre, Her length over all, from stem to stern is 423 feet ;
breadth of beam, 40 feet; depth of hold, 45 feet. She has

three cargo and two passenger docks, The hull was built
by Andrew Leslio and Co., of Newcastle, and the engines by
Maudslay, Son and Field, of London. The nominal horse
power of the engines is 1,200,capable of working up to 3,900.
There are four cylinders, two 80 inches and two 35 inches in
diameter, with a stroke 4 feet 6 inches. The diameter of

the screw is 193 feet, The steam is supplied Ly 6 boilers,
)

| heated by 32 furnaces, and the average consumption of coal
3 ag ¥

is 55 tons per day. Her gross tunnage is 5,086, and she can
carry at least 8,200 tuns of cargo. She is bark-rigged, has
two funnels, eight boats, and four winches, the latter being
used for hoisting cargo, sails, ete. The wheel house and
steering apparatus ate on the main deck, and are connected
by telegraph with the officer on the bridge, nearly 300 feet
distant. The passenger accommodation of the Ville de
Havre isas follows: 100 first class, 120 second class, and
500 stecrage passengers, The first class =aloon ix amidships,
extending from side to side, the dimensions being 52 by 46
feet, The sides are of marble, and several oil paintings, a
piano, library, etc., adorn the apartment. In the center
there is a double stove, which thoroughly heats the
and steam pipes run throughout the shi[r,)m:\king o;-achr:::;
comfortaole in the coldest weather, The ladies’ boudoir oA
joins the saloon, and is decorated with paintings,
lounges are covered with blue velvet, 2
large and airy.

and the
The state rooms are
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THE CIROULATION OF THE BLOOD.

For thousands of years, the hearts of animals had beon
beating before it was discovered that the purpose of the con.
tinuons action of that organ was to bring the nupplies re-
quired for interstitional repairto the remotest mombors of the
animal body, and at the same time to carry off the waste
which had been replaced by fresh material. - For thousands
of years, human hearts had been beating, and. misled by su-
perficial observation, the heart was supposed to be the seat of
thought and passion, the center of good and evil, devotion
and love; and it was oven compared by poets to an altar on
which flames were burning, ete,

But modern biologists have changed all this, The human
heart is no longer the seat of the noble feelings of generosity,
charity, and of love; all these functions have been trans-
ferred to the brain, while the heart has been degraded to a
simple hydraulic apparatus, in fact, to a machine to all in.
tents and purposes eqeivalent to s pump.

If, after having fully realized the stupendous change in
our estimate of this noble organ, we make it our task to in.
vestigate its operation, our admiration and delight concerning
its exquisite constraction compensates us fally for the disap-
pointment which at first we msy have felt when poetry had
to make room for reality. During the life of a man, this lit-
tle pumping machine performs some 104,000 pulgations every
twenty-four hours, 87,000,000} per year, and, in s life of 80
years, nearly 8,000,000,000 of pulsations without ever stop.
ping, as a stoppage would be at once fatal to the individual,
Ervery pulsation projects six ounces of blood with o foree
which has, by experiment, been determined to be equivalent
to a hydrostatic pressure of eight feet, which is equivalent
toz power of three foot pounds for every pulsation, and
72 %3 or 216 foot pounds per minute; estimating the power
of a strong man at 4,320 foot pounds per minute, it is seen
that the little muscle which we call the heart exerts at every
contraction a power equal to one tweatieth part of the power
which his whole body Is capable of exerting; but then this
power works night and day without his will, even without
his knowledge, while man can only work one third of the
time. The whole amount of blood propelled by the heart i
27 Ibs. per minute, 1,020 1bs. per hour, 38,000 1bs, per day,
14,000,000 Ibs. per year, 1,000,000,000 Ibs. in a life time. Are
we not then justified in asserting that there is nothing lost
to the eye of the intellect, by the transfer of the heart from
the domain of imagination and specalation to that of positivs
sclence?

The heart, with the regular mausical rhythm of the con-
traction of its four chambers, the never failing opening and
closure of its admimbly constructed valves, sends the blood,
which Is & most mysterious metamorphosis of the food con.
sumed, through the arteries, which by their elasticity equal.
ize the rhythmical Impulses into a steady carrent, when the
blood reaches the caplillary vessels; here the blood In pro-
pelled further by capillary action, by the forces of ondos.
mose and exosmose ; the blood thus reaches every recess,
either in muscle, skin, nerve, or even bone, and, roplacing
every organic molecule which has become obsolete, carries
the Iatter through the velns towards the liver, kidneys, and
#pleen to be purified, and lastly to the lungs to undergo the
maln parifieation, the throwing of of all gaseous matter, es-
pecially earbonle acid and the absorption of the vital oxygen.
k”m the heart, to be again and again propelled

The absorbing power of the capillaries is proved by the

this decolved the anclont anatomists, who therefore conasld.
ored thom as alr duets, wherefore they gave them the name
of arterlos; when the heart stops beating, this capillary ab.
sorption goes on Ul the arteries are emptied.  For the
beating of the heart the stimulus of the oxygonized alr In
neesssary, an proved Ly viviseetion of animals, which shows
that when, by the opening of the chest, the lungs collapse
the hoart st onee ceasos to beat; if, however, respimtion Ia
restored by an artificial periodieal inflation of the langs by
alr, the pulsations of the heart are at once resumed, and may
thus be kept up for a considerable time.

With our present knowledge of all these positive facts, it
appoars sarprising that it 1s only two hundred years ngo that

the cireulation of the blood was first discovered by Harvey,

and that it wasonly after opposition and discussion of muny

yoars duration that 16 was nocepted by the doctors,
—————ee—— BV ——

INJUSTIOE TO WORKMEN.

It will be remomberod that, some lssues back, wo animad.
vorted quite soverely upon s very unjust form of receipt and
contranot which had been adopted in the Jollot ITron and
Steel Works, of Joliet, 111, and to which, we explained, the
workmen were required to subscribe before rocoiving thelr
wages, In reforonce to the matter, we have been favored
with a Jettor from the superintendent of the above eatablish-
ment, from which we learn with much pleasure that the ob.
Joctionable features of the document, as published in our

1 | columns, have been abandoned. We may add that wo folt

confident that tho Joliet Iron and Steel Company would not
upon reconsideration of the subject seek to enforce such arbi-
trary obligations npon their men,and we are mueh gratified to
note that the well meant advice of the SCIENTIFIO AMERI-
CAX has been so promptly acted upon. The new form of con.

71 | traet and receipt, though of exactly the same date as regards

month and year as that previously lsid before our readers,
i of entirely different tenor, and is free from the provisions
1o which we took exception.

In this connection, we would counsel employers generally
ngainst the adoption of any measure which might form a
protoxt for the complaints of that disorgnnizing eloment
which finds its way into every workshop, The times are
rife with strikes and rnmors of strikes; and if such unfortu.
nate proceedings aro to be averted, it is only by concllintory
but firm treatment on the part of the employers, Wa be-
lieve in moderation on both sides and in appeals to past ex.
perience and reason, rather than stern restriction on the one
hand and open mutiny on the other. The workmen have
not recovered from their severe losses of lnst year, and they
stand ready to seize upon any cause, however slight, which
will give a shadow of justice to their claims, inorder to bring
up the old argunents of tyranny of capital and oppression
of the poor, and risk thercon the issue of another conflict,
We have often alluded to the evil results of the last great
strike, both in the stagnation which it caused in many
branches of industry and the hardships it entailed on both
contending parties: we earnestly trust that no means will
be cmitted to spare us the repetition of its unfortunate
lessons,

FIREPROOF BAFES.

The disastrous conflagrations of Chicago and Boston have
made it evident that the only method of ensuring the pre-
servation of valuables, when buildings burn, is to prevent
the fall of the safes into the cellars below, where the fire
generally rages longest and most fiercely. This is done by
supporting the safes upon masonry or by embedding them in
the strong walls of the building.

It must be admitted that the ordinary movable safes are
unrelinble in great fires, Heat any safe hot enough, main-
tain the heat long enough, and its contents are sure to burn.
Nevertheless, the movable safe is a most useful thing, and
its employment has become a necessity in almost every
branch of business. People must have them, and a ques-
tion, interesting to thousands, is, which is the best safe?
Theoretically considered, that is the best safe which con-
tains the most water in its filling; for the more water pres-
ent, the more steam we have in case of fire, and nothing burns
within the safe while the filling gives off steamat 212" F,
Theoretically, then, the best filling for any safe is pure
water, But in practice it is found very difficult to make a
water-filled safe proof against leakage, which is likely to be
oceasioned by rust, freezing, or the tremendous shock of a
fall from an upper story to the cellar at the critical moment
during a fire.

The best water gafe in the market to-day is one in which
but very little of that liquid is used, the principal portion of
the space reserved for filling being packed with cemont.
Next in theoretical value to pure water as a filling, are
solidified fillings which hold an abundance of water, to be
given off in the form of vapor wiien the safe is subjected to
fire,

Probably the best filling of this kind is composed by mix.
Iing plaster of Parls, golatin, and water. This filling holds
A larger quantity of water than almost any other, But it is
alloged to emit a bad odor, and to produce a dampness
within the safe quite injurious to the contents. Safes with
this filling, we believe, are not now made.

Plaster of Paris and water wers formerly used quite ex-
tensively for safe fillings. Bat such safes, though exeollent
when new, are subjoct to the objection of dampness, badly
mildewing and damaging books and papers. This filling,
like other wet coment fillings, soon loses a large portion of
its water by evaporation, the filling shrinks, and the safe is
rendered less secure than a dry filled safe. The principal
safe makers have abandoned wet fillings and now use dry

“Mlﬁ.m the arterios are always found empty ;

materials. The favorite safe fillingsat present employod are

coment and dry plaster, with which are mixed s hie
leals containing water, such as common salt, Glanbor sl
alum, ote. Safes thos filled are always dey, and, it
made to begin with, are not likely to deterlorats by age in
speet 1o fireresisting qualities. Tn thoasands of cases of
fire they have proved relisble wherever placed in a bullding,
and may ordinarily be depended npon to pressrve their cons
tonts,

Sineo the Boston fire, we hisve given some attention 1o the
real merits of various safes, with & view of our
own office with the best article in market, and have sccord.
Ingly mnde selection of & dry fillod alum safo, from the eel-
obrated establishment of Marvin & Co,, 206 Brondway, N, ¥,
The filling Ixof plaster and alum, the walls being nine inel.
oa thick, or fifty per eent thicker than the safes ordinnrily
mnde, and of far grontor roslating capneity for firs, Phiy
nafo In very Inrgo inite oxtorior dimensions, bat small within,
ond §5 In every respoet a splendid oxemple of workman-
#hip,  The Marvin safes are sbipped to all parts of the
world, and have the highest reputation for excellones and re
linbility,

THE CASE OF PHELPS, DODGE & CO.

Our readers will be happy to learn thst the great metal
house of Phelps, Dodge & Co., of New York city, have this
week published a statement which completely exonerates
them from any complicity or attempt to defraud the revenue,
in their extensive importing business. They have, however,
unwittingly and unintentionally, infringed on a complicated
tarift law, whereby it was hold that, during a period of five
years, covering an importation of over forty millions and a
payment of over eight millions in duties, they had paid
short to the extent of some two thousand dollars, and had so
made themselyes subject to & severe penalty. This fact, so
oxtraordinary that it seems difficult to believe, is, however,
fully confirmed by a letter from the Inte U, S. District At-
torney, Hon, Noah Davis, present Judge of the Supreme
Court of New York, and so makes the supposition of willful
and systemntic fraud utterly absurd and impossible.  Itisnot
to the eredit of our na ional laws nor to the honor of the
country that such trivial infringements of n complicated atat-
ute, nnintentionally made by an old and honorable house,
should be hield as sufficient cauge for the infliction of a fine
of $271,000, o large proportion of which goes into the pock-
ets of informers and officinls of the Custom House.

THE BROADWAY UNDERGROUND RAILWAY.

Governor Dix, on the recent occasion of his signing the
underground railway bill for this city, availed himself of the
opportunity to express sentiments on the subject of cheap
and quick transit in New York, which are fully in accordance
with the broad and liberal views, progressive opinions and
enrnest philanthropy whizh have characterized his long and
honorable official carcer. He was extremely anxious, he
said, to see a rapid transit railroad in New York for the
accommodstion of the industrial classes, more than for any
other interest; and wished it so that they might secure
good and wholesome homes out on the suburbs of the
city, and at the samo time have the means of going and
coming from their work rapidly.

He therefore suggested that, before affixing his signature,
the bill should be amended by reducing the mte of fare be-
tween the hours of 5 and 7, morning and evening, {08 cents.
As these are the hours when the great majority of passengers
ride, the reduction was a matter of public importance. The
Governor’s amendment was adopted by an almost unauimous
vote of both branches of the legislatuve, and at once became
alaw. Sonow the city of New York, thanks to Governor
Dix, will be provided with a first class underground railway,
which will furnish the people with rapid transit at cheap
fares.

In this era of wire-pulling and rings, it is doubly agreeabls
to find an official, in the high position of Governor of this
State, who is the servant of the people, and who so truly
represents and looks to the interests of the publie. With
General Dix as their executive, the people may rely on a
fearless administration of the law and unwavering promo-
tion of every plan having for its end the furtherance of the

public welfare.

A NEW READING OF AN OLD RECORD.

The early writers of homan history accounted for every di
versity in the conditions and characters of nations by some
marvelons, generally supernatural, occurrence. Gods and
demigods came among men rovealing new religions; estab.
lishing new arts and customs; leading great conquests and
migrations: the present always mlrkiqg an ageof decadence,
when great things were no longer done, and the gods re-
mained aloof.

The modern historian finds the god and demigod a myth,
To him s thousand years of slow development are represont-
od in the reputed life and achievements of, it may be, one
person, and the miraculous is crowded out entirely.

A similar change has taken place in the reading of tho
history of man’s habitations. The early geologists saw traces
evervwhere of terrible eataclysms, paroxysmal liftings and
engt;lphings of continents; creations, distinet, peculiar and
complete, were supposed to spring, full bodied, into being at
a word, and be as suddenly cut off; the quiet of tho later
ages marking a wholly different order of things, tho repose
of spent forces, the quiet of » consolidated carth.  As the
rock record is more closely read and more rationally inter-
preted, the marvelous gives place to the familiar, the circum-
stances of current geological changes are pushed back into

the past, and the patience of infinite time is substituted for
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plo. Tins hithorto been consldorod 0a purlml of fre
oillntions of tho earth's orust, oneh stratam of nnml

ane.
A more eritieal study of the upper coal measuros west of
 the Alleghany mountaing has led Professor John J. Steven-
~ gon, of the Obio Geological Survaey, to give the facts of that
conl basin & very different interprotation, and one more in
‘harmony with the modern view of geological changes. In-
stead of attributing ench conl bed to o distinet and indopend.-
‘ent swamp, ho regards all the upper conls in Ohio as the
offspring of n single bed (conl VII) which remained in ex-
fstonce as & flonrishing swamp from the beginning of the
opoch until its close.

The grounds for this new reading of the upper conl rocords
are treated at length in o paper road before the Lyceum of
Nataml History of New York, and printed in advance of the
Ohio report.

From a earefal study of the conditions which prevailed dur-
ing the deposition of these measures, as shown in the relations
of the conl beds to each other, and the changes in the inter-
vening strata, Professor Stevenson finds evidence of n series
of gradunl subsidences, soparated by intervals of repose,
during cach of which a lid of coal was formed over all or a
part of tho basin. That these subsidences could not have
been paroxysmal is witnessed by the fact that the common
gource of the upper coals, the great Pittsburgh marsh, crept
up the bank as the shore line sank, maintaining its integrity
throughout the entire cpoch.  ““Thus it is that, although giv-
ing origin to so many subordinate seams, the great coal bed

diminishes in thickness when followed west from the Ohio,
or east from the immedinte valley of the Monongaheln.”
That the Pittsburgh marsh had its origin on the east, and
advanced westwardly, is, in Professor Stevenson's estimation,
highly probable. ** We have an ample evidencoin the sand
stone and shale, which at the east separated it from its lime-
stone, that o delta was there forming and pushing out to the
west, 50 that on the east the conditions requisite for the for-
mation of coal would first exist.” Ateach interval of retard-
‘ec subsidence or reposo, the shore marsh ““ pushed out sea.
ward upon the advancing land," thus giving rise to the sue-
cessive conl beds—offshoots of the purent bed, separated from
each other by wedges of rock, marking periods of more rapid
subsidencs and more abundant deposits of sand and mud.

CODEINE,

This substance, which ix also ealled codea, is beginning to
find nse in wedicine, and some description of its properties
as well as the method of its preparation may be of interest
to some of our readers, Codeine, like morphine, narcotine,
and several other alkaloids, ozcurs in oplum. It was dis-
covered by Robiquet in 1832. Theso alkalolds exist in
opinm in combination with certain vegetable acids, princi-
pally meconic acid.  To obtain the codeine, it is first neces-

ehlorido of calelum, which precipitates the acid as meconate
of calelum, leaving the hydro-chlorate of morphine and hy-
drochlorate of codeine in the solution, from which they erys-
tallize if loft to rest. These crystals are dissolved in water,

1y alkaling renction, restoring the blue color of reddened liti-

nickol, ote,
Tho physiological effects of codeine resemble those of mor-

Jiwavy sleop with a feeling of intoxication after waking,

24 hours eannot bi taken without danger of serious conse.
quencen.

THE PROBLEM OF THE COMING THANSITS.
At the unequal but regularly recurring periods of 8,122, 8,
and 105 yeare, the planct Venus comen betweon the earth and
the sun in such a position os to appesr as o black disk cross.
wm’l faco, These phenomena are called her tran.

last occurrence of the sort was in June, 1769; the
happen in Docomber, 1874, Eight years later, that
Docember, 1882, the phenomoenon will bo repeated, aftor
M will be nomore until the year 2004,  Since these
‘wous afford the best and most cxact means of
s distance of the sun—the fundamentsl meas-
Il other natronomical magnitudes beyond the
_ ,mmny nk tmong the most import
u that s 1o deal with, The appliea-
ob 08 10 the solution of the problem of
presupposes a knowledgo of the genoral
' solnr system—knowledge which astrono.
‘at the thme of the transits proceding
y, those of 1701 and 1769, ‘These were the

gary to remove the meconic acid. An agueous infusion of
opium is evaporated to a sirap and mixed with a solution of

and the solution, after purification with animal charcoal, is
precipitatod by ainmonin, which separates the greater part of
the morphine, leaving the codeine in solution, The filtered
liguid iy evaporated over a water bath to expel the excess of
ammonia, the morphine salt remaining in the solution being
ot the same time precipitated ; the saiine solution is conceno

tratod snd procipitated by cavstic potash, and the precipitate
of codeine is washed, dried, and dissolved in ether, whence
it is deposited in crystals. From 100 1bs. of opium only 6
‘or8 oz, of codeine is obtained. Codeine is more soluble in
water than morphine; it is also soluble in alcoliol, ether, and
wmmon's, but it is quite insoluble in potush, It has a strong-

mus, snd precipitating the salts of lead, iron, copper, cobalt,
phine in many respects,  According to Robiquet, a dose of
08 or 04 of a grain produces in 24 hours, especinlly in an
adhbhmn sensation of comfort and repose and a
¢ aleop, and & dose of from 1'8 to 2 grains produces

sometiimes also naugen and vomiting.  More than 3 grains in

firat to be made uso of for thin purposo; and an befitted such
important avonts, the wholo elvilized world combined to make
the most of the opportunitios thoy afforded, The Instra.
montal and other means of obrorvation at the command of
the nstronomors of the past century, howover, wero vory
muth less varied and delicate than those of to.day, ‘Tho ob.
porvors themsolves were unnequainted with the nieor diffi
cultios in the way of oxact observation; and ns s natural con-
gequence the resulty thoy obinined fall far short of the uni.
formity and exactness which modern sclonco considors indis.
pensable.  And ginee more than a contury must elapse beforo
the problem can again bo attacked under squally favorable
condlitions, it e npproprinte that our astronomers should be
making every preparation for tho complotest and exnotost
observation that can be made of the transits to come off in
1874 and 1882, As announcomoents are made from time to
time of the approprintion of large sums of money, by the
londing governments, for the fitting out of transit expeditions,
the question s ofton nsked : * What is it all for?”" and: ! How
can the sun's distance bo found that way 1"
Perhaps a fow simple illastrations may help to make plain
the character of the problem to be solved by means of the
transits, and the nature of tho observations on which the
solution will depend,
Suppose that in a photographer’s gallery two cameras are
placed side by side facing the screon commonly used as a
background for pletures, It Is obvious that an object, say a
gmall ball, hung botweon elther eamera and the scroen, and
looked at through the instrument, will appear to rest against
the gcreen. It s equally obvious that the ball will not cover
precisely the samo spot on the screen when looked at first
through one instrument and then through the other, since
the bearing of an object deponds wholly on the point of view.
Just ng the finger, held between the face and the wall, ap-
pears to be shifted from side to side when viewed first with
ono oye and then with the other,so the apparent position of the
ball will be, the amount of the displacement depending part.
1y on the distance between the points of view, and partly on
the position of the object between the point of view aud the
background, It it hang midway, its apparent positions on
the sereen will be just as far apart as the instruments are;
if nearer the screen, the distance will be proportionally less:
if nearer the instrument, it will be greater. The exact amount
of the displacement can be ealculated, provided the relative
position of the object is known, and the distance between the
cameras. Suppose, forexample, the ball to be two yards from
the line of the cameras, and the screen five yards further,
these spaces representing approximately the distances of
Venus from the earth and from the sun, as determined by
Kepler's third law. So placed and viewed through the two
instruments, the distance between the apparent positions of
the ball on the screen will be to the distance between the
cameras a8 five Is to two, that is, they will be exactly thirty
inches apart. The angle which this lineof thirty inches sub-
tends when viewed from either instrument can be directly
measured ; hence the exact distances from the camer to the
ball and from the ball to the screen can be ascertained by a
simple calcalation.
Substituting two widely separated observers for the two
cameras, Venuos for the ball, and the sun’s disk for the screen,
we have, roughly, the elements of the problem of the transit
and substantially & method for.its solution. The astronom-
ical problem, it is perhaps needless to observe, is complicated
by o thousand conditions which make it quite another affair
than the simple problem we have sketched. The distances
to be measured are immensely great compared with the long-
est base line to be had on the earth; the angles to be measured
are extreme)y minute, so that an error of a hundredth part
of o hair's breadth will materially alter the result; the object
whose position is to be observed is constantly in motion, and
at n rate which Is different for different points of view: so
Are the observers: while a multitude of other circumstances
combine to make their, observations delleate and uncertain;
but these do not change the primary elements of the problem.

In our illustration we have assumed our planetary sub.
stitute to be at rest. It is cloar that, if it were in motion, say
disgonally upward from left to right, its displacement when
seen from two points could not be measured unless the ob-
sorvations were mado at precisely the same instant, or unless
the rate of the ball's motion were known, and the exact time
between the taking of the observations. The same condition
holds in the observation of a transit; and since the points of
view must be thousands of miles apart to give any consider-
able differonce in the planet’'s apparent positions on the sun's
digk, it 18 extremely difficult to ensure that observations shall
be simultancous, or sepamted by precisely known intervals,
Somo less exacting method must be adopted.  Fortunately
thore are two ways of obviating the difficulty: the first is
known ag Halley's method, the second, hitherto untrled, in-
volves the uso of photography. For convenience and sim.
plicity, let us notieo the Intter first.  If, instead of taking two
simultaneoun observations or pletures of our moving ball, we
suppose there be taken two independent series of them, as
the ball passes neross & clrelo drawn on the scroen (o repre.
gont the sun's disk. By combining the two serios, it Ix evi
dont that wo will have two parallel lines of spots traversing
tho circle, ench marking theapparent path of the ball's transit
na soen from it particnlar instrument.  The distance between
these two lines will measure the ball's displacoment, which
i the rogulred term,

This relatively simplo means of determining the displace.
ment of Venus, us geen from different stations, will be em-
ployed during the coming transits, and exeollent results are
expocted from it.  Its applieation is besot with many serious
difficultion, but they aro not matters for considoration here,

We shall roturn to this subject in our noxt issue.

———
SCIESTIFIO AND PRACTICAL INFORMATION.

DBLUE DYE DERIVED FROM CARBOLIO ACID,

The earbolle neld is mixed with 8 or 10 parts stannate of
wodn, to which in immedinely added concentrated sulphurie
or hydrochloric neid, By using the former, & yellow sub-
stanes bs obtained, soluble in tarteate of soda and in the alka-
lios, By the nddition of a large proportion of acid the mix.
tore bocomes roddish brown and all the earbolic acid dis-

polvos,  Combined with a large amount of water, the solu-
tion becomes rod and brown flakes, soluble in aleohol, sre de-
lmnlln dl.

Thesoe flakes givo to alkalies a blue coloring matter, which
is not precipitated oither by wator or aleohol. It has not
been isolated, excopt on the fabrie. The red watery solution
treated with alkalles becomes groen on account of the forma.
tion of the blue dyo snd a yellow substance. If & fabric of
oiled cotton be plunged therein, it is mpidly colored orange,
which tint, like the liquid, passes to green when acted upon
with alkalies; but if the dyed material be finally loft to the
action of water, it becomes a sky blue, which is almost un-
alterable by chlorine and the hypochlorites.

SULFHOVINATE OF SODA.

This salt, which has long been known to chemists, seoms
now about to acquire a practical interest from its introdue-
tion into medicine as & mild purgative. The following meth-
od of its preparation Is given by Limousin in the Chomisches
Contral-Blatt: Mix earefully 2:2 1bs. of pure salphuric scid,
of specific gravity 1°715, and an equai weight of alcohol of
96°, in such a manuer that the aleohiol is all the time in ex-
cess, the mixture being kept cooled by some artificial process,
or by a current of cold running water. The mixture is kept
4 or b days at a temperatare of 70" to 75° Fah., and then di-
lated with 4 or 5 quarts distilled water. The solution is
now to be saturated with pure carbonate of bariom suspend-
ed in water, sbout 4 ozs. being required. The point of sat-
uration is reached when no effervescence is caused by the ad-
dition of a fresh quantity of the carbonate. The sulphate
of barlum formed i now allowed to settle, and the superna.
tant liquor decanted and filtered, To this solution of sul-
phovinate of barium, a solution of from 2 to 2°5 ozs. of pure
carbonate of soda in 4 quarts of distilled water is added. As
soon as no further precipitate is formed and the solution be-
comes neutral, it is decanted and filterod; the filtrate is
ovaporated in a water bath until it has a specific gravity of
1-33, and then allowed to crystalize. About 22 Ibs. of pure
crystalized sulphovinate of soda is formed, which, when
dissolved in distilled water, should give no precipitate, either
with chlorine of barium or sulphuric acid.

According to Limousin, the dried, crystaline salt neither
effloresces or deliquesces in the air. When heated to 248"
Fah,, it is decomposed with sulphate of soda and aleohol, but
can be kept for a year or more without decomposition. The
crystals are hexagonal plates, containing 10 per cent of water
of crystalization, and are very soluble, in water which at 64*
Fah. dissolves its own weight of the salt; they are also sol-
uble in dilute aleohol and glycerin, slightly solable in abso-
lute alechol, and insoluble in ether. The salt tastes slightly
bitter, with a sweet after-taste, which renders it pleasant to
take. Thedose for an adult is, according to Blache, 65
drams, and for a child, half the quantity, taken in sirup or
sSugar water.

OXALIC ACID.

The commercial oxalic acid is frequently rendered impure
by the presence of oxalate of lime and oxalate of potash.
When it is desirable to remove these impurities and prepare
s perfectly pure article, it can be done in the following man-
ner: Crude oxalic acid is dissolved in the least possible
quantity of hot absolute alecolol, in which the salts of lime
and potash are insoluble, and then filtered. In a foew hours
the oxalic acid crystallizes out nearly pure, and the mothe~
liquor may be employed for making oxalate of smmonia or
for dissolving a fresh portion of the crude acid. The crys
tals thas formed are allowed to deain and are then dissolved
in boiling distilled water, which removes any adhering oxalie
ether, and leaves the acid perfectly pure.

To propare pure oxalate of ammouia, the alcoholie mother
liquor is diluted either with fresh water, or with the aqueous
mother liquor, from the oxalic acid erystals, It is then heat-
ed to bolling and neutralized with ammonia.  In this opers-
tion, much oxamid and oxamethan are formed, but they can
bo easily decomposed by acidifying the salt solution and
boiling fora conaiderable time; after which it is filtered, and
the filtrate rendored slightly sammoniacal and allowed to erys-

tallize. By recrystallization, the salt is obtained pure and
white,

-
DEATH OF BARON VON LIEBIG.

It 1s with profound regret that we announce the death of
Justus von Liebig, which took place at Munich on Friday,
April 18 Heo was born on May 12, 1808, in Darmstade, and
his long and bhonorable carcer and his great achievemeonts in
chemical seience are known and valoed in all parts of the
world, We shall shortly give an account of his life and
labors, and of thelr influence on the progress of knowledgo
In the ninoteenth century.

-

Accorpixa to Dr. Batiger, an excollent markiog iok can
bo obtained from the aonseardinm uut (o ordentalo).  The
julee, 16 appears, covtsins an olly matter which becomes
black on exposure to the alr, and is proof against all known
detorgents and decolorisors, acids and alkalies, eyanide of po-
tosslum, and chlorine. 1 linon bo marked with this natural

fuke, and then moistoned with o little minmonis, the black
bocomes very intenso and s porfeetly permanont,
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Ameriean Locomotives in Kussin,

Tho Chronigue de U Industrio says that *‘ a series of oxperi-
ments have Iately boen made botween St. Potorsburg and
Lausane with an American Baldwin locomotive, burning an-
thracite.  With o train of ten carringes,thy engine ascended
the heaviest grades at a spoed of 40 miles por lour, and con-
sumed during & ran of 82 miles about a tun of conl,” Our
locomotives are evidently destined to bo of great utility in
Russin, partionlarly in the southern portion of the country,
where large numbers of anthracite mines are being worked,

. uito rare.

l‘“: l‘l‘l::‘ur:u‘l‘l‘:::'lt‘fqﬂm Journal do St. Petorsbourg, recontly
reoeived, saye that sinco the completion of the line of
Voronege—Rostow, 1o the province of the Don, there has
Deon considorable activity manifested in altering the locomo.
tivoes so s to make them suitable for the consumption of
anthracite. The above periodical adds *“it is well known
that in BEurope this class of ongines is not made, and thnt
America alone produces them. The locomotives on the Vo.
ronege—Rostow line wera manufactured by Baird and Co.,
of Philadelphin,”

“®r
EARLY HISTORY OF STEAM NAVIGATION---THE FIRST
SCBEW PROPELLER,

Among the many objects of interest to the engineer orme-
¢hanie that are to be found within the walls of that admir-
alile institution, the Stevens Institute of Technology, at Ho-
boken, N.J., there are none which are caleulated to arouse
n greater degree of professional curiosity than the quaint old
machine which is depicted in our engraving. Three years
bofore Robert Fulton's steamer, the Claremont, plowed its
way up the Hudson, this engine and boiler, in the hands of
Colonel John Stevens, had solved the problem of steam nav.
igation, and had demonstrated the efficacy of the screw pro-
peller. The experlments, though successful, were made but
upon & small scale, and knowledge concerning them was
confined to a limited circle; so that when Fulton, aided by

Colonel Btevens was tho fathor of the late Edwin A, Bte-
vens, the founder of the Stovens Institute of Technology.
During the war of the Revolution, he served in o varioty of
civil and military capacitios, and afterwards, in 1787, be-
onio the owner of Inrge estates In New Jerscy, Our on-

graving, an excellent likeness of this distinguished man, is
takon from o bust in the possession of the Institute, o

=N

COLONEL JOHN STEVENS.

wns noted for his enlarged liberal and progressive ideas,
which were greatly in advance of the timesin which he lived.
In 1812 he not only proposed a railroad between Lake Erie
and Albany, but made actual surveys fora line from Phila-
delphin to New York, and this at a period, it will be remem-
bered, before such a thing as a railrond was known. He

Chancellor Livingston, a former
condjutor of Colonel Stevens,
_applied steam to the propulsion
of a large vessel, and similarly
when, thirty years later, Sir
Francis Pettit Smith obtained
an English patent for the inven.
tion of the screw propeller, and
at onece proved its powers in a
sea-going ship, Stevens, the ori-
ginal inventor, was unknown or
forgotten, and to Fulton and
Smith the honor and fame of
the discoveries were awarded.
The original boat in which
the engine was used has long
since gone to decay, but the
machine itself is still in a good
state of preservation. As late
as 1844 it was placed in a ves-
sel modeled on the lines of the
first boat, which, in the presence
of a committee from the Amer-
ican Institute, it propelled at
the rate of eight miles per hour.
This second vessel is yet to be
seen at the Stevens Institute,
and we add sketches of thetwo
boats first built by Colonel Stevens, in 1804 and 1806. One
is a perogue, some fifty feet in length, and the other a large
craft, called the Pheenix; with the former he “attained very
considerable speed,” and with the latter he made a success-

STEVENS' FIRST STEAMBOAT. 1504.

fal trip to Albany in August, 1807, only a few days after the
voyage of Fulton’s Claremont,

.\\\\\!}:\3 ¥ ~“‘ _m

£ STEVENS' SECOND STEAMBOAT, 1504,

Calonel Stevens began his labors in 1791, and by careful
study succeeded in mastering the theory and practice of the
steam engine. With this knowledge as a basis, he made
further investigations which resulted in the inventions above
alluded 1o, the first practical tests of which proved so satis.
factory that he at ones set about developing his ideas in or-

der to devote them to the public good.

proposed a high bridge across the Hudson river from Hobo-

BOILER, ENGINE, AND TWIN SCREWS OF STEAMBOAT BUILT BY JOHN STEVENS. 1804,

ken to New York, and, besides, made a large number of
other inventions and suggestions. the soundness and value
of many of which have since been fully demonstrated.
Colonel Stevens died at Hoboken in 1838, at the advanced
age of nearly 90 years.—Science Record for 1872,

°
*

Novel Conservatory.

Amongst the various objects about to be exhibited at
Vienna, our attention has been directed to a conservatory,
constructed by Mr. E. Lloyd, horticultural builder, of
Grantham, Lincolnshire, England, a description of which is
given in the fronmonger:

The style of the conservatory is of a Gothic character,
and the whole building, both externally and internally,
presents a light and elegant appearance. A wood sill
forms the base of the building, and may be ecither se-
cured by bolts and nuts to wood sleepers, or on a con.
crete bed in which the bolts are imbedded,  The rafters
are about six feet apart, and are constructed of two
flitches of wrought iron, with a fliteh of wood between,
well bolted together, the iron on each side being slightly
raised above the wood to form a channel for the vater, there
being no copping used to cover the meeting styles of the
sashes. The rafters and mullions are formed in one picee to
the sectional form of one half the building, the ends of the
mullions being flanged at the ends and bolted to the sills,
and the ends of tho rafters secured in a similar manner,
with this difference, that both ends of the rafters meet
togethor at the epex of the roof, and are volted together
through the ridge. The ends are constructed of extra
strength, so as to require no framework, and the whole of
the building is strongly braced together by light round
wrought iron rods passed through the rafters, the rods have
threads on at one end, with washiors and nuts, by which
the whole ‘building is strained tightly together, and ren.
dered rigid by the iron tubing.

The bottom pancls are formed of wood secured to the
standards at one end with iron p'ns, and st the other by a
brass bolt, the mullions being drilled to recelve the end of
the bolt,

The top edge of ench panel is boveled, and a

molding fixed on tho inside edge to form n stap for the von.

tilating sashes,  Tho gutter plate is of wood, boveled exter.
nally on top edge to the piteh of the roof snahies, and bolted
through the mullion or standard, The front maalies are
hinged to the gutter plate, and mude to open separntoly with
brass stay fosteuings and pins, The roof sashes are made
innix feet lengths, nod hung with hooks to the fron fos
tubing, and secured externally by an fron button nerowed
into the top of rafter between onch snsh. The glnss vonti-
Intors, or top sashes of roof, are hinged in o gimilar manner
to the upright side sashes, and aro made to open noparatoly
with iron levers, pulleys, and cords; but It is intonded 1o
hang them both in future in the same way as the other
soshes herein described.  The paghes are all grooved, and
the glags fised without putty in a manner recently patented
by the manufacturer. A moveable wood slip s fixed op
the bottom rail of each sash, by which the lower end of eaoh
square of glass i secnred from slipping, and proteeted from
breakage. The doors are made folding, and are grooved for
the glass on the same principle as the sashes. The guttors
are of cast iron and secured by bolts and nuts to the gutter
plate and upright mullions, the down pipes from the gutter
forming a column ot ench corner of the building; the ridgn
hns ornamental eresting in cast iron, and at each end jy
fixed an ornnmental wrought iron fernial, The ends Laye
a molded coping and facin, and a projecting corbel at tle
enves, concenling the end of the gutters.

The building is 8o extremely portable and simple in con.
struction that two men of ordinary capncity csn fix and
glnze the building ready for use in a week,

Pine Tree Products.

The pine forests of Europe are utilized to & considerably
extent, There are two establishments near Breslau, in Sile.
sia, one a factory where the pine leaves are converted into
what is called ‘“ forest wool” or wadding; the other an es.
tablishment for invalids, where the waters used in the man.
facture of this pine wool are em.
ployed as curative agents. Two
cases of these products were shown
at the last Paris and Havre Exhi.
bitions, which contained various
illustrations in the shape of wool
for stuffing mattresses and other
articles of furniture (instead of
horse hair), vegetable wadding and
hygienic flannel for medical ap.
plication, essential ojl for rheum.
atism and skin diseases; cloth
made from the fiber; articles of
dress, such as vests, drawers, hose,
shirts, coverlets, chest preservers,
ete., and other useful applications.

For the preparation of the tex-
tile material, an ethereal ofl is
produced, which is employed as a
curative agent, and as a useful
solvent. The membranous sub-
swance and refuse are impressed
into blocks and used as fael; from
the resinous matter they contain,
they produce sufficient gas for il.
Juminating the factory in which
the manufacture is carried on.
We have seen garments for sale
in this city said to be made from the spines of the pine, and
recommended for the cure of rheumatism.

o
>

BALE TIE FASTENER.

We illustrate herewith an improved invention for fasten.
ing bale ties, which, it is claimed, saves much laborand ac-
complishes the work in a fow seconds of time.

A, Fig. 1, is a lever made forked and connecting, asshown,

with a bifurcated plate, near the outer end of which is formed
a slot, C. D isa hook plate, having at its broad end a slot,
E, and terminating at its other extremity ina hook. The
yarious parts are madoe of suitable strength for the purpose
intended and, with the exception of the handle of the lever,
A, are of metal, y
Fig. 2 shows the apparatus as applied to a bale. The hook

plate, D, is attached to the one end of the band by slipping
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the Iatter Into the slot, E, and the forked plato, B, is fastened
to the other end by means of ity slot, C, in a similar manner.
When thus secured, the lever, A, s raised or turned townrd
the bale until tho hook of the plate, D, will enter o hole, F,
on the lover. Tho parts then assume the position shown in
the dotted lines of Fig. 2 marked 1. The lever, A, is then
enrriod over yntil it is pleced as indicated by tho dotted lines,
9, thus drawing the ends of the band together, so that they
may be fastened,  Thoe length of the lever, A, of course, ren-
dors but alight power necessary, so that the labor can be
readily and quickly performed.

Patented December 10, 1872, For further information ad-
dresn the inventor, Mr, R. 8. Sayre, Stilesborough, Bartow
county, Ga.

STEVENS INSTITUTE LECTURES..-SUNLIGHT AND ITS
SOURCE.

BY FRESIDENT HENRY MONTON,

The spring course of lectures at the Stevens Institute
opensd on Tuesday, April 15, with a brilliant lecture by the
President of the institution. The substance of the lecture
may be described briedly as follows:

For the purpose of measuring lights of different brillian-
ey, the light of a candle serves as a standard of comparison.
An ordinary gas flame is equal to the light of fourteen to
eighteen candles, a fact we do not generally appreciate until
the gas gives out and we are obliged, as in New York city
lately, to substitute candles for it. While the shadow of a
gas flame is much more sharply defined and more opaque
than that of a candle, it is surpassed by that produced with
an oxyhydrogen lamp, the latter by a magnesia burner,
this again by the lime light, and so on, until we finally come
to the electric light, the most intense artificial illumination
we are able to produce. All these lights were exhibited by
means of the shadows of objects they cast upon the screen,
and It was stated that the brillisncy of the electric light was
equal to that of five hundred and seventy-two candles. The
iatensity of sunlight, however, is so very much greater than
the latter that it would take a body many times larger than
the sun, composed of incandescent carbon points, to give us
the same amount of light.

Next to this brightness of the sun, the whiteness of his
light strikes us as a prominent characteristic. Now, this
whiteness is due to a harmonious blending of lights of all
colors in proper proportion, asis seen in the spectrum, where
a ray of white sunlight is broken up by a prism into its com-
ponent colors. By reason of its composition it has the pro-
perty of exhibiting all colors with equal effect,a property
not shured by colored lights. The lecturer exhibited = large
burner in illustration of this fact. It was covered with disks
of green, blue, and purple, purposely selected on account
of their dullness by gas light. When illuminated by the
electric light, they became very brilliant. When light of any
color other than white is passed through = prism, its spectrum
18 not continuons but composed of nlternate bright colored and
black bands. These vary with the source of light, and are
s0 characteristic as to enable us to hat substances give
the light, A pieceof brass burned in the electric arch showed
upon the sereen the bands due to its components, copper and
zine, This is the principle of spoctrum analysis, Now, on
examining the spectrum of sun light, we notice that it is
full of dark lines. Kirchoff was the first to indicate the
connection between these and the bright lines produced by
the yapors of burning substances. He obsorved that some
of them, for example nickel, iron, and hydrogen, produced
bright lines exactly colneiGing in position with certain black
lines in the solar spectrum, and he concluded that these sub.
stances were present in the sun.  But why should they pro.
duce black lines in this case? It is because light pussing
through vapors I deprived of certain portions of its rays,
which are absorbed by theso vapors. This was beautifully
shown by eausing the spectrum of the electric light to be
formed on the screen, and then interposing the vapor of so.
dium to its pussage; s black line wes immedintely produced
in the yellow part of the spectrum, and this line corresponds
to the sodium line in the solar spectrum. Transparent solu-
tions similarly blot out portions of the light by absorption,
Some substances produce a great number of lines: iron, for
example, about 200, These have been carofully studied.
Mr, Rutherfurd, of New York city, who, in appreciation of
his eminent servicos to sclence, has been recently elected a
member of the Royal Society, has produced beautiful photo.
gmaphs of theso lines, and Dr. Draper has obtained unparal.
loled photographs by means of diffraction plates,

Thin appuratus, ropregented in Fig, 1, consists of a sories
of prisms, by which the light entering from the rightis made
10 pass twice around the prisms, and is finally photographed
in the polar camera on the right, These photographs, ex.
tending far beyond the visible spectra, have never been
wqualed, ;

The lnes in the solar spectrum are the means by which
we can recognize the pubstances of which the sun Is com.
posed.

‘When examined with the teloscope, the surface of thesun
presents & mottled sppearance, lkened by Nasmyth to over-
lapping willow leaves, und by Father Secchi to rice grains,
Pictures of their drawings were oxhibited upon the seroon,
as was also & photograph taken in the .}, of a second during
the total eclipse of August 7, 1860, at Ottumwa, lowa, just

~us the “ nose of the moon touched the sun's digk,"”

The spots on the sun gradually travel over ity surface, ap-
pearing foreshortened ns they approach the edges. Over and
near them are somotimes visible very bright clouds or facu-
L, An ingenious apparatus, invented by Professor Morton,
eunbled him to represent the passage and the foreshortening
of & polar spot over the surface of n disk reprosenting the

sun. It conslstod simply of an imagoe of the spot upon o
rotating glass eylindor placed bofore the lantern and having
bofore it o gereon with o elroular hole, The spots also change
their shape, and photographs hiave been taken by Mr. Ituth-
erfurd and others of the same spot in different phases.
Some of these were exhibited on the sereen.,

When the edge of the sun's disk I examined by means of
the spectroncape, red hydrogen flamen of different shapes
are obsorved.  Thoeso have boon the subject of considerable
study, A pocloty of Italinn observers, compoged of Fathor

Secchi, Reapighi, Tacchinl, and others, have mapped out ai.
multancously, at difforent stations, the whole edge of the
sun's diglc; but the most remarkable observation ever munde
Heobserved

of them Iy the following by Professor Young.

Fia. 1,—~DE DRAPER'S APPARATUS

a large flame, much resembling a grove of trees, for some
time, when his duties called him away for about half an
hour. When he returned, he found that the flame had been
blown literally to shreds, some of which were ascending at
the enormous rate of 166 miles a second. Their velocity at
starting must have been double or triple.

Fio. 2—~S0LAR FLAMES,

‘Fig. 2 repmsﬁ:ts some solar flames, two of them in contact
with the sun's disk, and one separated from it. Itis supposed
that the interior of the sun is in a liquid state under enor-
mous pressure, and that from it the flames burst through
the surface with & terrific explosion. The lecturer repre-
sented them by means of the apparatus represented in Fig.
3. A glass tank placed in the lantern is filled with a red so-
lution below and cold water above. The coil of wire seen in
the engraving is heated by means of o battery, and causes

Fu. &
the red fluid surrounding it to ascend. The effect Is strik.
ingly like that of the red solar flames. Formerly theso could
only be observed during total eclipses, at tho moment the
sun's disk was totally covered by the moon. Thus the co-
rong of red flames flashes out with the appearance shown in
Fig. 4. This was beautifully shown in its natural colors by
placing behind the perforated scroon, of Fig, 4, hydrogen
tubes, ropresented in Fig, 5, through which the eloctrie spark

Fui, 4

Fu, b,
was caused to flash.

Thig Ingenfous oxperiment olicited
Proctor's theory i that the heat of the
sun is maintained by the cnormous heat gencrated by the
impact und combustion of meteorle bodies constantly st

much applause.

tructed Into the liquid masy of the sun,  Buch lmpact would
cnuge n grand explosion, carrying with it the propuluion of

liquid and gaseous masses thousands of milos upwards, and
would aceount for the solar wpots and the flames rushing
out from the edge of the dink, Bodies leaving the sun with
n volooity of 800 miles o pocond would get beyond his at-
tranotion and never return,  Some of those strike the earth
in the form of metoorites, and prove their solar origin, ae.
cording to Graham, by the hydrogen contained in them,
Thoe fact that most metcorites fall in the day time, mbre es-
pocially at noon, when the sun s towards us, tends o con-
firm this opinion,

— > 1 @ O —
THE WONDERS OF THE EGG.
[A RECENT LECTUNE DY PROFRSSOR AGAMIZ~COXOLUSION,|

In the radintes, the lowest type of the animal kingdom,
the eggs are mostly microscopic. I shall
have moro to say of them hereafter, and
of other modes of reproduction common
to this type, Before entering upon this
part of my subject I wish to make &
broad experimental statement sbout all
eggs and all animals. These eggs, whoth-
er of vertebrate, articulate, mollusk, or
radiate, appear at some time or other to
be identical in structure. At least, no
investigator has ever been able 1o detect
any essential differenco in them. They
are all formed in an organ belonging to
the maternal being, known as the ovary.
In some animals this organ is very sim-
ple.  Whatever its structure, however,
whether complex or simple, there is o
spot in the female organism known as
the ovary, in which eggs are formed.
from which new beings may be deve
loped. But before the egg developes into
the new being, it must be fecundated.
For what 1 have said thuos far with re-
ference to absolute identity of egg struc-
tare throughout the animal kingdom re-
fers only to the egg as vgg, before the
process of fecandation takes place. There
is an organ in the male organisms, cor-
responding to the ovary in the female organism, in which
sperm cells are formed, the contact of the contents of which
with an ovarian egg is an indispensable condition for the
growth of a new being. There are no animals known in
which these corresponding organs do not exist.

Reproduction in the vegetable kingdom is based on similar
structures with similar relations to one another. These two
conditions, essential to the maintenance of types, should be
well weighed by any one who would approach the problem
of the origin of life,

Before showing you the structure of the egg proper, as it
exists in all animals before it takes upon itself any indi-
vidual character, I will say & word on other modes of repro-
duction, in order that you may have before you the whole
subject, and that I may not be limited in my comparison to
the ovarian eggs and fertilizsing cells, but be able to include
budding and self division among the reproductive processes.

With radiates, especially among the hydroids, multiplica-
tion by buds and by self-division is common. An individual
such as I sketch on the board (hydroid), puts out a bud from
the main trunk. This bud grows into an individual similar
to the parent, and it gives rise in its turn to & gumber of
buds which go on multiplying in the same way till o large
coramunity is formed. In other instances, such buds may
drop off, and become free, independent individuals, Some-
times again, new individuhls arising in this way differ from
the parent, and only in thelr offspring reproduce a being re-
sembling the one from which they sprang. Many hydroids,
and even some of the scalephs, multiply by & still more sim-
ple process—that of self-division. The primitive stock
breaks up transversely st regular intervals by constriction,
and each such part, when thrown off, becomes a new indi-
vidual, while the parent remains unimpaired in its vitality.

Certain worms, also, multiply in this way, dividing into
parts, and each part building itself up into a new and perfect
being. Instances are also known of longitudinal division
leading to the same result. Not only is it true that there
uro other modos of reproduction besides that of eggs, but it
19 also u fact that the antagonism betweon mule and female,
on which the whole process of multiplication and increase
among animals seoms to reat, 1s not always necessary for the
production of & new individual.

There are eages in which the germ Is formed, and puasses
through all tho changes until it resches the adult condition
without being fecundated at all. 'Wo owe this discovery to
Liobold. who followed the whole history of the unfecundated
egg in specios of moths, with an ingenuity and persevorance
which leave no possibility of doubt us to his results. There
aro also cases which exhibit an essential difference in the
product of a fecundated ogg and of one which has not boen
fecundated. Upon such differonce rests, for instance, the
wholo economy of the bee community. All the eggs Inld by
tho queen beo prior to copulation produce mules, and these
males aro what nro called drones. The working bovs are
undoveloped fomales, and are tho product of focundated eggs.
What is called the queen is the result of & special training of
ono of these imperfect femalos. The workers choose one of
thelr number, and, by peculine treatmont and mode of feed-
ing, ote., develope her into n porfeet quoon, whose office it
in to multiply the community. There are also some butter.
flica  which produce perfect male and femalo Individuals
from non-fecundated oggn

The young shurk Is fayored at his birth with what seems

to bo an ogig, 1t I, however, a bag of nourlshment, aup-
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pliod by the maternal parent, which keeps him in foc d patil
Jio Is ablo to ot up in business for himself.

THE YOUNG SHARK

What now, wo would ask, 18 the significatico of an ep?
T the eg itanlf an Individual? Ts it o new belng? 1 think
s wo gro on wo shall bo bronght to the conclusion that the
oz i tho new bolng, endowed with an individuality, that In
with a typleal chnracterso distinet that never sineo tho world
Began did the ogg of any one snimal produce an antmal dif.
foring from the parent in essentinl features, or the sood of
uny plant produce aoything differing cssentially from the
plant which bor it.

Wihatever ph nnegE | through, however much
it transiontly resembles the ndult condition of gomo animal
lowor than itself in the same type, it never ends by produe.
ing anything but the kind of animol from which it nrose,
Thero i not a solitary instance on record of a devintion
from that ever recurring eyeleof development which shows
n succossion of specifically identical individuals as the ro.
sult of reproduction, whether through eggs, budding or divi-
slon, There are no other modes of multiplication known,

An egg does not necessarily lead to the formation of one
single being. The egg of the natica, for instance, often di.
vides to form several individuals, though it may nlso de.
velope as one being. In many instances, however, the
natica egg, beginning as one yolk, breaks up into two, four,
or more, one primitive individuality thus dividing and trans.
muting its peculiaritics to a generation wmore numerous
thau itself. Thisis not the case when double birth takes
place in higher animals in the mammalia for instance.  Each
individual is in that instance the growth of a sepurate egg
So in monstrosities in the quadrupeds, where double heads
and the like abnormal developments occur; they come from
the merging of the eges together. The multiplying of indi.
viduals in one egg seems more like the process of reproduc-

tion by self division, as in hydroids and worms; only in the
latter it is a kind of reconstruction of lost parts, while in the
former it is the primitive egg growing into several beings,
The more we esamine these various processes of multipli-
cation among animals, the more are we impressed with the

Within the fnner hag thore i a spot or dof, sometimoen gov
ernl of thom, more or less distinet.  In this eondition all the
s Lhave shown you, all egges born of whatever lying
crenture, nro nliko,

—— s 4@ V-G m ——————
TPIALS OF THE ELLIS VAPOR ENGINE,

Wao Linvo aleendy Iaid bofore onn rondors doseriptions and
engravings of tho Bllis vapor engine, nn invention based up.
on the utiligation of the latent heat of exhnuat steam to pro.
duce power by the vaporization of bisulphide of earbon, and
hnve noted the lnege reduetion in cont of stonm powur, prin.
alpnlly due to the economy of fuel Ineldent to its use, W
have now (o prosent further proof of thoe efficioney of e
nystonm ag indieatod by the results obtained from its employ-
ment In the works of Messes. Poolo & Hunt, of Baltimore,
M., o e at prosent engagod in e oo fmotare,

The driving engine of tho establishmoent, the exhnust
atonm of which serves to produce the vapor for the iy en.
ghoe, and which is nssistod by the Tatter, s of 14 inclios eyl
Indor by 24 inchon stroke, hng an natomntie outoff and runs
ot B0 revolutions per minute,  The vapor ongine is of 10
inchen bora by 14 Inehes stroke, with double slide valves
cotting off at slx tenths stroke, and operates at 176 revola.
tons per minnte,  Bothomachines are connected to the game
Hno shaft by bolts from the fy wheols, The vapor engine is
run withont a governor and with the throttle wide open, the
governor on the steam engine regulating the spoed sutisfac
torily,  About 86 horse power is roquired to drive the works,
a fact shown by the nccompunying indieator cards, taken by
Mr, Ji D, Tsnncs, mochanical engineer, which, we aro in-
formed, average about the same ng and are fair samples of
o large numbaor,

fact that the maintenance of kind, the fixedness of features
in the organic world, is their primary object and inevitable
result. At leact, that is the conclusion to which all my own
studies in embryology have bronght me,

The reproduction of individuals does not go on constantly,
It is periodical, and this periodicity varies in different ani-
mals, Some animals require a long development of them-

selves before they produce eggs, Others lay eggs very
early inlife. Fowls begin to Iny the first yearafter their birth.
Fresh water turtles do not bear young before their tenth
or eleventh year, sometimes not till their twelfth. In oar
common black and yellow dotted fresh water terrapin, and
in the painted terrapin, the eggs require four years of
growth before they are laid. Take a seven year old turtle of
this kind ; it will contain only very small eggs, all of uni-

form size. An eight year old thrtle of the same kind will
have two sets of eggs, one larger and one smaller. One of
nine years will have three sets, the oldest set being the
size of & small pea. A turtle of ten years will have four sets
of eggzs, and in that year she will lay for the first time, and
give birth to the most mature set.

Other animals require but a few weeks to bring theireggs
to fall maturity. In our common jelly fishes, for instance,
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with rose colored ovaries, the eggs begin in May. In July
they are all laid and the yourg begin their independent
life. The season of laying differs greatly in different ani-
mals.  Some lay their eggs in spring, others in midsummer,
others, as the trout family, salmon aund the like, in autumn.
The irregularity of number is another astonishing feature
of this problem of reproduction. It would seem that some
kinds of animals require a far greater number of individuals
for the maintenance of the type than others. Some animals
multiply by bundreds of thousands—nay, by millions.
Others bring forth a single new being, or at the most two or
three at a time.  Some animals bear but once and then die,
Others, more tenacious of life, bring forth new broods fora
long period of years. These various conditions, of growth,
duration, and ripening, these extraordinary differences in
the power of multiplication and reproduction, are no doubt a
necessary part of the economy of the whole animal kingdom,
There is pothing variable or capricious sbout it, and we
must not forget that whoever would account for the origin
or successive introduction of the different types of organized
beings which have followed one another upon earth must
include in his explanation the whole scheme by which char-
neteristios are continued and transmitted,
Before closing, and as a preparation for my next lecture,
T will show you what is the ovarian egg. (Drawing on the
blackboard.) It is microscopic in many animals; but what.
EYOrits size, it consists of an outer bag filled with a semi-
ent fluid which Is somewhat oily, and an inner bag

also filled with a transparent fluid, which is chiefly albumi-
nous. The differencs In the charscter of the two flnids

the steam engine while it was doing all the work, with the
following data:

were taken while it was being assisted by the vapor engine,
the latter using its exhaust :

The first pair of disgrams, at the top, were taken from

Boiler pressure, per gage..-...seaveennnans 50 1bs.
Mean effective pressure indicated.......... 2325 1bs,
Mean back pressure indicated. -«oeeeennenn- 185 lbs.
Number of revolutions per minute.-«......- 86

Total horse power indicated. -« -coeeeeeenns 37316
Beals of IndIeator. - <o aiviaiisnise e a s s dae 0

The middle couple are also from the steam engine, but

Boiler pressure............ Pias v o n e o wjareivierate 36 1bs.
Mean effective pressure-......ooeoeeeeescen 87 lbs.
Mean back pressure..... ..... ST LSO 188 1bs.
Number of revolutions per minute........ S6
Horee power indicated.-.eeeeeeeusaranyens 13-964
Beale of Indicator.«.ceeveeveraennnrnrnnanes Fun

The last pair shows the work of the vapor engine produced

entirely by the exhaust of the steam engine and assisting
the latter;

vnpnrizvr PIOBSUYQ- -~ « saa'ons siaivesssalonsss 45 1bs
Moan effective prossurc. «-..eveeeenaieaea.. 234 1bs
Mean back PrOBBUTC: o s eeseninssnsaanonss 2:45 1bs
Number of revolutions per minute.«...... 178

Horse power indicated .« «vevvnnnnrien..., 22:1088
B A A A EOD o 5.0 0i0s- o157 & Bia e ook rla i Aoe e L

b )
These err1s show that about the same power is required

O}

mmmlluum fo that which fills the inner sac.

to do the re «essary workat all times: the steam engine, when

performing the whnolo labor, Indicating 853 horse power, ar
tho combinod steam and vapor enginog, 5006 horsn power,
1wl bo notlond that, when aselsted by the Eilis engine,
the stenm englne Indlented only 1806 horse powar, whily thy
vipor produced by the hieat of its exhnust glves 221 hope.
power, In other words, the important resolt Is gained of
but 887 por cent of the work belog done by the stenm on.
glne, while the remaining 61°8 per cont in @mpllaﬁad by
the vapor maching, throngh the modium of hont which iy
othorwlse allowed o go 1o loss.  In the prosent instanes this
ratlo wis effected when the steam was worked in the most
oeonomienl manner, and espanded to the atmospheric Do,
wrey while the vapor was nged in o wastoful engine in which
M terminal pressurg averaged nearly 10 1hs,  Had it heon
expandod to the kame extent ns the steam, still better rosn iy
wauld donbtless hinve beon attained.

A lutter from the Hasking Machine Company, of Fiteh.
burg, Mass., forwnrded to us by the inventor, states thut the
syatem hag been introdued into the works of thet corpora.
tlon with overy succoss. Tho machinery of tho establinh.
ment Is operated by a6 by 0 stesin engiue under o Pressure
of 65 1bs, With the exhinust from this engine, the bisulphide
af earbon is boiled and with its vapor n second engine, of §
Inch oylinder by 11 inch stroke, is actusted. The power iy
not only applied to the immediste use of the factory, but Iy
conveyed by menns of o 264 foot wire eable to o neighboring
establishmont.  For this service the company receives s gum
about equal to that which it costs to produce the steam for
the steam engine, so that that which would otherwise L
clenr wosto s here turned into gain, It is further stated
that the vapor engine, when onee in complete order, worked
with literally no stoppages other thun were desired, and that
the total leakoge, for & period of over four months, wus loss
than one gill per 24 hours. At the expiration of the whols
time in which the mnching was in continuous use, about
cight months, the manufacturers, desiring to replace it with
one of newer and more improved form, sold it for cost price,
a careful examination of all its parts by the purchaser prov-
ing that no portion had become deteriozated or injured.

As regards the bisulphide of carbon employed in the boil.
ers, we learn that the Vapor Engine Company have erocted
works for its manufacture and are prepared to furnish it to
consumers at one dollar per gallon. The same concern nlso
supply the vapor engine with their fixtures, ete., in all sizes,
and guarantee that a combined steam and vapor machine

__ |'will give a certain horse power with half the fuel required

to produce the same power . ith the steam engine alone.

In view of the above facts, indicating such large ndyan-
tages, it seems that the introduction of the vapor engine is
8 matter of considerable importance from an economical
point of view. Itis clearly extravagant to consume & Ibs.
of coal per horse power, when, as the inventor claims and
as experience appears to prove, by a simple change in the
system of utilizing its heat, one and a half pounds may be
made to perform the same work.

For a more detailed description of the vapor engine the
reader is referred to page 31, Vol. XXVL of our journai, or
for further particulars, to the Vapor Engine Company, No.
154 Tremont street, Boston, hﬁm

Mining lndu:u'y in Russia,
Russin is the richest country in the world in mineral
wealth, The government official report of the mines now
being worked cnumerates them as follows: Gold, 1,126
(principally in Siberin); platinam, 6; silver and lead, 26;
copper, 71; iron, 1,283; zinc, 6; cobalt, 1 (in the Caucasus);
tin, 1; arsenic, 2; chromium, 1; coal, 193; rock salt, 4;
naphtha and petrolenm wells, 772. The metallurgical es-
tablishments are: 2 mints, 2 founderies for gold, 10 for sil-
ver, 39 for copper, 164 blast furnaces for iron, 214 works for
iron and steel, 4 for zine, 1 for cobalt and 1 for tin. The
mines and founderies employ a total of 154,197, the precious
metal industries, 69,186, and the salt works, 40,000, making s
grand total of 263,383 persons, and utilize the work of 482
steam engines and 2,223 hydmulic and turbine wheels, ag-
gregating 56,255 horse [)O\Vi'l:.‘:
The Wreck of the Atlantic.

G. L. K. calls attention to the small proportional nmfx!n-r
of the light houses, beacons and buoys on the costs of }anmh
North America, and suggests the use of the calcium hght.un
shore for this purpose, as well as the employment by ships
of some explosive ( giving a pyrotechniclight, ol.some-pm.nr.
ranged color, if possible). “He states that a calcium light on
Morris Island was a sufficient landmark, during the war, for
a number of blockade runners, and the report of the siege
guns served the enemy equally well.

PROFESSOR PARTRIDGE, Professor of Anatomy of the
British Royal Academy, is dead. Three men—body snatch
ers—once l-)roughl the body of a boy to him for sale. The
professor suspected from the appearance of the corpse that a
murder had been committed for the purpose of selling th'e
body. He caused theirarrest. One of them turned State's
evidenee, acknowledged the crime, and all three were hanged.
The skelotonof the informer is now in King's College Muse-
um—a present from Professor Partridge.

P
L4

TaE DANGERS OF OCEAN TRAVEL—A correspondont,.(‘».
D. 0., suggests that the propeller shafts of ocenn-going ships
should be 5o constructed that they could be disconnected in
case the engines broke down, and levers and gearing applied,
in order to drive the vessel by manual power. The labor of
the six or soven hundred men, usually on board oneof these
ships, would be available for this purpose, and the vessel
would never be left to the mercy of the waves by the break

down of the engines or the failureof the supply of coal

o
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IMPROVED SPECTROSCOPE.

locted by pouring it In o shallow digh and svaporating It to

‘We ro Indobted to the Chemical News for the nceompany- | drynoss on a stove or in the sun, This conslsts of the various

A ‘ﬂ‘ Ingenious armogomont of & micrometer scalo In connee
‘tion with a pockot spoctroscops, by H. R. Proctor- The de-
vico consist In attaching to the gide of the instrament, A A,

' brass tubo, B B (the first slide of o miniature toy teloscops

o

[
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L avavy T W,

sults usod In toning, generally biearbonate of sodium and
chloride of gold, the latter boing more or loss reduced to n
moetallle ptato, The sods will be usoful as & flux In the
operation of reduction,

NEDUCTION,

The reduction of the wastos to tholr metal
lie form is doneln a very wimplo manner and
with perfect succons, If the following method
In earofully carried out: A common stove, onoe

n

ST '] )|
: @
will answer) braced to the tube and draw tube of the #poc.
troscope by double rings of bont copper plate, @ a b b, Tho
ring, a, slides on the main tube of the apectroscopo by u col.
lar of soft leathor intorposed between thom. A s the oye
piveo, and at A is tho slit, B is the sealo, shown at (2, con-
slsting of transparcnt lines on an opaque ground and illuml.
nated by the same light as that of which the spectrum Is ob.
served.  The imagoe of this scale is reflected in the thin sil.
vered glass diagonal mirror, 7, and is magnified by the lens
of short focus, ¢; thenee it passes through two small holes,
o, about ono eighth inch in diamoter, drilled opposite to each
other in the tubes, and is finally reflected from the prism, d,
to the eyo. The end, B/, of the toloscopo tube ix cloged, and
tho lens, ¢, and mirror, 7, aro comented in o picce of cork.
(2) and (8) ure end viows of the apparatus,

/ I"

attachment will be found very useful.

portation of a large spectroscope might be attended with in
conyenience,

over,

with an egg-shaped cylinder, orone having
# similar open fire place will answer oxeeed.
ingly well, if it has o good draft; this Intter in
an essential,  Thoe fuel should be elther com.
mon anthracite or bituminous coal or eoke,
The best flux, for the various wastos, is sim.
ply salt of tartar (carbonate of potassium), A
sand cruciblo of the capacity from a pint to

(1)

R quart, & pair of tongs, & small scoop with a long han-

dlo—an iron Indle will answer—apd & common pokoer, are all
the necessary imploments.

Build up a fresh firo ln your stove, introduco the sand era-

cible, which has been previously filled to the top with an in-.
thoate mixture of your wnnto—olther of one kind, or all
mixed together—with two or threo times ity wolght of salt
of tartar, Put coal around tho crueible as Iigh as the top,
and give the stove its full draft,
hours, the contents of the crnelble will melt into lquid
mass; you may then add with the scoop moro waste, mixed
as abovo with salt of tartar,

In the course of one or two

T'his has to be done vory grad.
uslly, or the gases, sct froo, will cause the eruciblo to boil
In this way, a quantity ns large as that first intro-

duced into the crucible may beadded. When the whole mass
assumos a liquid form, try, with a hot poker, whether the

mass is homogencous; if it has tough lumps in it, ndd eau.
tiounly somo salt of tartar, keoping up a strong heat In the
mean time; and when tho mass becomes uniform, remove

As probably overy one that has had occasion to use the
pockat spectroscope has felt the want of & means of deter-
mining the exact nature of the lines viewed, this ingenious
It mises the appara.
tus, in fuct, from a toy to an instrument of some scientific
walue, and, if the scale bo correctly constructed and adjusted,
furnishes a very handy arrangement for use in localities such
a8 blast furnnces, Bessomer works, ete., to which the trans-

the cracible from the fire, taking a firm grip with your
tongs, and either pour out the mnss into a dry iron vessel, or
set the crucible on the front of the stove or on a brick to cool,
When cold, you will find the motal in & button, either in the
bottom of the crucible or tho inner vessel, as the case
wmay be,

I must not forget to say that the gold waste, collected ns
stated above, should be mixed with the other waste, and the
soda contained therein will answer ng a flux in connection
with the salt of tartar; and the gold mixed with the silver
can be separated ns directed further on,

-| The process of reduction takes from threo to four hours,
and a strong white heat must be kept up, The materials

@Coxrespondence.

must be perfectly dry, No small globules of silver should be
found interspersed in the flux. If they are found, it Is

[For the SCIEXTIFIO AMERICAN.)
Collection and Reduction of Photographle Wastos,

Not less than half a million dollars’ worth of gold and
silver s annually consumed by the photographers of the
United States; and that fully one half of this can be saved
by proper care is a sufficient reason for this somewhat ex-

tended communication.

From time to time, there have appeared in the SCIENTIFIC
AMERICAN, mothods for the reduction of silver wastes, which
1 thought were not sufficiently explicit; I will now, in as few
words as possible, give my plan, which I have practiced for

a considerable time.

1. All clippings of silvered paper, old filters, papercharged
with drippings from silver solutions, etc., should be kept in
a suitable box; and when a sufficient quantity has been col-
lected—from 10 to 15 pounds—they should be reduced to
ashes in the corner of a clean hearth, by having a little
square place built up with a few loose bricks. Throw into
this place a few handsful, set fire to them, and add the

remainder gradually, while keeping up a pretty good fire.

When all the waste has been burnt in this way, keep the
ashes in o pile and let them be converted into gray ash. 1

am particular in describing this process, as the future success
of reduction depends very much on the completo combustion
of the waste paper, so that very little charred paper is left,
all being reduced to gray ashes, which consist principally of
the silica of the paper and partly reduced silver,
2. All the washings of the prints may be collected in a
" guitable vessel and tho silver precipitated as n chloride by
means of common table salt; too much salt should not be
‘added at a time, as the chloride is soluble in a large excess of

salt. When a sufficient quantity of chloride of silver has
been collected, drain it on & muslin filter and dry it thor
oughly. Treat in a similar manner the washings of negatives

" and the waste developing solution. Or both may be precipi

tated together in a vessel—say o common tight barrel, cut in
Awo—which should be kept in the dark room. The clear
be drawn off from time to time, by means of a
~ giphon or & tap, placed threo or four inches from the bottom.

liquid must

) pitate congists principally of chloride of silver.
f m:ﬁwufz sodium, or fixing solution,

liquid is

becauso the heat was insufficient, or the crucible was re-
moved too soon from the fire, The paper ashes should fur.
, | nish one half or three fourths their weight of metallic silver.
One and one fourth to one and one half parts of chloride
will yield one part of silver, and the other waste from one
half to threo fourths its weight.

CONVERSION OF THE METALS INTO NITRATE OF SILVER AND

CHLORIDE OF GOLD.

Dissolve the metal in a porcelain dish, in a chimney place,
by adding two and one half parts of commercial nitric acid
to two parts of the silver; use the heat of a very small gas
jet or small kerosene lamp, placed under the dish. To pre-
vent the projection of liquid from the dish, invert a glass
funnel over it, resting just inside the edge of the dish.
‘When the silver is dissolved, remove the funnel and evapo-
rate with a stronger heat until dry. It may be used in this
state for photographic purposes, or the mass may be dis.
solved in water, poured off from the black sediment (which
consists principally of gold), filtered and evaporated again
until a pellicle begins to form on the surface; and then, be-
ing removed from the Jamp, it is set aside to crystalize into
nitrate of silver. The mother liquor may be used in solu-
tion or again evaporated to crystalization. The gold, remain-

ing in black powder, is converted into a chloride by adding
to it & small quantity of agua regia (nitric acid ons part and
muriatic acid three parts) in a glass or porcelain vessel, and
evaporating to dryness over a water bath,

C. L. LocaMAN.
Is the ‘loo-v Inhabitable !

To the Editor of the Scientific American :

should
o collocted separately in a capacious stove jar, and the silver
 thrown down by keeping a piece of zine constantly in the
and when the jar gets full of solution, the superna-

: off. When a suitablo quantity liss boen
, drain, as the chloride, on a filter and dry. When
' dry, place this waste, which conslsts of sulplido of
Iver and metallic silver, in & sand crucible—an old one

gt Muerdndudlvu will answer—and ex-
of & common stove, merely to expel molsture

Some years ago astronomers were ventilating the theory of
a hot moon, but you published a short communication which
extinguished tho flaming ardor of the hot theorists.  On pagoe
220 of your current volume, you say that your correspondent
.| N. thinks that the moon may be inhabited, and you imply
that N. is * too wrong to listen to.” Let us think it over,

“ How shall we reason but by what wo know?" Had the
earth been a perfeet duplicate of the moon in its topograph-
jenl structare, what (allowing for difference in magnitudes)
would have been the hight of cur mountains and how deep
would our valloys have been? What would have been the
causo that would have rendered impossible tho continued
existence of plants or living beings in those deep valloys? 1
fmagine that the bulk of our atmosphere would have settlod
down Into then, that the interlor heat of the earth would
haye been of more service to vogetation thero thav, as now,
at tho earth’s surface : that the valley people could have nover
ronchied the platean above, for want of air in those clevated
rogions: and that, to an observer on the moon, the carth
would have presentod the appearance of & ** dead planct,”
devold of stmospliere, vegetation and organle life. Now if
there be any air on the moon, it s all down in the gorgesand

— - —
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valleys. If there are inhabitants, plants or animals, they
are probably of & size as much soaller than we have here as
the moon Is smaller than the earth. Lurge masges cool so
slowly that there may be considerable heat at the bottom of
n valloy fiftoen miles deop. Tho “dircet rays of » vertical
sun” shine twenty-vight times longer into those valloys thian
could be the caso with us—equivalent to all the sunshine
that very deop valloys got in twenty-eight days here (long
enough to mature many plants and some forms of anfimal
Iife}—and without the drawback of nocturnal intermission and
radiation, Buch small plants sand animals ns may he there
would require loss time to grow than the larger sorts of this
world. One of their days would accomplish for them as
much as o whole year does for us.

From all whick I conelude that the moon not only may be,
but probably is, inhabited ; if not by men or their equals, at
ut least by animals, insects, plante, ete, The subject is sn
Interesting one, although we might learn more of it If astron-
omers would only study the moon In comparison with the
earth and ns being subject to the same natural lnws go faras

slmilarity of conditions prevails, W. L. Davis.
Loulsville, Ky,

®
L4

Another Case of Weak Boller Flues,
To the Editor of the Scientific American :

A boiler in this section collapsed its flues lnst week, It isof
42 inches diameter, 20 feet longth, heavy $ inch shell, with §
inch heads, flues of 14 inches dismeter of heavy ¢ iron.  The
ongine is 10 by 20 inches, running o circular saw mill. They
carried about 80 lbs, of steam. The boiler was made this
#pring, of the best C. I, shell iron; the holes were all reamed
nnd no ping were used.  'Will you please tell me what caused
the collapse ? SUBSCRIBER.

Richmond, Ind.

ReEManks By tne Eprron.—The collapse occurred, we pre-
sume, simply becanse the flues were too weak., Had life
beon lost by the accident there would have been good reason
for indicting whoever may haye been responsible for the use
of such a boiler for manslaughter. If properly made the
shell was strong enough to carry, with safety, according to
the steamboat law, 110 Ibs, of steam. We should run
such a boiler at 75 or 80 1bs, The flues, however, were only
safe for about one fourth as much as the shell. They would
probably have collapsed when new, if perfectly round and
true, ot (4 X % % 806000)-+(20 x 14)=101 1bs., and showld
nover have been allowed to run at s higher pressore than
about 25 1bs., if the judgment of the best authorities in the
engineering profession is to be accepted. We are compelled
in nearly every number to refer to this shameful reckless-
ness, or ignorance (which is, if possible, still less pardonable
in builders) in proportioning flues,

Deep Sea Soundings.
1Y the Editor of the Scientific American:

In reading Dr. George Robinson's communication on page
244 of your current volume, it occurred to me that nsinga
self recording pressure gage, attached to a line, would give
better results than the old way., The currents would make
no difference, for the pressure would be the same whether
the line was perpendicular or not. And as we know the
weight of a column of water one foot high, we could calca-
late the depth of any body of water by ascertaining the weight
at the bottom, if water bo incompressible and a column one
foot high at the bottom weighs the same as a column of the
same hight at the surface. And as water is so nearly incom-
pressible, I think the depth could bo approximately ascer-
tained at much less expense than by the mode suggested by
I'r. Robinson.

This may be an old idea, but I do not remember having
scen it anywhere. Cuas, F. LEwis,

Albion, N. Y.

Tae New HAVEN MANUPACTURING COMPANY, In a note
covering a draft for payment of an advertising bill, makes
the following statement: ** Wo are the only advertisers in
your paper who have advertised in it continually for more
than twenty years, Not a number of the SCIENTIFIC AMER-
1cAN has been issued without containing our advertisement,
dusing that time; and we wish both the paper and adver-
tisement continued till ordered stopped.” We expect they
are not the only twenty year advertisers, but, likely, the only
concern whose advertisement has appeated every week for
#0 long a period.

L
Tne MasvrAcTURE OF CoMps,—G. T. L, having read
our article on page 2438 of the current volume, writes to ssy
that in Leominster, Mass,, more than 12,000 combs per day
are manufactured, besides horn jowelry to a large extent.
More than 3,000 hands are employed in this industry. The
trade has been earried on for the past 80 years; and when
the business exists elsewhore, it was probably originated by
a Leominster man.
—_——.
Oxe HuNDHED AND THIRTY first class steamers are now
employed on the various lines, plying between New York
and European ports. During the last thirty-two years—or
sinco ocean steam navigation was fairly begun—forty-four
steamers have been wrecked. b

CrxonoNA.—A careful analysis by P. Carles of the ashes
of cinchons bark, from which the well known medicine
quinine is obtained, shows that the bark contains the follow-
ing substances: Insoluble silica, soluble silics, alumina;
iron, manganese, lime, magnesia, potash, soda, copper, car-

bonic acid, sulphuric acid, phosphorie acid, chlorine,
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IMPROVED WAGON BRAKE.

We illustrate herowith an improved and convenient form

of wagon brake which, by simple devices, may be readily

applied or thrown off iy the driver from whatever position
about the wagon he bo loeated,

Ais thoh\haho:‘:imudlolhom frame, a8 repro-
sented, and convecting with ono end of the brake bar, B,
The forwand extremity of the latter is pivoted to the upright
Jever, C, which, at ita lower end, i» similarly attached to the
wagon frame. The lever, C, passes up through a slot in the
curved rack bar, D, or the latter may pass
through a slot in the lever, as shown
in the engmaving. The mek bar has
ratchot toeth formed upon its upper
wide to receive the wl o ng'l‘:d Of‘ the
sliding wi, a threo
armoed h‘:::‘udp.h pivoted at or noar
its middle point to the slotted upper
end of the lever, C, and st the end of

" jts rear arm to the slotted extromity of
the pawl, E. The latter extonds down
parallel to the lever, C, and is made
in two parts connected by a folded
spring. G is a short plate, one end of
which is rigidly connected to one part
of the pawl, E. The other end is movably
affixed to the opposite part. By this
means the plate, G, allows the extrem.
ities of the two portions of the pawlto
approach each other, compressing the
spring as the engaging lower end slides
over the rack, while it protects the
spring by receiving the draft strain
when the pawl is being raised to throw
off the brake. A guide, H, on the lever,
C, serves to keep the pawl in place. To
the upper and forward arms of the
three armed lever, F, are attached two
cords, which can be conveniently oper-

ated by the driver. By pulling upon
the lower one, the lever, C, will be drawn forward, press.
ing the shoe against the wheel, when the parts will be held
in position by the pawl engaging in the ratchet teeth. To
throw off the brake, the upper cord is pulled, lifting the
pawl from the rack when the lever, C, will be permitted to
return to its original position.

Patented March 20, 1870, through the Scientific American

Patent Agency. For farther information address the inven-

tor, Mr. Michael Powell, Camp Warner, Fort Bidwell, Cal.

The Milllon Dollar Telescope,

‘We continue to receive suggestions and offers of assistance
in the construction of the proposed giant telescope, from
which we extract the following:

8. L. D. suggests that tho surplus in the Patent Office
treasury sfiould be devoted {o this object, as it properly
belongs to the inventors in the United States and should be
expended only for some purpose which would reflect credit
on our national inventive genius. He believes that every
inventor who has contributed to this fund, by paying fees
Iarger than are needed o discharge the legitimate expenses of
the office, would approve of this appropriation of the money.

J. H. M. proposes a stock company with 100,000 shares of
$10 each, and offers to take 2 shares. He is in favor of select-
ing & board of directors from our most eminent men, with a
certain number of practical workmen in addition. He de-
precstes the idea-of begging for subseriptions, and believes
that & company, such as ho proposes, could execute the work
in time for the Centennial of 1576

J. W_ H. say» that the idea is sablime, that the country is
full of money, and that it Is disgraceful that so little is ex.
pended for scientific purposes. Though a poor man, he will
take s $10 share; and he suggests that each subscriber be
allowed to use the teleacope in proportion to the amount of
his holding, priority being settled by the dates of applications
for shares.

8. V. C. was unprepared for ;0 much enthusisasm on this
subject, and has sent us & proposition, of which the follow
ing are the main points: Organization of the * Ameriean
Astronomical Soclety,” with a eapital of §2,000,000 in shares
of $10 each. The presidents of the 315 colleges empowered
0 confer degrees in arts, should nominate the officers, who
are to be eloctod by the stockbolders.  The eollege presidents
should organizs societies in thelr several States to promote
the work and receive subscriptions for shares. No one who
Is 0ot of distingulshed scientific attalnments should be ap
pointed to any office in the Company, lest the publie should
lose faith in the project.  An obwervatory should be bullt in
the loaality determined upon by the scientific officers ax most
suitable for the purpose. J. W. H. does us the honor to pro
pose the oditor of the Sormxriric AMERICAN as the first
“* temporary secretary " of the American Astronomieal Socl.
ety, whose duty it shall be 10 communieate, elther by circular
or through this journal, with the presidents of eolleges, ste.,
s aforesaid.  He wants the ball started immediately.

F. H. R. thinks that the scheme could be well promoted by
& lottery, & form of specalation much in favor in thess days
Ho points out bow thesters, hotels snd houses are ofton dis
posed of for twice their value by this means; and he says,
with muek truth, that any one who drew a blank in the dis
tribution would have full valus for his money In the increas
of knowledge, which will benefit the whole world

L P. 8 says that, as our varions articles referring 1o the
willion dollar spparently mesn business, if an in

Stramest can be ballt for ons or even two million of dollars,

with an effectivencas increased in any reagonable proportion
to the cost, the monoey can be easily raised ; and he would like
to take some stock in the enterprise for the benefit of science.

T. C. L. C. suggests that it would be a good plan to have
a box in every post office in the United States where every
one could deposit his share to help forward the great work,
each postmaster sending the money to the United States
Treasurer. ** Weare behind the times,” hesays; “ while the

inhabitants of other planets point their great telescopes
toward us, we have only small ones to look in return with,

\

POWELL'S WAGON BRAKE.

We want a Inrge one and must bave it. We long to know
more about the othor worlds, which we have hitherto seen
only at a distance,”

IMPROVED FLY TRAP.

Our illustration represents a noew fly trap, which consists
in a rotating eylinder, operated by clock work, upon which
bait is placed. Tho flies alighting thercon are earried around
until a seraper brushos them off, when they enter a cage
from which they cannot escape.

Fig. 1is a perspective view, and Fig. 2 a gection of the
device. A s tho rotating eylinder actunted by suitable elock.
work containedin the case, B, and revolving in a semicireu.
lar cavity, C, in the box or frame of the apparatus. To the
periphery of the eylinder are attached ribs, D, at such dis-
tance apart that one rib. may always be in’the cavity, C.
Upon the surface of the cylinder, between the ribs, bait is
placed, seeking which the flies alight upon said cylinder, and

I'iy.l
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are earried in the direction of the arrow, Fig. 2, into the eay
ity, C, the rib in their rear preventing them from returning
until they encounter the seraper, E.  This last mentioned ap

pliance is pivoted to the rear of the box, and is so arranged

that its forward edge comes so close to the body of the eylin
der that a fly cannot pass beneath i, and is consequently
brushed off. Suitable stops are provided to prevent the scrs
per from eontact with the eylinder, w hile, by free l.n moving

rile to Just
box. s formed » s

the

on Its pivots, it allows the s beneath

the seraper, and noar the top of the
sAge  or spoul |

throngh which i, secing ligh,

quickly pass into the eage, G. The spout, F, fits into another
spout, H, attached to the forwand side of the cage. The top
of the spout, H, I» pivoied at its outer edge, and rests upon
the htpuf the spout, ¥, so that, when the oage is detac hed,

it may drop down and close the aperture to provent the es-
eape of the flies, which may be then destroyed. Patented to
A. M. Chapel and J. G. Hubbard, through the Scientific
American Patent Agency, November 26, 1872,  For farther
information address George Fitch, Lenox, Mass.

How to Construct Earth Boring Implements,

Professor (i. H. Cook, State Geologist of New Jersey, in
his last annual report, recommends the more extensive use of
the auger in prospecting for usefal products, in which that
State so greatly abounds,

The suger, he says, is available in
all borings through strata or beds free
from stone, and is, therefors, valuable
in searching for clays, marls, glasy
sands, peat, homatites, ochers, ote,
Boring scarcely disturby tho surface, is
quickly done, comparatively cheap, and
affords us correct knowledge concorn.
ing the strata penctrated. For this
work augers of various patterns are in
uge.  Generally an ordinary threaded
auger with a bit, dinmeter from an inch
to two and a half inches, isused. This
is welded on toan iron rod, whose cross
section may be square or circular, This
is made to screw on 8 second rod, and
that on another, o a8 to get any de.
sired length. These rods are general-
ly square, and about three quarters of
an inch on a side, but a8 a rule the size
of the rods is proportional to the diam-
eter of the bit. They may also be
gpliced together and fastened by a ring
shoved dovmn over the two lupping ends,
Upon a rod, thus constructed, a han.
dle is fitted so as to move up and down
upon it, and to be fastened by o wedge
at any desired point. By meansof thiy
the auger is turned, requiring, gener-
ally, two men. When the thread is filled, the suger Is
drawn up and the material examined, so that every portion
of the strata penetrated can be examined at the surface,
Augers are rarely used at greater depth than forty feet, and
in nearly all cases this is sufficient to test ground. At such
depths, and even at twenty feet, the raising of the aager is
a ditficult matter, and then a windlass, or better, a derrick,
with a block and pulley, may be employed. Such a length
of rod also requires guides to keep it erect, and for this pur.
pose shear poles set up at the mouth of the boring are nee.
essary. Theso may be of thesame length or alittle less than
that of the rods. Sometimes strata of wet, running sands,
or quicksands, are met with, and this fills the boring, sud
the auger makes no headway. To countersct this, tubing
must bo used. Sheet iron pipes of thesize of the bore are

| driven down to shut off the sand, and the boring is then re.

sumed inside of the tube. Gravel or small cobble stones
may be broken by a chisel.pointed rod, and then either
raised by the auger or pushed to one side. Sometimes
the bit Is made convex, or shape-shaped, at the bottom,
Equipped with these tools, two men can put down several
twenty feet holes in a day, or one (possibly more, with favor.
ing conditions), forty foot boring. Of course the location of
the borings must be judiclous. Side hills or sloping ground
arealways to be chosen rather than summits, or ridges, or
fiats. In Germany, boring is an almost universal mode of
scarching for brown coal. The strata covering this are
earthy, and are such as are readily penetrated by the auger,
but the thickness of this covering often excoeds 100 feet,
At this, and even greater depths, the auger s employed
with sucoess. In Saxony, borings having an average dopth
of 120 feet cost twenty-seven cents per vertieal foot.  There
the augers are often mado with a valve opening upwards to
hold the material as it Is loosened until mised to the surface,
Pod augers, with a vertieal slit ora epiml alit, constitute an.
other form. To break a stone or to push it aside, the bit is
made double edged, or & chisel borer or drillis lot fall upon it
The diameter of the bit is sometimes as much as six inches,
and then the rods are correspondingly large, and the working
of them requires long leversat the surface and inervased pow-
er. In Now Jorsoy, depths of 40 fect are in nearly all cases suf.
ficient, as st greater depths the amoant of top earth is too
much to be moved, and sobtermanean wining would be too
expensive. For this depth, an anger two oF two and & half
inches disineter, with five eighths inch rods, is sufficlently
large. The employment of this comparatively inexpensive
mode of searching s earnestly recommended 10 all interested
in the discovery of clays, marls, sands, or other valuable
earthy deponits

- - -
Powerful Electro-Magnets,

M. Jamin of Paris has exhibited to the French Academy
an artificial magnet, weighing 4°4 pounds, of which the earry-
ing fores is 99 pounds.  This result has been gained by sub-
stituting very thin leaves, thoroughly magnetized—to satu.
ration, as the inventor expresses it,—for the thick plstes
tormerly used In constructing electro.magnets

Au idea of the magnitude of the power thus obtained may
be gathered from the fact that, although some natural mag-
nets have earried loads of twenty times, the sustaining capac
ity of the best artificial magnets has not exceeded four or five
titnes, thelr we ight. The practical spplication of M. Jamin's
discovery will be to diminish, in an immense degree, the
volume and welght of the magneto-electric machines for the
production of Hght and electricity
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A New Fowmto Discaso.

E. Hallier doscribes, in the Zeitschrift fir Parasitenkunde,
® new potato disease which has appeared in the crop at
Apolds, near Jona.  The disease diffors from the ono ordi.
narily known in this country in attacking at onco the tubors
and not the leaves, The tuber is found to be covered by
purplish felt, which is the mycollum of a fungus; the
skin of the potato is in some cases ap parently not penetrated
by this mycelium, whilo in othors close examination with
the microscope shows that it is, the skin being in these canon
wovered by a number of black spots having the appearance
of the perithecia of a pyrenomycetous fungus, the tuber be.
coming then completely destroyed by a cancerous disease;
the fungus, which probably belongs to the gunus selerotium,
appoaring always to accompany the disease. Professor Hal.
lier thinks that the remedy will probably be the same as in
the ordinary potato disease: selecting early kinds, using
only mineral and no animal or vegetable manures, and a
careful soloction of the best adapted soil.

Artificial Butter.

‘We have heard of several plans for the manufacture of
artificial butter, and we may add we have tasted an abomina-
ble componnd which,under the name of “‘cooking butter,” is
retailed at 2 Jow price by conscienceless grocers,to the poorer
elasses and boarding house keepers in this city, asthe genu.
ine article. The London Grocer now publishes a description
of a butter artificially prepared, which it editorially states is
really excellent. The process of manufacture consists in
ralsing fat to a very high temperature and thereby, and
with the aid of steam, carbonizing and volatilizing the objee-
tionable impurities. The thin and unused parts of beef
suet are employed while perfectly fresh. The substance con-
tains no butter at all nor any chemical ingredient, and is
composed entirely of suet with a very small quantity of salt.
The editor of the Grocer has tried it and likes it best on
toast; but as he says it tastes like pure fat, we question
whether any general pablic, unless it be the Esquimaux,
would partake of it with equal relish.

NEW MACHINE FOR SINKING WELL TUBES.

‘We are indebted to the Bulletin du Société de I'Encour-
agement for the accompanying engravings and description
of a novel device for sinking the tubes of instantaneous
wolls. The pipe is forced down until an underground
water level is reached, when it may be used directly as a
pump body, a piston buing inserted, or as a conduit to a small
force pump at the surface.

The apparatus consists in a vehicle, A, the wheels of which
aro hold immovable during the operation of the working
parts by tho brakes, B. € Care the upright posts, a device
similar to a pilo driver, which may be turned back upon
trunnions, D D, horizontally upon its carriage, for conve-
nient transportation. The posts when erected are sustained
by braces, E E, and at their upper ends are provided with
pulleys, over which pass cords which"are attached to the
ram, G, s mass of metal weighing some 220 1bs. In the sides
of the latter are placed friction rollers which work in grooves

in tho side posts, I In the tube to be sunk, in which, just
above ita sharp lowor extremity, ix made a number of perfo.
mtions, It passes through the ram and also through the col.
lars, J J, belng held by the Iatter in a vertical position, The
ram In holuted by the cords, and on being let fall, strikon
upon the eylinder, 1, which in fastened to the tube for the
purpose, thus forcing the latter into the ground. At K are
a number of spare tubes piled for transportation at either
wido of the earringo. L is & tool box arranged under the
platform,

It s statod that, by this machine, pipes of from 1°5 to
Inches in diameter have been driven vertically down as far
as 48 feot. When one tube is baried, another is fastenad
to itsend by a sleeve, and the ramming continues. The
total weight of the apparatus is 1,200 Ibs. This method
of rapidly obtaining water at points where the supply is most
needed s, without doubt, one of considerable importance
and valuo, especially for irrigating and other agricultural
purposes,

an
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THE AGRICULTURAL MACHINE WORKS OF CHICAGO.

The increasing tide of emigmtion setting toward our West-
ern territory, together with the rapid settlement of large
tracts of fertile and arable land by classes devoted to agri-
cultural labor as a means of subsistence, has given rise to
the development of an industry which, at the present time,
has assumed proportions of almost incredible magnitude.
We allude to the manufacture of agricultural implements,
without the aid of which the profitable working of large
farms wonld ba a physical impossibility. Throughout the
West the progress in this branch of trade has been not only
great but rapid. The tenacious sticky soil of the prairies,
and its heavy products, proved at the outset that substantial
machinery was requisite for its caltivation. The inventive
genius of the country was thus stimulated, first to improve
upon the implements in use to render ther suitable to exist-
ing needs, and afterwards to devise new machines for the
same end. The latter, no small number of which have been
brought to the notice of the world through the columns of
this journal, have, when proved valuable, found a ready
market, and vast manufactories have sprung up, producing
them in iinmense quantities to meet the constantly increas-
ing demand.

Of these great works, the largest and most complete are
located in Chiacgo, in which city three establishments exist,
which are probably organized on a grander scale than any
other of their kind in the world. The most extensive is the
manufactory of Messrs. C. H, McCormick & Brother, and is
engaged in the production of the celebrated MeCormick reap-
or. The present works are entirely new, having been but
recently completed, as the former building, together with all
the machinery and a large amount of finished stock, were
swept away by thegreat fire. The present structure is five
stories high, 350 fect long, and is built in the form of an E,
with wings 660 feet in length. It is constructed of brick,
and has an aggregate area of floor of six acres. Besides the
immense casting room and blacksmith shop, the latter con-
taining thirty forges, there are forty-five rooms averaging

NEW MACHINE FOR SINKING WELL TUBES.

100 by 00 feot in wlze, with solid brick fire walls and double
iron doors betweon eacli.  Motive powar In obtained from =
00 horse power stoam engine, The preeautions against fire
are ns perfect as possible, snd are based on a system of great
officiency. On each side of the fire walls mentioned, are
large steam and wator pipes running parsllel and also per-
pendicular from cellar to roof. Upon each floor nre openings
in these pipes, to each of which a hose twenty-five feet long
in nttached, Through the iron doors in the division wall are
mndo o number of wmull apertures, Inrge enough to admit
the nozzle on the end of the liose., Should a fire break out
in any of the rooms it ean thus bo played upon by streams of
water in sueh unlimited quantities ss to check its progress
at once,

The cost of the new building has been sabont $500,000,
and although the works have not been taxed to their fall ex.
tent, it is believed that at least 10,000 reapers will be com-
pleted before the harvest of 1873. The present foree of work-
men s 600. The material used is in keeping in quantity
with the mammoth character of the establishment. Forty
tuns of pig iron are melted daily in the two cupola furnaces,
and about five tuns of wrought iron are used in the black-
smith shop.

The manufacture of plows, cultivators, and other imple-
ments of farm machinery is carried on on a giganotic scale
by the Furst & Bradley Manufacturing Company, a corpors.
tion organized in 1854. Some idea of the magnitude of the
works may be obtained from the fact that there are in the
buildings of the establishment over four acres of floors.” The
yearly product is 15,500 plows of various descriptions, 7,200
cultivators, 1,500 wheelbarrows, 4,000 sulky rakes, 7,000
rond scrapers, 4,000 double shovels, 1,500 harrows, 600 straw
cutters, and 50 field rollers, besides a large amount of the
machinery used in the manufacture of these articles. Noless
than forty-nine different varicties of plows, thirteen of cul-
tivators, two of harrows, seven of rollers, six of scrapers, one
each of straw cutters and rakes, and three of barrows, mak.
ing a total of eighty two different implements, are here pro.
duced. About 1,000 tuns of iron and 1,000 of steel are annually
used. The metal is shaped for plows or cultivators in four
powerful drop presses which, together with all the punches,
shears, and the 125 horse power engine which drives the
works, were made by the company for its own use. The re-
ceipts of the establishment last year were, it is said, $600,000,
and its products were transported all over the world.

The youngest of the three great factories is that of the
Chicago Plow Company, located directly in the city of Chi-
cago. Forty different styles of plows and cultivators are
here manufactured, and about 500,000 Ibs. each of iron and
steel yearly expended. The works employ 150 hands, and
are capable of producing 25,000 plows per annum. The
buildings recently erected are arranged after the most ap-
proved plans, and the machinery throughout is of the finest
description.

The three establishments disburse for wages alone in Chi-
cago nearly $50,000 each month, and employ in the aggre-
gate 1,000 men. The manufacture is steadily increasing,
and there is little doubt that, when the immense tmcts of
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territory betweon Chicago and the Pacifie bocome more denne:
1y populated, even the groat resources of the workahops
above desceribed witl prove inadequate to meet the demands
upon them,

- -
OHEMICAL NOTES,
Carbon Water Fllters.

Water standing in n glass globe, the mouth of which was
stopped with cottan wool, showed atter somo days signs of
vegetablo growth on its surface. The same water, filtored
shrough a carbon filter into a globe free from alr, also soon
showed like signs of the existonce of life. The same water
after bolling romained perfectly clear for days, 1 there
fore conclude that carbon filters are uscful only in purifying
water from mochanical impurities, as sand, Ume, ote,, but
that they cannot remove sny of tho so.celled germs, —Jiliua

. Rosin OIl and its Uses,

Rosin oil 15 & product of the dry distillation of rosin, ‘ihe
appamtus wsed consists of an ron pot, o hoad pieee, o con:
densing Lrrangement, and a recolver,  In the digtillntion, o
light oil comos ovor first, togother with water.  Ansoon ns a
cessation in the flow of the distillate ocours, the receiver s
changed, and the hoat is furthor ralsed, when o red colored
and heavy rosin ol comes over.  The binek residue romain.
ing in the pot is used as & piteh.  Tho Tight oil, called ** pin.
oline, " s rootifiod, and the acetio acld water passing over with
it, i saturated with caloium hydrate, filtered and evaporatod
to drynoss, and the ealcium acotato obtained is omployed in
the manufucture of acotioacid.  The rosin oil, obtained aftor
tho light ol has passod over, has a dark violet blue color,
and is ealled ¢ bluo rosin oil” The red oil is boiled for o
day with water, the ovaporated water being returned to the
vessol; noxt day the water is drawn off, snd the remaining
rosin ofl s saponified with caustic soda lye of 86° Baumo,
and the resulting almost solid mass 18 distilled so long ns
oil passes over. The product obtained is rectified rosin oil,
which is allowed to stand in fron vessols, protected by a
thin Iayer of gypsum, whereby, after a fow weeks, n perfect-

1y clear oil is obtained froe from water, Tho oil of first
quality is obtained by s repetition of the foregoing opoeration
upon the once rectified oil.  Tho residues of both operations
aro melted up with the pitch.

-~ Roxin Ol Soap.

One hundred pounds of rosin oil and 80 pounds of lime
slaked to a powder are agitated in an iron pot, and the mix-
ture is heated with stirring, till & uniform paste is obtained,
free from lumps and runniog from the stirring implement
like sirup.  With this rosin oil soap, il the different varie-
ties of patent grease are made as follows :

Wagon Groase,

BLUE PATENT GREASE.~500 Ibs, red rosin oil are heated
for one hour with 2 1bs, caleium hydrate,and allowed to cool.
The oil iz skimmed off the sediment, and 10 to 12 1bs, of
rosin oil soap are stirred in till allis of buttery consistence
and of blue color. .

YELLOW PATENT GREASE is prepared by adding 6 per cen
of turmeric solution to the blue grease.

BLACK PATEST GREASE. —Lamp black is used to produce
the black color.

PATENT PALM OIL WAGON GREASE.—10 Ibs. of rosin oil
soap are melted with 10 Ibs. of palm oil; 500 Ibs. of rosin
oil are then added, and as 3nuch rosin oil soap to make the
whole of the consistence of butter, and lastly 7 to 8 Ibs. of
caustic soda lye.

PARAFFIN RESIDUES.—The thick oil which remains in the
paraffin manufacture is used as a lubricating oil, partly on
account of its cheapness, and partly on acccount of its not
soon solidifying by coid.

In order to thicken, some iead soap is melted with it.
Mixtures of rosin oil or rosin oil soap and petroleum, with
gireerin also, are vften used as lubricants.—Journal of the
Chemical Society.

Coloring Silk Blue.

20 parts sodium molybdate and 20 parts sodium thio-sul-
phate are dissolved in 250 parts water. To this solution,
heated to boiling, 6 or 8 parts ordinary hydrochloric acid are
ﬁ:{uﬂy added. A beautiful blue liquid is thus obiained.

A Durable Paste.

Four parts by weight of glue are allowed to soften in 15
parts of cold water for some hours, and then moderately
heated till the solution becomes quite clear.  Sixty-five pnrt.s
of boiling water are now added with stirring. In another
vessel 30 parts of starch paste are stirred up with 20 parts of
cold water, so0 that a thin milky flnid is obtained without
lumps. Into this the boiling glue solution is ponred, with
constant stirring, and the whole is kept at the boiling tem-
persture.  After cooling, 10 drops of carbolic acid are added
10 the paste. This puste is of extraordinary adhesive power,
and may be used for leather, paper or cardboard with great
success. It must be preserved in closed bottles to prevent
evaporation of the waier, and will, in this way, keep good
for years.

Parisian Wood Varnish,

To prepare this varnish, which has been long celebrated,

the author dissolves 1 part of good shellac in 8 or 4 parts of

‘aloohol, of 92 per cent, (by volume) on the water bath, and

eautionsly adds distilled water, until 8 curdy mass separates
out, which is collocted and pressed between linen; the

Wﬁ filtered through paper, all the alcohol remaved by

from the water bath, and the resin removed and
mlilw until it ceanes to lose weight; it is then dis-
IﬂMb double its weight of alcohol, of at least 06 or 98
Per cont, and the solution perfumed with lavender oil.—Z.

Proparation of Floor Wax.

Two ounces of pearl asli, 10 ounces of wax, and about Lnlf
A pintof water are hoated to boiling in o dish, which ia fre.
quontly agitated, until o thick fluid mass is formed, from
which, npon removal from the fire, no watery liquid sepa-
ratos opt.  Bolling water is now ocautionsly added to the
mass, until no watery drops are, distinguishable, The dish
In again sot on the fire, bat its contents are not allowed to
boll, otherwise myricin would separate out, 8 or 9 piots of
water being added, little by Hittle, with constant stirring.
Coloring mattor msy bo added, it desired.—Nessler,

Fireproofing Wood,

1. Tho wood is twico painted over with ahot saturated
wolution of 1 part of green vitriol and 3 parts alum. 2. The
wood, aftor drying, Is again painted with & weak solution of
groon vitriol, in which pipo clay has been mixed to the con.
sistency of ordinary paint, This cost is renowed from time
to timo.- 2 Sieburger.

- igr—
The Frovention of Boller Incrustation,

EBxporlence has fully demonstrated that, for o thorough
provention of boller Incrustation, reconrse must be had not to
mechanieal but to chemicenl means, Sediment poans in the
boller or ingonious devices placed in the heater to intercept
the feod water it I8 trae, ronder the accumulation, in o great
measure, loss rapid.  But thay guch means ultimately fail in
ensuring to the generator complete immunity from the dan-
gorous doposit is owing to the reason that they merely serve
to rotard the formation of seale without in any wise elimin-
ating the cnosos to which it is due.
The substanees which practieally are founfl in the precip.
Itated muttor of boiler water congist nearly exclusively of
carbonntes of fron, lme and mognesia, with sulphate of lime.
These salts are thrown down and, as all are aware, form a
golid and gometimes oven vitrified layer, productive of highly
dangerous results,  Tochemieally act upon the matter which
the watoer holds in solution, various sgents have been tested.
Vegotablo substances containing acetic acid, though frequent-
ly used, are disadvantageous, because the acid attacks the
boller iron and fails to decompose the sulphate of lime, so
that the Intter is precipitated and slowly forms scale. Starchy
materials, though tending to reduce the deposit to a loose and
golatinous musy, easily removed, are open to the objection of
causing the water to fonm and of thus rendering the gage
cocks useloss, Murinte of ammonia and petroleum, also
sometimes employed, haye serious defects, so that in fine our
consideration of boiler anti-incrustators is virtually narrowed
down to two: tannic acid and the fixed alkalies, potash,
soda, ote.
It is a compound of these substances to which it is our
present object to direct the attention of the reader. We
allude to tannic acid and soda, forming the tannate of soda,
Tannic ncid\, in its free state, added to boiler water, acts
directly upon the carbonates and changes them into insoluble
tannates, which being amorphous and of light specific gravity,
have no tendency to mass, and remasin suspended in the eur-
rents. The objections to the acid alone are that it tends to
corrode the boiler iron, though in a far less degree than acetic
acid, and will not decompose sulphate of lime. Fixed alka.
lies will, however, produce the latter result, but the advan-
tages of their sole use are counterbalanced by other defects,
it naturally occurs, from the above, that a combination of
the two materiais would be productive of beneficial results;
and such is indeed the case, as a brief consideration of their
reaction, when united in the form of the tannate of soda and
used for the treatment of boiler water, will show, The car-
bonates of lime and magnesia, combining with the acid, are,
as we have above observed, precipitated as tannates, which
eventually form a light, loose sediment, ecasily blown off.
The carbonate of sods, uniting with the sulphate of lime,
decomposes the latter, the sulphate of soda is retained in
solution, and the carbonate of lime is acted upon by fresh
portions of the tannate of soda. Thealkali being constantly
present prevents the acids, tannic and carbonie, by reason of
their greater affinity, from corroding the iron. On scale
already formed, the tannate of soda has a similar reaction and
causes a similar disintegration of the exposed surfaces.
Portions of the deposit become loose and may be removed at
intervals until the boiler is clean, when the prevention of
further formation may be effected by the addition of small
quantities of the tannate to the water.
Theoretically, therefore, the tannate of soda being n neutral
salt, not only fulfils the prime requirement of preventing
scale, but will accomplish its work without injuring the
beiler iron, It remains for usto consider its practical utility.
Hitherto, at this point, an objection was at once encountered,
namely, cost; an item, as many who have experimented
with the substance are aware, sufficient to render its extonded
employment & matter of no small pecuninry importance,
This difficulty is, however, now removed, and we learn that
the material can be snd is produced from inexpensive and
easily obtained substances, at a price within general reach:
ten cents per pound. The manufacturer, Mr. N. Spencer
Thomas, of Elmira, New York, having made careful investi-
gations into the natare and composition of the article, states
that the fluid tannate can be used in quantities of from one
half pound per each horse power of boiler, or, when the latter
is badly incrustated, a full pound, with excellent results.
The material is mixed with five or six times its bulk of water
and pumped into the geperator with the feed or put in
through the safety valve before the steam is up, After the
boiler has been run for a fow days it is emptied, the loose
scale removed and the same quantity of tannate again used,
This is repeated until the entire deposit is removed, after
which small amounts of the salt may be mixed with the feed

water must govern the engineer in the quantity of the snb.
stance 10 be used, In order to avold waste.

Apart from the economy due 1o the preservation of the
boiler, its consequent froedom from repairs and immunity
from explosion, the use of an offective anti-incrustator It pro.
duetive of no gmall saving In cosl.  On this point, as regnrds
the tannate, wo hinve the evidence of the Oneida community,
by which the material was folly tested. The Oneida Cireular
states that the boflers were conted with an exceptionally
hoeavy incrustation dus 1o the use of hard water; but that, In
less than o month after beginning the employment of the
tannste, a difference in the amount of conl burned was clear
Iy apparent. In summing up the ndvantages gained, the
above journal estimates the econowny in one year to bo: for
two bollers 20 per cent and for one boiler 25 per cent on the
quantity of cosl consumed, or, in the value of the fuel alone,
n saving to he effected of §402,

We would refer our rendors to Mr. Thomas for further
particulnrs regacding this valuablo matorinl, 'We understand
that it ix not sold in quantities of less than o quarter barrel
or 126 pounds, which In considered as small an amount as
can be used to any advantage, a singlo application not being
sufficient to successfully remoyve alrendy formed scale,

A Sensible Goowe,

Tho Syracuse Standard tells us of o family in that city
that kept o small flock of goose, Some fow weeks since the
geese were missing, and all offorts to find them proved
fruitless. But one day recontly the gander of the flock re-
turned to the front gate of the premises of his owner, and
immediately set up a loud sorenm,and would not be quieted,
nor come into the yard  Finally the owner enmo out and fol-
lowed it for o number of blocks until it entered o yard, at
the rear of which was an old barn, On opening it the bal.
lance of the flock were found, and were taken possession of
by the owner. It appeared that the gander had made ita
escape through a hole in the floor of the barn, and then
started for home to give the alarm.

P
°

Wire Concrete,

Mr. Philip Brannon, says Hardware, Motale, and Machine
73/, has devised a system of wire concrote which consists of
n sustaining metallic framework or skeleton, upon which
wires are strained, the whole being enclosed in the conereted
materials forming the body of the structure, By this ar-
rangement not only are the walls and floors of & building
run up in concrete, but the doors, shelves, and other fittings
are formed of the same material. The strains on the build-
ing are thus equally distributed, and a fireproof construe-
tion, it is stated, insured.

The system is considered advantageous for the building of
piers and sea walls, and is applied to breakwaters by lining
bags of wire with concrete and filling them with sand. These
are placed in position before the concrete has perfectly set,
and are well rammed down together. =

= -

Permanent Whitewash,

The annual enquiry for a good whitewash has commenced,
and the following may be found useful; Take hialf a bushel
of freshly burned lime, slake it with boiling water; cover
it during the process, to keep in the steam. Strain the
liquid through a fine sieve, and add to it 7 1bs, of salt, pre.
viously well disgolved in warm water; 8 lbs. of ground rice,
boiled to a thin paste, and stirred in boiling hot; § 1b. of
powdered Spanish whiting, and 1 1Ib. of clean glue, which
has been proviously dissolved by soaking it well and then
hanging it over a slow fire, in a small kettle within a
large one filled with water. Add five gallons of hot water
to the mixture, stir it well, and let it stand & foew days cov-
ered from dirt. It must be put on quite hot. For this pur-
pose it can be kept in a kettle on a portable furnace.
About a pint of this mixture will cover a square yard.

Porasi 1§ DrerEnRExT K1xDs OF AsnEs.—A correspond-
ent of the Country Gentleman gives the following table,
showing the amount of potash contained in 1,000 pounds of
ashes, made from burniag different kinds of wood: pine,
4 1b.; poplar, % 1b.; beech, 14 1bs.; maple, 4 1bs.; wheat
straw 4 1bs, ; corn stalks, 17 Ibs.; oak leaves, 24 Ibs.; stems
of potatoes, 55 lbs. ; wormwood, 73 1bs. ; sunflower stalks,
10 1bs. ; oak, 24 1bs. ; beech bark, 6 1bs. The remaining por-
tion of the ash, consisting of carbopate and phosphate of
lime, iron, manganese, alumina and silica, is an excellent

fortilizer.

REAGENT ¥OR Boractc Acip.—The flame of illuminating
gus, says M. Bidaut, is a very delicate reagent for boracic
acid. If a solution of the acid in water in the proportion of
a1y be boiled and the flame placed in the vapor, a green
tint in the light will be plainly visible and will becomo
moro apparent as the concentration of the liguid advances.
This effect is more strikingly obtained by directing the tlamo
upon a minute crystal of the acid, placed on a picce of porce-
lnin. A magnificent green light will be produced.

°

A Frozes Wasp.—The question ““will wasps freesot”
has been decided by n Peoria man, who found ono in a
frozen nest ono day last week, and took the insect Into
the house, and held it by the tail while he warmed its ears
over & gas jet. Youwouldn't believe it, says the Commer-
cial Adgortiser, but the Peorin naturalist says its tail thawed
out first; while its head was so stiff and foy it couldn't
wink, its “‘probe ” worked with inconceivable rapidity, to
the great distress of the scientist who was trying the ex-

at regular intervals, Necessarily the peculiar naturo of any

periment,
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. Varnish mr Labels.
& recent meeting of the Neweastle-upon-Tyne Choml
Plofmr Marreco said that mernsor Markoe

M‘c"pﬂﬂn instead. They had nppllvd itto a lnrgn-
“number of bottles in the college laboratory, and it answered
perfectly. The only thing necessary was to brush the par-
‘affin on a8 hot as posaible, so as to geta thin even coating;
it Jooked as well as varnish, and stood a great deal botter,
Jt saved a good deal of trouble in sizing and varnishing, and
five minutes after the bottlo had been brushed it was ready
for uso. Dr. Lunge said that he had read some months ago,
in a Gorman journal, that the use of paraflin could be ex.
‘tended & great deal further; that instead of sealing the tops
of bottles—samplo bottles of bleaching powder, and for
other purposes—it was very convenient to have a small por
aakh dish with paraflin always ready, which could be placed

a lamp, and, ax soon as it was warm, to dip the top of
the bottle in it, and that gave as good a sealing ns sealing-
wax, or better, and caused very much less trouble. It had
aleo been proposed to use stoppers made of solid paratfin for
soda samples; but he did not like this, becanse they broke
so easily. What ke had found to answer perfectly well was
to rub some heated paraffin upon the stoppers in place of
tallow. He found it a great deal cleaner, and answering in

every way for this purpose.
DECISIONS OF THE COURTS,

United States Circult Court-=District of Massachusetis,
TYPE BLOCK YUK HAXD STANMS. —~DEAFER 74, NUDSON.

m
la complainsnt’s 1, Is for the b
in his patent fnt ptodntlu: Icucn and fAgures
o«nol biocks for hand stamps and nlher? rposes, sub.
evidence ull- 10 show any infringement of

the relssaed patent. The second o is for, as
w article of mnncl-n. »Iype Nc-ck with letters, fgures, or charac-
thereon, In the manner substantially as described.  The pat-
block such as deseribed
)uu one mode by which a similart
hich mode conoldmble tim:
block Is not ted In

n any Othor scnse than as an uﬁ article
Isnot s new manufaciure In the sense of
tion of the statute that
nonld be pat-

ere fabricated
tueu wass

orlu own, inde-
mpro&:o‘.

second I the patent caan cstated: ?

Egss
?
i‘
s
5

togother & eanolding eylinder, clamp and blowpipes, 50 as to enable the
soam of A oan to bo quickly and thoroughly soldered. It also conaisis In
earrying a plpe—ta theow a ourrent of cold alr—along the recently soldered

ROATA 80 88 L0 sOldIry 18 10 os brisk o time as posalble. [t also conslate in a
pecallar coustruction and armngement of afr pipes, so that the same
blower, bellows, or alr putp may be utilized for furnlahing both the oxygen
10 the burners and the cooling curreat Lo the solder seam, 1t also consisis
B meshs fur actuating the cocks of both alr and gas pipes by the same sln-

gle band movement of the operator,

Bedbug Trap for Dedsteads,

Constantine Legab, Pittaburgh, Pa.—Tho Invention conkisia In extending
the cover boyond all parts of the badatead to render It coertaln and sure that
the bedstead will nover be jammed agalnst the side wall 50 as to recelve
bags therefrom. It also conslats In detachable, slotted, tenoned and Mluvu
eatod uprights, which connect the cover with the fool and head board »
that the distance of the former from the latter may be graduated to sull the

views of different persons
Improved Fireplnoe Grate.

James M. Woodcock, Bridgeport, Ohlo, ~The invention consiats In mak
Ing the back of & grate movable on pivots so that the sccumulstion of arhes
can be readily removed therefrom, and from the mass of fuel whick can

thus be more readily shaken and loosened, It also consists In providisg
this pivoted back with the oblong slotted bearings s0 that [t may be ratsed
and lowered, vertically sild backward, and horfzontally and vibeated, It
slso conslsts In providing this plyoted back with a downward projection
having & tenoned end that works (o & hole of the lover, #0 that it may be
convenlently operated.

Improved Safety Valve,

Gabriel J. Ralns, Atken, 8. C.~This tnvention relates to & hollaw cone
safoty valve for steam escapes from steam bollers of overy deseription,
which cone Is made to coverand in part Inclose the end of the escape pipe,
on which It Is made to Ot steam tght, pressed down upon 1t by welghts,
spring, or other device ; and the clements of this cone are to make o right
angle or less with oach other at the vertex, The chlef advantage of this
valve Is that, owing to the Inclination of {1s outer sides, tho steam has no
power while escaplog 1o catise It L0 be forced back upon the ceat.

Improved Medical Compound.

Joseph L. Putegnat, Drowesville, Texas~This invention consists in a
compound composed of Buld extract amargoss root, essence of Jamales
gloger, pure giycerin, and simple sirup. These lngredicnts, nmben thor.
oughly combined, form an Improved specific for diarrhoa, cholers, dysente-
ry,and disesses of the bowels generally,

Improved Door Spring.

Willlam M. Kellle, Chicago, 1I1.—This invention bas for its object to fur,
nish an lnproved robber door spring, which shall be so coustrucled as to
cause the door to close gradually and without slamming. The Invention
consiats in an improved door spring formed by the combination of the in-
closed elliptical cofled wire spring, having Ita ends embedded 1o the solld
end parts of the rabber bulb, with sald bulb having a hole In Its side, and Ita
s0lid ends perforated to recelve the fastenings.

Improved Boot and Shop Sole Stamp.

Alfred M. Burnham, Lynn, Mass —Tals Inveation relalos 10 & new meoans

for plag the ber upon the sole of & boot or shoe, At present these

cate ahows the ikmlo! lho defendnl. solnj

-h-mhnmwudn .aduu lhnl 0 proof of infringement
dhoonry 1 pny:d for

without euu. 2

3 .'- M for defendant.

Inventions Patented In England by Americans.

{Compiled from the Commissioners of Patents' Jourmalj
Frore March 25 10 April 3, 1933, teclusive.

Caxmrace Hean.—S. Beery, Urbana, Ohlo.
Cast STeny, kro.—J. A. Holmes, Philsdelphia. Pa.
CoTTiNg Frips.—A. Weod, Boston, Mass.
GRANCLATING MAcHINE~U, II., F. C, Hersey, Boston, Nasm,, e al.
Laxr Burxes~T. Silver (of Xew York city), Loudon, England.
Marramss, sro—~H. B. Mountaln, New York eity.
MEANURING Actus, gre.~I. Nichiols, New London, Conn.
OnE CLEANING Macmixo.—T. H, Hillman, Trigg Furnace, Ky,
PYROXYLIN, #T0.~D, Bpooner, New York olty, of al,
SuvrrLe Moriox.—C. L. Kane, Milford, Conn,
Srean Exoise.~W. G. Ulery, New York clty.
STEAM PREss, XTC~J, F. Taylor, Charleston, 8.C.
Sroar Fasrexsn—J. Falrman, New York city.

numbers are applicd by hand, after the soles are cut out, and conslderable
tme and labor are consumed in this process. This invention conslets in
applying the stamp to the presser foot of the sole cutting die, s0 that the
sole will be cut and d at one p The plng will thues con
sume 0o time whatever, Pt perhaps what Is d in changing one

stamp for another, when different sizes of soles are cut out,

Tmproved Grindstone Trough and Support.

Charies P. Richardson, Groveton, N, Il—This Inveotion relates to the
construction of troughs for grindstones, and the brackets or haagers for
supporting the stone ; and it conslsta 1o the manner of putting in the bottom
of the trough, and {n so constructing the hangers that the trough may be
fastened down with screws. The hangers support the abaft of the grind
stone, and serve to hold the trough firmly In place, Tho trough s light and
substantlal, and much chesper thao the cast iron troughs In common use.

Tmproved Machine for Making Ox Shoes.

William Mamilton, Neversink, . f.. amignor to himself and James L. La
Moree, of same place~This istsof a trip b and savil*
with faces ndapted in slzo and form to hammer the upper and lower sldes of
he half shoo for oxen, with which a horfzontal recl rocating dis Is com.
blned (o sueh manner as to be actaated by the hamuwer stock, and caused Lo
hammer up the lnper edge of the shoe, and form the cavity in (2 between
the heal and ton also, lo shape the outer odge, the sald horfzontal hammer

‘Becent Anerican and Foveign Latents.

Improved Wash Boiler Attnchment. -
Nelson O, Warner, Hopewell Furnace, Mo.~This lnveation has for tis
abject to farnish an fmproved attachmeat for ordinary wash bollors, by
nunhuyhm tho elothes may be washed quickly, thoroughly, and with.
out bolug injured by the elrculation thraugh them of hot wator. A plate of
tin or other xuitablo motal s oade conoave upon its lower alde and convex
upon 1ts upper slile, sud may be of any denired form and alze, according (o
thae alispe and slze of the boller In which It is to be usod. In the center or
Righest part s formod & hole In which I se¢ured the lower ond of & pipe,
the top of which s upon a level with the rim of the boller, and tapers
"l tly, To the upper and of the pipu I securad @ oap plate, the upper
edges of sald plpe baviig o number of notches formed 1o 1t In the plate
first wiontionad are formed six lioles, which are covered upon the upper side
by guards, 1o prevent the clothes from being forced Into sald holes and
npeding the operation of the washer. The guards are open &t thelr sldes
How the witer 10 puas fraoly boneath thom and through the holes, The
ku!r am coverod upon the lower slde of tho plate by valyes, openlng
Mhm Aoy may be elosod by the upward pressure of the water
n@m A0 the spron beneath tho platn, and mway bo opraed by the down.
!qﬂmuﬂh water (6 the wpace sbove, to allow the said water to
Tmproved Clothes Ling Fale,
Chiarlos 1, Brawn, New Nouholle, ¥, ¥o=This lnvention hax for its object
10 taruish an tmproved polo for suppoitiog a olothes line botwoeen the posts
“orother polats of $8ppoTE Lo provent It from sagging with the welght of
the clothes, and whioh sliall be a0 conatruoted thut the llne eannot be blown
from the pole howaver mugh 1L may be swing about by the wind. 1t don:
andmproved elothos pole, formed by (ke combination of a hinged
WIth the uppor park of e pole, selid parts betog pro-
half round om 1 tholr ndjacent faces, and with bovels upon
1t edges of tholr
mm Potnt mnn.
B King, Mantua S(ation, Ohlo.~The [nvention rulates
Lgstven which ard provided with shioyels to run ander
M canen them o atde with the dirt nod vines
vootlon sonvisis mataly 1o two reversely moviag
M 10 the rear of shovels or dlggent,
meuts [0 o detulls of construetion by which &
q“_mm potito digger (s obtalied.,
Pattern for Outting Dross Walstw,
-m U=The (nveution has for 1ts objoot Lo

dle tng y with the trip hammer,

Tmprovement ln Putting Up nud Preserving Clder,
Moses Halsted and John L. Wheeler, Brooklyn, N, Y., asslgnors to Haluted,
Couse & Co,, of New York elty.—~The Luvention relatos to mathods of arrests
tng fermentation and In preserving the frulty flavoer of elder, 5o that It may

Improved Acld Pump.

Francls Nlohols, New London, Conn~This fuvention conslats of 8 glass
acld pump, which fs aleo converted Into s siphon by the spplieation of an
extension tube to the nozale, In which pomp setion Is produced by the eom«
prosston and rarefaction of alr n a chamber batween tho valyes, tha alr be
{ng compressod In the chamber by a hollow Hapaiblo tulb, and rarefied by
expanding Into the bulb agaln, The apparatus 1y alvo useful for mensuriog
the Uquids at the same time, by haviag the bulb constructed to deliver s
given quantity by esch operation. The bulb s 3o contrived with relation
to the compression chamber of the pump that 1t s not exposed to destrue-
tve selds, 1t 1s deslgned for corrosive lquids, such a8 all the strosger
aclds (excopt fluoric) : also senaitive lquids, a8 solutions of nlu;uof ol
ver: volatile iquids, 2s aqus smmonis, chloroform, ete,, can handled
without injury ':u them, .:d withoot passing through the bulb, itisalso
adapted for dmawing wines, Hquors, ete,, sad for general oee (o the labors-
tory. Patents for this Invention have been secured o forelgn countries,

Improved Box Slides for Ornnamental Chains.
Oscar J. Valontine, Newark, N. J~This Invention consists of skelaton
boxes or frames for tho slides of bracelots, chalns, ete., with the bindiog
springs for holdlng them srranged on the edges of the chalos [nstesd of the
sides, as heretofore. The springs are thus concealed.

Improved Cotten Harvester.

James W, Lelgh, Norfolk, Va.~This invention consists of aseries of saws
on an upright or approximately apright shaft at the front end of each of the
side boards of a large box or hopper arranged oo a low truck. This box s
of such width that, running between two rows of cotton, the brush of each
row will be pressed over to otie side so that the saws (which are Kept runniog
and work between two guldes, from which the teath project enough to cateh
the cotton, but not enough to eateh the brash) will come In contact with
about half the cotton aud earry it Inalde of the box, where revolving brush
strippers dlscharge it from the sawz. The portion of cotton remalnlng on
the brush wil be taken off in esme manner when (he machine returns along
the other side of the row.

Improved Stone Puller.

George Sprinkel, North Loverett, Mass.~This invention has for {ts objeet
to Imprave the constructign of the stone puller for which letters patent
No. 121,820 were granted,to the same Inventor,December 12, 1571, The wheels
revolve upon the axie Josraals, to the apper alde of which Is sectred 3 strone
casting to which are pivoted two drums, each of which has 8 ratchbet whee
formed upon each end, Four spring pawls take hold of the ratchet whoels
to prevent the chaln drums from turning back. To the rear side of the cast-
tog is plvoted a rod having four cranks or arms formed upon {f, which are
oppoaite to and connected with the pawls. This crank rod is operated to
withdraw the pawils andsllow ‘he chaln drums to turn back to lower the
load orrun out the holsting chalns, one end of wiich I attacked tosald
drums, and thelr other ends are attached to the stone or other load to be
raised. To the shaft of the chaln droms and between the adjacent ends of
waladruma, (s pivoted the end of alever, By sultable devices the arm, a» It
moves forwanl, may turn the chaln drams, wind op the holsting chalns,
and ralse the stone from the ground. To the forward side of the spper end
of the arm ls attached the rear end of the draft chain, which passes besenth
the friction and guide roller pivoted to the forward end of & tubalar arm,
and 1ts forward end (s attached to the forward end of the tongue. The
tongue slides hack and forth o the tubalar arm whes ralsing and lowering
the stone, and may de locked when moving the stone by a pia or other fas-
tening. In calng the machine, the pawlesre ralsed from the ratchet wheels
and the holsting chaln ls attached to the stone. The arm Is then drawn
back, which draws the tongue back Into the tabular srm, The draftanl-
mals are then attached (o the forward end of the tongue, and as they wove
forward the arm s drawn forward, winding the chalos upon the droms and
ralelng the stone from the grognd. Whea the tongue has been drawn out
to it full extent, the anlmals sre backed, and the arm s drawn back by the
chaln to be again drawn forward by the advasce of the leam.

Improved Bee Hive.

Joseph Newman and Noah Brown, Rosaville, IIL—The Invention relates
to Improvements in bee hives. The case of thé hive ts made (o prismatic
form, of size sultadle to date efzht fra The top, back, and
sidc of the hive are hinged, and can be swuag open.  The hive lssupported
partly by & moth trap, andia part by Jegs. The moth trap can be removed
and the legs can be turned vertically on the side of the hive when dosired to
house or transport, so it will occupy less room than ordinary hives of equal
capacity. In front the hive has two entrance openings, one directly above
the bottom, and the other la Mue with the lower part of the boney frames.
The bees are thus enabled to enter the upper honey depsrtment without
haviog to ellmb to it within the hive. The lower openiag can be more or
lesa closed by slides moving horfzontally and muulv The vertical slide
s used to wo redace the op at the A8 to pr the
eacapo of the quecn beo; also at other times to excliude the drones, always,
however, permnitting freo entrance aad exit to the working bees. The horl-
zontal alide serves to reduce the length of the opening, that the same can
be more casily defended agalnst rodbber boes. The moth trap caa be eatered

be offered (o the public pure and without sedimont. Thisprocess s applicab
to and tried only on the pure apple Julco which bas beon provioualy run Into
Inrge tanks or casks (n 8 cool underground collar, Here It 1s charged with
carbonic aeld gea. Ordinary aiption bottles, used for certain other Hquids,
are then connected with tho tank or esak, and carefully Alled. The alr be.
Ing excluded and the carbonic scld gas having been applied befere the
bottle fermentation, no depoalt Is made, and the native frulty taste of the
clder s entirely preserved. Soparate drinks may be taken from the same
bottlo st tho toterval of soyeral tha withouta p prible eh I tho
bevorage.

Tmproved Rallrend Switeh,

Don Juan Arnold, Browniville, Na.~The Invention consists In the (m-
provomuent of mailroad switehes, Tho switeh ralls are connected by a rod
with i orank to the switoh lover, so that by maving sald lover the switoh
ratl may elther bo brought In Hoe with the maln or with the branch traek,
At the polnt where the ralle of the two tracks cross each other, and where
usually & triangular frog is placed, s arranged & movable short rall, which
18, by straps, connected with the erossing ralls, and which ts further con
noeted with another erank of the lever, The straps are so made as to allow
the frog rall to bo swong into Hoo with efther rall. Belng counectod with
tho lovor, the frog rall will be moved stmultancously with the switeh ralls,
but in opposite direction thereto, In such manner that, whoo the switch s
Brought in Mne with the main track, the frog rall also will be brought Into
fine with that rafl of the teack (0 which It s placed ; and when the switeh s
brought In Mue with the branch track, the frog rell will ba breaght In
1o with that rafl of the track In vhioh It Ja placed, 1o elther oase the
whigols of the trato, passing over tho conneoted truek, will fnd continuois
rally, dnd po obstruotions similar to those usually offered by rallrond frogs,

Twproved Coostruction of Bridges,

Bamunel B B, Xowlan, New Yorkelty, ~Thisinvention has for its objeat to
furntah un lmprovement In the coostraetion of beidges, of any span aud of
any Wght, over osvigabile waters, and whioh way also be appliod to the eon-
atrnotion of ooffur dama, coofs, domes, ete,  The toyentlon consists (n the
youssolrs formed by eastlog tramos uround verdeal parsivl plites, and pro.
vided with loak fanges or hooks and sookets upon thelr oppastte tnelined
enida,  1101es arw Arratiged opening 10t grooves or passayes leading tirouglh
e trames along esch Hine of sookots, #0 that whon the Youssolrs are looked
togethor maltod somposition metal way o poured InLo the sald holes 1o
Now along the passsged sl sround the hook Nungos, NNy .I e tnters
sticos and making the sounestion vloser. This constrantion” makes the

serles of sonlen privted ioreon and so armng
Wil ol dressns (o BLany porson s and o that
Mhoste Ur pattema, ano represeuting the
m Providod with & syston
ERINAE Of the parsoh (i
LMM he outlines of (ho m:lp:mlnbul
Wik the directtons given. 1t further

Of e separate shooly, spproxtmating (he

i ‘mmMmum by whieh (he

ﬂ' Making Pipow or Caus.

Lon wuah ngvr, and reg muoh less thne than whon bolts or

rivots are naed. iy (his wmnwon.u dach suceooding volssolr I e
eured in place 1t will be self-sostatniog, and will also b strong snough e
suntaln u derriek for holatlng the next voussolr tnto place.  The vortles)
connooting piate 1s oank in sections 1o connectlon with the arown plates,
which are anohored o thy masanry of the plers, The 0rown plates and yar
teal conneoting plutes have sockets formed o them 1o rocdlve houk
dupon the shotting v fre, thus forming « vertioal and an
Inr lock, the for the molted componttion mekal extending frowm

e holes alopg both the yertieal and angular lne of sookets, The vous
wolrs are 80 arcanind an (o broak folute,and are conneetod latorl)y by doves

- P

fuyention cousiate o bringing

tnllod stee) Keyn.

hrough two loclined fngs which d from a boveled plece on the
top tmm of the trap. n- moth millers enter the hive, And the openlogs,
and descond fnto the trap, where they can be destroyed by suitable means.
The moth trap may be convertod Into & drone trap by enlarging the open -
Iags. By contracting the entrance the droues, being exeluded from the
hive, pass throngh the opening futo the trap, where they ean be destroyed;
If worklug bees should entor the tap they may escape through an opening
which ¢can be contraeted by & gate, In order to retaln the drones, Tho
framoes are aed up within the hive side by slde, and may be quiekly mljusted
In place. The upper honey frames can alao be removed from above, The
upper alat of each lower frame ts made so much wider than tho remalaing
parts of sald frames Lthat at that Wight the spaces Detwoen the serles of
frames are gontracted, forming narrow throats, through which the working
boes can pass, but not the queen. The Jatter will thus be efectually ox-
cluded from the honey frames, which will bo prescrved for the purpose or
which they were origlonlly Intended,

Tmpraved Die for Forming Tabes,

Joseph Kinte, Merbdeo, ssslgnor 1o himself and 1. J. Clark, West Meet-

den, Cotn~Thislavention relates to the operation of forming tubes or oyl
Indors fram ahoot matal ; and conaluts tn dles sud o wandrel constructed and
arrangod for that porposs.  Tho shoot motal, belug cut to the proper widih,
Ix placed on the bad dle with (e edges agatnst tags, whioh are guldes for pla.
clog 11, snd & semietreulnr former is appiied. This s the first operation
For the second operation the back of the bed dle Is used, where there (ha
riMovable eleat, the taner corner of which ts the aro of & elrole cormespon:
og with the diamaterof the tube. A projecting wire is ged at vach
ond of the die for galiling and kKeeping tn place tho half formed tabe.

Impraved Floar Timber Support.

Theodors Voolckors, Hoston, Mass.~This tavention has for (fh object to
furniah an tmproved device for connsoting foor timb with the suppore:
T walls [y sieh & way a8 to Orinly support sahl tmbers without weakens .
Togg the wall wnd nsueh a way that, shoald a Jolst broak, ba burst off, or
Gthorwisn wive way, it may fall without pulling the wall down with 18, The
Iuventiun eonsluts (n the two plates, the one Baving & LraBaverse groove
fonued wpon the upper side of oue or hoth anda, st the other plate having
® correapanding transverse prajection formed apon the under stde of fte
outee enil fur the purpose of supportiug fooe thisbers and counoeting tham
With the walls.

tmproved Apparatus for Tapplog Water Malns,

Witham Young, Easton, Fa. <The two parts of the defll gase are olamped
tightly together and have a hole foruod, half tn esch part, for the drill, with
Arrangetaants on tho aide of the pipe 1o make & water Lighs Jolut. A eoek
traverses the defll hole 1o closa 18 when the delll ba drawn out, 15 has o
handie on the sutalde for tarnfog 16, sud ateo & deop notel eod Lo (8 soineld .
Ing with the aiill Bole, to 1ot the drill pass loto the plpe for drilltng the
bole, Afier (e bole Is deilied and the polat of the drill drawn haek be-
yoad the coek, the latier Is turned 4o that the hole b stopped. The delll n
Wian drawn out through the stuflog Doz and the Pipe 10 De serowed I the
hole 14 pit I through the stulllog box; the cook s tumed baok sgein, anil
tho pive s pualicd oeward aod scrowed o the wator ialn ; and then th

Spparstus bs romoved,




- Stave & Shingle Machinery. T.R Bailey &Vail,

282

Ruginess amd Pevsonal. |

The UNarge for Insertion wunder thix head (e 81 a IAne.

Scientific

2merican,

,"___,;- e - —— oe—
Partion desiring Stonrm Machinery for quar.

ryluawnn.lddmu tenm Stone Cotter o, Rotiand, Ve,
Qirenlar Saw Milla,with Lano's Patent Sots;

ﬂbﬁo“x{ 3&:‘"& Now Emery Grinding Machine

Wood workmoen-—Ask your Bookscller for
Tolanis' Openlorﬂlnd Nook of Wood Machinery.

6 outs, Ouly K10,

Ono of the noteworthy events of the present

more than 190 1n operation. Bend for desoriptive pam.
) | pitet and price 1at, Lane, Pltkin & Drook, Montpe.
1ler, Vermont,
Key Seat Catting Machine, T.R. Bailey & Vail,
Treo Pronera and Saw M Tools, improve-
ments. Send for ciroulars, (LA Proscott,Sandy Hill, N, Y.
Covering for Boilors and Pipes, The mnost

18 Lo In yention of the new mothiod of °""“n:;:'|:" economieal and durable article tn ase, Took firat prieo
0 Riastlo Triw atforda fnstant reliet, 1t is WOt BRS¢ Amorican Inatituto Falr. Van Tuyl Manufacturiug
and day with perfoot comfort. 1t retatus the i) Company, 58 Wator 8troet, Now York.

AbROLLELy WALNONE Yl {n @ aihpte intance, and snould

not be removed il w cure Ix effepted. It te wold ot

® moderate price, 16 very qurable,

every:hm :y The Klastio Truzs Co, No. 653 !l.m‘l:lﬂy.

XL Y. Clty. who send © froo on apy ¥

IN. Y, Independent, April & "”-‘M nt \

rors of Stave Machinery, please

...%‘ﬁi}'.‘?..".'g"u J, Stoney Porcher, Bonnoau's, L C.

Standard Spring Steel Machinist's Rules,
manufactired hyemz‘gur Tool Lo, Middlctown, Conn.,
the only company that can graduate on spring stesl,
Every Rule warranted. C.W.Swoetlaud, Selling Agont,
81 Washington Street, Doxton, Maks,

Wanted—Agente—2,000 a year and horse
and wagon to soll the * Domestic Clotlios Washer.™ J. O,
Millor, Pltsborg, Pa.

Agents’ pames wanted,  Wendell & Fran-
ok, 45 Walnut Street, Philadeiphia, Pa,

Wanted—The address of parties who will
contract to out gas rotort carbon into blocks & fns. Tong,
2 1nw. wido, and 4 of an (n, thlok. Addross, llul.lng
price por thousand, Leclanchd Battery Co., No. 40 West

th Stroet, Now York. 1

Shaw’s Planer Bar—or Shop, Connty, and

tate Rights, apply to T. Shaw, 918 Ridgoe Ay, nﬁ'.;. Po,

Special Notice—One of two valuable Sow-

ug Machine Patents—both on new principles—for Sale
or work on a royalty. Working machines can be seon on
application to the undersigned. G. L. DuLaney, 180
FPear] Street, Brooklyn, N. Y.

Wanted—Live men to Sell Valuable Pat-
onts, A sure fortune. Wm. ¢ Porter, Box 1519, Clnefu-
nat, Ohlo,

Air Pistol, will kill small game. Send
stamip for clronlar. T. Carltgn, P. 0. Box 1255, Boston,

Any Red Wood ean be Bleached so it can-
not be dotected from white timber vory cheap by my
process. DLH.Taylor, Patentee, Westfield, Chaut oo.,N.Y.

Pock’s Patont Drop Press. For circulars,
addross Milo, Peck & Co., New Haven, Conn,

Incrustation and Boiler Waters, h?' Jos, G,
Rogers, M.D. 20 pp., Svo, e, Tho only sclentiic as well
#» practical treatise on the subject, W. H. Rogors,
Madison, Indas,

Fitech & Otis, or Fish & Otis, Machinists
will please sond tholr address to D. Richards, 847 W. 15th
street, New York City,

Gear, Boston, Mass,, sells the latest Im-
proved Macuinery.

Royalty — Manufucturers and Inventors,
have yonr Mechinery, &o., mado fn tho west for western
uso, Extra indocements offered by Doty Manufacturing
Company, Janesville, Wis,

£2.500,—I will =¢ll two Patent Rights to
cach State for £2.50, Cures Plles and Dyspepsia, Send
for Ctreular to Dr, L. Helos, Brunswick, Ga,

Wanted—A machine to whip or finish with
yarn the ends of Colored Blankets, Address Dox 8667,
New York Post Office.

For best Power Picket Header manufac
tured, sddress Willlam P. Duncan, Bellefonte, Pa.

Makers of Machines for Sawing Sleij;h Dash
Bourds, address J. A.Whelpley, Dartmouth, Halifax, N.S.

Models, Patterns, Jobbing, &c., S. 1st, near
11th 8¢, Willlamsburgh, N. Y.

Monitor Leather Belting you can always
rely on. Sead for Clreular, C.W.Arny,201 Cherry st. Phfla.

Millstone Dressing Diamond Machine—
Simple, effective, durable. For description of theabore,
seo Sclentife American, Nov, ith, 1592, Also, Glazier's
DMamonds. John Diekinson, 64 Nassan St., New York.

3 Winn's Pat. Improved Portable Steam
Brick Machines. Averages 0 m per day. Fully

Five difforent sizes of Gatling Guns aro now

and 1s sont by mall mnnufactured st Colt's Armory, Hartford, Conn., The

arger slzes have & maugo of over two tilles, These arms
are lndispensably tn modern warfare,

Steam Fire Engines,R.J.Gould, Newark,N.J.
Cabinet Makers' Muchinery, T Bailoy&Vail,

40 different Bandsaw maochines, 60 turuin¥
and improved oval Iathes, shaplog, earving and mould
g machinery, for salo by First & ryibil, 461 W. 40th
Bt Now York Clly.

Bollars—Upright, Horizontal, Tubular, Flue
and Locomotive, for sale at low prices, Henry MeCol.
Yum, Long Island Olty, N. Y.
For best Pressos, Dies and Fruit Can Tools,
Biies & Willlame, 118 to 190 Plymounth 8t,, Brooklyn, N.Y,
Gauge Lathe for Cabinet and all kinds of han-
alos. gillllnl Machine for Woodworking. T, K Halloy
& Vall.

Shafting and Pulloysa spcc\nll . Smallor-
ders fllod on ax good tormas as large. D, Frisble & Co,,
New Haven, Conn,

All Frait-can Tools,Ferracute, Bridgeton,N.J,
The Berryman Manuf, Co. make a specinlty
of the cconomy and safoty In working Stoam Bollers.

R, Davis & Co,, Hartford, Conn.

Mining, Wrecking, Pumping, Drainage, or
[rrigating Machinery, forsale orront. See advortisement,
Andrew’s Patoent, Inslde page.

Hydraulic Presses and Jacks, new and sec-
ond hand, E. Lyon, 1% Grand Street, Now York.
Machinists—Price List of small Tools free ;
Gear Wheols for Models, Price List freo; Chucks and
Drills, Price List free. Goodnow & Wightman, 23 Corn.
hill, Boston, Mass.

The Berryman Steam Trap excels all others.
The best Is always the cheapest. Address 1. B, Davis &
Co., Hartford, Conn,

Absolutely the best protection
—Babeock Extlnguisher. ¥. W. Farwell
Broadway, New York.

For Solid Wrought-iron Beams, etc,, gee ad-
yvortisoment, Address Unifon Lion Mills, Pittsburgh, l'a.,
for Mithograph, ete.

A Superior Printing Telegraph Instrument
(the Solden Patent),for private and short lines—awarded
the First Premium (s Silver Medal) at Cinclnnatf Expo-
sitlon, 1872, for “ Best Telegraph Instrument for private
use s offered for sale by the Mercht's M'f'g and Con-
strootion Co,, 50 Broad St., New York. P. O. Box 6365,
Willinmson's Road Steamer and Steam Plow,
with rubber Tires.Address D, D. Willlamson, 82 Broad-
way, N. Y., or Box 1800,

BEST MODE OF INTRODUCING NEW
~ INVENTIONS,
Manufacturers and patentecs of Iron and Wood Work-
Ing Machines, Agricultural Implements and Household
articles, can have thelr Inventions fllustrated o the
SCIESTIFIO AMERICAN on fayorable terms, after exam-

nst Fire
cretary, 407

cal engineering works, such as bridges, docks, founder-
ies, rolling mills, architecture, and new industrial enter-
prises of all kinds possessing interest can find a place
In these The publist are prepared 1o exe-
cute {llustrations, in the best style of the engraving
art, for this paper only. The eagraving will be sub-
Ject to patentee’s order, after publication. (No orders
executed for engravings not Intended for this paper.)
They may be copled from good photographs or well ex-
ecuted drawings, and srtists will be sent to any part of
the country to make the necessary sketches. The fur-
nishing of photographs, drawings, or models is the least

{nation and approval by the editor. CIviland mechani-'

one. 1 have all tho apparatus for Insnlating the wire, ete,
W fine cotton do for Insniation 2

A. B.nsks why the radders of vessols are
upiformly pinced atagreater thana right nogle with the
kool of the vorsol? Why not at a right angle, us tho
rudder wonld then soem to take more hold upon the
wator?

J, Po L snys: Toke a piece of eard bonrd
wond up the wldds, and A1) e (natde with tn ol Hold
the card board and tin foll over an alcohol fame and the
foll whl melt nnd the eard board not born. What s ¢
thiat pravonts the card board from burniog ?

G. W, R, nska: How ecan Inrrnugu naystem
of dumpers Lo regulate heat 7 L wish to keop the tom-
poratiure of a box, 2 foot x 1 foot x 13 Inches, at
About 1009 the heat to be supplled from steam heated by
ofl lnmps. It s vory nocessary that the temperaturo
shiould bo Kept within u slight variation for & week or so,

H, P, M, nsks: What is the best manner of
gonatraeting an annealing furnsce to snnoal malleablo
fron? Howshould the top be bullt or braced to haye It
fint ? Should I use fire brick taslde, or will brick

J. D. snyn: 1, Suppose s e ;
wronght lron an-poudm,gyp‘: cord, lhl.;‘.li ?‘I _k"c,:p’-
prosch o ball magnet hold (n the wand, will the
draw the ball Lo Itsolf bafore tonehing 167 2, 18 1t wy )y
how toar Muat It approach to enase the Ball 4o swin i
8. Pleaso tell mo what fa moant by * it will hold abong a
pound™p 4. 1n mngnatic tron ore the same thing ah Jody
stous? 6. HOw heavs a ball, and af what distanes.
wouid the Btovens Tnstitate magnet draw? 0, If lh'
magnnt will not drasw the ball, would 1t 1f the Intter wors
Alko charged 7 7. Would wttraction deaw # heayy or
VELLBAII Deat? Anawers: 1, Yes. 2. That will dopend
on the welght of tho baltand the pawer of the magnot
tho lghter the serought fran batl tho greater tho distance
at which It will ho affected by smagnet of a gIven power,
We can hiave an electro-magnet made for yon, ﬂlld'l.
with one of Grove's battery oups, will Attract » h\l'
(welghlng ono pound, and suspended by o five footcord)
At olght fnohes s that I, & magnet that will, when plneed
clght tnehew from the ball canse It to swing %o and Aok
sgalnst the magnet, 'With two or thres of Grove's oups,
you could swing tho ball at elghteen Inchexs and 'm:
the olectro-maguot, you oan make any number of

do, oxcopt for the fire boxes?  How should tho flucs be
placed ?  What dogree of tomperaturo Is tho best (o an-
neal with ?

J, B, says: I have a number of lnrge grind-
stones ruuniog at high speed ; are they not cquivalent to
nfly whool? If so, why use up half my power In oarry-
Ingasoparate one? I know the Importance of steady
specd, Cotton mills have Inrgo pulloys and eard cylin:
ders ronning at high speed ; are they not equally eficient?
On adding machines, the spoed must be ohecked hefore
the governors of the englne will act, The only effect of
o fly wheel, nu faras I can sow, I8 to require so much
power that fn ndding a 1ttlo extra welght 1t will refuse
to respond immediately. I do not propose to abandon
fly wheols altogether, becanno there Are many coscs
whero they are Indispensable, 1o rolling mills, for In-
stance.

R.H. B.says: Ifind that the irregularity of
the motion of & piston attached to a fly wheel Ixnot un-
derstood by many who shounld be familiar with it, The
annexed dagram will oxplain my meaniog. Supposing,

of course, that the motion of the iy wheel is regular,
the plston, A, must travel to I and return in the same
length of time that It travels from A to Cand returns;
or,in other words, when the stroke is half made, the fly
wheel hag not made one quarter of Itsrevolution. Is
not this so ?

W. P. W, says: Onmy boilers I use glass
WALOr gages of the construction; the gl are
16inches x i diamoter. Thoy, sre packed in the usual
way with a soft rubber ring or gasket about 3 inch
thick when put fn. Now in, say, from 5 to 8 or 9 weeks,
thoy will burst,and the steam end appears to be eaten all
up, sometimes as thin as paper, while the lower end fa
always all right, showing no decay atall. They don't al.
ways broak atthe top, but sometimes iu the middle. They
show 0o slgns of belng eaten below the packing of thi
steam end. The water I use comen from o well which Is
sltuated perhaps 160 feet from a smallviver. Itappears
to b'good, although there 15 & white deposit from it
where it drops on to any hot surface. 1blow down say
4or5inches once or twicea week. What I8 1t that eats
the glass? Is It the steam, or 15 it the action of the
steam and rubber? I carry steam, on an average, at 80
1bs.,but sometimes at 106 iba.

J.H.N.says: 1. Wehave a wire fence which
we wish to preserve from the action of the weather.
Can we use anything better than linseed ofl paint? 2.
At what tizae of the year should building timber, pine,
oak, hemlock, spruce, etc,, be cut In order that it may be
strongest and least Hable to decay? 3. Plesse give us
the chemical analysisx of honey. What is the chemical

sive,and wer dthat as preferad

teed. For sale cheap. Joha Cooper Engioe Manufsc-
turing Company, Mount Vernon, Ohlo.

Nickel Salts and Ammonis, especiaily man-
ufactured for Nickel Plating, also * Anodes,” by L. & J-
W. Feachtwanger, 55 Cedar Street, New York.

Oxide of Manganese, best quality, for Steel
and Glass Makers, Fatent Dryers, etc. We are first hands
for this sriicle, Sopply any quantity st lowest rates.
L. & J. W, Feuchtwanger, 55 Cedar Street, New York.

Water Glass, Soluble Glass and Silicates
£oda and Potash—for Artificial Stone and Coments—fire,
water, damp and mildew proof. Manufactured by L. &
J. W. Feuchitwanger, 55 Cedar Street, New York.

“The Railroad Gazette, the best railroad
newspaper in the y"—{Springficld Repuolican.)
Subscription $4 per year ; single numbers, 10 cents, Ad-
dress A.N. Eellogg & Co., 72 Broasdway, New York.

Large Stock second hand tools just received.
Charies Place & Co., 0 Vesey 5t., New \‘jork.

Buy First & Pryibil's Bandsaw machines,
which are more used than any other In the country,
Also, Shafting and Pulleys & specialty. 7 W. 0th St.,
New York City.

Hand Fire Engines, Price 300 to §2,000
Also, over 80 dlkug:ns(yla Pamps for T-anm‘:'hprr'
Mille, and Fire Purposes. Address Bumsey & Co,, Sen-
eca Falls, ¥, Y., U.S. A.

Artists’ Combined Rubber and Ink Eraser,
Very Soperior article. Eiza No. 1, price 3 cta; No. 2,
15 cta.; No. 3, 30 cts, Sent postpald to any sddress,
4. H.Green, % Beekman Street, New York City,

The Best Smutter and Separator Combined
o m]? Address M. Deal & Co., Bucyras, Ohfo.

or Re-p Brick Machines, apply to
Anderson Brothers, Feekakill, N, Y. L

Damper Re to d iR
i bt e B o b
All B th need a Holding Vise

10 upset bolts by hand. J. K. Abbe, Manchester, N, I,
Bteel Cast to Pattern. Can be f
welded, and lui:gd. s T s g:‘!l'l’:'n
« Pittsburgh, Pa. All work warranted.
nlD'.'lOmlylrdQuarry&Comncw ' Ap-
paratus forholsting and conveying matertal bnror:ubn.
"%A‘:"‘“. Hro. 414 Waterst.N. Y.
. Bmmwr and Regulstor for

uslng Bteam Bofl
e without them, 1. B. Davis & Co. PSS 1o

The ¢ Ination of elther bles us to determine 1f it
15 a subject we would like to publish, and to state the
cost of 1tz engraving In advance of its execution, so that
parties msy decline the conditions without incurring
much expense. The advantsge to manufacturers, paten-
tees and contractors of having thelr machines, inven-
tions, or engineering works {llustrated in a paper of such
large circulation as the SCIENTIFIO AMERIOAN 15 ob-
vious, Every issue now exceeds 45000 and the extent of
1ts ¢ {on is limited by no b dary. Thereisnota
country or a large city on the face of the globe where
the paper does not clroulate. 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 medfum of the Sorexri-
¥I10 AMERIOAN, the parties ordering having seen the ar-
ticle fllustrated and described or advertised In these col-
umns. Address

MUNN & CO., Publishers,
87 Park Row, N. Y.

P.F. B. asks for a recipe to restore old files,
If there s such o thing.

E. M. asks for a recipe to tint human hair a
blonde or gulden color.

A. 8. J. nsks for a plan for making char-
coal In a sheet fron box or oven.

M. C. M. asks for practical directions for
burniabing gold pictare frames.

L.V. Y.asks: Can you inform me how a
lathe suchas Is used by picture frame makers for turn-
Ing ovals Is constracted 7

W. M. V. nsks for a ?mcoss for hardening
castiron other than case hardening. * I once hada re.

cipe In which aclds were used, but Ilost ftand have for-
gotten Its contents,"

H. H. D. asks : What is the maodus operandi
of waxing meerschaum pipes? Whatshall I do to pro-
vent & white 8lm, which spreads over the surface of the
pipe when cooling ?

E. W. W. says: Given the chiord and versed
Moo of asegment of a circle, how can [ find the length
of thearc? I wantashort formula for practical bulld-
Ing purposes.

W. A. B, would like information how to

y Machine for
Sopucity. Or. i Batley & vout, (s 500 limit to

properly construct s Bahmkorff cofl, * 1 wish to try an
experfment which requires at loast the knowledg® Of

diffe: . If any, between honey gathered from clover,
basswood, or buckwheat blossoms? 4. In what partic-
ulars does honey differ from sirup made from white
sugar? 5. I=honcy used to any extent in the manufac-
ture of candles or other articles; or, in fact, to what ex-
tent can honey be used In place of sugar made from
sorghum ? 6. Honey will slightly granulate, resembling
lard, when exposed'to cold, but will resume its liquid
state again when warmed; is there any process by which
{t can be made to form dry gralns which will retaln thelr
form, ke sugar?

L. E. R. says: Suppose the triangles 1 and
2, plvotedat Aand Bat such distances that'the perpen-

diculars of the triangles will meetat E and F,aredrawn
downwards and together by forees moving In the direc-
tion of the arrows toward the poiat, G, will there be any
galn of pressure st E and F over the power applied at
G2 If there i, will the comparative lengths of C and H,
and of D and I, aflect it in any way?

W. R. H. will find directions to make cup-
ro-ammonium on pp. 129 and 177 of vol. 28.—C. R. B, can
find the needed Information as to the lrtmmlnlcfu of
power by belts on pp. 20 and 257 of vol. 28, —A.B N.can
obialn the nocessary fnstructfons on lightalag rods by
readiog pp. 49 and 108 of vol. 25,

P. P. H. asks if alcohol can be kept in an
fron or steel vessel without damagiog the vessel. An-
swer: Yes.

J. M. asks: What effect does coarse sugar
have on black Ink, and for what purpose Is It usedin the

manufacture? Answer: Copylngink 1s frequently made

Hteol gnets. One twolye fnch clectro-mag.
not, one turned wronght iron ball, and one cell of Grove's
battery, will cost, as near as wo can judge, about twenty
dollars. 8. Tt means that [t will hold s pound welght of
fron If 1t 16 (n contact with the magnet, 4. Yey. 5. Thut
would depend on battery power; with twenty eblla of
Grove's battery, It wonld move twenty pounds of
wrought Iron suspended st two feet from the magnet,
6. Tt will; tho eharglng of the ball Ix Impracticable, 7,
It would move the Mght ball at the greater distanee,

J. H. G, writes to agk if information as to
the mineral resources of Vieginia isacceptable. Answers
Weo are always glad to recelve such eommunications, and
will glve thom doe attention ; aud will publish them (¢
they are of any public Intereat.

J. A, H. says: Please inform me how I can
make an {ron zine battery. 1. Does the {ron occapy the
place of the carbon In the Bunsen battery? 2, If so,
what acld or solution {s {t immersed (n? 1 waat sbout
one hundred plates or bars of carbon for & battery, and
deslre to make them myself. I haven number of works
upon electrieity, but cannot find any hints upon the sub.
Ject, 3. Ilmagine the coke should be pulverized and

d with some ducting sub Should ft
not be molded into & block, and then cut up fnto plates
with asaw ? 4. Will an ordinary woodsaweutit? An.
swere: There are at least a dozen different ways of muk-
Ing such batterfes. 1. Yew, in one method of construe-
tion. 2. One part of sulphuric acld to ten parts of water,
to act on the amalgamated zine outslde of the porous
cup, and o saturated solution of bichromate of potash
Inside the porous cup to nct on the iron; either cast or
wrought iron will do. 8. That s one way, but{trequires
great pressure ; it {s botter to cut frem the block as it
comes from the retort, 4. Yeu.

E. 8, €. says: Two blocks, one mmsurinF
11x18, tho cther 12518 (nchies, show 1 Inch difference {n
superficial measuroment, Wil the 11x18 pleco placed in
one position cover the 12x12 and leave | fnch to spsro?
If wo, why In 1t 2 Answer: The 18x11 bloek will overlap
in one dircotion to the extent of 1x11=11 nquare fnches;
the 12x12 will overlap in the other direction to the extent
of 1x12-12 square Inches; difference, 1aquare ineh, Try
the notual experfment,

F. 0. W, snys: Given aset of cog wheels,
o in {llustration herewith, where the second wheel
/ -~
/
/{
2 ©
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makes 5 revolutions to 1 of the first, and the last whee

makes 253 revolutions to 1 of the first. What power
mwaust Iapply to wheel No. 1, In order (o developa power
of ten pounds on each revolation of the last wheel; or
how heavy a welght would I require to hanland windup
on the axle of wheel No.1? Answer: This ratio of pow-
er to welght will be inversely that of the velocities of
the driving and the driven point. To determine it by
calculation, multiply the radii or diameters, as may be
most convenlent, of the small wheels together, and di-
vide the product by that obtained by multiplying the
radif or diameters of the large wheels together. Thus
1X3IXEXEXi=rre: bencelpound will ralse 1,25 pounds,
provided there is no friction. Add 30 per cent to allow
for friction. To determine the ratio by experiment
where welghts cannot be convenlently used, move the
wheel to which power §a to be spplied until the resls.
tance has been overcome through the space of one inch,
and measare the distance moved by the first. In this
case 1t will be found to be 1,230 Inches snd the ratio thus

found Is, as before, the ratio of force applied to resist-
ance overcome, friction not belng taken {nto the account,

B. W. F. asks: 1. What is the best- wn{ of
cleaning printers’ roflers? 2. What Is meant by a local
telegraph battery? S. How can 1 construct acheap elec:
tric alarm bell ? 1 have 3 medium size koree shoo mag-
pet. Answers: 1. Wash the rollers with lye made by
dissolving potash in water. 2. Alocal telograph battery
fs a galvanic battery used to assfst the working ?l lelc:
graph instruments at the along the

line. 3. To make an electric alarm bell, the armature of
the magnet should have a small hammer attached to It,
%0 arranged that, when the armature {sattracted towards
the poles of the magnet, the hammer will strike on the
pell. For examples, see engravings In back pages of the
SOIESTIFIO AMERICAN.

ks if there isanything certain in the
mcfh-ocli; i\r::}l‘ls«d by some to fnd manﬁvumy of under-

und water streams, known here as “water witchlng?"
1 belleve it {s done by holding each end of & stick, or
each leg of a forked stick, Armly in the hands, and when
the ** water witch” goes over or near water, the stiek
turns {n bls hands, Some not only pretend that they can
polnt out the exact locality where water can be found,
but can alsc tell approximately how far It is below the
surface. 1f 80, what 1s tho philosophy of 1t? Apawer
The water witch or forked atick for flnding water "
delusive.

B, says: 1. I wish to procure or make &
mfnemle'cmc machine. wmg. will be best for pro-
curing heating and chemical effects, s magnet welghlng
10 Tbe. moving at the rate of 6§ feot per second, or one
welghing 1 1b. moving @ fect In & second? 1 uke the
word feet instead of revolutions, beesuse the mwachine
I wish to procure operstes by produciog & constant ad-
vance of magnetism, Instead of rapld reverstons. 2.
How 18 silicon used? Laltof practical value? Answers
1. The first 1s the beat for heating n‘nd eh‘anlul effect,
and the second for giving shocks and p 1
electricity, that 1s, tho kind that will dart through the
afr. 2. It 1s expensive to make, and at present s of no

by adding sugar to ordinary ink,

yalue.
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T.P. B, uc 1 have a small oscillating en.
wine, 1Y diameter X 8§ Inches stroke. What

will 1t give st @ by, of steam, and what slied
Doller will 1t tako to run It ? Anawer 1 About one quar.
ter of & horse pawer, probably.  Put in a betler of about
15 1aches dismieter with 30 or 12 square feet of heallng
strface. Such small engines require larger bollers, pro-
m.lhl targe engines.

0, ¥ wishes to hire steam
from me, mu o know how mach [ will charge
for an tnch plpe per hour, ho keoping the valve wide
OpOEn, AL A pressure of slxty pounds. Can you give me s
e for Anding the velocity of steam st any given pres.
sare? Anawer: No rule that will give the dlscharge
froun & steam plpe ean be glven, except where the differ-
ence of pressare at the two extremition Is known. The
stoam may rush out with a veloelty of nearly 200 feot
per second, or 1L may have any less veloclty, down to
2010, A8 the difference of pressure becomes leas. An
inoh steam pipe, If guite short, would drive about a four
fnch cyltoder, as wsually proportioned. Ascertaln, as
nearly as may be, what Is the amount of power that the
eRAnt can use, 54 Al avernge, and charge for it trusting
10 his businces eapacity for his abllity 1o get an equlva-
Jent for what he paye.

M. H. B, EIE: 1. I have a common slide
valve engine, g ateam for |} of the stroke; I wish
10 have It cut offal 4 of the stroke. Is there any way
10 eflect this without having & new valve? And would
new porta also be noeded * 2. An eagioo Is running 130
revolations porminute, with 8 [bs, pressure; woald there
be any advantage elther ta pull or power, [n speeding
the engine down Lo 1V re with @ p In pres-
stre, and puttiug o Marger wheel on the engine shaft, so
that the counter ahaft would have the same apeed as
now, and 4o the same work? 2. Does the top of a drive
wheel on a locomotive tarn or ren any faster than the
bottom whea It bs running on the mall? Answers: Add
» atrip of metal to outer edge of valve face, securlog by
tap bolts, to give additlonal lap; chip off exhaust lap
and then sot cccentric ahead. Do not alter ports. 2,
The difference wonld not probably pay for expetso in.
curred in making the change. 3. Yen.

0. K. asks how a condenser, to be used with
an iaduction coll, Is constructed. Amwer: It woald be
dificult to explain the tion of & d with-

y feet dumflu st 20 revolutions (whick s commonly
done In this conntry), what will be the diameter and
welght of the fiy wheel, to overcome all the back lash ’
There (s & rale for running the fly wheel 50 or %0 feet
faster or abead of the millstones that gives the best of
restlts; and I bullt and put the same sfze engioe, doing
the same work as sbove, In & mill here ; and there L4 no
spring to overcome; the back lash and everything rons
perfoctly mmuooth and steady. 1 would like o got & rule
10 ealeulate any number of stones or slzes of fiy wheels
for all slzes of engines,and In fact [ do not know the
rule that obtaloed the above result, Now suppose, for
oxample, the eylinder has 13 (nches dismeter and ares
111 tnches : multiply by 530 Ibe, aud the Jength of stroke,
15 foet o 216, divided by & times diameoter fiy wheel,
say 9 feet o ¥0 .. T cwil, the same as sbove multiplied
by 3 gives 25,400 Ibe; now If the 35 was A4 the result
wonld be very much the same as the first: how Is this?
Answer: Our correspondent has called attention toa
typographical error. Instead of multiplylog by 2, mul.
Uply by 2'5 and he will find the result suficlently sccn
rate. The rule given by W. M., J, for exooss of speed Lo
prevent back lash Is a good one. We should determine
the welght by the dimensions of the engine as ts done In
the last rule given on page 177

G. A, says: 1 have undertaken to run a
fourlng mill engine where thero hasalways beon trouble
about power since the owners took out two old fash.
loned engines, which were Sx3 Inches, running at @ revo-
lutions per minute. There s now one eagioe, 1250, run.
niag at W revolutions perminute, with a iy wheel 10fect
In diamoter. The rim is 4Xx 3 Inches, and the welght,
3290 pounds, This engine will only run one run of burrs
with €0 pounds of steam : It cuts off steam at two fAfths
of stroke; It takes all the steam the boller will make.
This engloe ought to give all the power that Is needful.
1. What1s the trouble sod how Is 1t to be remedied? 2.
We have snother englne (aot (n use) 0f the same slze;
wouid there bo any power galned by putting it In and
running the two at the same speed and cut the steam off
at one Afth of stroke and thereby save power by expan-
slon? 3 Acconding to Temploton, when one eaglne cuts
off at one Afth with 80 pounds pressure, the other wounld
Bave 3 pounds on expansion. Is that correct? 4, What
power wonld be galned by putting tn the other engine?
5. How {5 steam superheated ? Answers: 1. We should

ontadrawing., We handed your letter toa manufactur
ing firm; a condenser one foot long and scven lnches
wide, containing elghty sheets of tin foll, will cost five
dollars; if you take this apart and put It . you

PP that the ble is most likely to be & conse-
quence of a leaky plston or leaky valves, but could only
tell with certaluty after applylng an Indieator. Take a
set of Ind o or, If unfamiliar with the in-

ot

will get a better idea of construction than we could give
you Io any other way.

E. F. G, says: 1. Can you tell me what
work on steam engineering {s bedt for a young mau to
study, who wishes to fit himself for taking charge of an
engine? 2. How mmnall a yawl boat could be driven by a
screw wheel? Could a boat 18 feet In length, of 4 feet
Dbeam, be driven as fast and easily as it conld by one palr
of oars? Answers: 1. The dooks of Bourne, Msin and
Brown, Loag and Doel, and King, all contaln a great deal
that would be useful and esseatial. Look them over
and take the one that dest suits the apecial case, finan-
clally or otherwise. Bourne's quarto treatise Is an ex-
pensive work ; but his “ Catechism™ and “Handbook™
and the other works mentioned areall of comparatively
small cost. Probably Maln and Brown. all thiags con-
sidered, will best suit In such cases 85 this. 2. Oars will
glve best effect.

.S.A. BAYS

this power from these, or will the engine exhsust the
steam faster than the boller can generato It? Answor:
Theengine will work perfectly woll but somewhat uneco-
nomically, Its specd can bo controlied by a good gov.
ernor, and there 18 no danger of Ita exhausting steam
without giving rome equivalent forit,

P. F. L. says: We have n bont with a recoss
wheel 16 feet In diameter, with 10 feet buckets, snd 12
inches o width. The engine is 16 inches, with 5 feet
stroke, and makes about 18 revolations per minnte. We
‘want to get the best speed on the boat that we ean, an
shio runs too slowly ; and the engine labors hard, Thero
Inquite a diversity of oplolon In regard to the best plan
Lo lmprove her spoed. Some say the engine should run
A0 revolations, others, 23, and anothor as 1ow as 18 revo.
Jlutions per minute, One advises the reduction of her
‘wheel to i4 feet, another says “reduace It in width to 8 feat
and leaye the dlameter as it 18." Wil you glve us your
opiufon? Answer: If the engine and boller can be load-
od safely to a higher pressure, simply carry more steam,
rotalning wheol unchanged. If the steam prossure ean.
not be ralsed, reducing the wheel would allow the en-
gine to run faster, developing more power and giving
higher speed of boat. Such an engloe should have been
originally proportiyned for higher speed. Wao suspeot
that reducing tho wheel will beat answer In this case,

C, says: I wish to kvow how much fall you
must give to the mile in a stream of water, Lo glvoaald
stream o certaln yelocity, say 4 miles per hour, Ane
awer: We can only approximate for accuracy of de-
termination n any case, Variation of dimensions, shape,
and character of bottom, all affect the actual reauits,
and t ale0 has not yet been successful In de.
terminiog the laws of flow of water In open channels,
with prectalon. It s cveu disputed whether the surface
velocity is greator than the mean veloclty of thecurront,

 Traotwine's rule (s as gond as any: “ Multiply
he ares of water way In square feet by twice the full ln
~ feet per mile, and divide by the length of wetted pert-
-lhrllhu. The square root of the quotient Is the
veloelty In feet per wecond.' About five sixtha

of | mnuds will be the velooity in miles per hour.

O.M A n has an area of 144
"I‘. KWM.'MIMDO“M.
mmumuwnuﬁu the square inoh,
he atroke Is 3¢ tnches, and the steam Is cut offat X of
~ stroke, or 16 inches. n-nou no resistance Ix encoun-
~ tered excopt welgth of piaton and rod, what power la ro.
* quired Lo Atop the piston at ead of atroke and force It (n
Mu dirottion ; in other words, what power I8 lost,
, 8L each stroke? Answer:
mu;mummmmmm
enunclated

i of
uy: In your lluo Mm:l: '21;,

getan to do 1t, and meantime learn
to use one. An who use an (ndl

has a great deal to learn. 2. Probadly not. It is not
Ifkely that much economy would resalt from greater ex-
pansion than two fifths In the 3 Yes.

H. 1. replies to G, W, H.'s query on color
fng butier ;s Annatto is the best thing: you can get It at
any drug stare, ¥Yive centa’ worth will color one hns
dred pounds of butter, If too mueh 1s put fo, It wil
give the butter & brown tlnge, A plece rather large
larger than & swan shot, put In the cream & day or o be-
fore chuming, will give a good ecolor tosbeut ten pounds
of butter. 1 have used It for years tn (he winter time
and never heard any complalats of its delag unwhole
sotne or U1 favored

J B. H. replies to E. T, C., who asked how
to provent the rats gnawing the leather of Lis ballows:
Ol your bellows with pefroloum ; the rats and mice will
not tauch It, and [t ts an excellent leather proseryalive
1 use It on belttng, boots, ele., and bave done so for
throe years, first carefully experimentiog

R. D. B, says, in reply to W. H.
asked fora solution 1o take sand off castiugs:
phurie acld and water

E. I, replies to G, W. I, who asked how
to color batter: The Julce of l\'!ull expressod and
mixed with the creatn before churning, Is best, aa it does
not ln]un the batter in any way

W. T, H. says, in reply to C. M, who asked
how can mr glue jolnt of & yiolin be umlun« without In-
Juring the Instrament or spofling the varnish : I used
my violin near a red hot stove, one night, for about an
hour, and put It away; lo a day or so, I took it out and
found 1t unglued. After regintug, I didnot percelvesny
injury. A Jet of stoam applied to the part wiil do the
work, but will whiten the varnish,

F. M. W, replies to M, J. D,, who ssked how
10 find the pressuro per square lnch on & slide valve:
Multiply the area of all the ports ln Inches by steam pres-
sure ln pounds; If the valve cuts off at ¥ stroke, 2hat
will give the pressure during ¥ the stroke; for the re-
malnder of the stroke, deduct the prossure on the ares
of one Induction port tound as above.

C. E. G. says, In answer to D, H. E,, who
asked how to adjust hisscales: Lot D. 11, K. got some
article that welghs exactly 100 1bs., and place it on the
platform of hils scales ; next, let him place the 100 pound
welght at the end of the lover, and put enough shot In
the cup to make it Just balance ; this will balance the
scales, and It will then be an casy matter Lo got the new
pea of the right welght,

H. W, U, replies to A, L. who asked how to
make lnsect cabinets: I have a case consiating of a dozen
drawers like the diagram
A Is the drawer, with a
glass top put In with a

151 B is the bot

H., who
Try sul

If we understand the question correctly. 4. If similar
to the first, we presume the added power would be equal
to that of No. 1. 5 By leading the steam through a

with under partshown, C
is a movable stick which
fits [nto the niche D, keep-
ing the drawer in place.

superheater, which Is usually a box set In the chlmney,
sometimes forming part of the dofler and somoetimes
wholly di d, which box a set of tubes.
The steam is conducted around these tabes and the fur-
nace gases pass through them, or vice cersa. Other forms
of superheater are in use, but that described fs most gen-
erally adopted.

J. E. E. replies to F. R, M., who asked fora
process of tempering steel, tha lunbunﬂutdl-dn-
{ngmill pleks, mining drills, ete.: First select 3 good
quality of cast stecl, and heat it slowlyins fire free from
sulphar (charcoal or coke s Beat); careful that po
part of It s ovuheﬂ:d 18 cherry red 18 high enough for
the hoat. Flnfsh hammerlng at a Blaek heat (that 1,
Just red In the dark) or as near that as possible. 1n
forging, do not upset or drive back the edge (asthis des-
troys the granular formation produced by forging) but
elther cut, Ao, or grind off, To temper, heat In a slow
fire freo from aulphur, heating the tool above the edge
at first, and letting It gradually work down so a8 not to
overhoat the cornors or edgoe, When at s dark cherry
rod, plunge the steel slowly, edge downwards, into o
bath of strong salt water, At first harden higher up on
tho tool than Is required for the use te which the tool ts
to be put, then graduoally draw the tool up ou: of the
water; this leaves a portion with the tempor gradunted
from soft to very hard, and preveuts breakage at the
positive hardenod polnt; thon draw the temper gradually
to thocolor required, Fora mill plek, Just change from
the hardened allver white to & very lght atraw. Rock
drills should vary with the hardoess of the rock and
shape of the drill point. 1f » very blunt polnt, for quarts
or flint, use It at the same color as for mill pleks; if for
granite, usually o darker straw color will do; for stone
pofter than granite and harder than slate, a light bloe
with steaw mixed fs right, If for ordinsry marble or
slate, draw Lo a dead bluoy for s rallrond plok, the polnt
should also be of 8 dead blue, If fora minlog plek for
comont, with a blunt polnt, blue and straw mixed Ly right.
1f you want & very tough point, never let the temper run
down fast, but draw it very slowly ; whon the tempor I8
down to the proper color, stiek the tool Instantly into
dry earth or sand, and 1ot 1t cool off gradually. Do not
plunge It Into cold water to cool It off, ax this sets the
particlos too suddenly and makes (¢ brittle, and often
causes eryatalization to commence,

J. B E, says, in answor to F. H. R,, who
makod how Lo harden steel for turning off emery wheels @
1 would sny that steel eannot be so hardenod as to cut
sold emory whools sucoossfully, Tolorable reaults may
be obtalned by running the omery wheel very slowly.
SUN better rosults may be obialned with thin spriog
tempered cast stool ;& ploce of an old buck saw ora
hand saw blade will answer, Hold the steel scross s
rest about 2 inghes from the front of the emery wheel
and bolow the conter ; than hold the steel on an aogle
with the polnt inelinkog upward, so that the end of the
Aol will ateiko the wheo! when fn motion s lttio above
the conteri hold 1L Armly 8o that the steel will chatter.
This will hack the whoel and break off the omery by con.
cussion, Constroct the reat so that s position can be
changed, and then cross kaok 1L, A very little practice
will anabla the operator to producs wonderful reanlts
o tarniog oft his emery wheels, with very lttle wear to
Bis stonl, This process will also ok ann shinrpen glazed
wheels, Dut the Black di dt g tool Inof coy
proferable.

G L H, r«rll« to J. I L. who asked for
wlnlon s Lo hix wode of bullding: We have dwolliogs
wnd shiops 1o our village, conatrucied sabstantially as
you augyest, which haye been Inbhablted for batweon o
wnd 80 yoars, Thoy are to all appoarsice good for twice
that termn of service, They are romarkably freo from
yermin, sud warmer than olthor, brlek, stove, or timber
* | butidings, when elthor are used alons | and we havo all
thres varldtion tn the village. We have no frameo butld-
fugs with brick hiling for more than two 1o up ; but

Hy this device the insects
can be planed to the bot-
tom without any bl
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Letters Patent of the TUnited States
WENRE GRANTED YOR THE WEEK ENDING

April 1, 1873,

AND EACH DEARING THAT DATE

[Those marked (r) are reissued patents,)

Alloy, I, AIReR. .. ..oovivrrrsnsssn
Axle turning machine, A, ¥. Moor:
Bag frame, J. B, and C, ¥, Blaksloe, .
Bale tie, colton, A. J, Golng ....

Barrel, tambiiag, F. N, Maby..
Dasket, W.C. Higglus,.......
Bed bottom, A. Tumaball, .,
Bed bottom, A.S. Wells,...c.oovvnenss

Bed bottom, spring, Speacer & Parker, ..
Bed spring, 0. C. Campbel), . ..cvvt
Bedstead, nofa, C, Streit
Bedstead, wardrobe, K. W, Frost.,
Bee Mve, A.Doweese..........

Bee hive, E, Gerry......
BIt, adjustadle, F. Joaas.,
Boats, dcmnlu. T. Shaw,,
Boller attach « wash, T,
Boller feeder, A., Jr and T.C, sumf.
Boller feeder, etc., J. G. Fulton.,
Bollerptand, ete. C. F. lulrhl.p.
Bolt, expansion, D, L. Bartiett.
Boot beel trimmer, L. Coté....
Boots, laserting pegs io, A. Cavalll.
Boot heel nlsher, L. P, Hawkine,

Puckle attachment,J. B, Welpton.....
Bufing machine, W. W, Messer, Jr.
Durean, ete,, T. W, Moore....cceeeae
Burial casket handle, A. G. Chapaman,
Burglar-proof door, ete., G.Little...
Bushing, aatl-frictional, F. S. Barr..........

Cam grooves, cutting, George & Houghtallag
Can, nitro-giycerin, A, Hamar.............
Care crusher, C. 1. Dickinson..
Capaule, plaited, J. J. Daranowski. .
Car coupling, C.I. Knowitcn..
Car coupling, . Mulhollen. ,

Itisizade of seasoned plne,
and I prevent trouble from
mites, ote., by Keeplog a
little plece of sponge satu-
urated with camphor In each drawer,

C. H. H. says: ! claim that a large circular
saw, say 72 Inches, will cut lamber with less power than
a smaller one, say 4 (nches. Iathisso? Answer: Under
no circumstances can a 72 fuch circular saw be made to
cut lumber with loasthan, or even aslittle poweras, o &
inch,both saws belag of same thickness. —J. E. E.

M. L, says: I have a circular saw which 1
bent In sawing Umbs of trees. How can I remove the
bend or kink? Answer: A kink or bend In a saw can be
removed only by a practical saw mak An t 1t
u firat olass mechanie, might make s passable job of a

ple bond by b 10g the highest parts on the oval
end of a hard wood blook. But I would only recommend
this In case of absolute necessity. Better send it st
once to tho nearest saw maker, It isan art known only
to the trade~J, E. E,

E. 8. asks: How mueh crown is best for
fron pulleya? For lnstance, In & pulley of ¢ feet disme-
tor x 20 Inchon face, how mueh larger should the center
bo than the edges? Answer: About one elghth of an
Inch for ordinary use, although this may be varied more
or leas, 10 sult different purposes. For example, & quar.
ter twist belt will run better on a higher center. Pul
loys shotld be turned & true oval and not stealght from
conter to edgo ; ICatraight, the bolt will not adhere |o
lha pullu olosely on elthor alde of the center. 1. E. B,

COMMUNICATIONS RECEIVED,

The Editor of tho SCIENTIVIO AMERICAN
ncknowledges, with much pleasuro, the re.
colpt of original papers and contributions
upon the following subjects

On the Prayoer Gugo Absardity, By F, H

On the Effect of Sunlight on Combustion,
By E. B,

On the Retrogrado Motion of the Sun.
Jo L

On the Henting of the Earth by the Sun,
By W. I, Q.

On the Foree of Variations of Tomperature,
By W.A. M '»

On the Wreek of the Atlantic (two lotters),
By J. B.

On Docp Sen Soundings. By ¢ P, L.

On the Manufacture of Combs, By (.1, I,

On Weak Bollor Flues, By 8,

On Suporheated Steam, By 8, B, W,

On Artificial Fuel, By J, R, 1,

On Tgnitlon by Bteam Hont, By J, N,

On Professor Young's Lecturo, By J. D,

On the Boller Explosion at Consholiocken.
By W. B LeV,

On Low Water in Bollors, By F, I, C,
Also onguiries from the following :

A=A P B~ X, Ol Weeell, T, DT, K. O
BP0 B =W P W, W WL I D, ML AL

Comopumlunlo Who write to ask the address of certaln

By

theso are a0l and Arm, without any appreclable tremor
durtog the high winds which frequently provail,

1B, V, repliog to . W, who asked how to
make joluulu an artiolo made of slips of wood, to fold

up: Use bolts such ax are found 1o tonors' shears,

ma ™, 0F Whare specified artiolos are to be had,
alko those haviog goods for sale, or who want to fnd
partngns, ahoula seud with thele communleations an
Amount autiolent to cover the coat of publioation uoder
tha head of * Bustnoss and Porsonal,” which s specially
devoted to such enquiries,

Car spring, D. G. Danlel
Carspring G. F. Godley.,
Carstrap, street, M. Wamne...
Carbureter, J. F. G. Kromachroeder.,
Carpet stretcheor, D, White..........uue
Carriage axle lnbricator, M. F. Philips.
Carrfage axle box, W. J, Parmalee. ..
Carnage clips, forming, W. S, Ward, .
Carrfage dash rafl, M. Hine...........
Case for laces, cte,, M. Deltaler, ...
Cattle, suppiyingsdlt to, ¥.Stamberger. . 4.
Chala mschine, G. W. Binnix

Claw bar, W. 8. Tamuo..
Clateh, frietion, 8. B, Alger.
Collar, A, Flatley........
Combing machine, Smith & Bradley.
Cord, covering, Gillesplo & Kohn,
Cultivator, H. H. Perkins. .......
Curtaln Axture, G, W, Beers,
Cuartaln fixture, A. D, & E, M, Judd,
Curtaln fixture, . W. Philllips...
Curtain fixtare rek, J. Fusey....
Dental dlamond drill, JJP Glllesplo
Ditehing wachine, ete., L. D, Noble,
Door knot goard, I Ahrend.......
Door plate, ete, T. M. & W. F. Tobln,
Door spring, L. J, Higgens
Dovetalling machine, W, ¥, \lomly
Drawer lovk, C. A, Stook..

Drill jar, R, Mosuollon . avs

Dril) operating mrmne..l \\' !lockwell
Drelll ratehot, B, u-lluhcr
Drilling hine, rock, ¥,

Earth closet, portable, A. I‘lny-m .
Klovator, I'. W, Mellen, .
Elovator lndieator, J, I, (.
Eoglne, dummy, J, Comly. ...
Eraver,rubber, K, W. Frost
Evener, dran, B, Dunker. ...
Exercisiog wachine, L. D, Tice. .,
Fabrie, dress protector, J. MeMulle
Fabries, piling toxtilo, A. Warth,,
Fun, G, Prueck. ..o vivesnrss
Fire oscapo, 1L A, Rlohards. ..
Fire extinguishor,J. O, Meohan, .
Fire oxtinguisher, W. K, Platt.....
¥iroproof floor, N, Cheney........
Flaak, powder, T, L, Sturtovant.....
Flour, manufacturing middiings, G. T, Smith.
Flour, ote., bolt for, Foreman & Speck....
Frult Jae, 0 L, Mawon, .
Frult Jur cover, J, L. Mason
Frult kntte, G, W, Stovens......
Frult, tray for drying, G. W.Stovens
Furnace, blast, D, W, Hendriekson,
Furnnce, smelting, I, M. Smith,
Gage, pressure, J, W Stiles. ..
Oan burner, G. W, Hateh, ... "
(as hurnor utuchmonl. J. 0. Bellnnp.
s tor, J. W. 8
Can reguiator, P, Keller. ...
Gan, Muminating, Whipple k Bllul.
Oas retortchargor, T, F. Rawlaud. ,,
CGian ratorta, charging, T, F. Rowland.
Can retorts, mking, 't F. Rowland, ,
o plpos, sealing, I 1L Bdgerton
Gold and slivor, separmiing, B. Luuthulll. .
Grindstones, catting, J. I Glllesple. ..,
Gun loek, W.J, Morrih, oo iooe
Guo, machine, W, I%. Farwell,
Gun, magazine, A. Swingle,
Hammer, steam drop, ¥. D, Mile
Harness saddlos, J. B, Welpton,
Harrow, I, Wendover, ...,.....
Harveater, J, ¥, Solberling, .. T

Caasiy l"l’l
. W

s

Parvestor, E.TOyIOr, . couvauiimiimniiiongiernne e
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Slaryenter, trackoloare, 0, nunou
Mioge, W. L Ludiow, o,
Hoope, cutting, A G, Parkhurst.

Naome power, E. Crookolt, ., 14720 putents wore granted, wo think more wonldsvail thom,
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Insect destroyor, D, G, Moshor,
Tron tendor, eto, J, W, Goll,
Jaok, Mfting, X, K Haldeman
Lathe earrlor, F. Foredn.. ..
Levors, adjusting, G. W, Jordan,
Lime, treatment of, . L. Rowiand
Locomotive ssniing doviee, M. V. ““"’"-'

: 1HTAN M0 ~JEwrrny Cane—M, Hondberg, Doston, Mass.
U511 Lo 8808 —~S00a Warkn Arranarus.—C, Lippincotd,
etal, Philadelphia, I'a,

L Lippineott, et al, Phitadel-

O, etal. " r e -__, R nipimninirihy _
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Mil, grinding, M. 3 Stevens,
MU Boppor, ote., M. Fineh. o
Milistone dush, ete., B. 8. Cathcart,
Millstone dross, J. B Hareds ...
Mirror, window, A. & A, oumlor
Nitro-gtyoerin, A. Hamar.....
Rcl. W, Van Anden..
Nut loek, M. L, Bnl\ml... .
Nt loek, Elohenberger & Rin
Nut loek, (. W. Keen,
Nut loek, I, E. Nagle....
Nut Joek, K. Tornor, .
O s, W, 1, Snow
Oller, C. E. & Z. B. Grandy..

6D~ Coox STove.—~W.J, Bomple, Cincinnatl, O,
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« 187481 SCHEDULE OF PATENT FEES:
coes T f G ench Onvent,.........
2 ISR | G each TradosMark. .. Dosign Patents.
++ 15TAM | (i nling cach applieation fora Pnlcnl. (l'I years)...815 | Forelgn designers and manufacturors, who send goods
o0 ‘::'”3 On leaulng each original Patent ... 820 | to this conuntry, may secare patenty here upon thelr new
+ 1STA1T | on appeal to Examinersdn-Chlof. .. 810 | patterns, and thus prevent others from fabricating or
On appeal to Commissionor. of Patent 820 | selling the same goods in this market,
On application for ROIBSUO. ..ouiiviiiananas £30 A patont for a design may be granted to any person,
On application for Extenxlon of Patent,. .. 830 | whother eltlzen orallen, for any new and original design
On :‘;Tnllncpl'hulli'xlemlon......... 53 850 | for a manufacture, bust,statue, alto rollevo, or bas rellet,
On Nling a Disclaimer, 0T 002810 | any new and original desfgn for the printing of woolen,
On an application for Destgn (3% yo:u). .. 810 alll{.cuuon. or other fabrics, any new and original fm- I %:il rgcslt ml‘:l mml“’ camplukt' Exhibition ever
On an application for Dealgn (7 yonrs)... .815 | proxston, ornament. pattern, print, or pleturs, to e | 1€1L 10 the United Btates, et ‘
On an lppllmllon for hmnn (U YORPAY . ,oveees printed, pafntod, cast, or otherwise placed on or worked §55" Send for Rules and Preminm List.
— Into any artiole of manufacture, WOODWARD'S COUNTRY HOMES,
Dealgn patents are cqually as Important to cltizens as
"%‘:’.’.‘Jl:.%?‘.‘,:’m"é#f‘.‘,%é&

Pants prosser hlock, Colien & Waller,
Paper from walls, removing, O F. Ware ...
Paper stock, Ober, T. Routledge.......
Pl no aotion, upright, G, C. Manner,
Figments, ¥, Osgood. ...o..oeee w
Plie driver, explowive, H. Vogler
PManter and plow, J. T, MeElhiney
Printing press, ¢, 11, Cottrell..
Projectile, & 1L, Hayrock. ...
Pulley, dynamomeotor, T. P. Tice.
Pulloy, expanding, J. B, Fales..........
Panching machine feed, W. B. Bement
Parigor, midditogs, E. P, Weleh (f).......
Rack, dry goods, C. N, Cadwallader.
Rattroad ral), .G ABRIO. coovvnvvenes
Rallroad rall, M, F, Malntyre, ..o
Rafiway truck, changeable, J. MeCanley..
Rake, harvester, J. 8, Truxell........
Rake, horsa hay, B. I Sheldon..
Refrigemtor, O, 0. Peck. ..ot

{s made with groat eiare, among the models and patents
ut Washington, to ascertaln whethor the Improvement
presented Is patentable,

"

to forelgners, For fall particnlars send for pamphlet to
Muxx & Co,, 57 Park Row, New York.

Sad and foslng Iron, J. Hewltt
Sand ejector, J. Thaser ...
Sash holder, C. C. Algeo.....
Sash filng device, A, I, Durant.,
Saw handle, M. L. Ballard. . §

Sawset, A. & W.Boynton,

Rebber compound, W. A, Tarrey..

Serew cutting dlo, Bates & Murray.....

FALDE OF PATENTS

And How t-o_@tuin Them.
Practical Hints to Inventor§

when theanvention ta butasmallone. Large

Tradomarks.

Any person or firm domietled In the United States, or
any firmor corporation residing In any foreign conntry
whaore similar priviloges are extended tocitizens of the
United States, may rogister thelr designs and obtain pro-
tootion, This is very important to manuafacturers (n this
country,and equally so to fordigners. For full particu-

cltizens of the Unltod States on the game favorable terms

? I1Dl)lg: 0.,
Punl.muu &b Bromiway, 3 ; Yo

s"Send for Catalogue of all ooks
on Architecturs, Alﬂcu ture, Fleld,
Sports and the Hors

AW GUMMERS, Single and Double Up
fets, Saw Tooth Swnnn. llll Doz Holders, Sidiy
Iolders, Rallroad § 1l 0 Pruners, Sen

Sawing machine, E. Bonjamin.

Searf :lng. lluck" & Diolot amaddress Muxx & Co,, 87 Park Row, New York for circular. G. A- PRI"!‘(/OTT- Snndr THIL N Y
Scraper, road, J. Steffensen, . ROBABLY 00 [nvestmont of a small sum Canndian Patents. B Beautiful inventions for marlkin

Seraper, wood, I D. Spickier. of money briugs & groater return than the | On tho first of September, 1672, the new patentlaw of | == and printing Cards,\fe. One ldc
Screw propelien, J. Hartman, Jr... oxpense Incurred fn obtalntug a patent even | CAnAUA wentinto foroe, and patents are now granted to | == wliole family, Aovalile Type.

amusing and instructive rorl
Jot Printer 81. Silver $1.2 é ‘1

Serew, wood, S, P, Burdick.......
Sewers, cleaning, W. H. Chase,
Sewlng machine, D. ., Rogan...
Sewling eshuttle, Edwards & Bchlodar. (n b2
Sewing machine plaiter, O, M. Chamberiain....... 187,542
Sewing machine box plaiter, O. sl. Chamberiain.. 187,343

Inveations are found to pay correspondingly

An to oftlzens of the Dominion, Ink. Type and neat Case, delivered
woll. The names of Blanchard, Morse, Bige- mail

In order to apply for s patont In Canada, the applicant anywchere. 3 Alphabets extra 60c.
mnat furnish o model, specifioation and duplicate draw- | foentswanted. Golding & Co. 14 Kilby St, Boston.
low, Calt, Erlcsson,Towe, MoCGormlok, Hoo {ngs, substantinlly the same as inapplying (or an Ameri. FREY = S

and others, who have amassed Immense for- can patent.

tunes from their inventions, are well known oars
. *| The patent may be taken out efther for five 5 (gOv-
And there are thousauds of others who have | crnmant fee §20), or for ten years (government fee $10)

Shade holder, M. W.House. 187 406

Shaft cocentric, crank, J. F. Haskins seees AT realizedlarge sums from thelr patenta, or for fifteen years (zovernment foe $80). The five and

Shell, explostye, J. T. Se0D.....ceurenss . 157491 | More than FIPTY THoUSAND Inventors have avafled | ten year patents may be extended to the term of fifteen wm Gum and €

Shingling brackel. L. W. Merriam..... . 157,312 | themselves of the services of MUNX & Co. during the | years. The formalities for extension are stmplo and not :’;‘,‘:{hﬁﬁx’g‘“‘&‘um‘“ﬁ‘_

timd and Labors Sha)
ng Bltta o cnnd-

ey Shectlerd o

Nlnnhctnnd
Bucyrus, Obio.

AT TWENTY-SIX years they bave acted as solicitors and expensive.
L 157488 Publishers of the SCIENTIPIC AMERIOAN. Theystandat | Amerfcan {nventlons, even if already patentedin this
the head o this class of business; .
veee 187427 = of business; and their large corps | country, can be paténted in Canada provided tho Amerl
at 13, mostly from the ranks of the | can patent is not more than one yearold.
Patent Ofice: men capable of rendering the best service | A1l persons who desire to take ont patents In Canada
. 157,34 | Lo the inventor, from the experience practicallyobtained | gre requested to communicate with Musx & Co., 51 Park
1SR while examiners in the Patent Office : enables MUNX & | Row, New York, who will give prompt attention to the

S hing o
o Pt it o] ko e Worcester Free Institute of
kg 5 Forelgn Patents. »
/ :::: HOW TO Z s :;:l:ln: ‘lh:_ The population of Great Britain fs §1,000,000; of France, xnmn"Ig.dx"s}‘l} ”a}ul’s.fzgnc?cmur 9 For
airy (o | 0000005 Belgiam, 5000,000; Austria, 85,000000; Prssia, | oy14iozuce, addrens Prow, C. ‘F SON
OBTAIN REARY, 40,000,000,and Russia, 70,000,00. Patents may be securea by mncr. Mass.
nearly eve- | American eltizens in all of these countries. Now is the

Stik winders, guide for, J. H. Cmpbeu mold-
Spark arroster, W. F, Grassler....... 3 polishes
Spike making machine, D. Eynon..
Spindle step, J. J. Heary.......
Sploning Jock, A. Paul........
Splaning mule, G. 0. Wickers..
Spool holder, ete., A. P, Ayers.
Stalk cutter, J. G. Armstrong..
Stencll plate, F. L. Morrison, .
Stone, artificlal, J. L. Bo-hnd.
Stone, cutting and dneu!ng. W.A. Pvmn
Stove door frame, 5. Smith .
Stove, beating, G. R, lloore
Stove, reseryolr cook, S, W, France

Stove pipe cover, T. M. Losle, ...
Stove support, W. M. Conger..
Stove sapport, W. M. Conger..
Stud, lacing, D. Heaton.......
Stomp extractor, B, Celyar.

Table, extensdon, 5. E. Wales. ..

Tomatoes, drylog, M. P, Smith,
Trap,aat, T, G. Ames

Stove, reservolr cooking, H. Stephiens...

Telegraph, duplex, J. B, Stearns, (r).

ry letter, describing some invention which comes to this
office. A positive answer can oaly be had by presenting
& complete application for a patent to the Commissioner
of Pat An lication of & Model, Draw-
tngs, Petition, Onh and full Specification. Varlous
official rules and formalities must al€o be observed. The
efforts of tho Inventor to do all this business himseif are
generally without success, After great perplexity and
delay, he ls usually glad to scek the ald of persons expe-
rienced In patent business, and have all the work done
overagaln, The best plan s to sollcit proper advice at
the beginning. If the parties consulted are honorable
men, the Inventor may safely confide his {deas to them;
they will sdyise whether the {mprovement Is probably
patentable, and will give him all the directions needfal
to protect hin rights.

How Can I Best Secure My Invention?

This (s an Inquiry which one lnventor naturally asks
another, who has had somo experietice In obtalning pat-

time, when business {s duliat hozie, to takeadvantage of
these immense forelgn ficlds, Mechanfcal improvements
of all kinds are always In demand In Europe. There will
neverbe a better time than the present to take patents
abroad. Wehave reliable business connections with the
principal capitals of Europe. A large share of all the
patents secured in foreign countries by Americansare
obtalned through our Agency. Address Muxy & Co., 57
Park Row, New York. Circulars with full information
on foreign patents, farnished free.
Rejected Cascs.
Rejected cases, or defective papers, remodeled for
parties who have made applications for themselves, or
through otheragents. Termsmoderate. Address Moxy
& Co., stating particulars.

Coples of Patents,

Persons desiring any patent lssned from 1835 to Novem
ber 26, 1867, can be supplied with official copics at a reas-
onable cost, the price depending upon the extent of draw-
{ngs and length of specification,

ATE OF

uld S x—Solnl Ia or Water Glass—manufactared by
e X L. &, ; . FEUCHTWANGER, New York,

00D-W ORKI\G MACHINERY GEN-
cv1u¥ i-«hnln. Woodworth Planersand Rich.
«rdson® ont Improved Ttnun Mnrblun.

v iis l fon st =
Cent: 1, comne Lo o RUeG & RICHARDSON.

You mx WHY we can sl Figt
Class 7 Uctave Vianos ot 5290‘?
We answee—Itcosis losa thas $300
to. make any 3600 Yiand seld
Erough Apeots, Al of whum make
100 per ct. peofi.  We bava
no Agcots, bt shij direct to fazzi-
X lhs st Factoey y-rkc. am) warrset

o —~ 5 Years Send for llutrated clr-
cular, In -hh-h we u"\f to over SO0 Bankers, Merthauts,
&c. mome of whom you may Kuowi osing our Plaoos,
in 44 Siates and Territories. Plesse atate whele you aw

sl ) 8. Plano Co., 810 Broadway, N.Y.

Machines.

STANDARD, UNIVERSAL, INDEX AND PLAIN.

the BEAIN ARD MILLING

Any patent issued since Novemberi, 1867, at which ;‘{;l‘“’,‘;';'{'{:;',?j;‘i‘_‘ﬂ;‘{;‘;‘}ﬁ,":( %‘,"on 3_&.
time the Patent Office commenced printing the drawing, | — T
and specifications, may be had by remitting to this of- MERICAN ROLLED NUT & TUBE CO,,
fice §1. Richmond, Va. Nuls from X in. 10 § (o, hollow
; Shafting, Tarnbuckles, &o., manufactured by Ostrandoc’s

R ents, His anawer geoerally (s as follows, and correct :
L Coustruct a neat model, not overa foot In any dimen-
. 157K won—smaller If posslble—and send by express, prepald,
L ASTATE Addressed to Moxx & Co,, 97 Park Itow, togrther with a
. 17720 | Seecription of its operation and merits. On recelpt

Wagons, trough for, A. Inke.......
Wall washer, ste., E. N. Bradley,
Waah tab holder, A. M. Olds,,..
Washer, steam, J. Davis......

A copy of the clajms of any patent fssucd sluce 159
:’ﬂmmwnwuu.'m.z.smm """ Sicle u-llulm"m" will examine the tavention carefally, and | it furmished rml»u. R : L’{;T?::na?a‘if‘fin.??s’ri?.'é‘ e L R reat.
WALeh ortag attachonons, B Gore, - reerr . 155t | YOO MATE BOL Lime,or the ScAR A" B, o emastrars s | WHen orderiag coples. please (o remit for the same 8 | 2 /&S COCK. MANUFACTURERS—Send
es seee0ae . 155 . a8 at hand, to construet a g c - - .
"m(mw X. Karcheski., model, make &% good & pen and fnk sketeh of the im- above, and state name of patentoe, title of Invention.and l for deseription and |lhoto:nph of the lmproved

ertical Bering Machine mlde { 3
MURRAY BACON,

Rear s Commrn:c St,, l'hundnlphh. L)
WOODBURY'S PATENT

leung and Mat('hm{[

and Molding Machines, Gray & Wood's Mlaners, Selt-olling
saw .\rbnnt. and other wood worklog machinery.
WOODS, § 81 Liborty streot, N, Y3
&ud lur Circulars. {67 Sudbufy street, Voaton.
AFETY HOISTING

OTIS, Macl;;eﬁ

d ate of patent. Address MUuxy & Co., Patent Solicitors | §

&7 PPark Row, New York.
Muxy & Co. will bo happy to seo Inventorsin person, |

at thelr office, or to ndvise them by letter, Inall cascs,

they may expect an Aonest opinion. For such consulia.

tious, opinlons, and advice, no charge i« made. Write

plaln ; do not use penell or pale Ink ; be brief.

provement ax possible and send by mall, An anawer as
to the prospect of a patent will be recelved, usually, by
z return of mn'll. It Is sometimes best to have a search
, 157,341 | made at the Patent Offiee ; such & measure often saves
Wood, rebhercostiag, olmes & Albﬂ.n! (r) . 543 | the cont of mo application for a patent,

W P.E. e ssashoaneyes

reach, Mclntoals TR - To Make an Application for n Patent,

APPLICA'HOV"! FOR EXTEN%IO\Ib The applicant for & patent should furnish a wodel of Allbusiness committed to our care, and all consulta-
Applications have been doiy filed, and arenow pending, | B1* invention If susceptible of one, although sometimes | tions, aro Kept seeret and strictly confidential.
for the extension of the following Letters Pateat. Hear. | 1t may be dispensod with; or, If tho invention be s chiem- | In all mntters pertalning to pateats, such s condncting
""”“waun applications are sppolated for feal production, ho mast furnish samples of the (ngredi- | Interferences, procaring extensions, drawing asslgn.

‘vlhdunamuonu-

!unx.c«vnu ~L. C.8huler. Jupe 18,
P1oxes MoTion ~W, Btearns, June 18,

ents of which his composition consista, These should
be securely packed, tholnvontor's namo marked on them,
and sent by express, prepald. Small models, from s dis

wents, examinations into the valltity of patenis, ete.,
special caro and attention fs given, Forinformationand
for pamphlots of instruction and advice

NO. 348 BROADMW .\\..Qm'“”oﬁ o

m ” ATING SHEET METAL~W.E. Worth .
. Worthen, Ji, | tance, can often be seut chosper by mall. The safest Address
. Remwick. Jone 18, way to remit money I8 by & dratt, or postal order, on MUNN & CO., P\ROPBR,\\- E(gmih:u MA\&N*
M‘ TING WiNTLAse ~P. Phillp. June3s. New York, payabla to the order of Muxx & (o, PPersons PUBLISHERS SCIENTIFIC AMERICAN, GI\E COMPA »
ho live in remote parts of the co > . Woaw W
mlloxs GRANTED, i P untry can usually pur 37 Park Row, New York. $5 to $20 1z 43 Acvate wanteat ANl ehasans of stk ing pes
chase drafts from thelr merchants on thelr New York | OPFICE IN WASHINGTON—Corner F and 7¢h | 2210 1éa, 81 elieg sut, Juniis o1 k1, AAS mnr AIEE O}
R O mika. correspondents. * o LA L g UL R L

wtreets, opposite Patent Office,
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"BAIRD'S
FOR PRACTICAL MEN

WATSON’S
Practice of Machinists and Engineers.

T’lwﬂodorn Practice of Amorican Machinists
T"‘ Including the Construction, Applica-

of Drtlls, Lathe Tools, Catters for Bor-

u inders, and Mollow Work Gemerally, with tne
}u Spoed for the same ; the Results ver-

33' Actual Practice st the Lathe, the \ise, and on
oor. Together with Workshop Management,

of Maanfacture, the Stesm Engine, bollers,

Egbert I'. Watson, late o
the * "’uelllfe Amull.'lu o Hlustrated b)’.lehl‘v:nl)(

10 000 YOIMMO, 130, .. vueiaanainnsn
ﬁy%m«. 1 post u'-

CONTEN Paxr 1-Cuarres 1. The Dl -ud lu
. 1L, lmn -MII- Ofce—continued. I1I.

:u (nued.
ART Larus Wo-x iV, <pecdoltuul fTonh
Y. Chuc) Work h uum VI. Boi ools
wtinn Motcnncn \'lll Bor-
llnlc Imlnrnnd llolh-v Work ; Experiments with
ools needed: Co urulllm smong Mechaniea. 1X.
urnlu 00ls, ‘ 'l'ooh—conllnuod. X1
un 3 ?uh-eonllmu‘d 11, Turning Touls—con-
Turning Tools—continued.
ISORLLANEOUS TOOLS AND I'ROCEARRS,
orun )our own Tools; !llnunl Dextors
u;s»m (m XV, ugh tli- XVIL
¥ ow u |Il on. X\'ll.Alhnd{ Tool timmers.

\'Ill W oel-aml Shalts, nllundthrlr
aulmgl on apping nle- Abnuco f Filow. XX,
Uast lum. " Iron Castings; llor
o Shrin c llars on A -n. L. Are Scraped Sur-
lodispensanic? o1 Cages Drliling and ‘furaing
Glam. Smnlpnhllono ﬁznl-.
Paxr l\'.—a'rn: um orse. XXIIL The
rin, : '( XIV. Platon Speed o
Steamn En How to wot & Sifde Valve; To find the
angth of eRod;An hupropcrl{oex\%lve Liad; The
Lesd I[ndicator. XXVI teain Englnes.
XX The b‘llde Valve; '!\nlnncc Silde Valves.
11i. Connection of Slide Valves; The Fressure ob o
valve. XXIX. Condcn.-llun of srr-m in lon.

ﬁ. XXX, Pacy Steam X
%ﬂ S 'qu. b‘i""‘“ﬁ“m fxx?ui
}:t. mumf'?xx‘ Cold Weather wd';?::n

AT an S Bot

H {ler Safe? Faulty Construction
i ,o..“‘l’rou les Incident to glmm Bollers ;

L2 5
tricit ?l id for Im rovement
X » of vmcnsu-ndlndla(on The

xx. Leuhar Bln
for given Ve mnl- for Culu Sorew
XLI. How to hy np-n Elght Stran onge( :
To Tarn az Eibow; lm ; Velo-
of u!w ull

FAT RBAIRN 'S

PRINCIPLES OF MECHANISH.

The Principles of Monhnnlsm und Mnchlnory
of 'I‘nmmln!unx 0 mm n l’mwl les of Meoh-
aniam, Wheels, an glay- l'rol.'mmonn
of Shafts, Coup! Kontis, an Diw-

ge atrbaira, 1eq o O K

poudl Member of ‘the Wettoand

tute o( n?u d of the Royal my of Tu.

Lhe Luﬂan of Honor, ete,, ete, Beau.
u?- mmlbyonrlw'ood OB cvererrrs $3.80

Corru'n —~Gonoral viows, link work,
}:z nuceton whoel work ; general vigws relat-
chinos ; clumcnm'y forms of mechaninm ; Mok

Y wum(nl connwlon‘ whou work producing mo-

n.
JONES & HADLKY, ¥ nlvl'-hn e, 178 e lml- Ay, N.

H;'l-ll'v.-; “llll‘ll.-';“r "{\l'\‘”"l”\: ! l . \
ONLY 10 0TS, ftzid i i 'WooDWORTH PLANERS

—Si}lll'te\'mlt Blowers.

Of overy slze and dese vlrtlnn constantly on hani,

_ 121Chambers & 103 KReade Streets, Now York.

Pat. Punclnug. Presses

For Ballway Shops, Agricaltural

Makers, Tinners, Brass Manufacturers, Stiversmiths, &c.

Warranted lht‘ b-n produced, A Kunl mft uuluuuc &c.
7, 0y

ngm'a

INVENTORS,

wHno “ lﬂll 'rn IH \l IIJ I'H UNIARY lll \I FIT vRroM TNy Hl l\\ Nl\ﬂ (whether
Jeither b ir rights, or parto .v--| Hallsts sre d 1o s cyplans

\Iu\u .-" \\' v--.'._u ‘.;‘v-a'- h.,, lormant which ‘|,., . 12 ‘, ,un, or Whelr

u-nr-- if brought properly before the pubiie N. Y. EXPros ”,.. & MPO CO, 2 Broadway, Sew York

SCHENCK'S PATENT

»

And e Bawing Machines, Wood mnl lron \\n"'l’l Ma
ohingry, Kugines, Bollers, ote N || 5 \, K8
BONS, Matteawan, N. Y. and 118 lll ey A \n' York

Machinery, ,

Wood and 1ron Workiog of ayery kind, Leather and III o] WROUC HT
Rabber Belting, Emery Wheels, Dabibltt Motal, &c.
GEQ. FLACE & CO \nlvmulnn-.'. Mlllnah Sts, N.Y. BEA S&G,RDERS
’ L I
MaChiniBtB Tools. r % Unton lron Mills, Pittaburgh, Pa.
The largest and most complote assortment in thisconn llu attention of Englneoers and Architests s callod
lry.nuuulm tured by to our improved Wroughtdron Besms and Girders (pat
NEW YORK HII AM ENGINE COMPANY, ented), in whioh the compound welds betwean the stem
120 Chumbers & 103 Reade Stroots, New \urk and fanges, which have prayed o objegtionable In the
old mode u’ manufaciuring, aro entiroly avolded, wo are

Impnlullu(lnnl hoall » at tor as favorableo aa can

Cold Rolled Slmitmg. Seublaiaod eamber, P DR e

)\ru ludmml perfect Shafting ever made, constantly

o¢ quantities, furnished In any lengths up DAarreny & Braxoivo Lxrrens—SHARP,
Also, Fat. ( ..\lpllnz and Self.oliing sdjt usiable ! Yiat or Roundise Surfyvies—Large stock. PAVY
GEORGE FLACE & CO,, | MENT Letters, suitable for ARTIFICIAL STONY

Chambers & 100 Reads Streets, New York. WORK VANDERBURGH, WELLS & CO.,
—F=—r= ls Duteh, cor, Fulton St New York

REYNOL ll‘s'

Turbine Water
Wheels.

30 years' experience enzbles me
to excelIn Gearfog Mils of all kinds,
snd furnishing them reliable. eco

nomlical power. Selentific pamphliet
free.  GEO. TALLCOT, 9 Liberty
Btreet, New Yor,,

ORTABLE STEAM ENGINES, COMBIN-

ORGE PLACKE & CO.

WILDER®

chine Shope, Boller

YORK
e hambers & ml Reado nln ots, N, Y.

T PR lng the maximum of rmvlnm{ «Iummlu) and ccon.

A'l‘“n (‘llU( KS—HORTON'S PATENT | omy, with the minimum of welkh

and price. They nn
uldon and favorably Known, more than 1,0

1 0 beln
rom 4 "i’?" \l '";(- M'" for ear whoola, Addiess | oo™ e e inted satisfactory or no nuI(- ?n A(‘rlph

\\ lnd;ur l.m kn, Conn.

clroulars sént on lppll(‘nlllm Addres
HOADLEY CO. chrrrnce Muans,

team Pump. | trero New York. Y e
A s et WORKING CLASS % LLraisss

5 Adamas st Ilnmllyn. N.Y.
cctable employment at home, day or evening: no

INCINNATI BRASS \\;(i!tl(q—i-,lip?iiluers cnnrnl roquired ; full lnstructions and valuablo package
J and Sle-m fttor' lrnas Wo

Neat quality, Send of goods sent free by mall, Address with 6 cent return
LU\'KK\IH'.I {ER, Prop. | 8tamp, M. YOUNG & CO., 16 Cortlandt St., New York,

Thitation Gold Watches and Chains,

This metal has all the brilllancy :nd durabdllity of Gold. Prices, §15,
mnn £25 each; Chalos from §2 1o 8§12 Sent C. O. D, by Express,
er alx and ynu wild get om- lr!e._fcad » ?\"M an [Hustrated C
cullr Address OLLINS METAL WATCH FACTORY
335 Broadway, New York Ct

OLD ROLLED
SHAFTING.

The ua uut s sha BAs W per cent grostel
hln.mdtu!

are also the sole mnnmwnn of the CELERRATED oL
uxs Pat. CourLixo, and furnish Pulleys, Hangers, ete.

mu E& wmuic. Milwsaken., Wik,

The Den nnd Most l'roclncllu "lrltty in the
World for Field Culture.

finer lnhh.ud Is uruer 10 page Lhan any other
y the most economical, We

of the most approved styles. luu malled o -wu
cat! & LAUGHLINS,
Try streel, ™ -ndu-manu. Pitburgh, Fa. |19 TO 1% BUSHELS OF SHELLED CORN GROWS
-ol this Shatiiag In store aua Tor sare by PER ACRE.

arrrz. oston, Muss,

Chambers street, N. Y. The Increased yield per acro over tho old variotios will

pay for the sood 20 times over, besldes every farmer that

Boring, Upright Shaping Machines, oto. Machifie Chisels
:I f p . -onluf x 1

L a CO., 96 Salisbury St,, Worcestar, Muss

plants this year vlll bl\'e a In demand for seed at
prices. Prico 22,80 r&e Dushel, ive bnlhell‘oﬂu?

WO00D-WORKING MACHINERY. | = .,m:.".‘:.:‘.::.“::::’:-.‘.'.',.:,’.m:::“., B aains

New and (mproved

Woodworth's, Danlel's, and Dimen- | 30000 small sAMPLE FACKAGES, 'hl"h W will send ruEn
to all 'hn send stamp loxay oata Address

Mouldln . Mortising, Tenoning, Sawin,
Wi * P, BOYER & C rkea nr:. Chester Co,, Pa.

Cuuen and Farmer's Cole~
nu:hor nda and Cutters, con-
made to o er,

ANTED! Agents to aell our Rubber Stamps and
olhcrho\'elﬁu Address US MANUFACTURIN
COMPANY, 07 W. Lombarnd 8t,, Ull%ll’l‘l‘of’ﬂ’: )ll-sll #

eonllul ll oooK motion
g clbslu ‘ ‘ hee. vn A pnllcyu \vnwlm‘

ﬁwn- oolhed whul-. spur gearl

vhu buul wheels nkovr buvels, the 'orm i wmo

trengih of the utuh of whoals, On (he strength wnd

mpleouol { waterial of which shafting 1s con.

structed ; tranaverso straln, torsion, velocily of shafts;

“Joumu.mm Jubrieation. On couplin lonh-m
cugaclig an Jln couplings, dise

llﬂl’w “mt:-‘e: "‘ m:‘r‘.‘%n )lmnbcr blocl-.

The aboye, or m of my Bookl. sent by mall, freo

rsun \ ot the lgn utlon prioos.
CATALOGUE OF PRAOTIOAL AXD
m{wﬁhu.u. KON, BYO.~aent froc Lo any one

who rom,
HENRY CAREY BAIRD,

106 WS RERT Tl d phta,
PONPMOL SRt tree, . Wikiia: Balistou Siw: N- ¥

THE
SCIENCE RECORD

ron

1873,

h’:ﬁlum 3?:‘1 .l").l:.c?n

HIS NEW A.N D SPLENDID BOOK is now

Gt el s the et ko
a..:?.',"r“"i.":.‘:nzﬁ.ﬁ.. o8

M e
of the country, an Ipt cl
mMW %wm«"ﬁ' T‘
MUNN & €O, Punmmm
#7 Park Row, Now York om.

Tux SCLENTIFIO Amw'mlnulnum
m ﬁ% of SOIRNCE RECORD FOR Wi, on

ILLERS AND GROCERS—(Gray's Flour
and Yeast Company, 60 West 424 St., Now York,
anufactarers of Gray's Pure Ho
Fawmily and Millers' use, owners an
Right of manafacture of Pure Ho ‘g ast, S¢If Ralsing
Flour, and (lny % Superior Famlly Flour.

Wheat nnd \ mt ‘Feeder.

Yeast Powder, for
ntors of VFatrent
- i" out case $1.25.)

mples and drcnllrn. 25¢c. Gray's
B.Gorham,

Hl NGLE AND BARREL MACHINERY —
L SBliara o et sl ot et |- ;
ointers, Stave Equellzcrs, "Headlog Pia n.rf_ q M. MAYO'S PATENT BOLT CUTTER.
c. Address TREVOR & Co., l.ocknurl. !\. Y

H3Wanshilugt'n st,
BOSTON, MASS,

& Send for Iustrated Clreular, Cluelnnatt, Ohlo

—BOILERS AND PIPES

With * ASBESTOS FELTING ;" saves twenty-five per cent. in fuel, Send for elrculars,

ASBESTOS FELTING GOMPANY.

Now, 516, 518, 520, and 822 Front Street, New York. I~ Asbestos in all quantities and qualities for sale.

"COVERED

ARION .!::.;'".:J:’%': e Srediar Wi we

PIANO pluw 1o the xmrku

FORTE COMPANY, 5 East Four
THE BEST l teenth Street, \‘ov \ovlt ( Ity

SAVF MONEY by urchas
the beat Plano-Forte. Po not de.
e what make to getuntil you write

ulu- four patented Improvements
hat make | i" -lurabl;a than any

Write for Clroular, and mention
whore you saw this notlge, 4

Addross  THE ARIOX PIANO.

Ml’ll()\'l'.l) F()O'l‘ LATHES
Slide Reats, Hand Planers, Sero | Nuu
rior to al) others, Belllng overy where

talogues free,
NALDALDWIN,
Lacania, N, It

UERK 8 WA'I‘CHMAN H TIME DE
JTOR~lmportant for sl large (ullmrlllnm
noturing  concerne=capaoly of controlling
wuh tho u(mo-l neonmoy Ihc motion cf » wr«"n

trolmau, an
t. Send tor - (:lrcu r.

Ibomyfmm e w
ICHARI)SON MERIAM & €O,

o(‘w u oud-v

IIAMI‘H)N Rll’l!h\(l MATTRE S8-The
ll wt and begt lmprovement, Do U want a
AN OF | nml vottoreable bed 2 Hure 1t 1x, ’ he lu‘l(‘l"ll
o samo reaches dilferent stations of his o...... ohen u-,| mull popular, and olnullhﬁ Spring Ded
K (0 markot, Bold ln{ leading dealors, No -‘m‘\ oom
P 0. o um l\umu Mo sa plote without It "m"f composed of tennelous tem
dolu‘ ar Is ron-nd y L “alrnlv pored -lm\‘ aprings,so un tod that nu'?m-uun' in equally
hese lnur\meuu 'Hbuul ane dlmlbulm Easlly toved or earried AbONE Lhe house,
m“ with seearding (o hw. i be 1T ted wnml ar rolled up ke & blanket, Hoth
st e 2 .l des alike, Ko frame.no wooden slats, no straps. May
boluu‘u ;u n;mr I'l:hfl-'ul.hl‘u ‘lhlunl . NG under Ded te-
auired Qada only ha CRness of .. o
umn af the Iatest tmproved Patent Dap« 'lv...l" wlae ooble bed, 41%, 6 lu, by ‘.!’;."',‘&‘.!.‘i'.n.\m:
worth Planing Machioes, Ml cm o Biah | tamperdd steol WPROIATErY Apriigy sud welghs only 23
mmu nu. Mar l-lnu. mlu nn, v... 1. u..‘v aprings for yourmoney (n this nm.{‘-m.n inany
-uw i N lﬂ il bl \‘ athor areanted nofseless, Ay aleos wade to order
“3. w; (o Jutolr, (p.uw M.. Sond 3"' pletorial clronlar, Hetall price of double bed
’l'}. f ll!l.llm vnmmn 15, Ehipped, by single bed oF quantity, 1o sl parts of
hn wu Libaral ¢ veount Lo the lun{o Agents wants
nl on ap) 'ﬂ- lqn °l g LEACH & CO.. L Makers, 15 aud 158 Duane Street,
arehonse, k. oW York.

ECTIOVAL 'I'UBB[NE—TI:O bmt lor VA e OR
B ety Wantad " O+ VALEN- | Oy, (08 of water, C.D. PAGE, Fatentee, l{oenulem.‘\!.

)AUF'S S Water Flame Coal Lime Kiln with
No. 1 Boft White Lime or Ce

E. P. BAUGH'S
PATENT SECTI[]NAL MILLS

For Grinding Raw .l'i? Ores, Clay, ¥
I

phate ock, Geano, nnd- Mand\‘ {
l':ﬁ:”'r..

| URDON IRON WORKS. —-“lnufnrulwm
of 1 tng Engines for Water Waorka, ),
1ow lylr"clu‘l‘:‘ Jl:fl'l, |'u'll|'tlo- Engines .&4“'“ '.1
' Mills, Berow, Laver, 7 ydrau
lllrl-.:lol-"-l G:f.':'nm'm t'n-ul h B!n & WHIT.
TAKER, 10 Front st Brookiyn,

EW and T 24-1IA I'D.-
5'"1‘ for Clrealar. Cuan ACY,
MAEHINERY & CO, W0 Vesey st New York,

Andrew's Patents.
Nolwoless, Friction Girooved, or Geared Holst-
an‘;vﬂ;" .:I‘l'l:d "Ir.;vu"'p{'uw"p:"rvam Aceldent, 1t

HRope. llrfv. nnd nu’ e lnrcn »
Hlm I r-flnrnlnl i v,{“

hu m nu l’,n-lm'-. umn nnd Single, 1+2to
0'" poOwe

C rnlrlm 0l Bampe 100 ta 100,000 :llnn-
Q nute, Best Pumps in the Worl
|.-. . F‘un s Gravel, Conl, Grain, ofc., wn

-(m e, D-nblr. and Economical.

ire
%n D, ANDHEWS & BRO.,
{14 Water Stroet, New York.

GREAT REDUCTION IN PRICES

( LE COUNT'S PATENT HOLLOW
LATHE DOGS, and his Machisist Clamps of both
iron and Steel.
1 st of § dogs, from X (0 2 inch, 8650

=

Mis expanding Mandril ts & first class tool which
long been needed by every Machiniat,
Sond for Inteat Cll’l ular,
- LE COUNT, fouth Norwalk, Conn.

 LCONT L:\THLS for anm ﬂnkr and
= ’i"' Haudles, 8.0, lllhu;ill_ougllgqp N’ :\“

\ll ll
=cnd orl

SEND TO

THE AMERICAN SPORTSMAN,

WEST MERIDEN, CONN.,
§¥~ For a Sample Copy of sald Paper. &3

JEW & IMPROVED PATTERNS.—MA.
CHINISTS' TOOLS—all slzes—at low prices.
E.& R J.GUULD. WAN_J. R. R. Ave., gc'lrk. N.J.

MOLDING, MORTISING,
TENONING & SHAPING
MACHINES;

BAND SAWS,
: SCROLL SAWS,

b

J. A. FAY 4l

12 Samples sent b,’ﬁ tmafl for 3 ots,, that retail qu!ct for
U, R. L. WOLC . 151 Chatham Square, few York.

oy THE

SCIENTIFIC AMERICAN.
The Best Mechanical Paper in the World!

A yoar's numbers contaln over X0 pages and several
hundred engravings of new machines, useful and novel
Inventions, factaring bl 3, tools, and
Processes.

The SCIENTIFIC AMERICAN Ia devoted to the Inter.
esats of Popular Solence, the Mechanie Arts, Manufac-
tures, Inventions, Agriculture, Cominerce, and the .
duatrial pursuits generlly, and Is valuable snd (natrue.
tive not only fn the Workshop aud Manufsctory, but also
{n the Household, the Library, and the Reading Room .
Chemiats, Architects, Milhorights and Farmers

The SCIENTIFIO AMERICAN will bo found a moat
useful jouroal to them, All the new discoveries (o the
solence of chemlstry are given tn (ts columus; and the
Interesta of the architect and carpenter are not avers
looked, all the new fnventions and discoveries apper.
talning to these pursulta belog published from week to
week., Useful and practical information pertalning to
the Intereats of miliwrights and millowners will be found
published in the SOrENTIFIO AMERIOAN, Whioh (uforma.
tlon they cannot possibly obtaly from any other soures,
Buljeots In which planters and farmers are (nterestod
will be found dlscussed In the SOIENTIFIO AMERICAN,
many mprovements in agricultural buplemonta belng
tHustrated o Its columns,

We are also reccdving, every week, the best sclentific
Journals of Groat Dritain, ¥rance, azd Germany; thus
plactng In our possession all that ts transpiring tn me-
chanieal sclence and art In these old countrios. We
shall continne to tranafer 1o oar columns coplous ex.
traota, tram theso journals, of whatever we may deets of
Intarest to our readers.,

'l‘lHlM!‘.
One copy, one year - nm
One copy, six months . . 100
Ono copy, four months . AT 1

One copy of Sclentiie American for one year, and
one copy of ongraving, “Men of Progress™ 1000

Ouo copy of Sclentite Amerionn for oue yoar, and
one copy of “Sclence flecord,M forlis - « . 480

Remit by postal order, doafs or express.,

The postage ou the Belentific Amoriean la five contaper
quarter, payablo st the offive where recelved. Canada
subsoribars must remit, with subscription, 3 conts oxir
10 PAY postage,

Address nl) letters and make all Post OMes orders

drafta payable to
& CO,,

J7,PARK ROW, NEW YORK
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Seientific g&m:ﬁsau.
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L on tALr page ¢ b e rat o

will ba

.].“M Hne for sach fasertipn. Mngrovings moy
Aead advertsements af the same rote oor line by

mear

WELL tested articlo of good thickness

rability, snitable for steep or fiat mnh; un

:pgnd hy :oﬁln:‘?“mhul: u; hum\,";;m
Malden Lane d'ub«cy frul New York

. FEEDERS AXD GLASS
):ERI(‘A\ O'k t\u PRERSIAM & SONS, 48

QUPSs.
ladelpton, N.B—
::Illd lor'&:«-n tars.

~ P, BLAISDELL & (0,

Patent Drill Presser, with Quick
Return Motion,

Inthe Market, nlso other Machinist Tools.

zxp rou Corrs
E qu(,!;ﬂTl\R \IAN'

The Dest ayntom 1n'use

MARCY'S SCIOPTICON

Wish Improved and Cheapencd
MAGIC LANTERN SLIDES,
Sunday-Schoals and Lectare-
.-mul—l Brilliant and easy
t ahow. Cirenlars Frea. Catalogees 10 cta.
SIINPTISON MANTAL (Sevised BL) 80 cts.
L.J. Manoy, 1310 Chestunt St., Phlladelphias, Pa.

BUILDERS,

ny lnboa‘lbl

for the Axemioax BUILDER, yO
more than double the qnn

n clunl dc-lmahfundnd in lniuyllcnﬁgo:h b&cl:k‘ e

they are always fresh and prction nt on tria

{g:x!lm l’cr:n’:domr ,\d':lrv HARLES D. LAKEY,
blluher. -] mumy

a SCHLLNKER S PATENT

ot
yd

BOLT CUTTER [

New INVENTION. ADDRES
HOWARD IRON WORKS. BUFFALO.N.Y.

PORTLAND CEMENT,

From the best London \hnnfuc urers. Fo ru br
JAMES BRAND, 55 Clift N T &

A Practical Treatise on Gement furnished (or'ﬁs oents

OR SALE OR RENT—A large Machine
Shop and Fonndry, conneeting with the Pennsylva-

nln Rall Road and Canal. Adureu
J. W. SHEETS, Harrisburg, Pa,

INDEPENDENT

BOILER FEEDERS

SEND FORILLUSTRATED CATALOGUE

COPE&MAXWELL MFG.CO.

HAMILTON.OHI1O.

OGARDUS" PATENT UNIVERSAL
Eccentric Mills for grinding Raw Bones, Burnt

nes, Pot Shells, Ores, Clays, Guanos, Feed, Corn, Corn
and Cob, Tobseco bnuﬂ SUgAT, Salln. Roots, bplccl.

Clotlnen  FREEMAN & BURR,

| Clothiers,

138 and 140 Fulton St., New York.

ank & B lul have very great plessure In Inrltln( attention to thelr immense Btock of new and
clogant se. nl lons for t n-u-m and approsohin,
"bm-mw for nrmrnn 9 measure promptly lns neAlI) ‘executed st MODERATE PRICES,
SUITB, 810,
UITS, $15.
rrve Qvercoars! g5 (o g50,  DUITS, 820, gon' gmrn) 5 4o 890,
prive U vercoars) UITS, $30. oys Suirs)
UITS, $40.
Onders L ot o
[} 8 ¥ fch t
v(a)n'l}P r-':?n l“h‘rmukg':":- mmplly =Plﬁ l|‘|u' P‘r::' ot'I.l;': :n'u[n.l;‘::)’tn‘:dl:r.v‘l;:c{‘gr‘o'm?ll. '.l)(.h

vl lhn Dot Fruyor PIT ATTA
'"ﬁ'"“gl}on':;fu ';fr Ml RE, Samples of Uumh Ill-llrllnd Nook of Fashlons and Price

th.nnl Fnu ox AI'I'LH ATION,

AMLRON & 60.,

ENGINEERS,

Works, foot of East 23
street, New York City.

By Mall

“Tig Harrison Boiler”

Saven yoars' service In some of the largest establieh.
mrnl- ih New England and elecwhere, with bollers
‘Horse Power,

duaty.
Send for a Price List,

ANSOM SYPHON CONDENSER perfects

and maintalos vacuum on Steam Engines at cost of

In o nllon with & {nnnl steady demand,

All the surface of the Harrison llollrr 1s cither steam
generating or superhesating surface, and when this needs
entire renewal i can be made as good aa new af an oullay
ar only one Aalf (s cost of a new doiler, It can be taken
out and replaced b{ simply removing the loose bricks on
the top, without disturbing the fire front or brick work

INVENTORS & BUILDERS OF

FITR E:
of mo,llc and the 0rl
rronmcnu In
ntroduce our
ll;e saving on

P.mc
L

dera AN )

THE T Co.,

MACHINERY CONNECTED \ﬂvﬁ“lu'
EMERY GRINDING,

SOLID ZVFH.Y WHSBLS, from | ll 10 3 feot ¥

The T ¥ WiEeL s rw uly un

your Fuloz l'oudz‘ Ml

Tanite Emery *hcell -nd Gﬂndl

more than repa; |h
will shupe, n-'l‘v’ Kt LR

r remore x«uuoenntﬁ

ing from Fifty to Fifteen Hundred as & Tanlte Emery Wheel,
Sleam P“mns, '}: ropeated orders from tho same parties, shows that | are steel, and enc;,mln:a‘ ‘s n?:l:)‘n‘r‘":fu
::nll;:npr?:::.gnenlor has taken & permuxcnl place in A 1;-':‘.:; Bmorz.m el:u never “m ' ..
e o 0 r
Adspted to every possible | “rie s Thousand Horee Power have beon made and put introduced Dalf & dozen n:'m ty)en of :uz‘l'::':"

Grinding. Frices:
, 425, And §1%5, a&nd nr&uﬂn

The Tanite Co,,

Stroudsburg, Monreo c... Fn,

one per cent its value, and by Ita use Vacuum Pans are
an s?lh full vacuum without Alr Pump. Send to WM.
ALLEN, 8! Chardon St., Boston, for a personal call, or
he Company, st Buffalo N. Y., for a circular.

Maclu‘ nist’s Tools,
LUCIUS ¥ roxm muncrum

Warerooms, Q lecny m(‘rtcb

New York PLASTER WORKS

A\LFACTURERS of Calcined and Land Plaster, Marble Dust, Terra Alba, &c. &c. Our
DovnLe ExTea Plaster s unsurpassed. Every n\ml WAITAD! ﬂ e > . NEW YORK.

arries are (o Nova Scotia. ORKS, 49

B AMERICAN
SAW CO.

of the original setting, It {s most difficalt and expensive
to take ont and replace the ordinary wrought fron bofler,
whicA, when wom oul, i comparatively worthless, and
can scarcely @ purchaser af any price.
lllrﬂlon nollc A size can be made ready for
dcllvcry. after order s lf'nn. fast as uu-y cln be put
the. the nul‘:: eosting no more than that of the
wrough n boller.
For all lnromntion. dmhn. etc,, application must
be nude direct to
BXBON BOILKI W?RKQ.

d,
Phum)phll.

sﬁm\s. Agent.

%
&

A3
Q;aé,,

No. 1 Ferry St.
NEW YORK, z‘é‘

z
&
N

o (@

Send % %,
()

o "vﬁﬁ’ @y

Coffee, Cocoa-nut, boeoa Oll-cake, Flax-seed, T
Horn, Saw-dust, &e., and whatover cannot bearoundh

other mills, .Uno for Palnts, Printers’ Inks, Puuclll-ck
1og, &¢, JAMES BOGARDUS, corner White and Eim
Strects, New York.

THE HEAL.D &SISCO

PUMP,

SURYMY CORT 9 MIORIN,] HAIA

HORIZONTAL

PATE‘GT CEXNTRIFUGAL PUMPS, Vertical and Horl-
zontal,are used all over the United Statesand the Can-
Adu and alsoin Great Britain. Send for our new Iilustra.
phlet, containing uurl{’w) references to Tan-

nm,P‘pcr ers, Contractors, Brick-makers, Distillers,
ete., with 2 of the strongest possible lutlmon)'
Addrm ALD, SIECO & CO., Baldwinsyilie, N. Y.

s Ibe H. & S. anr Was tﬁumphanl at New Orieans,
1%11, and st Cincionati. Brookl yn, and New York (Am.
Immnu; 152—delng thus prortd to be the Best Centrif-

Pmp in the 'oru. A cheaper, hetter, or more du-
dblze W -Pamp, Fire-Pump, or Irrigator, is impos-

PAIKTERS =3

BRAIIERS =

Jees thax h!l lh wrwal Hime with the u- FATEXY FPERFO~
lAm METALLIC awxuo Tﬁol 5. d stamp for du.-
u.w' Chnlud

NILES TO0L WORKS,

HAMILTON, OHIO.

try wips eut -Il thelr spsy oumch

BOMIXG AXD TURNIN
IROX FLANERS,

ENXGINE LATHES
CAR WHEEL & AXLE MAGCHINERY, (tlc ';cl tc' k?.

MILLS,
TAL DRILLING MACATNES,

%
BLAKE’S STONE AND ORE BREAKER,

For n:duchg: to lnguaeﬁu all klnd- M hnrd and brmlo lnb-uncel.lnch as

MIN
‘o ele o cAa llul for Rall-
roads, reduction of Auriferons Quariz, pu rcrfuax‘ one prcplru:{ Iron,

Copper, and Zinc Ores, &c., &c. nty prize meda Euro
c‘ The patent for this machine has n _rully nuuuued ln tho Court:
ated sod thoroughly contested sults. Those who make, sell, or use m
rin:ln on this patent do o at thelir own risk.

The Blake Crasher Co., |

‘3
New Haven, Conn. -) Where & machine may

eMs: Union Stome Co.,

Patentees and Manufacturers of

ery Wheels & EmeryBloc
Eﬂ u’caud orm !o Suit vulonlh

Extensively nsed tor making

NEW YORK AGENCY,
137 Elm Street,

bo seen In operation.
EACH'S Seroll Snwin{: Machines—Cheap-
u

estand best In use. For Hlustrated Catal
Price List, send !o H.L.DEACH, ;J?ulelon?s: o'ne nnd

Mechan Uses
GRINDERS, AWGUMMB!‘S DIA-
s Save fuel, and nuprlﬁ\l{)‘l{. v:l?l‘{{, Rnlly attached to

MO O0LS, and WOOD'S PA- | any boller.
TENT KNIFE GRINDER, £ L m}ty\mz"\e"-f'\fork.
F&r nl:gm!km aper Cutting, Leather Splitting, and ail = e
other Lon, ves. or test ng Ovens, Doller
Orrice, 16 Excuaxoe STrexT, Boston, Mass, yrom te fitues, Blast £ .
W. 8. Jarboe, 53 Liberty Street P e rs- e

Addre

per-Heated Steam, Of1 5tills, &o.
HENRY \\‘ m'uu.u y
l.lberly M New York.

WIRE ROP

Steel and Charcoal Iron of superior quality, -ulluhh‘ for
mining and holsting (uurpovcl inclined plancs, transmis-
sion of power, ete. Also, Galvanized Charcoal & B B for
Ships’ Rigging, Suspension Dridges, Derrick Quys, l'rrrg
Ropes, etc. A largestock ronnhnll) onhand from whi

MABON & CO,,

BxAxos OyrIces ﬂ'n(,ommcrccﬁlrtel.l'hlladclphu,h
r?‘Scnd for circalar.

R. A Vervalen’s Brick Machines,

Made at Haverstraw, Rockland Co., N. Y. Making nlne
tenths of all the brick nsed in the State. Send forcireular.

SEND ror Boox CaTALOGUE.
BICENELL, %I Warren st N.Y.

any desired lengths are cut, JOUN'W .,
43 Broacway, .\r' Y url

BUILDING PAPER!

and Sheathing, Roofing, Deafening, Carpet Lining, sud asa substitute for Plastering. Send for Ssmples
o ﬂrﬂﬂln. to B. E. Harr & Co., 56 & 58 Park Place, N. Y., or lock Rives Parea Co,, ( hifN."
from 50 cta. 0., Send for Price List

MeALL lb’;} IR, Optician, 4 Nassau St., Now \'nrk

SATIN WOOD, HUNGAR
CEDAR, x'osn oon%’txfr% ”%)Im A Wantod fa Crude Siale—any quas:
ASBESTOS e |r'\'L

H \RD'\\ ()Ol) L[ \[BER tty, Address ROSENT

HUSTER, Chatham Mlis, Phlladelphia, s,
In I'LAA\'K. BOARDS, AMD VF\).).!AA. 3y ’ rQ
OYE'S MILL. FURNISHING WORKS

GEO. W. READ & CO., N
Omccb!ﬂ!l and Yard, 156 to 200 Lawis 8t., cor.6th St., are the largest 1o the United States, Thoy make
Y. Burr Millstones, Portable Mills, Smut Machines, Tackers,

E.R.
rapch k‘alnrnumu 130 & 172 Centre St., N.
g Orders h mafl pmmplly and falthfully exeeuted. | Mill Picks, Water Wheals, Iulloys and (mnrlnﬂ.‘ﬂ"ﬂlui
adapted lo flour lnl)‘llu Nn.l for ruulu, ne
—_— 55

P"“"“‘ “"'IP for Catalogue and Price List.
NOYE & SON, Ihlﬂllﬂ N.Y.

A MICROSCOPE

Is a necessity to every Intelligont family. All grades,

Workin g Models

Eseny WoeEeL MACHINERY

And Experimental \ilthlnr" Metal, or Wood, m-dr to Toals and Metals, gum-
ordcr by .F.W ZI{\} R, @ C cnlcr st., \ !:{n;"&%':‘?h‘:r’ung (‘uulnn-.xﬁnr“l
'3 T ~ pives perfectly atralght
"RON PLANERS, ENGINE LAT HES e od Tor the steriing anality
Drills, snd other Muhlnlnu Tools, of supertor qu-l of its material and -(-r)mlluhlp.

ty, on huzd and nnumnﬁ‘ For sale jow. For Deserd the ll\lu!lll\l of every part,
tion and Price address NEW HAVEN MANUFACTUR dross AMERIC A\ TWIsT lmn [,

Bradleys Cushxoned Hammer

18 & great improvement over all other Helve Emmm
it hias so mnyvu\uhlen useful devices for

and swedge work, besides convenlences \hu were N
fore unknown to this class of loo‘_-. that no adequats

idea can be given of {ta capacit: geaersl
ina briet no"uce ke c- For y.n!cuhn write
BRADLE l MAN'F'G CO., Syncme..

WIRE ROPE.

JOHN A. ROEBLING SSONS

MANUFACTURERS, TEESTON, ¥. J.
OR Inclined Planes,Standin,
llel:ﬂd‘u' l'cr'ileo. Stays, oé;}wy- on %

Condm:u’:o

CO'VEB.ING-

co.,tooc ns«_? ot uux.:us..u.uuu.xo.

DrillinnMachine
A 521bs., will arfil 1
o0)o,and sells for §35,
ll ‘will drill at any angle,
and is needed inall mills
and shops. machines
are pow in use, and

more will beassoonas we
can b them into gen-
eral notice. Write to us
for further information.

MILLERS FALLS CO.
1‘3 Beekman Street, New

SAWS

'tl

TEETH

** ONE POUND OF

EMERSON]
FORD & CO,
BEAVER

fiw

kExtra Teoth
Fiiteon Cents ecach.

Universal W mri \\'orkcr

Horizontal nnd Upright Boring Machines-
perior to any in w
ANT, Hamilton, Ohto

MeDETH, llh‘\Tl'L & MARGE
CATORS.

REYFUS' celebrated Self-act-
ing Ollers, (or all sorts of Machinery
aod ﬂumng. arc reliable in all scasons,
saving -8 per cent. The Relf-acting l-ﬂ-
bricator for Cylinders is now Mosed
over 1% R.R. In lhe u. S,.lndhybun reds O
stationary en nd for a circular o
NATHAN & m.\ Fcb.ws Llunyn.,. N.Y.

$20, 000 IN PREMIUMS.

YEVENTH LOUISIANA 'S'F‘A'I;E; 5&}&5
Deril Rehi o e sl Eben

are invited from every section of America.
visiting the Falr, by Hatlway or Steamer. munmme
thelr return tickets at the place of departure. A nﬂz
for the rellef of the Fair (‘mund will be drawn oa'“‘
Iaat day of the Fair, when S r zes will bo distriba
amounting to §57,50, the capltal prize being 83,000 (8
gold, Tickets 0 centa each. Persons sending for I
tickets, or more, will be -l)ovcd 10 per cent for eomllm
slons. Premium Catalogues and Lottery Schemes W
3 n'm m ." "'ﬁ'&‘tf"“ﬂé?"n and Treasurer,
S, 8 .
()mRr Mechanic's Institute, Now Orieans, La.

ING CO, New Haven, Conn, LU\ll'Ah\ 'Kl Lllwrly Bt Now York

T  Selentific American ” is printed with
‘) 4
r AS, ENEU JOHNSON & 00 -sl"\? No?%}ﬁ]

Lotmbard ste., Falladelphls snd 59 Gold at..
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DOUBLE TENONING MAOMINE,

3 per An.--.
IS AUVANCE

NEW YORK, MAY 10, 1873,

!..-.‘.)-‘.»l o move the gaining

{ing with a plnlon, Q. which eommunicates with s i oylinder up or down W any da.

The chief polnts of advantage to be noted In the bnproved | lever, and welght (not shown) on the back of the ma hine slred polnt, or he can place It sltogether out of the way, so

form of doubls tenoning machine, Ulustratod in the sccom- | The portions thus far described serye ta cat s singlo tenou, | that the earrlage will pass directly over i, when making

pl!hl ..""h‘“ conslst tn the mechanionl deviees by l o make & double tenon sfter the patterns shown in the fore- | single or double tenons, As the belt which drives this oylin.

means of which the cutter heads, aside from their in Yividual | | ground of Fig. 1, other deviees come luto play R (Fig. 2)is|der will nocosss arily vary in length as the lstter changes po

wotlon, oan bo so connected togs ther that when the eylindors | & verth al ahaft which revolves In & sliding frame, 8, just | sitlon, & vightener, Z', is provided, srranged in an iron frame
are adjusted to the required thickness of tenon, both heads | back of the tenoning end is » horl. | as shown, which presses upon the

oant bo moved at once.  They can thus be arranged at s sult- | zoutal «
.N.hl‘hl from the (‘l"ll"ﬂ 0 give the desired nh-plh of land in parspoctive in Fig, | U

shoulder,

A, Fig. 1. s the car
riage upon which the
material rests while
being operated upon,
B s the pulley which
drives the cutters, (
and D, one of which in
shown more clearly in
Fig. 4, through the
medinm of the smaller
pulleys on the arbors,
E F. These arbors
work In  composition
boxes In frames which
have & free vertial
motion on the maln
send, and which are
coupled togother by
the right and left hand
scrow, G, working In
suitable nuts. This
scrow, @, s rotated
through bevel gear, H,
by the hand wheel, 1,
and serves both to ad-
just the cutters, C D,
parallel to each other
and albo 10 mise and
lower the cutter frame
as desired. By refer-
ring to Fig. 5, the read-
er will understand how
this is sccomplished.
J is & section of the
hub of the bevel gonr,
H, through which the

lower portion of the screw I seen passing. K is aplug,
tapped on its end so that it will form a part of the gear nut
thread, which is slipped into the hole made for the set scrow,
L. When this set screw is not tightened, the plug will press
against the scrow, G, with sufficient friction to turn it: and
consequently, when the bevel gear, H, is rotated, it will cle-
vale or depress the serow, and with it the cutter frames in

which it operates. If, how-
ever, the plug, K, be tightly
clamped, 50 as to bite against
the screw, G, the latter will be
compelled to revolve with the
gear; which, as it Is threadod
in epposite directions, will
causo the frumes to recede
~ from or approach each other
in accordance with the direc.
tion In which itis turned. By
this ingenious armngement it
is clear that the two cutters,
Cand D, can be armanged in
any suitable position either re-
lative or together, according to
the desired thickness of the
tenon shoulder. Their verti-
cal adjustment being thus pro-
vided for, a horizontal motion
may be imparted to the heads
in order to cause them to cut
o & required depth, as, for in-
stance, in cases where it is
nocessary to make one shoul-
der of a tenon deepor than
the other. 'This is effected by
oonnecting the rear ends of

extremitios of the latter,screws
are tapped which are actuated

5
H
2
¥

1 clearly
Mh‘on-on ey
means

t.h-nllh.dwluoll.l The wheel, N, on the screw,
. , the lattor to be revolved in order to cause slight
cutters. O is a tightening
in Fig. 2. It runs in a

in accordance with the
of the rack, P, connect

eylinders. On lta upper belt, and Is of sufficient

utler head, T, shown partly in section In Fig, 2, | weight to fulfill all requirements

s & bovel goaring actus The machine |s self-contained, having one countershaft un-
derneath, on which s
a sufficlent number of
palleys w drive ha
different parts, and o
socond  countersbhaft,
suspended on bracket
hangers (shown broken
in Fig. 2), bolted on
the back of the appa.
mius to actoate the
doable cutter shafi

From the sbove ex.
planation of the e=
sential parts, the me.
thod of operation is
readily followed. The
timber to be tenoned is
‘llill"d upan the car-
riage, which is suita.
bly mounted on trucks,
and in this position is
passed Dbetween the
tenoning cylinders, As
it emerges, cut in one
thick tenon or in the
outlines of two, It
comes in contact with
the catter on the verti-
cal shaft. This makes
ita way through the
¢enter of the thick
tepon, cutting out a
space and completing
the double tenon. The
gaining cylinder cuts

caing from the under
BUCK'S DOUBLE TENONING MACHINE. :i Ab o0 00 Wakirne 36
ted by the lower of the two hand wheels shown, which com- | passes over it while on the earringe, making them from one
municates with the serew, V, which works in a nut in the | sixteenth to two inches in depth and by forming several cuts,
sliding frame, S. By this moans the cutter, T, can be placed | of any length. The machine is particularly suitable for use
in any desired position vertically, orit may be thrown entire- | in railroad workshops, as it is claimed to be capable of oper-
ly out of the way while making single tenons, ating upon the Iargest and longest timber used in the con-

W, Figs. 2 and 3, is the gaining cylinder, which isactuated | struction of railroad cars.
at the Lack of the machine, where the oporator stands while |  Patented Fobruary 23, 1878, For further information ad-
dress themanufacturers, Messrs,
(Collins & Baxter, Lebanon, N H.
-

(Mammeoth Hemalns,

In 1872 a party of Americans,
led by P. Pavy, left San Fran.
cisco to endeavor to reach
Wrangel Land in the Arctic Sea.
Thoy landed near the mouth of
a Jarge river running from the
N. W._, and, about eighty miles
inland, observed many indica-
tions of mammoth remaine. On
clearing away the snow from
one of the spots, the whole of a
well-preserved animal of this
gonus was exposed to view.
Tho head was beset with long
thick white hair, and the tusks,
eloven feet clight inches in
length, were curved backwards
towards the eyes. The animal
was in a kneeling position, the
hinder part of the body being
dooply buried in the snow, and
in such an attitude as it would
take if it had died while en-
deavoring to extricate jtself
from the bog. In its stomach
waas found bark and grass, These
remains were distributed for
miles over the plain, and were
so abundant that it appeared as if a numerous herd had per-
The place awarms with polar bears, which live

/ 'ic/. /

s ——

i+ \

using the same. It runsin metal boxes placed at tho upper ends
of the wrought iron rods. These rods are connected, as |ished there. - . 0
shown at their lower ends, by & cast iron bar, in the center of | upon the bedies.—Geolog. Relchsonstalt, Fienna,

which is tapped a nut which receives a scrow which, by the —<s
bevel gear, Y, communieates with the hand wheel, Z, at the| Ixsum«XCE OB ships and merchandise was first made in
rear of the machine. By this mechanizm the uperator is en- [A. D .
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THE PHYSICAL CONDITION OF THE PLANETS.

While the savants of former centuries have, with the ut-

most minutoness, determined all the details of the motions
of the bodies which constitute our planctary system, and de-
finitely settled the astronomical aspect of the question, it
wias reserved for the astronomers of the present day, the lat-
tor half of the nineteenth century, to determine tho particn
Jars of their actual condition, and to settle the physical as.
pect of the question.

First of all, astronomy having long ago proved that our
earth contains scarcely the four hundred thousandth part of
the matter constituting our planctary system, and that she
hias n common origin with the rest of the same, the new sei-
ence of geology proved that cur earth had passed through a
gradual cooling process, that many portions of her surface
were to all intents and purposes equivalent to & burnt up
cinder, while other portions of the surface had been disinte-
grated, washed, dissolved, precipitated, etc., by the long pro-
longed action of water. We are, as it were, driven to the
conclusion that the history of the other members of our
planetary system must be similar to that of our earth, thas
socner or later they have gone or will go throngh the same
phases of existence, and that the fate in store for our earth
may be learned from the condition of those planetary bodies
which are the furthest advanced in this slow cooling process.

The celebrated French naturalist Buffon was the first to
make experiments in order to determine the period of time
required for highly heated bodies of different size to cool off
by radiation; he had very large iron balls cast of different
sizes, exposed them freely to the air in order to cause them
to cool down, and noticed carefully the difference in time
required by the large as compared with the small ones.
He thus found the law regulsting the relation between the
size of the ball and the time required for its cooling; and,
applying this law directly tos ball of the size of our earth,
in the sapposition that it was once white or red hot, he
found the lapse of millions upon millions of years neces-
sary for her cooling down to the present temperature, His
experiments wern more recently verified by Bischoff in Ger-
many, who had balls cast of certain furnace slags similar
to basalt; some of these balls were of colossal size. He
came to similar conclusions, supporting the evidenees of the
geologists in rogard to the immensity of the period of time
required for the past history of our planet. This consider-
ation alone makes the now almost antiquated idea, that the
planets are all inhabitable at the present period of their
existence, if not untenable at least very doubtful. The
planets are of very different sizes; they therefore require
different periods of time for cooling down, and as they or-
jginated from the same nebulous mass of matter, and had
after its first condensation, by gravitation (not by eooling).
nearly the same temperature, they must now have reached
very different conditions of licat, which vary according to
their sizes,

Let us now see what the combination of the modern spec-
troseope, photoneter, and telescope reveals to us in this re.
spect, and whether these conclusions are confirmed by the
most scrutinous observations of the present day. Fortu-
nately one of the smallest bodies of the pianetary system,
and therefore one of those which must have cooled the goon-
est, 1s the nearest to us, ourmoon.  Observations point to the
undeniable fact that, in the moon, all effects of its own heat
haye utterly ceased, that the whole satellite is cooled down
10 & low temperature, searcely reachod on earth by the tops
of the Himalayss and Andes; that all former voleanic ac-
tion, of which shie bears strong evidences, has utterly ended,

‘| drawn from the general provision and solidified in the rock,

absorbed by her lavas and mcks as water of hydration;
while no trace of an atmosphore can be discovered, so that
we even do not know whother she over had ong,

The next body of which we have some definite knowledge
is the planet Mars.  Although he ix at several hundrod times
greater distance from us than the moon, we can obsorve his
atmosphore, clouds, and ehanges of seasons in his two hemi-
spheres, by the periodical increage and decrease of the ice
belt around his poles. In fact, there is no heavenly body in
which the conditions are so similar to those of onr carth at
the present time; but the planet is much smaller than our
varth, and is furthor from tho warming influence of the sun;
therefore the probability is that he ia farther advaneced in
the cooling process, and this is confirmed by the closost mod-
ern obseryvations.  Clouds and water are mueh more searco
there than on oor earth, and the fate awaiting us, of drying
up of vogetation by want of sutficient water, has commenced
to be realized there ona large scale, as on our earth it is re.
alized over limited surfaces, such as the Asiatic and African
deserts,

In order to understand the reason of this continual dimi-
nution of the amount of water on a planet, we have only to
consider that after every voleanie eruption, by the hydration
of the cooled Invas, n certain amount of liquid watoer is with-

and that the liquid interior of our earth contains enough of
this wmaterinl to absorb many times all the water of our
oceans; as these extend down to searcely the one thousandth
part of the carth’s diameter, whileonly a comparatively thin
solid crast covers the hot interior.  These two bodies, the
moon and Mars, are thus ahead of the earth in history, while
the other members of the system are behind. Jupiter, by
reason of hisimmense size, 1,000 times that of the earth, is
not yet cooled below the red heat, and is surrounded by an
atmosphere of superheated steam, as we mentioned on a for-
mer occasion; Venus by its neighborhood to the sun, being
nearly of the same size as our earth, is in very much the
same condition as Jupiter, only cooled down a little further,
and on the eve of becoming fit for vegetable and animal life.

Of Mercury, still nearer to the sun, we know nothing, but the
probability is that he is hotter than Venus. The satellites
of Jupiter have been proved to be darker than the planet it-
self, emitting no light of their own, as the planet does, and
may therefore rejoice in the existence of life, if the other
complex conditions of proper atmosphere, water, ete., are fa-
vorable; but this is improbable, as the main planets appear
to appropriate the atmosphere of their satellites. In regard
to Saturn, it appears that this planet is very much in the
same condition as Jupiter, only, on acconnt of its somewhat
small disk and greater distance from the sun, its cooling has
progressed further, as evidenced by observations. Uranus
and Neptune are too far off for us to found any conclusions
or obgervations; while of the moons of all these planets we
know nothing, and it is reserved for future astronomers to
come to any positive conclusions in regard to their condi

tions.

On the whole, we musi recognize that, in all the discussions
in defense of the plurality of inhabited worlds, two elements
have been overlooked, timo and space.  The first is eternal,
the latter infinite; and if even only one inhabitable world ex-
ists at a time, and if each of their great number has its
turn to become the scene of life, eoternity is long enough to
give such an opportunity to every world in the infinite uni-
verse.

THE FLY WHEEL.--EXACT FORMULAS BY WHICH TO
PROPORTION IT.
A correspondent wrote recently, asking us to quote known
authorities upon the subject of proportioning fly wheels, and
the desired information was given in the ScIENTIFIC AMER-
ICAN, current volume, page 177. The best set of complete
formulas for exact determinations that we have yet seen has
since been given in the London Zngineering, in the course
of a series of articles written in the prosecation of the feud
which has so long existed between that able journal and its
elder contemporary, the Engineer. We extract the follow-
ing, omitting the mathematical disquisition, of which tne
formulas are a part, as out of place in our columns:
The accumulated work ina fiy wheel rim, moving at a
known velocity, is the amonnt of work which was necessari-
ly expended upon it to give it its motion, and the amount
which it must itself do before it can come to rest. This is
N?wh(R'—R"Y) N*WDR*
equal to “’:W‘~ » OF =" goag—, for the two

cases, first where the revolving body is a disk, like a grind-
stone, or, second, where it is a rim Jike that of a fly whecl
These equations may be expressed by the following rule:
Multiply the square of the number of revolutions per min-
ute, by the weight of material per cubic foot, by the thick-
ness of the disk or rim in feet, and by the quantity obtained
by subtracting the fourth power of the inner radius of the
wheel rim from the same power of the outside radius in
feet (in the disk by the fourth power of the ontside radius,
since the inner 1adius is zero), and dividing the whole pro-
duct by 3738. The result is in foot pounds, that is, it rep-
resents the product of any resistance, or driving force, in
pounds by the distance through which it must act to do
an amount of work equal to that accumulated in the wheel
Thus, for a grindstone 6 fect in diameter, 1} feet thick,
and weighing 144 1bs. per cubic foot, wo get 1207 x 144 x 12
% 8 -+ 8738 = 58012 foot pounds.

An iron fly wheel rim, similarly, would require, to stop it,
if making 20 revolutions, huving a dinmeter of 20 feot out-
side, 18 feet inside, and rim 6 inches thick, the weight of
metal being, say, 444 1bs. per cubie foot : ;

and that all water ever possessed by her has long 20 been

foot pounds, aud this, I expended by stopping the
ono minute, wonld yield & mean of two nnd
powor, ; :

Tho stress on the rim of & cast iron fly whee! Ix Klven by,

?

8 _RN*e b lo: M
= o o or the rule: Multiply mmdm.ﬂ'.,

In square inches, by the squars of the number of revolutions
and by tho squaro of the mean radian of the rim, and divide
the: product of 952, Thus, a whesl having a nection of
rim = 72 pquare inclies, a mean mdiay of 0} feet, and mak.
ing 20 revolutions por minute, would have u steain npon its
cron soction of T2 x 20° % 931° 5 052 —=2780 1bs., which would
tend to tear the rim apart.

The weight of a wheel of cast iron weighing 44 pounds
per cubie foot = 48-75r, = the product of the mean rading
by the cross weetion and by 3875. Tho wolght assumed is
equivalent to w specifio gravity of 7-1, which is a fair figgure
for ordinary east iron.

Theso formulas and roles, together with those already
given in the carlior numbers of this paper, will afford our
readers the information necossary to correctly proportion the
fly wheel in any caso that is likely to present iteelf, and to
determine the power and weight of one already construeted,

- -l
THE NEW OCEAN TELEGRAPH CABLE.

The British stenmer Kangaroo has arrived st New York
with the shore portion of the new telegraph eable whick i«
to be Inid this summer botween England and the United
States, rid Nova SBeotin.  The cable is to be landed here on
the south side of Long Island near Rockaway beach. The
Great Eastern, with the ocean part of the eable on board, is
expected to arrive hore soon,

The French cable recently broke, and communication was
suspended. It will be & sorious job to fish up and repair the
wire. The break is supposed to be at a joint 230 miles out
from the French coast.  All business is now done over the
Atlantic or Newfoundland cable, sud such is the prossure
of work on the line, that the rates have been advanced to
$1.50 per word.

ANOTHER PHASE OF THE VIENNA EXPOSITION,

It is a source of national regret that the information which
has reached the State Department, relative to irregularities
alleged to kave been committed by some of the commission.
ers to the Vienna Exposition, appointed under the act of
1872, has been considered as based on sufficient proof to war-
rant the investigating committee in Vienna, Minister Jay
and Mr. McElrath, in advising the suspension of these offi-
cials, pending further examination, and also the appointment
of a temporary commission in their stead. The exact nature
of the charges is not yet made public, but it is hinted that
permits for restaurants, saloons, etc., have been sold. The
recommendation has, however, been approved by the Presi-
dent, and the necessary orders were recently forwarded by
cable, placing Messrs. L. B. Cannon, Jackson S. Schultz, W,
H. Aspinwall, 8. C. Ward, W. T. Blodgett, and others in
office until permanent appointments can be made.

The suspensions, it is understood, are not 1o be taken as
an opinion pronounced against any particular person suspend-
ed, and therefore any of the original commissioners may be
recommended for re-appointment; nor does the measure
affect the skilled artisans, scientific or honorary commission-
ers, holding office under the act of 1873, whose appointments
were made subsequent to the irregularities under investigs-
tion, _

THE GEOGRAPHICAL WORK OF THE WORLD IN 1872,

Chief Justice C. P. Daly recently delivered before the
American Geographical Society, of which he is the president,
a very able and elaborate address on the progress of geo-
graphical knowledge during 1872, giving a full account of
the labors of the various surveys and exploring expeditions,
and explaining the work accomplished up to the beginning
of the present year. After alluding to the physical events,
of a geographical character, which have been especially
marked : including earthquakes, atmospheric dismrbu.lces
and similar phenomena: the subject of American explorations
and surveys was first considered.

THE VOYAGE OF THE HASSLER

lasted nine months. The chief scientific rosults havo been the
observation by Professor Agassiz of the evidence of post
glacial action on the cosst of South America: both on the
Atlantic and Pacific sides, bolow the thirty-seventh parallel
of south Iatitude, with the detection of existing glaciers in the
straits of Magellan and on the coast of Chili: and an immenso
zm)]ngical collection c-mhmclng 100,000 apoclmens. the fish in
which alone amount to 80,000, The conclusion drawn by
Professor Agassiz, from what ho saw, was that during the
clacial period both hemispheres must haye each been capped
with an enormous sheet of ice, one moving northwardly
from the Antarctic and the other southwardly from the Arctic,
toward the equator.  Iee, ho considers, has been the great
machine by which the rocky surfaces of the globe have been
fashioned.

PROFESSOR HAYDEN'S EXPLORATIONS, IN UTAH, IDAHO AND

MONTANA

were principally devoted to examination of the valleys of tho
Yellow Stone, Madison and Gallatin rivers, a tract of 34570
square miles which has Leen set apart ns a grand national
park. The event of the scason was the ascent of the Grand
Teton, 18,702 foct above the sea, the summit of which no
white man had ever before reached. A rude enclosure was
found there, evidently designed as a protection against wind
and probably hundrods of years old. On Lake Shoshonic 8

W =202 x 444 x § 2 (10* —9%) + 8788, more than 80,000

now goysor bagin wag discovered, containing over one hun
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w wprings,  All this wondarlul mglon was carofully sur-
voyed and mapped.

EXPLORATIONS IN THE ALEUTIAN ISLANDS
haye been eareiod on by Mr, W, 1, Dall.  Ho hing digcovered
in these islands the remains of o people antecedent to thoe
race which now inhabits them, Around the sites of ancient
villages, he found burial caves in which the dead bodies had
beon placed soas to indicate thelr ordinary occupations: men
in canoes, as in the act of rowing, women dressing skins,
holding children, ote.

THE DARIEN EXPEDITION

was dispatched for the sccond time in thc winter of 1871,
ander Commander T. O. Selfridge, U, , to explore the
route by the Atrato and Tuyra rivers, wh:ch was done, and
found impracticable, Another route was, however, surveyed
from the Pacific to the Atrato, which appeared so favorable
that at the close of last year Commander Selfridge was sent
back to completo the work. If a canal by this route is prac-
ticable, its construction will shorten the voyage from Now
York to Hong Kong for sailing vessels from 110 to 83 days.
There is also an expedition for a survey across Nicaragua at
work at the present time,

THE AMERICAX PALESTINE EXPLORING EXPEDITION

is in charge of Lioutenant E. Z. Sleever, U. S. Engineer
Corps, who, with three associates and a number of natives,
will explore the country east of the river Jordan and in the
porthern part of Syria. Besides the Iabors above described,
the geographiceal work accomplished in 1872, and in pro.

in this country, comprises the continuation of the sur-
vey of the 40th parallel, explorations west of the 100th me.
ridian, a reconnoissance of the basin of the Yellow Stono
river, explorations of the Colorado river, surveys for the
bailding of the Northern Pacific Railroad, and some others
prineipally devoted to cartographical objects. The various

ARCTIC EXPLORATIONS

and their present condition, we have recently referred to at
length. The Swedish expedition wintered in Mossell Bay,
Greenland, and during the coming summer will endeavor to
reach the pole by sledges.  Another party sailed from Swe.
den, during the year, to establish a colony on the southwest
coast of Spitabergen, for the obtaining of phosphates for
artificial manure. Count Wilezek, of the Austrian expedi-
tion, returned home in November. The Tegethoff, the re.
maining vessel of the fieet, intended to penetrate the sea
enst of Nova Zembla. Nothing has been heard from the
Polaris sinee Angust 5, 1871. Captain Hall was then in lat.
itude 73’ 21" north, longitude 56" 5° W., and all were well,
He sailed for Smith Sound, following the route of Kane and
Hayes. An interesting relic has been found by the master
of & small Swedish sloop, who succeeded in passing thenorth
rast point of Nova Zembla. It was the hut left by Barentz,
the Dutch navigator, 276 years ago, and which has since
nover been entered by man. The sleeping berths, halberds,
muskets, and clock upon the wall, were untouched, and
wmong the books was found a description of China, the coun-
try the explorers hoped to reach by the north enst passage.
The remaing wore purchased by the Dutch government,

OENERAL GEOGRAPIIOAL LABORS,

(Government surveys are in progress connected with the
publication of maps of various European countries. The
Challenger has been fitted out by the British government to
oxamine the great ocean basing of the world. A group of
islands in the South Pacific known as the New Hebrides
have been explored and other investigations have been made
of general gciontific value.  Among the

ARCILEOLOGICAL DISCOVERIES

of the year Ja that of Inke dwollings or lacustrine villages of
the prehistorie inhabitants of Earope at Bienne in Switzer-
Innd and elsewhere, the finding of n skeloton of a'man at
Montone in Franes,which is supposed to be of groat antiquity,
and the exploration of pit dwellings in England. In the
United States, the roins of what was once n populous eity,
covering an aren of § square miles, have been found in
Arizonn. The entlro space within the enclosing wall of sand.
stone had been covered with honses, built of solid sandstone
without mortar, ‘The ruins consisted entirely of stone, not
u stick of wood being visible. On the N. W. coast of Asin
Dr. 8chlieman elaims to have found the remains of ancient
Troy, His exeavations have led him through ruins of suc-
cunnive sottloments, nt the lowest of which were structures
built of mussive stones, A wall of huge stones joined to.
gothor with clay, and the ruins of a solid tower of masonry
forty feet thick, built upon the primitive rock, were found,

General DI Comnoln's Phoeniclnn antiquities we have already
fully described ; they sre at present being armnged in o suit-
able musoum in this eity, The principal

. ASTATIC BXILORATIONS

hnvo beon mado by English engineers in Persia, for tho loca-
tion of telograph linos. The Russinn government has had
under consideration a eanal connecting the Black and Cas-
plan seas, which, although only about six miles in length,
will require the labor of #2,000 men for six yoars, Surveys

e bolng mado for u eailrowd from Scutari, on the Bosphorus,

to Shikegore, In India, und another line is proposed from
Moscow to Pekin,  In
AFRICA,

'ﬁtm of the year have been the reseuo of Dr. Living:
ho Merald roporter, Stanley, and the knowledgo of
n of Dr. Behweinfurth, in the roglons west of
L and to within 84 dogrees of theequator. The lat-
lor has found 8 ree of plgmies, or dwarfs, supposed
sumo describod by Herodotus. M, Alfred Grand-
dnvoted his lnbors to Madagasear, and has fixed the
of Ints, snd oxamined the const line for 1,250

unﬂ;, the discoverar of the gold flelds in 1671,

has found a rained oity on the east const of Afriea, contain.
ing massive stone structures of groat antiquity, IHe thinks
the spot to be the famons Ophir so long sought for, to which

Solomon sent for gold and procious stonos, Bir Samuel
Baker loft Gondokoro In 1871, since which thno no anthentio
nows hns beon recelved from him,  Sie Bartlo Froro has ar.
rived at Zanzibar, and communieated with the Saltan, rela.
tive to the suppression of the slave trade, and two English
expeditions have been despatched to codpernto with Dr. Liy.
ingsfone.

— - 10—
THE PROBLEM OF THE COMING TRANSITS.

In resuming the consideration of this subject, commenced
in our last week's lssue, we must remember that, as
photography was an undiscovered art st the time of the
Inst teansits, it could not of course be made uso of. The
samo results were almed at by the method proposed by the
groat astronomer Halley. According to this method, the
observer, instead of attempting the hopeless task of deter-
mining the planet’'s exact position on the sun's disk at any
moment, merely notes the dueation of her transit, which is
necessarily difforont for different stations, Having the exact
time oceupled by the planct in traversing her chord of transit,
the length of the chord can be calculated, and consequently
its distance from the sun's center. A comparison of two
chords obtained from the observations made at two stations
suflices to show, as in the photographs, the planet’s displace-
ment for the two stations; the distance between the stations
being known, the planet’s distances from the earth and from
tho sun follow as before. This method requires simply that
vach observer shall note tho exact beginning and end of the
transit as seon at his station, and that his clock shall measure
the interval correctly ; but as the planet appears as a com-
paratively broad disk on the sun's face, it is no easy mattor
1o determine the precise instant when her centor crosses the
san's edge at the beginning and end of the transit. To do
this, the observer has to note with infinite precision the mo.
ment when the edge of the planet first touches the sun’srim,
that is, her first external contact; next, the instant when the
planet is just wholly immersed and the broken edge of the
sun appears to close, that is, her first internal contact; and
lastly, he must repeat both observations in reverse order
when the planet leaves the sun's disk. The obstacles to the
easy and exact observation of these phenomena are numer-
ous and apparently insurmountable. To secure the requi-
sito distance between the points of observation, it is necessary
that one station bo as far north, the other as far south, as
possible ; hence the sun cannot fail to be near the horizon, at
which times the outline of his disk is greatly distorted. At-
mospheric causes very frequently aggravate this difficalty by
giving the sun's edge an uneven or rippled appearance.
Then the planct, when just in contact with the sun’s edge,
always assumes a peculiar pear-shaped aspect which makes
it all but impossible to fix the exact moment of contact, and
this is a time when s fraction of a second is all-important.

There remains one more method, which can be described in
fow words. It is known as Delisle’s, and is especially valu.
able in that it aims to determine the sun’s distance in & man-
ner entirely difforent from those thus far noticed, and is ap-
plicable at times and places altogether unfavorable to Halley’s
method. Again our ball «nd circle may help to make the
matter more easily comprehensible.  Suppose the camera to
be placed as before and the ball be made to pass from left to
right between the instruments and the screen at a uniform
rato of motion. It is obvious that the ball will come in line
between the edge of the circle and the left hand camera first,
After an interval, depending on the ball’'s rate of motion and
the distance between the points of view, the ball will come
in line between the right hand camera and the edge of the
cirele, When it reaches the other side of the cirely, the ap-
pearance will bo reversed ; that is, it will seem to the obsery-
er at the left hand camera to leave the circle sooner than to
the one at the right.  Let us confine our attention to the first
case. If each observer notes the exact time when the ball
appears to him to touch the rim of the circlo, the differonce
—uay four seconds—will measure the interval occupied by
the ball in passing o certain distance. Now if that distance
can be exactly caleulated, the ball's rate of motion can be
easily ascertained.

We know the distanee botween the cameras (12 inches),
The position of the ball, relative to the camerss and the
soreen, is also known, sines It divides the whole space into
parts having to ench other the ratio of two to five, Honoeo,
by a simple geometrical principle, the spuce passed over by
the ball, in the given interval, is to the distance botweon the
camoras ns five o seven; which gives 84 inches, If the ball
moyes ovor 84 Inches in four seconds, its rate of motion must
b 23 inches o second,

In like manner the rato at which Venus moves in her orbit
in caleulatod from tho interval botween two observations of
the same phaso of transit as scen from two statlons, The
time which the planct takes to make s comploto eiroult of hor
orbit Is known ; this time, multiplied by the planet's mte of
motion, gives tho eireumforenco of hororbit in miles, whones
its radins, or the distance of Venus from tho sun, s casily
found. The ratios of the planctary distancos belng known
by Kepler's third law, tho sun's distance from the earth or
any other planet in miles follows by o simple proportion as
soon a8 his exaot distance from one s determined,

The advantogoes of this (Dolisle's) method wre moany. Ty
dissdvantages arlpe from the fuot that the exaot moment ut
which the planet’s ingress or ogross occurs must b known,
Besides the obstacle to the nico determinntion of these phases,
this method involves the further ditbenlty that the clocks
made use of at ench ptation must show absolutely true timo
ab the moment of observation,  And sinee, (o dotorming the

oxnet interval botween different observations the loeal time
at each station must be changed to some common standard,
sy Groenwich timo, it is essential that the longitude of the
stations bo determined with especial aceurnsy, Halley's
mothod, on the contrary, requires only n relatively rough
dotermination of the observer’s position, and & timekesper
which shal! not vary appreciably in the courseof four or five
hours. Botlh methods, supplemented by pholognplny, will
be employed In the observation of the coming transits. The
reasons which govern the cholce of stations for onch method
are not within the scope of this article. Tho main point Iy
that the stations shall bo sufliciently numerous and carefully
solected to give the minimum risk of the thwarting of all
observation by foul weather,
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SCIENTIFIC AND PRACTICAL mom'non.

HIFPOFIAGY IN PARIS.

There are forty stores in Paris devoted to the sale of horse
meat as an article of food. During 1872, 9,725 horses, 866
asses, and 51 mules were consumed by the inhabitants. Les
Mondes says that the animals are propared for the market in
the ordinary way, and that the meat sells for about half the
price of beef. The horses are inspected st the slaughter
house with the greatest care. It may be noted as an inter-
esting fact that hippophagy is decidedly on the increase, as2,.
408,076 pounds of equine meat were eaten in 1572 as against
1,118,024 in 1860,

ADULTERATION OF ULTBAMARINE,

Ultramarine may be adulterated with some finely ground
white substance, like alabaster, gypsum or isinglass, by con-
triving to color the outside of the particles with ultrama.
rine. This is accomplished, according to Dingler's Polyteck-
nisches Journal, by sifting them together, then moistening the
compound with a very fine sprinkler until it packs in the hand
and no dry powder remains. It is left for 3 or 4 hours, then
sifted, dried, ete., in such a manner that the blue still ad-
heres to each white grain,

The adulteration can easily be detected by rubbing a little
of it on a picce of paper with a knife, thus exposing the
white surface of some of the grains, so that on comparing it
with the original sample it has a lighter color.

FREPARATION OF PURE SULPHATE OF POTASSITM.

Commercial sulphate of | otassium usually contains a large
amount of sulphate of sodium. To free it from this, on a
large scale, E. Sonstadt proposcs the following method : 664
parts of the salt is dissolved in bolling water and 149 parts
of chloride of potassium added in small quantities. There-
upon pure sulphate of potassium immedintely separates as a
fine crystaline powder, and as the liquor cools a fresh quan.
tity crystalizes out. The mother liquor may then be concen-
trated by evaporation, until saturated at the boiling tempera-
ture. It is then allowed to cool, and s crust of pure sul-
phate of potassium forms on top. The process may be re-
peated three or four times before the liquor is sufficiently
concentraied for the chloride of sodium, formed by the mu-
tual decomposition, to crystalize out. Common salt is also
as soluble in cold water as in hot, which the sulphate of po-
tassium is not, and a solution not saturated with the former
when hot will not deposit it on cooling.

TOILET SOAPS BY THE COLD FROCESS.

There are two methods by which toilet soaps may be pre-
pared; these are known as the hot and the cold processes,
Th= fine English soaps are chiefly made by boiling, while
most of the fancy soaps in this country are made by the cold
method. When made by boiling, a weak causticlye is used
and the soap is boiled until it is almost perfectly free from al-
kali, The soap which is then in sclution is separated from
the water by ‘“salting out;" the glycerin, of course, remains
in the water and is lost. The cold process is briefly as fol-
lows: The fat is melted in a well cleaned iron or copper
kettle st a low tomperature, then filtered through fine linen
or muslin into another kettle, and cooled to 101" Fal. or
lower; a very strong lye, usually sbout 36° B. isadded, 80
Ibs, of fat requiring about 40 Ibs. of Iye. It is thon stirred
with a wooden paddle until & ring made by stireing may bo
recognized. At this time the coloring matter and perfumery
aro added. It is next run into frames lned with muslin,
closed, and loft for 12 hours, by which time saponification
will have taken placy, the temperature rising to over 175" Fah,
It is now ready to bo taken from the framoe, cat, dried, and
sold,  Soaps mndo by this process are softer nnd pleasauter,
bocause they contain the glycoring but they are unfortu-
nately always moro or less alkaline, no matter how much
care is bestowed upon their preparation. A Frenchman
named Mialho elaims to have invented s method of neutral.
laing tho freo alkali and thus combining the ndvantages of
both methods and making s perfectly noutrl glyeerin soap,
Thin s nccomplishod by taking the ordinary soap prepared
by the cold process, shaving it up fine, and spreading it out
on grates in sultablo chambors, whore it is exposed to the
sotion of carbonle acld gas until wll the free soda is convert.
ol Into the biearbonate of soda. Thus a porfectly noutral
#onp in obtainsd, which containg wll the glycorin prosent
In the gresse nnd n cortain quantity of biearbonnte of sodn.,

. -l

Tux rallroad tunnel at Baltimoro, which Is to unite the
roads on the north and south sides of the city, is to be com-
ploted before the end of June, and, until the complotion of
tho Broadway Underground Rallway in New York, will form
the largest underground rallrond possessed by oy elty in
America.

s 4 ) W QI e———

GuNERAL GrORGE 8. Greey, formerly Chiof Engineer of
the Croton Aqueduct, Now York, has boon appointed Chajr.
man of the Engineor Commissloners who are to nuperyisy
the construction of the Broadway Undorgraund Railway,
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The custom of embellishing parks with statuary and
ormamontal objects, arising with the Grecks, was nover car-

ried to #0 great an oxtont ax In the famous plossure
still exist the

jured as the other,

THE o“m&flb USE OF METAL. A cont of paint protects it from the of.
1 other | fects of the woeather, and insures its darability while glving

it the appearance of the marblo or other material it jn In

grounds | tended to represent.
Wao soleet the accompanying engravings from s number of

ta cleanse the hones by immersing them in & pit or elstern of
wator, where they remaln about twelve hours; the water is
then drawn off and fresh water added to them ; this opera.
tlon Ix wometimen ropoated to remove any dirt, ote, The
water being withdrawn from the bones, & solution of lime,

of Italy, In the neighborhood of Rome there
of the Dorias and DI Mediels, while near | beautiful designs of various objects of art and ornmmenta- | in the proportion of one bushel of lime to 500 gallons of

colobrated villas

Gonoa the great Pallavicl
attraction of the city. It was in these grounds that

the famous sculptors of the Middle Ages designed their
cholcest works, and oven now, 100 weather worn and
injured to meet places in the muscums, a fow antique
viwes and figures still stand In the samo spots whero
centuries ago they wero first placed,

It has been asserted that tho art of sculpture, as now
practiced, is but reproductive, and that the genius of
the prosent age tonds more toward the rejuvenation of
jdeas of the past than toward the development of orig.
inal concoptions. The reason, perhaps, may bo traced
in the fact that the world Is no longer content with a
single embodiment of agrand or beautiful thought,
but demands its infinite multiplieation—calling upon
modern invention for processes reiterative of anclent
prototypes rather than for fresh creations of the ima.
gination. The same figures of Flora, of Venus, of sa-
tyrs, dryads, and wood nymphs, which, buried in ancient
foliage, docay in the villas or are admired by millions
in the museums of Italy, are now trite and every day
oroamoents. We turn the cover of a work before us,
and their familiar forms appear upon the initial sheet.
Metal has replaced the stone, the molder’s flask and
tho melting furnace have superseded the sculptor's
mallet and chisel; and while the originals remain im.
mured in the cities of Europe, their counterparts, by
thousands, beautify tho pleasure grounds of the New
World,

Ormamental work in metal, as now carried on, is not
however entirely reproductive. Our larger illustration
represents an article of garden furniture of exquisite
and entirely original design, which, for grace and bean-
ty, will favorably compare with many similar works of
ancient art. The vase in the smaller engraving is, it
is true, copied, but from an object the fameof whichis
worldwide, the celebrated Warwick Vase, still existing
in Warwick Castle, England. Filled with flowers and
irailing plants, no more elegant ornament could be de-
sired.

There is another thought suggested by these tasteful
objects, and that is the great prigress which is being
made in adapting the metals, especially zine and iron,
to all kinds of ornamentation. The Iatter is becoming
more and more employed for architectural decoration to the
exclusion of stone; the former, in the hands of a skillful
artist, is capable of the most finished and exprossive treat-
ment, For counterfeiting the fine lines of statuary, and more
especially floral subjects, it is excellently suited, as the thin
petals and leaves of plants can be worked outin it, in all
their infinite variety. As a material for out-door exhibition,
in connection with iron, it is superior to either stone or terra
cotta, being neither as expensive as the one nor as casily in-

THE WARWICK VASE, REPRODUCED IN IRON,

Beekman street, in this city, one of the largest establishments
devoted to the specialty of ornamental work in the United

States,

Glue Making,

According to Yardley's process, the bones are put into an
apparatus in the shape of a hollow globe, and made of
wrought iron (copper cannot be used because the gelatin has
a very powerful action upon it), The first process is

NEW IRON GARDEN

SETTEE,

ni gandens yot form the principal | tion in the eatalogue of the J, L. Mott Iron Works, No, 90 | water, ia to be poured into the cistern for the more perfect

cleansing of the bones and ths removal of any super-
fluous matter,  After three or four dayy’ saturation, the
lime solution should be drawn off and frosh waser added,
to got rid of the lime. Thus prepared, the bones aro
placed in the globular vessel ealled the extractor, which
In filled with them by removing the interior plate which
covers the manhole; this aperture is of an elliptieal
form, and allows the plate to bo slipped round and re-
fixed in its place by turning & nut which draws it up
tight against the interior surface of the exteaector, and the
Junctures aro made air-tight by luting. The extractor
turns upon a horkzontal cylindrical shaft; one half of
this shaft s made hollow, or consists of a strong tube,
which tube also proceeds downward towards the center
of the vessel to conduct tho steam beneath the grating
upon which the bones are Inid. The steam, of about 15
pounds pressure, Is admitted by the cylindrieal shaft,
proceeds first to the bottom of the extractor, then rises
up through the grating and among the bones, antil thy
vessel is completely charged ; previously to this, howe.
ver, the air in the extractor is got rid of by opening s
cock at the top of the extractor, and closing it after the
admission of steam. While the steam is acting upon
the bones, the extractor is occasionally turned round by
menns of a hand winch. When at rest, a quantity of
fluid gelatin is collected at the bottom of the extrac.
tor, whence it is discharged by means of a cock into
a tub beneath, after opening the air cock to allow it to
ran off. This done, steam is again admitted from the
boiler into the extractor to act upon the bones for an.
other hour, when the second portion of condensed L.
quor is drawn off. When the products thus obtained
have become cold, the fat which has formed upon the
surface is to be carefully removed by skimming, and
the gelatinons portioa only is to be returned to the ex.
tractor by means of a funnel through the cock on the
top. The steam is then admitted to the extractor for
another hour, after which it is finally drawn off into an-
other vessel to undergo s simple evaporating process
until it arrives at a proper consistency to solidify
when cold, previous to which some alum is added to
clarify it. When cold, this gelstinous mass is cut into
square cakes and dried as usual in the open air.

Tie Commissioner-of Patents, Canada, has presented to

Parliament a bill for the farther amendment of the Cana-
dian patent laws. The amendment simplifies the prepara.
tion of the application, and does away with a great deal of
the red tape proceedings now required. The design is to
assimilate both the proceedings in prepamstion of papers,
and the procedure before the Patent Office tothose of the

United States.
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'STEVENS INSTITUTE LECTURES,--MOONLIGHT AND ITS
BOURCE,

BY FUESIDENT UHENRY MORTYON,

The moon shines, as is well known, by reflected light; and
a consideration of the nature of reflected light will thore-
fore be a profitable introduction to the study of the moon it-
solf. When a pebble is dropped in the smooth water sur-
face of & pond, circular ripples or waves will be formed,
constantly expanding as they recede from the center of dis-
turbance, In like manner, a source of light produces a dis
turbance in the ether pervading all space, thereby throwing
it into ripples or waves, which differ from the former only in
being spherical instead of being confined to a flat surface.
When one of these advancing waves of light strikes against
an obstacle, it will be thrown back as an india rubber ball
would be when thrown against & wall, returning with the
samo force with which it struck, because the impinging ether
is perfectly elastic.

In the accompanying figure are
soen o series of waves proceeding
from the center, C. One of them
has arrived at an obstacle, D, but
for which it would have reached
E, as shown by the dotted lines,
FE, G;: as it is, however, the
wave is thrown bacz with the
force with which it struck, evi-

WSS N i
& AT { i dently describing the curve, F, H,
i L L @ ! i ! G justasfar above the obstacle
\S ‘~,_ o /4 { asthe unobstructed wave would

Fro. 1, have gone below it. The other
waves would be reflected in the same manner and givo rise
to a series of curves having a center at (7, as far below
D as Cis above it. When speaking of refiection, it has been
cnstomary to explain the phenomena by using the term
““rays;” but it must be remembered that these only repre-
sent the direction in which waves proceed, and not the man-
ner of their propagation. If a line joining Cand G repre-
sent the direction of the wave striking at the latter point,
the direction of the reflected ray will be indicated by a line
joining C" and G, thus furnishing an easy proof of the law
that the “angle of reflection is equal to the angle of inci-
dence.”

After the above new explanation of the familiar law, the
lecturer exhibited the reflection of waves upon the screen, by
means of a beautiful pieco of apparatus. The light of an
oxycalclum burner was reflocted by means of an inclined
mirror through a flat horizontal glass tank filled with water.
By means of puffs of air, waves were produced upon the
centor of the water sarface, and these were reflected upon
the seroen by o large Inclined mirror above the tank. The
sides of the latter were made to slope considerably outward,
50 a8 to avoid reflection from them; and the sudience was
thas gnabled to verify what had been stated about the propa-
gotion of waves, A glass plate held in the water on the
gide of the tank reflected back the waves of water, in circles
having very much the appearance of those in Fig. 1.

After dwelling briefiy upon the well known laws of reflec-
tion, and exhibiting in illustration some of those beautiful
Yo Semite views where the oye strives in vain to discover
which is the landscape and which the reficction in the river,
the lecturer described how objects thus reflecting light be-
come of themselves secondary sources of illumination, A
number of objects, lighted up by the lime light and thrown
upon the screen by means of o lens, apreared in bold relief
and startling proportions. The engraving herewith, repre-
senting the professor’s hand, will give some idea of the effect.

It is in this manner that the
moon receives its light from the
sun and becomes in turn & sourcs
of illuminationto us

Passing thence to the considera-
tion of tke moon itself, photo-
graphs representing its different
phases were exhibited.  These,
the lecturer stated, made by Mr.
Rutherfurd and Dr, Draper, were
productions of which America
might be justly proud, as nothing
had ever been produced in other
countries that would bear com-
parison with them. The topo-
grophy of the moon has been ac-
curately studied and the different
portions of her surface have re-
ceived names, some of them poet-
ial, Thus wo have the Sea of
Noctar, the Sea of Storms, the
Frogen Bes, the Lake of Sleep,

of the most lmportant are Tycho
Braho, Ptolemy, Herschel, Archi-
moden, Copernicus, ete. The different regions containing
theso various parts were separately discussed. It seems
that the moon s composed of burnt out eraters of immense
voleanoes, some of them s hundred miles across the top, and
thist there is no vestigo of water or atmosphere about it.
{ uontly the stars will be visible thonee, even when the
full blaxe of the sun is upon it, during its day of fourteen
tarrestrial days, bocsuse there is nodiffusion of light, It is
tho presonce of our stmosphere that prevents us from seeing
the stars in daytime, The manner of messuring the hight
‘of lunar mountaios Is by observing their shadows at differ-

ent timew of day. Thoy are earofully measured by means of
the micromoter; nnd from thelr longth and tho accuratoly
determined relutive position of wun and moon at the time,
the astronomer Is onabled to ealoulate the higut of the
mountaing, Difforent views taken from paintings by Mr,
James Hamilton, an artist of noto, of what must be tho ap-
pearance of portions of the moon by earth-light and by dny-
light were then exhibited. They gave an excellent idea of
what s believed to be the condition of the moon’s surface.
All we know of the moon is of one side only; for she never
turns the other towards ug.  Professor Janssen nccounts for
this fact by supposing that the greater part of the mass of
the moon lies on the side away from us, and that our side is
comparatively light and frothy, thus giving it an eccentricity
which would prevent the other side from cver turning to-
wards us, If there existed any water or airon the moon, it
would, according to this hypotheais, bo deawn away from our
side towards the opposite one,

It has boen advanced asa theory that the moon has passed
through the different stages which geology teaches us took
place on tho earth ; that finally, by cooling off, all the air and
water have been abgorbed and that she is now a dead planet,
devoid alike of animal and vegetable life, burnt out and
frozen. This is represented to be the ultimate destiny of
our earth and of all the plancts, though millions and millions
of years may bo required to accomplish it. Tho earth, we
suppose, has partially cooled from o liquid, molten mass, and
the greater part of her interior is still in that state.  After-
wards she was covered by immense glaciers, which have left
their imprints upon the rocks all over her surface. These
stagos of development can bo seen now going on simultane-
ously in the other planets. Jupiter being greatest in bulk
and consequently requiring a longer time to cool, according
to the hypothesis, has not yet arrived at our stage. Obser-
vations by Professor Mayer and others demonstrate that it
has for some timo been undergoing changes and sending out
more lght than it received from the sun; while Mars has
passed our stage and exhibits the phenomena of huge snow-
storms and evidences of an Arctic period. Maps of the two
plancts, showing their charcteristics, were produced upon
the gereen in this connection.  According to this bold hypo-
thesis, the mecon represents the very remote fature of the
planet on which we live, a time when it will be no longer a
fit habitation for man,

THE WONDERS OF THE EGG.--SECOND LECTURE.

The following lecture was recently delivered by Professor
Agassiz, before the Museum of Comparative Zdology, at
Cambridge, Muss, :

I closed my last lecture with the remark that before ap.
proaching the question of origin it was indispensable to be
familiar with the conditions under which organized beings
were multiplied, It is a feature which is too frequently
neglected in any discussion of this kind. I propose to bring
before you, as plainly and methodically as I can, the condi-
tions accompanying the maintenance of animal life upon the
earth. Do you realize that all the living beings which sur-
round us, however great their diversity, have a short time
since been eggs; that there is not a human being, nor a
quadruped, nor a bird, nor & reptile,nor a fish, which has not
been an ovarian egg; that generation after generation these
ovarinn eggs bring forth new beings like those from which
they were produced, and that this is an indispensable condi-
tion for the very existence of all the life with which
we are familinr? But this is not all. Besides the in.

dividuals capable of producing eggs, there must be a corres.

¥, 2-ILLUMINATION BY BADIATION,

ponding set of individuals from whom the egg receives an
mpulse, leading to the formation of the new belng within it ;
in other words, the egg must be started by an influence from
without, that is, by contact with sperm cells, into those sue.
cessive changes or transformations by which the new being
is produced. This Is true of all beings not provided with
the power of reproducticn by budding or self-division ; al.
though, as I said in my last lecture, there are oecusionsl
excoptions to the rule, as among bees and cortain mothys and
butterflies, known to produce living belngs by means of non-
fecundated egge.  We have many animals among the lower

organisms, and especially in the class of radiates, that com-
bine tho three modes of reproduction: multiply by egge,
budy, and pelf division at various times, Others propagnte
by the two first processes alone, without the Inst, Among
the higher animals propagation by egis Ia the only method
known, Noither mammal, bird, reptile, nor fish multiplies
ity kind in any other way.  All oggs arige in what are enlled
ovarien. Theso nre clusters of cells, forming bunches of &
somewhat glandular charmcter in appearance, Between theso
colls the eggs are formed and in such a way as at first to be
hardly distingulshed from the cells themselves. The same
is truo of sperm cells, which arise in organs of the same
chiarncter as the ovary, and are formed in & manner perfectly
similar to that of the formation of the egg. So we have
these two .-plu'r('ll of gmw‘.h which chamacterize sex in the
animal kingdom, arising in conditions so very similar thst
the essence of the two is hardly to be determined by ob-
It is only by the process of growth, by the in.
fluences produced by the one upon the other, and by the
consequences of these influences, that we recognize the es-
sential difference which distinguishes them.

In order fully to appreciate what eggs are, we must re.
member—what has been known for about a half a century
only—that all organized bodies are composed of little bags
which are called cells, and which are formed and multiplied
in various ways. Most of these cells are so small that they
can only be perceived by the sid of high magnifying powers.
There aro, i1t is true, a few cell structures large enough to be
seen with the naked eye, as for instance, the cells of com-
mon elder pith, or the coarse cells of the orange. It is one
of the great problems of modern research to ascertain how
these cells are formed sand what is their mode of reprodue-
tion. For it does not seem that cells are formed in the same
way under all circumstances. Some naturalists assume
that in the animal substance secreted by a living body, such
as milk, which is secreted by the mammary glands or similor
substances secreted by other organs, certain particles become
centers of action, around which other particles crowd; and
when a little collection of this kind, microscopically small,
has been formed, an envelope arises around it, and we have
the utricle or cell. Others believe that minute, impercepti-
ble particles of animal substance swell and enlarge, and be
come hollow, so that a little bag is formed, a cell envelope
in short,which fills as it enlarges into a fluid substance,

As yet we know but imperfectly what cells are; still more
imperfectly do we know how they are formed, and still less
do we understand their function. Yet the amount of facts
already ascertained respecting them is truly overwhelming.
This much, however, may be positively stated: between
ovarian eggs in their earliest condition and cells in their
elementary state, such as constitute the substance of all ani
mal bodies, there is no essential difference.

THE EGG OF THE MAMMALIA.

Let us now consider the ovarian eggz as we know it in
mammalia, and then proceed to compare it with the ovarian
eggz as far as is known in other classes of vertebrates. When
it has acquired its ultimate growth, prior to the formation
of the germ, the egg of the mammalia presents a bag the
walls of which are exceedingly transparent. This bag is
filled with s substance which is itself transpsrent, and yet
which appears, under a very high magnifying power, to be
granular, as if dotted with particles floating in the fluid.
In that outer bag is another diminutive bag containing also
a transparent Huid. This inner bag occupies an eccentric
position with reference to the periphery of the outer bag,
and in it are contained one or several dots. These parts of
the mature egg have received names.
The outer envelope is called the vi-
telline membrane, because it has
been ascertained by comparison that
it corresponds exactly to the ex.
ceedingly thin skin Inclosing the
yolk in the hen's egg. A yolk is
called the vitellug, sand hence the
name. The bag contains the yolk;
and howoever transparent this fluid
may be, it retains the name of yolk.
To the paturalist the word yolk no
longer designates that peculiar sub-
stance contained in the bird's egg of
a yellowish color. The yolk may be
any substance which is contained in
tho outer envelope of the egg. The
inner bag is called the germinative
vesicle. That name was given to it
under the lmpression that from it
the germ arises. The name has been
sotalned, though I wish at the out-
rot that you should free yourself
from the idea that it has any spe-
cial connection with the formation
of the new being. The dot or dots
within the germinative vesicle aro
ordinarily called the germinative
dots, From their discoverers these parts have also had sofue
other name applied to them. It was Professor Purkinje, of
Brealau, who discovered the germinative vesicle, and in his
honor some physiologists call it the Purkinjen membrane or
vegicle, Professor Wagner of Gottingen discovered the
presence of the dot in the germinative veslole, and in his
honor it is occanlonally called the Wagnerian dot or dots.

The dimensions of such & mammalian ogg are very small.
It comes just within the moge of the power of the human
eye. Practiced embryologista may deteet, without the use
of the lens, an ovarian egg in {ts organ when it has reached

servation,
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maturity.  Owing to the difference in the power of human
vislon, some obwervers will ensily detect the egg in its na-
tural position in the ovary with the naked eyo, w:hlln others
are unable 1o see It except by the aid of the muagnifier. Place
the ovary under the microscope and you will find that it con-
talns oggs of various dimensions In various stages of growth.
In some thie amount of yolk is less than in others; in some
the gorminative dot exists; in others it is not formed; in-
doed veslolos are found in the ovary in which neither ger.
minative dot nor gorminative vosiclo existg, and which are

supposed to be egge in process of formation.

e et e

Correspondence.

Fhe Retrograde or Direct Motlon of the Sun.

To the Biditor of the Scientific American:

In your issuo of March 12, a scientific friend, C. 11 B., has
very kindly tried to set mo right in relation to precession ;
ho thinks that I am “wrong in some of his [my] views.”
Wall, may be [ am; I will not assert that 1 am absolutely
right; but I have the strongest kind of evidence to show
that T am right, namely, proof, and I am satisfied that C. H.
B. and many others of your readers will be astonished to
seo it, if you will allow me to present the same to them.

C. H. B. say= that ** the retrograde motion of the equinoxes
is real, and does not necessarily invoive the idea of a direct
or other motion of the sun,” cte. By this language 1 under-
stand him to mean that the earth makes a gyratory wabble,
retrogressively, as Newton said, and as all Newtonians as.
sert, and that it is independent to solar movement altogether.

Now let us test the truth of this by diagram, and we will
soon find out who is in error. E is the earth; S, the sun; A
B Cand D, stars in the ecliptic, or in a circle surrounding
the pole of the ecliptic, and at all points 233° from it. E is
understood to be rotating always at a regular rate, in the
direction of the arrows. Conse-
quently, in rotating, it will take
the same time exactly to turn
round from S and come to S
again that it will require to turn
from A B C or D and return
ta it again. The pole of E is
now inclined to A, bul must be
understood as gradually leaving

it and traveling towards B, passing it and moving to C, and
s0 on, until it comes to A again in 25,868 years.

Now the first lesson we learn from this diagram is that
the Newton notion of the earth making a retrograde gyrato
ry wabble is not true; for, when we suppose that the pole
of E, now laying towards A, gradually moves retrogressively
and comes to B, we find that solar and sidereal time would
both be the same. Why? Because it would take the same
time, as we have already said, for E to turn from 8 and re-
turn, as it would to turn from any of the stars marked A B,
ete., and return to them. If the earth was really making
any such independent revolution, there would be a recession
of the equinoxes, it is true; but where would be the differ-
ence between solar and sidereal time? Could there be (if S
remained where it now is) one single moment’s difference in
ten thousand years, aye, or in ten thousand recessionary re-
volutions ¢ This simple little trifle, to wit, no difference be
tween solar and sidereal time, kills th: Newtonian notion
entirely ; for Nature yields a difference annually of 20 minutes
and about 23 seconds.

Further, suppose S to continually move in the direction of
B, and E to swing her poles round in the direction of A B C
D in 25868 years. In every revolution E made from A to
A, a recession of the equinoxes, and, of course, of the four
seasons of the year, would result. Bat, in all that time,
and with such direct solar motion, not a single minute's dif-
ference in solar as compared with sidereal time would re-
sult. Is not thes plain? Is not thata fact? Where is New-
ton’s notion now?

Again, suppose S were to pursue a path towards ¢, and E
o keep swinging her poles and rotating on her axis, as we
Lave supposed. 'Would not solar time, then, be longer than
gidereal time? Would not B be in the meridian before e
could? And would not the increaso of solar time depend
upon the rate of advance of Stoe? TLese facts are so man-
ifestly true that none who study the subject enough to un-
derstand it would attempt to deny any one of them. Such
a result is not the result of Nature; therefore we know that
the direct motion of the sun, which popular astronomy so
universally claims to be true, is not true, and never was,
What gay you to that, popular astronomy ?

Again, and lastly : Suppose S to be moving in the direc-
tion of f, and E to be rotating and swinging her poles round,
as before supposed ; would not solar time be shorter than si-
dereal time? Would not E (the earth), in her rotary move-
ment, arrive sooner at f than she would at BY And would
not the degree of shortening be in proportion to the rate of

of Nature; hence we know, certainly, that the sun (8) is pur-
sulng & retrograde orbit in the direction of BC D A. These,
my much respected friend, C. H. B., are facts, which I think
you will be willing to admit, when you next write. Al
though, as you say, the retrograde motion of the equinoxes
does not necessarily involve the ides of a dircet or other mo-
tion of the sun; yet the difference between solar and side-
real time does; and it is by this that we know that the sun is
moving retrogressively in his orbit. Nothing is elearerin all
astronomy.

As o the one day, so ealled, of precession, I would remark

= = -

must call it a day) an equinoctial pole day of 25,868 y--nm'
length,

It in true thst from the moment the pole of the earth pro.
longed Jeaves H (1 allude to C. H. B.s disngram, Fig, 2, an.
nexed), or A in my own
disngram, it cannot roturn
thither again until about
25,808 yesrs. But in res.
peet to the rotary move-
ment of the earth or side-
real time, as compared to
solar time, Is not the differ-
enco 1 in 25,868¢ And if
80, then a solnr day s short
or than a sidercal day to
the amount of one day in
25,808 days, and to one year
in the same number of
yours.

I hope, at some future
time, to give n dingram of my theory of solar motion, show-
ing how precession of thoe stars, and recession of the four
soasons of the year, is produced, which I believe will be both
interesting sud instructive to your many scientific readers, as
well as to my friend . H. B., who, I hope, will send me his
full name, so that I can privately thank him with much gra-
titado for the kind and gentlemanly manner in which he
has mado an endeavor to convinee and correct me.

Jonx Hernuns,

Gloucester, N, J.
il

Wrinkle No, 2,
To the Editor of the Scientific American :

I noticed a short time ago, in your journal, an article entitled
**A Wrinkle;” the idea is undoubtedly of benefit to the
practical workman, and you will allow me to suggest another,
which may be of oqual value. It is customary with black-
smiths, in making hooks for chains, clevises, and other like
articles having an eye, to draw out the bar, bend it over to
form the eye, and then weld down the lap, back of the eye.
This always muakes an imperfect eye, to say nothing of over-
heating the end of the part turned,
which is invariably the beginning
of a fracture. (1.) Now let the
smith cut off the iron, or leave it
on the bar, as he may think proper,

bring the end to a welding heat, 5 =
and bend (over the edge of the an- S )
vil), at right angles, asmuchas he I ——

desires, to form the head ; then draw
it on the face of the anvil, with
end up (2); strike on the end thus
turned until flattened down (this
must be done while there is a weld -
ing heat on iron); then punch a hole back of the center of
the head, and work out the eye on the horn of the anvil as
large as desired. There you have it.

To such asare accustomed to draw out and form the eye in
the old way, I would suggest the above plan; aud should
they find reason to be thankful, let them bestow a favor on
the SCIEXTIFIC AMERICAN and its many readers. If they
know of any process by which their class will be benefitted,
and by which we may become more intelligent and skillful
workmen, give us the benefit of such knowledge.
N.P.Q.R. 8. T.

Mansfield, Pa.

Tried on the Square,
To the Editor of the Scientific American :

I notice that, in many shops, it is the custom of pattern
makers to make templets of thin pieces of wood, for the pur-
pose of determining the accurncy of the half cirele in core
boxes which are chambered
or made to a larger circle in
the center than at their ends,
It never occurs to them that
un ordinary square may be
used for the above purpose,
as shown, saving much time
in the construction of mn.
chiine core boxes, It will be seen at a glance, however, that
the square will test a cirele of any size with as much neceun.
racy as it doesa right angle, it being 90 degrees, or the fourth
purt of u circlo. GEORGE B. DURKEE.
Farmington, 111,

——d

- -

The New FPatent Law Bill in England,
To the Editor of the Scientific American :

Asone of the Committee of London Patent Agents, who pre-
pared the new patent law bill which was severely criticized
In your issue of March 20, pormit me to explain its object and
its bearing on the cause of patent law reform. In the years
1871-2 a select committee of the House of Commons sat *“ to
enquire into tho law and practice nnd the effect of grants of
lotters patent for inventions.” The result of this onquiry
Wwas a report embodying several recommendations which were
supposed to be needod for improving the working of the pat
ent lawe,  Theso recommendations commanded by no means
the general approval of putant ngents, and sgome of thom wero
even donounced as inpracticable. It was however thought,
and, I yonture to say, not unreasonably, that if the recom.
mendations were to be followed, the putting them into work
Ing order, go that the least possible amount of miselief should

that it eannot be a day of 24 hours. It may be called (if we

neerue therefrom, might bo the best offceted by those whose

The patent agonts therefors andortook to embody fn ono bil)
the existing statutes, and clauses which wonld include fhe
mnchinery for wocking out the meammendations of the Com.
mittee of the House of Commony,
All that is now, thorefore, in principle in the bill, the Com.
mons committes is answerable for, and all that is old is the
work of the leglalature,  Our self dmposed task was vimply
to supply the detalls for putting the resolutions into n work.
ing shape.  For my own part, I agroo with you that ** nenrly
all the changes propoacd In this bill are stops in a baekward
direction,” but you will understand that it is of no xmall
importance for the lugislature to hnve before it, whenever the
smendment of the patent laws may be taken in hand, not
only the wholo law as it exists, but also the recommendations
of the Committes in o working shape, combined in one doon.
ment.  Moreover, suggostions may at the first blush weem 1o
possess some value, but whon put into working shape theie
impractieability mny be demonsteatod,  If this result hag
been nttained by the labors of the Commities of Patent Agonts,
and your remarks seem to indieate that it has, I venture to
say that good servico has boon rendered, by the drafting of
our bill, to patent Iaw reform. At any rate you may rest
assured that the bill will never become law in its present
form if it js within the power of the London patent agonts to
prevent it. A. V. NEwtox,
66 Chancery Lane, London,
- -

Superheated Stenm,

To the Editor of the Seientific American:

Knowing how much every one using steam power is inter.
ested in producing it economically, T send you the following
facts, which have added very much to my opinion of the
advantage of using superheated nteam :
We have been using in our business for some years an up-
right tubular boiler, the tubes passing entirely through the
steam space, giving us very dry steam. This boiler furnishes
a little more power than did a horizontal tubular boiler, hay.
ing more fire surface and using more fuel, which was used to
run the same maochinery. I was still more lmpressed with
the economy of our boiler by the following comparison:
Last summer a fonndery and machine shop was established
in a building adjacent to ours.  They put in an ordinary two
flue horizontal boiler. By a careful estimate, 1 judged they
used about three quarters the power we do, while they con-
sumed nearly one half morecoal. Inoticed that they worked
very damp steam, which was evident from the water escap-
ing from the cylinder cocks, which were always open. Their
bofler has a dome and mud drum; ours has neither; and
although our middle gage is only 15 inches from the top of
the boiler, it never foams unless we are using very dirty
water. We are not using any “lime or dirt extractor,” al-
though we take water from the Missouri river, which Is often
very muddy. After three years' use, the boiler appears to be
very slight incrusted with scale. Iaccount for this from the
fact that our engineer pumps water into the boiler after he has
drawn the fire, which seems to settle the impurities, which
he blows out through the mud cock. The only trouble we
have with our boiler is that it sometimes gets to leaking
around the upper end of the tubes, which we stop ina few
minutes with an expander. I lay this fault to the engineer,
who, when late, makes up a very hot fire to mise steam ina
few minutes, which causes the upper end of the tubes, not
surrounded with water, to become red hot. I do not think
this would ever oceur with slow firing at the start, for I am
of the opinion that steam under a slight pressure would take
off the heat nearly as fast as water, S. E. WORRELL.
Hannibal, Mo,

Professor Young on our Knowledge of the Sun.
To the Editor of the Scientific American:

In your journal of March 1, 1873, pages 181, 132, is a part
of one of Professor Young's lectures on the sun; and, if he
said what is there reported, it is hard to see how his state-
ments ean be reconciled,  In speaking of the heat of the sun,
quoting Sir John Herschel, ho says: *“ Suppose ice could be
formed into a rod forty-five miles in diameter, and that rod
of ice should be darted at the sun with the velocity of light:
if all the hieat of the sun could be concentrated upon the jave-
lin of ice, it would nover approach the sun, for the point
would melt off as fast as it came.” At that rate the sun
would melt 805,863,520 cubie miles of ice in a second, if light
moves 102,000 miles in o sccond.  Hoe eays agaic : *“Supposo
weo should take two and a quarter miles square of solid ice,
and should concentrate upsn that the heat of the sun, it would
take just one second to melt it.”  If he means, by ** gquare,”
to imply o cubo of that gizo, ho would make the sun melt
11§ ] cubic miles of fce in o second.  Now if by one osl.lmlln
the sun will melt over three hundred million cubic miles of
jce in o second, and by the other, less than twelve euble miles,
there is certainly an appreciablo difference in the estimates:
the ratio being over twenty-five millions to one, not very
close for an **exact seience.™

But perhaps these estimates are about ns satisfactory as
any that ean bo made on the subject of the solar heat, for 1
notico that by different sciontists the sun's heat is estimated
at from less than 219° Fuli. to eight or ten million degrees
of the samo scale, '

Tho Professor thinks that ““if the sun were of solid mnl':
it would have been complotely burned out in 5,000 years,
I have soon it estimated that it wonld harn out in less than
five minutes,  And the Intter estimato seems more correct,
s It was baged on the ratio of the sun's mass and ml'ulh).n.
compared with s globe equal in diameter to the carth’s orbit.
Ho thinks also that “metoors ” help to keep up the solar

experience enablod them to judgoe of their ultimnte action,

heat. But, nccording to the SCIEXCE RECORD, the meteors
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dust from the comets’ tails, blown off b

‘are only the

‘m.ﬂ November showers, 1 have nover heard that
a single person has beon able to light his pipe from the heat

M‘Iﬂ P”dm ER TR Th0 Rowh alfuct of the i “,\,\'“:‘l' -’u olwerves |||u!' gold in thin plates, or when pre
"ﬂdm in 80 small, upon what prineiple ls so great . B o rom very dilute '..ul-n:nrn. (by action .“f uuflpl.uf
an offect attributed to them as that of contributing largely 10 | biue 1 ,I Water), manifests dichrolem, appearing indigo
heat up such & body as the sun, and through it the vast space | ) ht, 1 - "Fm‘ S T petiow: Ly sisied
of the solar system ¥ Can any one tell? Does not the Pro u“-hlb In o Bl vt "" ot '.-' very small (as when
Soasor's Jecture heed to have its statemonts bettor har :“‘ml“ .hl‘l.':-;llnl.\lml from its solution by means of stan
fmed ? Jacom Davia ey, nl- 0) tu Inulp of i‘nh rforence come into play and

M bol, ol ppesis purple. Such gold the author calls mole

¥ B i S < gold, and he thus digtinguishes three modifieations
Ignition by Nuperheatod Steam. of gold, (1) ordinary, (2) dichroitie, (3) moloculsr. Ruby

1% the Editor of the Scientific American : glams he rogards as u solution of molecular gold in glun'

1 have notlced the letters that have appeared in your journal
lately, on stesmn Ignition, and 1 will give you a singular fact
which occurred in my own experionce a fow days ago.

I hiad propared some gun cotton, and after washing it a
little from the acids, 1 laid it on the T jolnt of & steam pipe
to dry, 80 yards distant from the bollers; the pipe rans 40
yardsof the distance under ground. In about three minutes,
thore was a flash like lightning ; the cotton I lald on the T
Joint had exploded by spontancous combustion.

I have often soen cotton yarns and raw cotton, that have
been dyed with sulpho-nitrates and nitro muriates, ignite in
a few hours, belng in contact with superheated steam pipes.
May not wood, under cortain circumstances, absorb inflam.
mable gasos, snd thus bo rendered more liable to spontancous
combustion ¥ Jacques Nicunorsox.,
Frankfort, Ky.

Retardation bvy Ocean Tidos,

To the Editor of the Scientific American:

In the SCIEXTIFIC AMERIOAN of April 12, there is a paper
on this subject alleging that the ** tidal wave spends ita force,
moving from east to west, on the coasts of Africa and Amer.
iea, retarding the rotation of the earth ™ ; but the wave does
not remain there, and the reflux would be equal to the afllux,
Without surface oceans, no thought of retardation by the
moon's attraction would be entertained ; and, if surrounded
freoly with ocean wator, the carth being supposed to be
stationary, a swell of the water directly under thoe moon
would result; and as the earth.might begin its rotation cast,
that side of the swell would fall back or recede, and the
western progress of the moon’s attraction would continue to
renew the swell from the approaching western supply, Thus
the swell would undulate around the earth, without change
of place as a whole L 5, Y L
Pittsburgh, Pa

CHEMICAL NOTES.
Zine and Alominum in the Sun,

The observation that the number and length of the lines
in the spectra of metallic vapors depend upon the density of
the or radiating vapor, and that only the longest
lines remain visible when the vapors are rarefied, ohtaing
additional importance by the author’s discovery that the in.
vorted lines in the solar spectrum are without exception tho
longest lines observed in the spectrum of tho vapor of each
eloment. The presence of zine and aluminum in the sun
had hitherto been extremoly doubtful, as only very few lines
of their spectra had been found inverted in the solar spec-
trum ; this doubt we may now consider as removed, since
the author has found that the lines corresponding to these
clements in the solar spectrum are the longest lines of the
spectrn of their vapors.—N. Lockyer.

The Spectrum of Nitrogen,
According to A. Schuster, the true line spectrum of nitro.
gen Invariably shows a bright green line followed (towards
the blue end of the spectrum) by & green band. The fluted
spectrum shows shaded violet bands,
Phosphoretted Hydrogen and Ammonia,
K. B. Hofmunn says that the spectrum of phosphoretted hy-
drogen shows four green lines,lying botween D and F (Fraun.
hofer). The green color,necording to the author,is not due to
burning phosphorus, hecanse phosphorus burned alone shows
no spectral lines ; nor is it due to the burning of the gns phos.
phoretted hydrogen, because this gas when heated is split
up. The chemieal process going forward in the mantle of
the flame is supposed by the author to produce beams of
constant refrangibility, and the green color to be due to
these.
The of ammonin is yellow. This spectrum is not
10 bo seconnted for by the decomposition of ammonia and
the burning of the nitrogen.

Production of Light by Atomic Movements,
Many bodies emit light at ordinary temperatures. This
fact forms the basis of a speeulation by the author, in which
he supposes that the atom of a substance may rotate without
any sppreciable movement of the molecules, and that the
production of light may, in many instances, be due to such
atomic movements,

These movements will depend upon the mass of the atoms
_and the chemieal foree binding them together.  When these
Movements are 50 extensive as (0 causo & disruption of the
molecule, 8 now substance is formed, accompanicd by a
 greatar emission of light. The tension of vapors and the
¢# volume upon increase of tomperature are to be

regarded as caused by molecalar movements. The atomic
movements causing embssion of light waves may bo taken
up by the moleculos, and #0 wo have absorption of light.

" As thesphere of action between any two atomis must be limi-
' 1 will ensue 28 soon as the atoms

 passout of this sphere; if their oxcursions excood the dis-

-

’
s |
y the !. complete breaking up of the molecule must ensue. —Jour

Of the thousands which have been seen In the | nal

o the Chemical Rocvety

Interforence Colors of Gold,

Recont Experiments ullh.ox,hydrlr Hluminations,
With a recent lssue of the American Gas Light Journal
there s published, as & supplement, & careful tranalation, by
the editor, of a report made by Simon Sehlele, a dlnlil;-
gulahied gas expert of Frankfort, Germany, on the subject
of oxygen {llumination in that country. He does not coin-
cide with the coneclusions of Le Blane on the Tessié du
Motay process as tested in Paris

Mr. Schiole’s report says that the lNluminstion by the
Tesslé du Motay method comes no dearer than any other
mode of lighting, and that it is perfectly well adaptod for pub-
le illumination. Thecarbon inthe rich gas s consumed, in
all cases, more completely and with greater light.production
than in any other mode of ecombustion hitherto practiced.
When the two gases are adjusted to the proper relative pro-
portions, in suitable burners like the Andrene, there occurs
no waste of either the one or the other Kua,

As carburreting at the place of burning may, by recent im.
proved methods, be averted, this objection becomes futile.
The gas may be conducted into the interior of houses and
throagh all parts thereof. By the recent improvements in
Vienna,rich gas of uniform quality can be delivered through
pipes to very remote localities ; and thore is no doubt but that
oxygen also,of nearly uniformly good quality, can always be
sent forward through mains over wide spaces. The results
of the Vienna experiments prove the practicability of the
oxygen illumination for all towns and even for large cities,
while the profits of the plan are as little to be doubted as
those of any other gas-lighting enterprise. There is no ne-
cessity of delivering the oxygen in a state of compression
to consomers when it can be readily, as proved, transmitted
through pipes.  With regard to the hygienic value of oxygen
lighting, as compared with ordinary gas lighting, Mr. Schiele
observes that when the oxygen necessary to combustion is
farnished specially and directly to the flame, that of the
room lighted by the latter is of course pot drawn upon; and
when the hydrocarbon employed for the production of an
equal amount of light is diminished in amount, the quantity
of carbonic acid resulting from the combustion must be pro.
portionally less than in tho case of grdinary gas lights.

Voleanie Eruption in Ieccland.

A great oruption of the Skaptar Yokul, a voleano in Ice-
Inand, took place on the Oth of January. It lasted over four
dnys, and the magnificent sight it presented was visible from
most parts of the country., The Yokuls, or.enormous ice
mountaing, are among the greatest elovations in Ieeland.
The Oreofa Yokul, 6,280 feet in elevntion, i the most lofty
of which any aceurate messurementhas boen obtained. The
colebrated voleano Hecla is more: remarkable for the fre-
quency and violence of its eruptions than for its elovation,
which is only about 5,200 fect. « Besides more than thirty
voleanic mountaing there exists an immense number of small
conesand craters, from which streams of melted substances
have been poured forth over the surrounding regions. Nine
voleanoes were active during the last centary. Twenty-three
eruptions of Heela are recorded. The most extensive and
devastating eruption ever experienced in the island happened
in 1783; it proceeded from the Skaptar Yokul, a voleano (or
ather voleanic tract, having soveral cones) near the center of
the country, This eruption did not entirely eease for about
two yeurs, It destroyod twonty villages and 000 human

beings.

Now Musical Instriament,

If into n glass tube two flames of convenient sizo be intro-
ducod, ot a distance of one third the length of the pipe,
counting from its base, theso flames will vibrate in unison,
The phenomenon continues as long as the flames romain sep-
arate, but the sound coases the moment they are brought in
contact, If the position of the flames in the tube be varied,
ft 1s found that the sound decreases untll one half the entire
length Is approached.
Based on theso facts, M. Kastner has constructed a new
mugical instroment of n very pecalinr thmbre, closely resemb.
lng that of the human voice, The ** pyrophone,” as it is
tormed, han threo key boards ; each keoy of which in, by sim.
plo mechanism, placed in communication with the conduit
pipes of the flames in the glase tubes. By pressing upon
the koys, the flames separato and sound is produced. When
the pressare s removed, it isinstantly stilled by the junction
of the flames,

—————a ) () § e

CoXTCAL JOrNT vou Inox Pores.—In the manufacture of
enst iron tobes, the prictice has been introduced, with eatis.
fuctory results, of turning off one end conieally, and boring
ent tho end of the tube to which it is to be united at the
samo snglo, the end of one tabe belug thus inserted into
the other without the necessity of applying any cement, the
Junction being effected in this way very readily, and the

pany makes the following report of it inspections in the
month of February, 1878:

made, and 1,520 bollers examined, of which 4483 were enre-
blown down and cool; 151 were tested by hydrsalie pres.

of which 192 were regarded as dangerous. Theso defocts

j
The Martford Seam Moller Inspection and
Insurance Company.
The Hartford Steam Boiler Inspoction and Insurance Com.

During this month, there wore 855 visite of inspection
fally inspected internally aod externally, the boilers being

sure. The number of defects in all discovered were 782,

were as follows :

Furnaces out of shape, 30—8 dangerous; fractures, 7625
dangerous ; burned plates, 52—15 dangerous ; blistered plates,

100—13 dangerous; case of deposit of sediment, 15314
dangerous ; incrustation and scale, 134—13 dangerous; exter.
nal corrosion, 60—15 dangerous; internal corrosion, 27—10
dangerous ; internal grooving, 1612 dangerous ; water gages
defective, 20—90 dangerous; blow-out defective, 13—3 dan.
gerous; safety valves out of order and overlosded, 264
dangerous; pressure gages defective, 101—19 dangerous,
varying from —20 w + 20 ; bollers without gages, 1; casen
of deficiency of water, 14—10 dangerous; eases of broken
braces and stays, 2411 dangerous; boilers condemmed as
unsound and unfit for use, 18,

There were 10 boller explosions during this month. None
of them, however, were under the care of this company :
8 wore of rolling mills, 3 locomotives, 1 eotton mill, 1 flour
mill, 1 agricaltural works, and 1 mill the occupation of which
we were unable to ascertain. By these explosions, 23 persons
were killed and 55 injured. We were unable to gain any
satisfactory particulars of some of these disasters. Coroner's
juries on such oceasions are not usually composed of practi.

cal men, and the verdict is genomlly * low water™ or “'a
Providential visitation,” both of which may be true; but it
would be very satisfactory sometimes to those investigating
the subject of boller explosions, and studying their aause
and cure, o be permitted to examine fragments of the explo-
ded boller, and see if sowe corroded spot, broken brace or
defective safety valve, might not be made the cause of the
accident, and the responsibility thereby shifted from Provi.
dence to & mercenary steam user, who, to save (1) expense,
had employed an incompetent engineer or run a weak and
over worked boiler for months, and perhaps years, without
examination or repair. Every month of our work reveals the
grossest carclessness in the care and management of boilers,
and why they do not oftener explode is more than we
can say.

HMow the Transit of Venus will be Photographed,
The following method, devised by M. Janssen, Is to be
employed in photographing the apparent contacts of Venus
with the san's edge. The sensitive plate of the apparstus
i in the form of a disk, fixed upon = plane which rotates on
an axis parallel to that of the telescope.  The disk s eccen.
tric, so that the images are formed near its circumfesrence.
Before it, a second disk forming a screen is arranged, in
which is made a small aperture in order to limit the photo-
graphic impression of the portion of the solar image to around
the locality where the contacts take place. The circular
plateowhich carries the sensitized material is toothed and
placed in communication with a small eseupement apparatus
actuatesl by an electric carrent, At vach second the pendu.
lum of a clock interrupts the current, the plate turns ahead
one tooth and thus disposes, under the hole in the screen, o
blank part of the negative foranother impression. If, there-
fore, the disk has 180 teeth, the plate will receive 150 images
of the solar edge. The photography can thus be beguna
minute and & half before the presumed instant of contact;
then when the series relating to the first contact is obtained,
the sensitive plate is withdmwn and replaced by another
which gives the second contact and so on for the four. The
plates,are afterwards examined ot lelsuro with the micro.

seope.

Cornell University,

The annual report of the President and Register of Cornell
Uniyvessity furnishes a gratifying exhibit of the rapid and
substantinl growth of that institution. There are at pressnt
five hundred students, and the faculty consists of forty pro-
fessors and instructors. We note the erection of a eollege
of mechanical engineering, provided with machine shop and
ull nccessories through the munificence of Mr, Hiram Sibloy
of Rochoster. The college library ranks third in sizo, and
second in value, of those of its kind in the country. The
university now comprises five large buildings of stone, threo
of brick and two of wood, constructed almost entirely by the
ald of monuy, aggregating §1,400,000, donated by friend
Tho regulations of the institution state that its benofits aro
open to all, but only students resident in the State of Now
York recelve free instruction. It is not a manual labor
school though opportunitios are offered for work,but employ-
ment i not guaranteed to any student. It is stated that a
limited number of good practical machinists, who have al-
My a sound lh.lhh education, who wish to become thor-
solentific master mechanics, may be able to do some-
thing toward their own support by making models of instru-
ments, apparatus, ete., for the museusm in the new machine
shop.  This requires skilled labor and a good knowledge of
the use of tools,

New Yonk Crry is sapplied with early vegetables from
the Bermuda Islands, Now potatoes are found in our mar-
kot from the above locality in February, Strawberries from
Charleston, 8. C., are now selling here for $2.30 per quart|
green peas from  Florida, §8 per barrel; hot house cucum.
bors, §5 & dosen ; Bermuda new potatoes, $10 a barrel,

 ance botween the middle points of the neighboring molecules,

Joint being perfeetly tight,
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THE TAY BRIDOE, holon In the links, and resting In bearings provided on the | oq. and the rams pumpad up again to the top of the stroke
We sro indobted to the Eugineor for tho accompanying 1L | the basos of the rams. The wholo s 18 thon towed ontat | 1inks, which nre 4 feot long, are addod an the lowering pro
Tustrations, roprogenting operations In the construction of | high water (o ita place, the plor belng then submerged to the | seoda, and the whole apparatus I under such control th
ono of the greatost oivil englnoering works over undertaken foxtent of 8 foet only,  Tho pontoons are secarely anchored, | {he time taken in lowering 1 foot in only 4§ minutes. In
in (iroat Britaln. Tho bridge, which will be the Iargost iron | and the loworing commencid,  To begin lowering, the eross- | the disgram the ram s at half its stroke downwards.
structure of its class in the world, will cross the Tay rlver, | hoads on the mms are connectod by pinsg with the links nt The henviest piers flontod out weighed 145 tuns, and wire
in Scotland, about one and & quarter miles west of Dundee, | the top of the stroke,  The hydraulic force pump—of which | jowered by six hydmulie ama.  The lowering takes placeo
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bringing the great coal fields

of Fifeshire into direct com.

munication with that eity,

and sdding much to its im.

portance as & shipping port.

The total length of the

bridge, from shore to shore,
is 10,820 fect. Commencing
from the south, or Fifeside,
there will bo three spans of
60 foot, two of 70 feet, twen.
ty-two of 120 feet, fourteen
of 200 feot, sixteen of 120
foot, twenty-five of 66 feet,
ono of 160 feet, and six of
27 feet. The first three spans
(60 feet), south side, are on
a descending gradient of 1
in 100, the two 80 feet spans
are level; the bridge then
rises with a gradient of 1 in
838 to the center of the 200
feet spans. It again de-
gcends with a gradient of 1
in 7856 to the north shore,
passing at a hight of about
48 feet over Magdalen Point
and the esplansde now be-
ing constructed.

The bridge thus comprises
elghty-nine spans, and at the
commencement on the south
gide the rails are 78 feet
above high water, running
over the tops of the girders
as far as the 200 feet spans
which cross the navigable
channel of the river.

The greater part of the
piers are built of brick, va-
rying in dinmeter from 6 feet
to 156 feot.

Tho method of building
the piers and sinking them
to the foundstion is carried
outdn a noyel manner, and
specially adapted to rivers
having strong currents, and
with little soil overlying the
rocky bed—which here in
one case did not exceed 4
feet—prohibiting the use of
timber staging, as heretofore
used for such structures.

The piersare first built ap
to the hight of 15 feet onthe
foreshore on a temporary
basis of concrete; the gird-
ers, carried by the pontoons
shown, are floated over the
pier, and with the falling
tide are left hanging to the
pier by brackets, the pon-
toons being floated away
and moored in the harbor.
The pier is then built up to
such a hight that, when rest-
ing on the bottom in its per-
manent position, the top will
be above low water. The
girders, on which are rest-
ing the hydraulic mms for
lowering the pier, are then
connected to the wrought
iron Jlowering links with the
base of the pier. The pon-
toons are floated underneath
the girders, and the whole
pier flosted from its tempo-
rary resting place at high
water and towed out to its
permanent position.

The caigson piers are
formed by combining the
two cylinders into one base,
having long straight sides
with circular ends. This
base is provided with verti-
eal suspending bars to which
ure connected o pair of bal-
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during the ebb tide, and »
little before low water the
plor s grounded —the exact
position having been ancer-
tained by sighting lines from
the shore, and & messuring
chain  from the lInst plor,
During the last half hour of
the ebb tide the pler resting
on the bottom of the river
in earefully watched with a
apirit lovel, and any tendon.
ey to wink into the bed of
the river unoqually s
checked by the hydralle
rams being pomped up on
the lower wide of the pier
until the settlement s equal.
When the pier has fairly
sottled, the links are dis.
connected above water and
the pontoons floated away,
the links being recovered
by a diver.

The construction of the
double or combined plers is
represented in our engray.
ing, giving half elevation
and half vertical section,
showing the men excavating
the foundation. A wrought
iron bage, 3 feet high, 22
feet 7 inches long, and 10
feet 6 inches wide, with fiat
sides and circular ends, is
Iaid on a conerete founda-
tion on the foreshore, dry at
low water. This is sur-
mounted by a conical cast
iron five feet length, pro-
vided with a broad top
flange 2 feet 6 inches wide,
This forms the working
«hamber during the time of
sitking the pier. On the
broad flange the brick work
is carried up in two circular
towers, 9 feet 6 inches in
dianmeter, surrcunded with
cast iron eylinders of § inch
metal in four segments,
each tower having a shaft
left open 4 feet in diameter
in its center. The brick
work is carried up inside
the cast iron caissons, a
space of 2 inches being left
between the brick work and
the castings, which is filled
in with cement grout, the
castings being carried up to
low water level. After the
piers are in position, tempo-
rary cast and wrought iron
caissons are put on to about
6 fect above high water, the
brick work being also car-
ried up until sufficient
weight is obtained to pre-
vent the pier floating when
filled with airduring sinking
to its permanent founda.
tion. Two air bells are
fixed, as shown, on top of
the caissons, with pumps
and engines attached. Air
is pumped into the pier un-
til the bed of tho river is
dry inside, and the excava-
tion is earrled out in the ore
dinary manner, tho goil boe-
ing went up to the top
through lock shoots in the
air bells, The man shown
in the section of tho bell
operates the soil shoot on
the inside, it being closod
by n door inside and out
side,  These air bells, hav-
ing to be shifted from pier

b ]

andng crosshead plates by SINKING THE CAISSONS OF THE TAY BRIDGE. to pler by a crano working

:"T:'::)ﬂll:‘:l:li ;)hl:t:.q’:d.:::}:f, l:mn ll‘f‘ll;imllnrly provided | there s one il each pontoon—with a fow strokes raisos the [on a barge, woro designed by the contractors speclally for
Saiiad with the wronght. fron 11 p‘:»er ‘um owaer sets are con- ]l!ur about ¢ inch, go that the weight is no longer on thesteel | the work. Lightness boing a great object, they are, with
Bilwalio tasss have a nmknﬂnl;‘l r;wly mrminn.ml. The | pins; they are then drawn out and placed in the link holes | the exception of the doors and shoots, made of wrought iron,
through slotted holes in ‘h;’ Mnc 1';1;. and the links pass | 1 foot higher up; by means of a suitable arrangement of | and have answered the purpose admirably, each bell, with
posed of wrought iron g “" . iowe links are "'“"‘ cocks the water is let u'ut of the rams, first on one side then | its accompanying boiler and engine, wuig!ﬂng only six tuns,
of (ke plar t6: carried . In the first place the weight |on the ullu:r,unul the pier lowerod until the steol pins again | It will be noticed that the 8 feet wrought iron and 5 feot cast

out on steel pins pussed through the | rest on their bearings. The crossheads aro then disconnect- | iron lengths are hollow, making s working chamber 8 feo
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w. sufficiont for twolve men to work. As soon as the pler ] oxalic acid, perchloride of iron and water Under the influ.

s sunk to its permanent foundation, concrete, in the propor.
tion of one of cement to four of broken stone and sand, is
sent In under air pressure, filling the work chamber, the
flanges earrying tho brick work being carefully packed and

run in with cement concrete.  The shafts are then fillod up,

tho alr bells and temporary calssons removed, and the brick |
work carried up to about 84 feet above high water level. 1t |

will be noticed that the two circular shafts are connected
with an arched passage immediatoly above the working
chamber, this being provided to give room for packing the
concrete undor the broad flanges. During the progress of
the pler downwards it is steadied by means of two hydmaulic

| ence of the rays, the perchloride was decomposed and be «‘umf

protochloride; the chlorine, set at liberty, combined with
| the hydrogen of the water to form hydrochloric acid; and
the oxygen of the water, uniting with the oxalic neld, trans-
formed it into earbonie acid, which was disengaged. The
quantity of carbonic acid thus given off is proportional to the
The diffi
culty was, however, to determine accurately the amount of

e "
intensity of the light, and serves as its measare

carboniecacld without having recourse to mercurial apparatus,
very exponsive and hard to manage, M. Marchand has found,

howover, and Les Mondes terms it a great discovery in prac-

tical chemistry, that, for the determination of the carbonic

that it may be utilized or suggest & similar or better plan
tor defending our Western settlers against Indian depreda-
> '!rI).L jdea is well explained by our engraving. Two farm-
ery, for instance, are breaking up the prairie soll preparatory
to planting their first crop. They are surprised by Indians,
who, probably, having just received & new supply of smmu-
nition from Washington, are bent on testing the quality of
the same by robbing and murdering such citizens of the
United States as may be in the peighborhood.,

Naturally, tho first thought of the hardy ploneers would
be ju-llrim;- retreat, and such a course they would undoubt.
| edly adopt were they not fortanately provided with the can-.

FLOATING THE PIERS OF THE TAY BRIDGE INTO POSITION.

telescopic legs. These are placed on the sonth side. From
the last pier finished, heayy chains are connected with the
pier being sunk, which, with the hydraulic legs, effectunlly
steady it during sinking. The superstructure consists of
lattice girders continuous over four spans, each set being
provided with its own fixed and expansion bearings.

The brick work is built with Portland cement, in the pro-
portion of one of cement to one of sand; and such is the
its strength that, after n few months, those cylinders which
capsized after being flonted on to the foreshore could cnly
be broken up by blasting.

There will be used in the construction of the bridge 3,600
tuns of wrought iron work, 2,600 tuns of cast iron work,

acid, glycerin may be well substituted for mercury, He has
also obseryed that his mixture, considered ns o reagent of
chemical rays, diffors from the nitratoof silver in the partie-
ular that the maximum of its intensity is at the middle of
the blue, whilo that of the nitrate i at or near the violet.

A PATENT CANNON PLOW,
This novel idea is the invention of Messrs, French and
Fancher, of Waterloo, N, Y., and was designed ot the be-

85,000 cubic yards of brick work, 87,845 cubic feet of tim-
ber, ote,

The construction is being carried out from the designs of
Mr. Thomas Bouch, M. I. C. E., of Edinburgh. The whole
of the work was undertaken by Mesars. C. de Bergue & Co.,
of London, Manchestor, and Cardiff,

4

The Utilization of Coal Dust.

Dr. J. B. Hays, of Washington, D. (., has recontly pub-
Jished & paper on & means of using up the dust coal which
lies in heaps near the shafts of most coal pits. He mixes the
conl dust with clay and conl tar, and estimates that the cost
of those, together with lnbor, will not exeeed §1,00 per tun;
and If the waste conl can be delivered in the cities st $2.00
per tun, & fuel of great excellence can bo easily propared at
£8.00 por tun, which will be an cconomical improvement of
great importance to the poor.

Chomicnl Action of tho Solar Rayw,
M. Marchand, says Lex Mondes, hns just comploted o long
‘and eareful study of the chemical action of wolar rays, He
exposed to the light s mixture of definite proportions of

ginning of our lato war, probably s o moesns of wolf-pro-
tection for farmors against raiding bands of guerlllas and

non plow. Instead of running away, therefore, they coolly
unhiteh their horses, load the hollow metal plow beams with
a charge of canister, serap iron, old nails, pebbles, cte., drop
a littlo loose powdor in the vents, light their pipes, and seat
themselves at the rear of their imploments to await the ar-
rival of tho unsuspecting ““Los." The latter gentry, ad.
vancing with the prospect of two ecasily obtained sealps, are
suddenly nstonished by a metallic hailstorm, which con-
tinues until they recollect a progaing engagement in another
viclnity, and find it to their interest to defer thelr present
operations until some more convenient time,
- -
Protocting fron,

Cast iron wator pipes and other articles may be preserved
by covering fnsido and out with piteh, heated to 800 Falren -
heit and kopt at this point durlng the dipplog.  As the ma-
terial deteriorates after a number of pipes have been dipped,
fresh piteh is frequently added, and st least eight per cent
of heavy linsood ofl put to it daily ; the vessel is also entirely
emptiod of the piteh and refilled with frosh material, as
often wy in nocossary to fusure the perfection of the process,
Each casting is kopt hmmersod from thirty to forty-five min-
utes, or until it attains a tomperature of 300°, After the
bath is completed, the castings aro removed and placed to drip
in such o position that tho thickness of the varnish will
bo uniform, It Is essential that the conting bo tenncious
when cold, and not brittle or disposed to sealo off. The
pitch or varnish is made from conl tar, distilled until all the
naphtha is removed, the materisl deodorized, and the piteh
like wax or vory thick molasses,

kL e e .
Lpenosy still provails to an alaeming extont in the Sand.
wich Islands.  The dootors can find no remedy,  T'ho lopors

aro isoleted and live in large communitios by thomselves,

bushwhackers. Wo publish it at the prosent timo, thinking

under rigid laws of exclusion from other wortals,
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> ASTRONOMICAL NOTES.
OnsEnyATORY OF Vassan COLLEGK
For the computations, which are only approximate, o the Ming spparatus, arranged in the form of aneat and ornamental

following notes, and for much of the information, I & ¥
debted to stadents. M.
Thermometer,
The highest
date, Awllao)uﬂ’uunswudnm

The dandelion was first seen in this Joeality on the Sth, the

crocus on the Bih, hopatios on the 13th, and blood. oot on

the 19th.
Auroras,

The surora was potiesd on the 16th, 19th, and 20th of

April. Meotoors,

Moteors were unusually froquent on March 28th, One was
at 7h. 15m. It was bright enovgh to attract the at-

tention of a person who was reading by gaslight. Others,
oss marked, were reported between 7 and 8 P. M. Meteors

Sun Spots,

On March 17th and 27th, the spots on the sun could be seen
with the naked eye.

Positions of Plancts for May, 1873,
Morcury.

On May 1st Mercary rises a littlonfter 4 A. M., and sets at
about half past four in the afterncon. It isat its greatest
clongation from tho sun on May 3d, and should be looked for
before sanrise. On the 81st Mercury rises at 8h. 58m. and

sets at 6h. S0m.
Yenus,

On the 1st Venns souths only 16 minutes after the sun, but,
being in high northern declination, does not set until about
Th. 40m. P. M.

On the 818t it souths before the sun and sets at dh. 31m.
P. M., xo that it must be looked for in the morning. It rises
at that time about 8 in the morning.

At this timo (April 20th) Venus appears as a very narrow
cresoent, which can be seen with a field glass.

Mars,

Mars, with its red light, is becoming a conspicuous object
in the cast during tho evening. It rises on the 1st at Gh.
20m, and sets nt 4h. 47m. the next morning.

On the 81st it rises at 8h. 46m. P. M., and sets at 2h. 24m.
the next morning. It is moving westerly among the small
stars of Virgoand Libra.

Jupliter,

On the 1st Jupiter rises at noon and sets at 1h. 54m. the
next morning.  On the 31st it rises at 10h. 17m: A. M., and
got= at midnight.

On the 3d of April, Jupiter passed over its 1st and 4th sat-
ellite. Both became very dim as the planet swept toward
them ; the 4th, which is usually next to the largest, nppear-
ing no larger than the second,

Saturn,

Saturn is above the horizon only nine hours and a half. It
rises on the 1st a few minutes before one in the morning and
set about half past ten in the forenoon.

On the 31st it rises at 10k, G4m. P. M., and sets at 8h,
24m. the next morning.

Saturn is moving among the stars of Capricornus on the
1st, but becomes stationary on the 12th. It moves among
the stars easterly before the 12th and westerly after that

date,
Uranus,

Uranus rises on the Ist at 10h. 21m. A. M., and sets be.
fore 1h. the next morning. On the 31st it rises about half
past 8, and sets about 11 P. M.

Neptune.

May 1st Neptune rises at 4h. 32m., and sets st about half
past 5 the next morning. On the 31st it rises at 2h. 35m. P.
M., and setsat 3h. 41m. of the next morning.

Progress of the Great Suspension Bridge
between New York and Brooklyn,

The work on the foundations for the anchorages for the
cables has Intely been commenced ; the towers on both sides
of the river are advancing towards completion. The bridge
will b¢ supported by four cables—two outer ones and two
near the middle of the flooring.

By a cable is meant six thousand wires laid out straight
together and wound round with other wires, the whole cowm-
posed of galvanized tempered cast steel, having a strength
of one hundred and sixty thousand pounds per square inch.
The cables have each o dinmeter of sixteen inches, and go
through the tower near the top (together upholding the su-
perstructure of the main span, the aggregate weight of
which, including the cables, will be five thousand tuns), nre
earried straight to the anchorage, entering the masonry at an
elevation of eigh’y-two feet above the river, and, after pass-
ing into the wall for twenty-five feet, form a connection with
the chains. The latter, consisting of cast s‘eel bars, thir-
teen feet long and ten inches wide by one and 2 half inches
thick, go through the masonry in a carved line, and are
fastened to the aachor plstes st the base.

The four auchor plates are to be laid side by side at the
base of the anchorage, imbedded in the masonry. One of
them was lately finighed,

The plate weighs twenty-three tuns, and is of & singular
shape. It is seventven feet and a half by sixteen fect over
all, with sixteen radial arms oxtending from a solid center.
In Mm piece are eighteen openings through which the
Ninks pass, conniected with the foar cables spanuing the river,
0d the wire work suspended from them will weigh not
Jess than five thousand tuns, The links aro held in each

n In.

recorded thermometer at 2 P. M. (up to this

thlluq ‘s Gas Carbonlzer,
Our attention has recently been directed to a gas carboniz.

drop light, by the ald of which, it is claimed, s suving of half
the gas consamed will be offected, while a botter llumination
will at the same time be obtained. The gas enters a carbon.
Izing chinmber on a stand sdapted for the table, from which
it has no outlet except through the vertieal, perfornted walls,

material which is impregnated with benzole, and s thus sup-
plied with sufficiont carbon w materially increaso its illumin-
ating powor, A protecting jacket of incombustible mineral
substance surrounds the devies, rendering it firoproof, and
also serves to protect tho hydrocarbon from the injurious
offocts of a varying tempomture outside. Filling In casily
and expeditiously effoctod through very simple means, There
is no automatic machinery, and all glass tubes, cocks, gages,
ote., aro rendered unnecessary by the compactness and sim-
plicity of the construction. Professor Doremus in a roport
upon the invention states that gas companios, by its adoption
in a form adapted for metor attachments, can give the public
a light equaling from twenty to twenty-two candle power and
make dividends twenty-five por cent larger than at present.
By employing the portable form above alluded to, gas con-
sumeors, it is belioved, can save nearly half their present
bills,

The drop lights are of various elegant patterns in plate
and bronze, and are so arranged that by turning a key the
gas can be changed from common to the earbonized light and

Samuel Whitney and sold at quite moderate prices by the
New England Gas Carbonizing Company, 202 State Street,
New Haven, Conn.

Ingenfous ;nglnnﬂng.

land, says the Chronique de U Industrie, one of the principal
traverses, some 465 feet in length, was placed about one inch
too far on the piles. This error was rectified in a very in-
genious manner. The expansion of the mass of metal was
exactly .0394 inches per Fahrenheit degree. At the locality
of the work the difference between the temperature of the at-
mosphere by day and by night was 25° Fah, In the morn-

panded the metal 2o that the free extremity advanced ‘985 of
an inch. Then at night the latter end was fastened and the
contraction caused a like morement of the opposite free ex-
tremity. This operation, twice repeated, brought the tra-
verse into its proper position.

e —
Temperatures at which Calearcous Salts are

Deposited.

The temperatures at which calcareous matters are precip-
itated in boiler waters are as follows:

Carbonates of lime, botween. . .

e

In order to free water from these salts, it must consequent-
Iy be heated to the above temperatures.

Mr. CEARLES STODDER writes to explain that when he
stated, on page 194 of our current volume, that there was no

to strictly chemical tests or analysis. The test by dyeing,
described by Mr. H. M. Wilder on page 261, was well known
to Mr. Stodder when he wrote the first letter,

o

be commenced with the number issued in the week the
names are received at this office, unless back numbers are
ordered. All the numbers back to January 1st may be had,
and subscriptions entered from that date if desired.

Tue Springfield Repullican records the death of Rev. P,
Shehan, at Hinsdale, Muss., from poison by arsenic, derived
from the wall paper of the sleeping apartment of the de-
ceased. The paper was tinted with Paris green. The use
of arsenical colors for such purposes should be by law pro-
hibited.

New Merarn Baxp.—For use in collieries, suspension
bridges, and for other purposes instead of wire rope, Messrs,
Scott, of England, have recently patented a band composed
of two or more layers of flat steel, charcoal iron, or other
metal, of a suitable thickness and breadth, The lnyers are
each made in one piece and are joined together by brazing,
welding, or riveting.

A. K. says: I would not do without your paper for twice
its cost now, and I consider that I have lost a great deal by
not taking it before. ¥

DECISIONS OF THE COURTS,

United States Clroult Court==-Southorn District o.
New York.
HONAFORD'S FATENT PHOSPHORIO ACID,
THE RUMFORD CHEMICAL WONKS €4, JONN E. LAUER ~SAME f2. JOUN
NRUKER f af.

The sult of the Ramford Chemieal Works pe. John E. Laver was a salt 1o
Nlll;.h\mnm by the Rumford Chrmical Works, s Rhode Island corpors-
tion, founded on relssned lottors patent grantod to tLe plalotifis June 3,
1863, for an * improvement in paiveralent actd for use In an preparation of
soda powders, farinaceous 1ood, and for other

u.n. e,

10 Hoestord April 22, 1804, and wis relssued 1o the
relssued (o them a second tme June 9, 195, The lafringement alleged In
the bl was the making and selling by the defendant of pulvernlent acid, in
Infringement of sald relssned patont of 1565,

he defenses st up wero that Horsford was not the original and first In-
yentor of anything which had been made and sold by the defondant, and

suchor plate by two massive iron ping.

that the defendant had not Infringed the patent, On the question of noy -+~

In its progress through the latter it passes through fiborous | »hich &

vice versd.  They are manufactured under the patent of Mr. | poured

During the constraction of the bridge at Kuilenborg, Hol- .;‘:.

ing the too far advanced end of the traverse was securely | bro
bolted down, when during the day the heat of the sun ex- | T

... 170p and 2486 Fahr. mic
ceeeessas 2840 and 4240 Fahr.

chemical test for distinguishing fiax from cotton, he referred | iog th

ALL new subscriptions to the ScrexTIFIic AMERICAN will | p&

Grposes,” As assignees of |
laventor, Eben N. lomford. " The o ﬂnl.| p;.,\.“ .“l!:,m.g :
mintins May 3, 3. and |

1aintif’s pate
9“:!«--, Rc-rﬂt o otr
acld was what was known

seribed In ¢ Ehe :

[1and Rook of Cheintatry

¥
iy coneinsbon wes thet the Ml wrest ot by
ore & deeres was or en
made, on the of the tits, Lo open the
testimony atd for s . The
:'nge“ pm‘:. - e ot
1 lowot he .’:f-ln vy
ferred to, In (hat surh specimens differed tn
such th fourths te, and that (
ployed. 1t was ales n that ur«!o.m
mnla of Hus e bv'ru;ued w)
o need by the piafatifs’ px; y
1y fnert and usaloss & constituent of & p
Cihat branch of thy £ase cu not been fo in hatd
taken for the hearfig; that the question ak to A
rnx—ru had not beon gonn Into ,o the extent whie .ﬂu‘h,
SRoapionts i o o, e e foart
- .
case ; and that both p-yruu ought w“r " o :0“ s ]
A Lo the nonll( Of what was firs:
rhlltll‘n patent, ss affeoted by the in the
0, the case 1o be then on the and
new proafs to be taken . £
The oase nOW came on 10 be rebeard.
Brareuvorn, Judge :
*A
oo T Ehie [ ASE Tt L aNen o al e potate .
"m'"_ ’punanxuu“" fal 1he de-
fure the court on & former % n:u . ~ ™
sl Sy 1 s eoeds - oo W Seiiss Sl ey
e e e "'?,g... 554
carthy portions " o8, and to
their beldg ko vast) tyed, & od
effectin :lslln.{:r...livu ¥ives Lhe Following exceliont and A
“Caletned booes are to be reduced.
placed In an fron pan with an equal '“ﬂntmmﬂm mh.'n‘
'ﬂlllrl.oEM lding water for W' (‘o A man with s
must mix the the water untfl wtac.n‘au'ﬂ. 'au.n.
slxty parte, by .:m lo‘ mm on:‘hnmd - oy m.d‘"“'
stirri ."b 'u-o'o.:'l . Lg'l.ltu oty ; i
or &
Ehro U T fog i T ekt S T L 5%
Two tans in one day . ‘uchmn:zmmuomb&t ect the
tlon, as the herp lmml&.m fors . Itis
s o ad the saperphosphate out to Wir for s fow days, that it
T{Nviggla:-n.lor:&n.l the u‘m SAME 48 that of the
. un Water
¢ neld, the proper chemical aotion 3"‘"""“‘:&"’&- .=
toake place, nd e rsuit e 5 product; copabic oF Unlow piiverized
prodacts would bo substaptially sitke. The oy o Ih :::u‘:(.:mmt‘"

uct of the Lawes process, as desoribed, s to all

cal Intents the same thing as the product of the plaintigdy
A ey e o et e o
OF (e platrcian ng = C PUrposcs sot forth in the
v;n‘h:‘.lr:. two clatms of the 1" are, (heref . thet,
WON Process . This conclosion makes |umz'
to coasider any of the dscasecd BOvell
Bill dismissed with costs. 5

The patont Involved In this case is the same one case
e same plaintiffs against Laer, just mlmf 61:0“ “ell de-
with in: all of the clalme JAtent.

four of 1!
of dec cure
“ourﬁ':l‘ﬁmhn’n as (oll‘:':-n 1 PN Sl .
, Telatm ll: mixing in the ton of fartusccous food, with flour,

W‘" o ders, 'ne:m:unud. wistiog of " of
aetive for .“d:m of u'-:'u-':‘e:m.ﬂ'm. o.m." ¢
':e‘-nt e Lo molsture or teat, or both o o

m«mmwm phoepha .t:-_.n:mum' with al.

e

e 1tate for ferm

kaline

4 "%uuotmmuehh s that it clatmae

the acid and the alkall with the four, 1n & dry state, and st o mm:

polut, without a molsture or heat. In other w the

B S0 ot e - b eiics

C%D & PAIAEE rasiEd DT the Usited Sretss May ¢ i Te

set up A paten e Un ny 1, [

w’nn’:l Henry Jones, the inventor. The -p.{lmun -l“: ”.:kl:;

patent says that the invention tonl&d by It conslsta “in the adding toa

certaln vekhl of flour such quantities of alkalines snd aelds, and
, by the addition of “I'l‘et oul{hmble such

th uwe

.

fdour to
Sae o

bread,
Sulphates of lime,between. . . it is tmposs teble
Chlorides of magnesium, betwen. .. 2129 and 257. Fahr. | iy 1 the tiriclatm o the Daintis’ ratcal: The prepdred Sour sias
Chlorides of sodium, between. ........ 3249 and 3640 Falr. | the acia .88 8 mere equivalent for the tartarie of Fowler's

flour; as much S0 as & scTew Or 8 lever bs & mechanical valent
ora pulley. hy?nlmlnt acld capable, on the apg :u
molstare, of liberating carbonic acid to make the dough porous, ix, in the
mpand flour, the equivalent of any other veruient acid ha
“Everything of sobsiant
s applied. of subsian
prepared four as com
‘ﬁ‘upcchh dL‘ryxo "ﬂ?." in to laintiffs’ patent, In view of
1 0 0!
that the sp of x‘ﬂn, t Alicioses 1 mod0 Of mix-
¢ logredients compollninme self-ralsing flour, but merely states that
the acid " may be mixed with Sour and biearbonate of soda ™
for cmuu tartarand tartaric acld “in the practical preparation of self-
Tl our,!

Ttisg‘lomh clalm (s & claim to the use of the acld and analksline carbo-
nate, as & substitute for ferment in leaven, Ic the preparatisao of farina-
ceous food. This s a clalm to the sctual use of such acld and slkall in ma-
king raised dougn. Nothingis shown whichi anticipates this clalm, and the
invention covered by it is patentable. Homford was the first 1o use
oric acid or an acid phosphate for the purpose. It required c
and (aveation to find out whether phosphoric acid could be used {n place of
tartaric acid wm‘l?m successfuliy, and with safety tobealth. As it
s admitted and proved that the defendants bave used what Is sabstantizl-
Iy the same acid described in the plalutiffs’ s B
carbonate, as a sudstitute for Jeaven, In making bread from four, they have
infringed the fourth cislm of that ent, ana there must be a decree for
the plaintiffs for an account of profits as to that clalm. The question of

costs resorved.*

Whether such Infringement has taken place solely by s use of what Is
named in the fourth clafm {rrespective of any selling ‘by the defendants of
the mixture clafmed in the thind clatm, or whether such Infringement has
taken place, also through sales by the defendants of such mixture, In con-
nection with the use of it by the vendees under the fonrth clatm, will be a

uestion to arise on evidence to be glven on the accounting ssto the ficts
atteading such sales, In connection with the use by the vendees of the

1 sold.
mw“ﬁ:'m. WaAlting and Clarence A. Sescard, for the plalotifis.
Charies M. Kclier, for the defendant.

United States Clreunit Court-—-District of Michigan,
FATENT RAILWAY MAND CAE—JENRY L. AROWS fa, JANES D, HINKLEY AND
MIEAM ¥. COLE,

a preltminary Injunction to restrain an a
a )(x:tel:‘n'iz;‘ gn the Nllr{u complaint and socompany
bill alleges that the invention ln question is 3 new and useful Improvement
in band cars for rajlroads, nud that & paieat therefor was daly issued to the
comuu;-.lnlul Seplember 7, 1569, and was relssucd In two divisions February
11, 1578, *

i

tof

in
Smaatiie: The

LOXOYVEAR, J.:

aving been surrendercd and canceled, all rights under
u?‘:;’ :?1::«; P:;::;lhu mf-y are secured by the relssved patent. Mottt es,
Gaar €1 al., § Fiah, pateat case, 610. Our attention, must, therefore, be con-

fined to the rvln-edrlrnl-
rialn what 1t is that Is patented, we look to the clatm.
L.;l.z:?::ta ‘&: mmu sccompanyiug both divisions of the relssued pateal,
we find that 1t covers (as did the original) combinations only, Bo one or
more elements of which are clalmed or patcated as now. It lsa well setticd
rule of law, which does Bol need cltation of authorities to prove, that the
use of any number of the eletments of & patcated comblanation less than the
whole, or thelir equivalents, or what Is
Infringement e use of two driving
bination covered bi diviston A of the relssued l‘lent'
and those belng om)
ttuted for them which can produce the same resalt, there tsclear
:’;Inngl‘nur:ugvmtal of sald division A made out by the bill, the coutra.
ry, any such presumpiion s rebutted by the express allegations of the bill.
BTl doos howeyer Ahow, prima facke, st icast, an infriagement of the
comblnation covered by division B of the retsanod patent. But here we
meet Insurmountable obwtaclos to granting the roliof by injunction In the
preacnt posture of affairs. The combluativa covered by diy -rr bot
covered by the origins] patent ; therefare the complalunant’s rights an 'nn;
edies as Lo 11 da v only from the date of the relssue. As to it com| “_“‘;
s in BO better m:m:‘:n |,h:‘l‘1 L’l":: :rlu\a‘:l-u an original patent R
o) nhusen e, Falke, " L Cun, o
- ‘?:nlllh\ » patentee 1o the extraordinary writ of Injunction it b‘lﬁl u'ﬂ'
clent for him merely 10 show his patent and an Infringement of it
right miust be lunh;-v omnunu:u 1a o:e of l"':'::.!;'f .".'?.5;':’ Al 3
slon acovmpanied by an actual use and soja
lrnn'lh of lhfn' [ unu’nt # reasonable prosumplios of the anlmu;t .("h'r
pu'hh o Ui valldity ; or,second, by & Judgment in his favor u.. a:l:“":
lh"|llll".'"lll‘\vr.‘lnnrvnn'ruar) where the lwmrnxlnl-. Saw 1n the
wtand 18 10 bo essential in A1l casos that thers should be a ';':? at 5""
absenoe of suoh ke and onjoyment, Tuls hns bfflll"'“ r: U“Ileﬁl caten. s
wore than & oentary, and (£ has always been the ruleinthe Unl : .

1 this Caso the patent has not boes Iasued quite two wonths, and confoss.

e e
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%‘.’r he bnon -henn preliminary Injonction
lﬂ. m-rﬁ:mcuu.i- denled, with costas of the mo
NEW BOOKS AND PUBLICATIONS.
Nores oN e Finsr Book or Bensox's UrosmeTry, By
Imwroneo 8. Bonson, New York: Jumes S, Burnton,
140 Grand Stroot,
AU Author I8 & ofrolo squarer, With at loast the trusl amount of solfs
possesslon s and e dovotos as imuol spaco (o quibbling on Euelid's defnl
tons s Baolld doos (o his Arst ten or twelve propositions, which have laid
the toundation, for all time, of the selonce of geomatry,
COSMIOAL AXD Morrounar Harsmoxies, By Pliny Farle
, MLA., Professor of Physics in Haverford Collegy.

mlllhor of this pamphlet disgourses on & universal cosmical law. He
olalme to have found a connection betwoeen the wave length of sounds of the
Nghest pltoh and those of Yight, thus bllshing n parable rolation

hotwoon aooustio vibration and the prismatic speotrum,
PROCEEDINGS OF THE CALIFORNIA ACADEMY OF SCIENCES,
Volume IV, part 5, Published by the Academy, San

B A

This lssue completos the published transactions of the soclety for the year
199 The Academy Is doing good work In making thorough Investigation
1010 the geology, topography, and physical character of our oxtreme Weal.
orn States, and oxhibits & 20al In the canse that has already been repald by
discoverios of value to sclence. The zodlogy, botany. conchology, and
srchwology of California are delng exsmined In detall by the Academy,
and 1ts labors will probably soon complete a natural hiatory of the State,
unprecedentod in its extont and accuracy.

Views oF NATURE, AND OF THE Eremexts, FoRces ANp
PueNOMENA OF NATURE AND oF MixD. By Eam C.
New York : Scribner, Armstrong & Co. 654
Broadway.
This 1s a Httle vol of reflect! on the jeal and vital ph
of the natural world. Its sallent polnt is doubt of the trath of the vibratory
theory of heat, and an P or pr ption that * caloric s an sle-
ment,” “ a subtile fald,” which * permeates everything and combines chem-
leally with potking.”™ These few phrases will serve to chameterize the
Dbook and the author, and the courage with which ho does battle with Joule,
Mayvr, Tyndall, and other phllosophers.
GroLOGICAL REPORT OF NEW JERSEY.
Professor Cook, State Geologist of Now Jersey, favors us with his annual
report for 3552, The mineral resources of the State are succinetly described
In this report, and many valuable suggestions as (o the best Motdnﬂ-

Improved Hor Alr Furnnces.

Dr. Charles L. Plerce, Natiek, Masse, has takon out two patents for hot
alr farnaces. —The tuvention In the firet conslats In providing a double
and perfectly uniform retarn draft, thereby groatly Increasiog the radis
tlug capacity of the furnsce and distributiog the heat equally over the o

This Inwnres great durability for the radiators
which osn never o heated red hot. It also conslsts (0 so arrangiog
the different Nues that each shiall be selfcleaniog, 11 alsi consista In the

tre radiating surface

armangement of & dust damper, by which the accumulations from the focs
aro emptiod lnto the ash plt, [t also conslsts fn making the funne) project
over the ulr chambor and, by 1ts confeal form, rofleot the gurrant of hoatad
AEBAOK Bpon the Lop of tio furnnoe, thus mors thoroughly heating sald alr
bofors (0 nscends to e destination, The second Invention consists fn s fur

naee aving an tndireot draft from the top of the combination chnmber down.
ward through vertieal fines 1o & chamber below the ssh pll, and pasaing

thenco up though a smoko fue, sald fue belog all In the alr chamber, 1t
Also cotnlints ln an adjustable smoke flae, adapting the furnace to be properly
sol, no matter what may be the location which It I required to occupy In
the gellar or basement, It also conaliats In the construction of the base of
the furnnee #o that the smoke flue may be convenlently within the alr
ohnmber,

lmproved Saw Netting Devico,

Johan 18 Behmid, Salem, Va.~This Inyention relates to a now lnstroment
for setting, by one motion, two, four, or more saw tooth, ano balf tuto one
slide, and the remslnder to the other, It conslets 1o thy application of »
serfes of seiting plates to the Jaws of a palr of tongs, the plates belug late.
mally adjustable, to be used on teeth that are more or less far apart from
ench other, sud Also In the combination of a saw tooth contracting tool
with sald tongs, the same belug In form of projecting ears on the handles
Of the tongs, with 3 serow passing through one of the ears. Iy means of
this sorow, the tongs can be made o close to & certain distance, to a)low the
saw tovth to be ralsed more or less, and evenly, if thoy bave boen set too far
aslde for any one particular object, or If they were not upset quite regals.ly,
the saw tooth being n that case drawn through between the ears.

Tmproved Hoisting Machine,

Irn Smith, Tomhannock, N. Y. ~The object of this lavention is to farnish a
cheap and simple machine forholsting weights. A projoeting arm and brace
are connected together. The post s attacted to the slde of & bullding or
other fixiure by hinges, s0 that the arm will swing lke the artn of an ordl.
nary erane. Tho hotsting wheel Is supported by a shaft near the outer end
of the arm. The rimn of this wheel Is grooved, to gulde the bolsting belt,
The power is applied to this belt elther by hand or by moeans of & erank pul
ley, to which one end of the belt may be attached. The other cud of the
belt Is attached to the wheel around which itis wound. A wheel Is secured
on the arbor which revolves with the main wheel. A belt or rope s wound
around the latter wheelas the maln wheel Is revolved. A grapple is attached
1o the srticle to be ltfted. The power applled may be greatly ncreased by
moans of & crank wheel #0 that a small boy may ralse & heary weight. This

hine may be employed In loading and unloading cars at rallroad stations

oping them are given. Professor Cook has the happy facalty of p

& large amouant of nformation (n & very condensed form,

TRE AMERICAN Grarsenr's HAND Book: A Popular and
Practical Treatise on the Art of Imitating Colored and
Fancy Woods ; with Examples and Ilustrations, both in
Oil und Dhtcmpct. New York : John W. Masury & Son,
111 Fulton Street.

This §s a0 elegant Hitdo volume of practical and sound tnformation, pub-
lshed by » finn well knows la the special tndustry whereo! It treats. It i
Mustrated with speclimens besutifully printed In colors, representing viv-
Idly the succesaful treatment of wood by a akillful grainer. It is & complete
and trustworthy manual, snd deserves to be read by every ono feally

and vessels at the dock, as well as wagons at the farmer's door,

Tmproved Can Opener.

Joln J. Reed, Lyons, lowa,—Thls invention hasfor its abject to furnish an
Improved knlfe for opening tin cans, sach as frull cans, oyster cans, ete.
The blade is made with a sharp polat, and wpon Its back, close 1o Its point,
s formed a shoulder or noteh, The shonlder in Intended to Keep the Blade
from belog pusbed 1o too far whea forcing the polat luto the can, and also
to prevent the diade from sliding forward while making the cut.

Improved Sieve for Separators.
Byron Miller and Major Miller, Lowell, Wis.—This Invention relates to l

Interested fn the art.
Fisr Stupres 18 DrawixG: Dra for Little Folks;
eads, Animals, etc,;

Dra of Oot ; Drawi
mﬂn@l Llndmm nﬁn&lmln F. Coe, Teacher
of n'lng Now York Jolm Wiley & Son, 15 Astor

‘We have here five series of drawing lessons, progresaively arranged, for
the use of beginners and aft. rwards for more advanced puplls. The coples
are admirably drawn and printed, and aro sccompanied by excellent fustrue
tion ss to materials and manipulation. The publieation s sure to be found
useful to many teachors and studon te.

now ¢ fon of sleves for threshing machines, and Is sn tmp

Tips, 86 that It can be 1ifted eloar out of the oun. mu permitting the bod-
Ily withdrawal from the valve of the remalatag portion of the broken stem
and (ta detachment from the nut, The nut, and & sow or repalred stem, may
be replaced withont distarblog the valve in the plps or without oponiog the
pipe.

Improved Rreastpin Toungue,

Lewis 1L Sopdhetin, Xew York elty —~This lnvention constets In coanect-
fog the paris of the tongue together by means of screw (hreads, by which
the pin Is made detachabile, and Its rall strength secured. The breast pio
tongue conaista of two pleces—the plo proper, and the plate or hinge socket
plece, the Iatter having s aye by which it is Jolnted to the lnner slde of the
Bruasiplo by a pintle pin, A serow thread s cut upon the hutt end of the
Pl to At the binge soeket, and the two parts are soruwail togother, the
serew thread of the plo autting a thread for fteelf in the sald hloge socket,

N0 heat In required In thus connecting the plo, and the parts may beo sepa-
mted at any time by unserewing, If destred. This latter featare s not 8o
essential as Lo avold the use of heat, Although It Is convenient 1o have the
pin detachable, This mods of fastening avolds the use of solder or heat
and s an affectial fastening.

Improved Locomotive Spark Arrester.

Joseph Gibtie, Opelousan, La~The object of this invention s to provide
officlent means for arcestiog the sparks and dust which escape from the
wioke staoks of locomotive bollers, A hood covers hearly one haif of the
top of the amoke stack, and risse above It two foel, more or lows, with a
conleal top, It consists of two , the backs or walls of
which are made partly of sheet motal and partly of wire gauze, The alr
strikes the hood when the Jocomotive Is In wotion, which will force the
simoke and elnders which rise from the smoke stack Into the hood. The
smoko, sparks, and duat will slfde to the right and left from & contral aiby,
towan! the wire ganze, The sparks and dust will Jodge sgalost the pro-
Jooting edgon of the gauze and drop by thelr own gravity Into the tank,
while the smoke thus purifod will find fte way through the wire gauze aud
escape. Water Is put Into the basin or tank, Into which the sparks and dust
fall, the sparks belng extinguished by the contact, In thismannera rail:
road train may be relieved of dust and cinders.

Improved Horse Shoe.

1sase De Motr, Cannonsville, ¥, Y.—The object in this luvention is to 8o
constract the shoes of horses and oxen, sod so attach the calks thereto,
that the latter may be readily removed for sharpening or resewal with-
out removing the shoe; and it lats g the of & lag the
ealks to the shoe. A lip taturned up from the shoe st the toe and heel, to
which the calk s doweled. These lips are turned #0 as to form sagles with
(he face of theshoe, and the calks are fitted 1o the angles and are doweled
1o the lips, whille the other branch of the calk is fitted to the faoe of the
shoe, and fastencd thereto with & serew. With the Hp s siogle dowel snd &
single serew isall that Is required to nold the calk firmly to its place.

Improved FPost Driver.

Isaac V. Adalr, Bomulus, N, Y.~The laveatios consists in lmproving post
drivers. Upon the wagon frame s placed a narrow frame restiog on filse
bolsters. The end pleces of the frame are curved on the Jower odge, 1o
form a eradie on which the frame can vibrate latemlly, Longitudinal dis
placewnent s prevented by a tenon on one of the pleces entering & mortise
10 the false bolster beneath. DBy a leverand link the rocking frame is con
pected with the reach of the wagon 0 that It can, by such coanection, be
locked st any suftable angle. This ls for the purpose of bringing the ham-
miee striight down opon the post, even If the wagon stands foclized. A
shaft or windlass {s hung in 3 windlass frame kinged at onc end and eca-
pected with the sprisgat the other. By tuming the windlass sada cam,
which Is under a Jever, by horse power or otherwise, the lever will be alter-
nately ralsed and dropped to have the desired effect npon the post under
the h . The lever can be held elevated while the post Is belag bandied

upon the Church sleve, patented June 27,1866, It conslsts in constructing
the sleve »0 that the tops of the perpendicalar and Inclined plates are
brought Into the same plane, while the inclined plates are short,and the
adjacent ones in different planes,
TImproeved Denghuut’Mold,
Georg Machlet, Newark, N. J.~Theobfect of thls invention is to coustruct
. doughnut mold, by the use of which sny desired shape may bo given to the
h and the ightly trregular form of the same be changed toa
nnllr one, and fancy forms be produced, such as flshes, stars, rings, or
others, The lovention conalsts fn two rims with handles, which support
the two hinlves of the mold, formed of suitablo wire gauze, The molds are

Inventions Patented In England by Amoericans,
[Compiled from the Commisdoners of Patenta’ Journal.)
From April | to April 9, 1573, (nclusive.

Erxvaror~C. Du Bols, Plsbkill Lavding, N. Y.
MoxIToR Vesext.—L. Goddu, Mass,
PrIxTiXe Tyes, xro—~W. Shaw, Hollster, Cal.
Ratnwar Canntaox, sro~W. D'A, Mann (of Moblle, Ala.), London, Eog.
SEwixe Maouisx,~J, 1, uoouy. C, C, Comstock, Providence, .1,

Becent amrtm and gomgu zmms

ted by gulde pins when nsed for baking the nuts,

Tmproved Marbleized Composition Stone.

Thomas Carson, HBrooklyn, assig: to himself and Th F. Attix, of
Now York elty ~This In | dsts In the production of les, table
tops, caxings, pavels, and the like, of composition stone or marble, with fine
marblelzed surfaces Imitating In appearance the varlous fine marbles with
variagated colors, the sald tmitation marble surfaces befug applied to the
wurfaces of slaba or other forma of the ordinary composition stone or
marble, It consiats, chitofly, o Orst providing the surface to be marblelzed
with any desired color for the ground color by means of & bruah or other-
'|IB| neand.lmmorlln. tho surfuoe to be marblelzed fn & bath of water,

her colur—=that which Is predominate, ground (n ol sud dammar

Method of Flush Sigunling by Reflectod Light,

Martin M. Kenney, Travis, Texss~The luvention consiats in & mirror sus
coptible of & vertical and horfaontal adjostment, and unslivered as well as
uncovered, or one portion of s back combloed with an adjustable post for
the purpose of verifylog the place upon which a flash signal Is to be made,
wnd thus eoabling the party algnallug to be sure that the ashor fashes will
oertalnly coms under the observation ct the party (o be signaled.

Twproved Brush,

Pullipp Wagoer, New York elty.~The favention conslats in a metallie cap
dink, which prevonts suy (1l effoct from the shrinkage of the wooden ring
that holds the bristlos down In the socket. Tt conslets aluo in forming » rib
on tho laalde of tho sockot o a8 1o cause the ferule to bold the bristles by &
lateral pressure sgaiost sald rib, thas firmly retalnfog the bristics tn place.
14 ka0 conalets in spplylog & tapering ferale 1o the lower end of the handle,
1o preveit the latter from becoming loose.

Improved Oyster Rake,

Inasc A, Ketcham, Drealau, N. ¥.—~The Invention conslats fn making the
tooth of oyater rakes with an end-bent siank so that they oan bo readily ro-
moved and replaced. It conalsts alko In making the rake bar with s groove

nrnuh.molnly tho Istter—is floated and broken by rapldly stirring, sod
acother velning color, mixed maiuly with ofl, is uiso floated and brol

under the hammer, ‘The shaft of the windlass can be made (o slide In the
bearings and locked by & Key and unlocked when the cam ls Lo be drawn
out from under the lever, and the operating rope rewound upon the wind-
lans.

Combined Wrench and Grappling ‘l'ool

Simon B. Dexter, Iuo-cuy.lo's.-m.. 1o Lmprove-
ments lna bined pl. asd ling tool for which letters patent
of the Unfted States hne been already granted, to the same laventor, the
Inventlon consisting in the mode of connecting the shank and wedge shaped
slide with the handle, and In the operation thereof. By turning & handle s
awivel band (s turnod, und a swivel and alide Is moved up or down on the
shank rod, As they slide the long ends of the lovers are sproad apart or
brought together and the jaws adjusted nearer together or further apart, as
may be rogaired. In this manner the Jawas may bo adjusted with the greatest
nlcety and forced toward each other with suticient power to make the in-
strument valuable ss & hand vise for many purposes, By sultable arrange-
ments the Jaws can bo wade to clamp and hold an srilele by stmply Mft.
Ing up the bandlo. By means of the awivel connection, the Jaws are moved
and made to compress with great force, and may be adjusted to 4 bolt head
ornut with the greatest procision,

Tmproved Grapple.

Slmon B, Dextor, Mason Clty, lowa,—The object of this Invention Is to
provide convenlent and simple mweaus for ralsing or turning stones and
other heavy bodies forbullding or other purposes by means of derricks or

jand it ista o an ad) ble grappling tmplement in which the

and, lastly, removing the surface and drying the coating so applied, uur
which a folshi ting of Iab may be applied to render the colors so
plied clear and distinot

Tmproved Dovice for Sharpening Nelssors.

Thomas Halvorsen, New York elty ~The object of this tuvention s to
farnish 10 tallors, sonmutrossos, and the publte o genernl, & xmall and cons
ventont fustrumont which ean be sppliod to & table or other convenlent
place for sharpening of solssors and slicars, Ttconalsts of the srrangement
of two fles under a certaln angle, so that by Introducing one blade of & pair
of sclssors held In position by a strovg spring, and siiding the samo back
and forth, the edge s sharpened rapldly snd evenly by the fles.

Improved Combined Garden Hoe und Roller.
Edmond Blanchard, Fooleaviile, Md~This tnvention has for its object to
furnish an taproved tool designed for gardenors’ use, whioh shiall ho so cons
strugted that (6 msy be eed far oponiog a furrow to reodlve tho noed, covs
oring the seed, sod rolltnyg the soll dowu upon 1t The hoo part of the tool
dulmml for openlng the furrow, trench, or drill, to rocelve the seod s

for each Looth, 80 that the same may be pr i from | 1 m
when st work. 1t aleo consiste In & dlagonally locatod plate over cach ond
of tho rake bar, to prevent the oysters frum alipplog off lalerally whea belog
borne backwsrd (oto the bag or net placed Lo receive thom. It conaists also
in the means employed for holding the lever gage at any position reqalred,
aud klso for holding lovers while the rake 1s belug drawn (n and over the
rollor of the boat,
Amproved Llguld Measuving Ioginter,
Mu.)uunln.mmv( o, And,~Thin tnyoution relates to anew ot
mhmm- or venmols unoll {1 Alatilling or browing machines with
wacertalulng and indioating the exsot quantity of Hauor thore:
Aduring any given langth of time, anil of thereby prevestiog or
t detecting fraudulent removal or alse returne 1o (he gOVErnuwst
m The tuventlon constets Ia (he arrangement, within such &

of & coucesled foat or swlmmer, which ls connected with &
: SEPATALES 80 84 16 move the same [y ascending, but GOt du-
scent mmnunm—-m-mam
recorded without mmummmnmmm
,:mm e Npool Mlauke,

m Vt..mdmmummtwm
objoot of the tnventlon x o furnish an lu-

reciprocating earriage for supporting
nu\am arranged 16 suck relation to a ro-
warry the wooden bar wp Lo the same and hold 1t t1)
ﬂuwmmo-vhmmun
hmwmmmmmn
And out of gesr with the driving shan

J upon & bend made U shaped, sod the ends of (s uems aro (wisted or
tnollined to give them the proper form for drawlng tn the soll from the sidos
of the trench or furrow (o COYOr the speds. To the aros of the part, st
propor distance from thele etils, are rigldly attachod two short arms, (o the
outer ends of which are plvoted the ends of the roller, which, whea the
arims arg belug used for coyering the seed, follows 1o the rear of sald wrns
and prosses down the soll upon the seed,

Tmproved Fire Proof Shatter,

Washington M, Vars, Westerly, B L—This luvention consists In & walor
tank shutter, sod o s water copducting cap to the window or dour, The
water enters the shuttor fromm the oap, which bs opened at the top,  The cap
Wherefone sels a8 & conduotor 1o convey the waler throws agalnst the wall
of the bullding into the shulter. The discharge cock belng closed, the shut.
ter may be Kept ull duriog » fre. Steam will, of course, be generated, but
the water will Sow In by s own gravity, while the steam will cscnpe
through the openiog aboave, There may be holes through the front plate st
the top of the shutter for the discharge of the stesmn. The windows of the
bullding, therefore, lnstead of belng the weakest and most Tnviting polut
for the fatmes Lo entar, beoonme thi salest part.

lmproved Step Cock,

John P. Memn, New York clty.~The obfeet of this nvention is 1o permit
the nult of the stopcock spindlo of stem, or Its replacement whon brok
ke, wi iring the 1 or elevation of the cock from or beyond
the pipe. The lavention conclats in fiting 160 (he upper part of the valve
or cock & nut, lato which the stem s screwed, This out brconfined between
two outwandly projecting lps of the valve In such manser that when the
wtem s broken or requires to be ropatred the nut may be turned one quarier
of 8 revolution, and thereby brought with Its narrow slde betweon (ho sald

Jaws may bo adjasted to the size of the stone or other object, as may be
required,

Improved Wagon Loader.

Jeromiah Johonson, lowa City, lowa—For loadiog wagons, carts, and
trucks with earth o grading, dgging canals, making cmbankments, and in
othior work where largo quantitios of earth are (0 bo removed from one
place to another, the inventor proposes to (lspense with the laborions
and Inoxpensive method of loading 1t with hand shovels, by the use of &
holsting and dumping platform in a portable frame sud with power holst.
Ing gear, so arranged that he can scrape tho earth oo the platform by hore
scrapers, or draw It oa by the serapers and dump (1 then ralse the plat.
form, drive the wagon (o be loaded under (1, and dump the earth from the
platform Into the wagon.

Adjustable Graln Wheel for Harvester Plattorms,

Goorge M. Patten, Auburn, N, Y, <Tuls tnvention has for (ts obfect to
furnish an twmproved doviee for connecting the supporting wheel of & hars
vostor platform with sald platform, An upwardly projecting flange Is
formed upon the outer end of the platforns, To the Savge s securely bolted
b upright plate, anged (0 regelve the Beoges formed upon the side edges
of the face of a bloek, Upon the face of the plate are formod sels of miehes
toolh, the lower set poluting upward, and the uppor sct polnting downward.
1o recesses In the opponite ends of the block are placed pawis, wideh are
held down upon the mtchet teath by colled springs. Dy (his construction,
Oue Of the pawis holde the bloek from moving upwant, and the sther holds
It from moving Sownwant.  Whon (5 Is desired to wove the block In eliher
direotton, the pawl ot that ead of the block te ralsed, and & ring or cross head
pivoted to (ts stem s (arned across the alot fn the sald bloek, which holds
Ihe pawlaway from the ratebet tooih, To the Bloek s attached the stand.
and of the wheel (hat supports the onter ead of the platform, sccording
08 11 s dosired Lo wew & oasier or rigid wheel. Thils cunstruciion onables the
platform to be convenlently mbsed sud lowered, 1o adjust it as way be
requlred.

Tmproved Children's Swing,

Willlatm . Alcarn, West Hoboken, N. J.~This (nvention has for i1s ob-
Joet to furnish & swing for ehildren which shall be so constructed that &
ohiM sitting wpon 1ts seat and pulllu upon a lover ean yive the seat au os
clllatiug movement, The lny ists of the of the
levers and conuecting rods with the statlonary frame and with the seat or
carringe suspendod by pivoted bars or cranks from sald frame. To ke
sides af the weat of carrlage are plvoted the rear onds of the conuecting
rods, the forwan! ends of whileh are plyoted 10 the lovers, the lowes ends
of which are plroted to the lower forwand ends of the frame. The cpper
wrnde 0f the levers may be so furitied as 10 rescmble Borses’ heads, snd may
be provided with straps or reiie extendiog back 1o the seat vo that the
ehild, by pulifng apon the relus, wmay give an osclliating movement to te

N

soal or carringe.
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Treo Pranera and Saw Mill Tools, improve-
ments, Sond for elrvulars, G A Frescott Sandy 11, N.Y.

Five different sizos of Gatling Guns are now
manafactured at Colt's Armory, Hartford, Coun. The
Iatgror slzes have & rauge of over two miles. These arms
are indispensablo th modera warfare,

Steam Fire Engloes, R.J . Gould, Newark N.J.

by the
Independent, April 10, 1673

Boston, Muss.

; flered to Manufac-
&%’mﬁﬂmuﬁ o mnun.nn Pat.

complete Set of Patterns, ncluding Power and
m- Small Tareshing Machine, with Kighteon Ma-
and resdy for work, For partieniars,

|

address Mansfield Machine Works, Mansficld, Ohlo.

A First Rato Sign, Writer wanted immedi.
ately. Steally employment can be eives. Address E.

Line, Stgnowriter, 8 Arcade, Rochoster, N, Y.

Window Springs, Hammond, Lewisberry, Pa.

Key Seat Catting Machine. T.R. Balloy & Vail.

Gear, Boston, Mass., sells Machines and Sap-

plies of all Klods,

Hydrofluorie Acid, for BEtehing (lass and
-llioll" purposes, We are the largest makers In this
conntry. Quallty guarmanteed, by L. & J. W, Feucht-
wanger, 35 Codar Street, New York,

Cheap Wood-Working Machinery. Address
M, B, Cochran & Co., Pittsburgh, Pa.

1 want an experienced man to sell a Valun-
ble Patent by State Right, on Shares. Address Box 112,
Norefch, Conn.

Wond workmen—Ask your Bookseller for
Tichards' Operator’s Hand Book of Wood Machinery.
65 cuts, Only $1.30,

Standand Spring Steel Machinist's Rules,
masufsctured by The Star Tool Co., Middletown, Conn,,
the oniy company that can graduate on spring steel
Every Rule warranted. C. W.Swertland, Sclling Agent,

everywhere at & remarka.
Kisstic Tras Co,, No, &
whowend full deseriptive Clroulars

Variety Moulding

Cabinet Makors' Machinory, T.R.Bailoy&Vail.

40 different Bandsaw machines, 60 lurnin&r
and improved oval lathes, shaping, earviog and moul
Ing machloory, for sale by First & Pryibll, s81 W. &th
8t New York City,

For best Prossos, Dies and Fruit Can Tools,
Bliss & Willlams, cor, of Plymonth & Jay, trookiyn,N. Y]

Gauge Lathe for Cabinot and all kinds of han.
dies. mplu Maohine for Woodworking. T. R Balley
& Vall.

Shafting and l’ullnynauﬁmlllg. Small or-
ders flled on ws good tersos as large. D, Frisble & Co.,
New Haven, Conn,

All Fruit-can Tools, Fermeute, Bridgeton N.J.

Steam Bollor and Pipe Covering—Economy,
Safety, and Durability, Saves from ten to twenty per
eent. Chalmers Sponce Company, foot East 9th 8t,, New
York—120 N, M St 8t. Lonis, Mo,

Tho Berryman Manuf, Co, make a specixity
of the economy and safety In working Steam Dollers,
B. Davis & Co., NMartford, Conn,
Mining, Wrecking, Pumpi
Ireigating Machinery, forsale or rent.
Andrew™s Pateat, tnalde page,
Hydraulic Presses and Jacks, new and sec-
ond hand. E. Lyou, £0 Grand Street, New York.
Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks un‘
Drills, Price List free. Goodoow & Wightman, 23 Corn-
nill, Boston, Mass,

The Berryman Steam Trap excels all others.
The best (s always the cheapest. Address 1. B. Davis &
Co,, Martford, Conn.

, Drainage, or

Absolutely the best protection Fire
—Rabeock Extlogulsher. F, W. Farwell, tary, 07
Broadway, Now York.

&1 Vashi Street, B Mise. For Solid “’ron%ht»imn Beams, etc., see ad-
s s wanied. Wendell & Fran. vertisement, Address Unlon lron Mills, Pittsburgh, 1'a.,
cls, £55 Walnut Strect, Philadeiphia, Pa. tor ithograph, etc.

Wanted—The address of parties who will
contract to cat gas retort carbon into blocks 5 Ins, long,
2 tns. wide, and % of an In, thlck. Address, stating
price per thousand, Loclanché Battery Co., No. 30 West
15th Street, New York,

Shaw’s Planer Bar—For Shop, County, and
State Rights, apply to T. Suaw, 913 Ridge Av., Ihila,, Pa,
=Peck’s Patent Drop Press. For circulars,
address Mo, Peck & Co., New Haven, Conn.

Portable Steam Engines for Plantation-
Minlog, Mill work, &e. Circular Saw Miils lete for

A Superior Printing Tel h Instrument
(the Seldop: Patent), for :rigrl!e ﬁ::gn Hines—awarded
the First Premiom (s Silver Medal) at Cinclnnati Expo-
sition, 1532, for * Best Telegraph Instrument for private
use "—Is offered for sale by the Mercht's Mg and Con-
struction Co., % Broad St., New York. P. 0. Box 655,

Williamson’s Road Steamer and Steam Plow,
with robber Tires.Address D. D. Willlamson, 2 Broad
way, N. Y, or Box 1809,

Psarties desir‘mg Steam Machinery for quar-
rying stone, address Steam Stone Cutter Co. Rutland, V.

basiness. First class work. Stmple, Strong, Guarantoed.
Yot Terms, Address the Old Relladie John Cooper En-
gloe Mfg, Co.,Mt, Vernon, 0.

Royalty — Manufacturers and Inventors,
have your Machinery, &c., made I the west for western
use, Extra inducements offored by Doty Manufscturing
Company, Janesville, Wis.
Staye & Shingle Machinery. T.R.Bailey &Vail.

£2.500.—1 will gell two Patent Rights to
each State for 2500, Cures Plles and Dyspepsia. Send
for Circular to Dr. L. Helns, Brunswick, Ga.

Wanted—A machine to whip or finish with
yarn the cnds of Colored Blankets, Address Dox 8667,
New York Post Office.

Monitor Leather Belting you can aiways
rely on. Send for Clrculur, C.W.Arny 801 Cherry st. . Phlln,

3 Winn's Pat, Improved Portable Steam
Brick Machines. Averages 40m perday. Fully g

BEST MODE OF INTEODUCING NEW
INVENTIONS.

Manafacturers and p of Iron and Wood
ing Machl Agr 1 ts snd H
articles, can have thelr Inventions fliustrated In the
SCIENTIFIC ANEXICAN on favorable terms, after exam-
ination and approval by the editor. Civil and mechani-
cal engineering works, such as bridges, docks, £ i

Work-

Pl

advertisement, |

Hard and h xo that any alkall will not penetrate
fnto and ralee the grain of the wood,

H. P. L. nska: What is the best materinl
for lsylngup the arch for & stoatn boller? T have one Iald
In common lme mortar, and 1t crumbles ont. Isblue
clay good for the purpose?

H. W.nsks: Can any one inform me at
what temperature, when regulated by a thermometer, &
cofled spring 50 fect longand 2 {nches wide ought to be
drawn to 10 gage thick 1o ensure & good tomper,one that
will not set or break?

4. C. pays: Su‘lqumv a pile driver of 2500
1w, welght, when it has just completed (he distance of
25 feot In fulllug, strikes one end of a scale beam ; with
how many pounds will tho pressure with which It strikes
the end bo equally balanced *

G, B K, gays: | am “"Rﬂg‘d in cutting dog
wood timber, and And st 1t cracks very badly ; so much
pothat [ fearit (s useless, Can you suggest sny trest-
ment by whiehit ean be presoeryed from spiitting? Bofl.
Ing the blocks [n water (s valucless, The wood was cut
down about the middle of March.

G. D, asks for a formuln for finding the
length of the braces Ina Howe truss bridge, the Jength
of panel and distance bet ween chords belog given? The
braces are 10 be ent off at right angles to thelr own cen-
ter lUne, and of such lengih that thelr corners shall just
touch tho chords and tie rods.

J. M. R, saya: I wounld like to enquire what
composition would make the best £1ling between a glase
pump ch and a galvanized fron case ()4 Inch apace).
Calclned plaster or hydmulle cement will wash out, A
composition of rosfn cement and ssphaltum Is too
brittie in cold and too soft In warm weather for ship
use.

H. L. asks: 1. If a piston leaks while in
motion, would it stiow In tho exhanst or wonld it cause
bumping In theeylinder? 2. What effeot would a slight
deraog (say o ) of the jam puts or any
otherslight canse) of aslide wvalve have on an engine
while in motion, and would It not give audible evidence
of something belng wrong ?

G. F. wishes some
describe the process of ing wagon
What s the kind of ¥ ployed to p
saviog of labor, the best mode of polishing, the grade
of quartz used, and the length and speed of sand belts?
What Is the best season of the year for cuttlog spoke
timber? Is there any machinery known that will dress
spokes turned in the Blanchard lathe ?

S. E. W, says: There is an cbjection to su-
perheating steam in an upright tubular boller, on ne-
count of the upper end of the fues or tubes becomlug
red hot, which causes them to leak. Could not steam
be superheated {n s common horizontal boller without
this faultin the following manner: Take an ordinery
horizontal boller, and run one or more small Hues from
end to end above the water line, =0 arrsnged as not lo
become too heated until there was a pressurc of steam
around them?

A. McK. says: I had a very simple and
cheap heating furnacein the cellars (t conslsts of a com®
mon strong stove, 14 Inches x 3 feet, for wood, enclosed
with brick ¢ Inches from the stove all round, with a

practie_nl individnal to

Ly
Wl ¥

small openlng fn front below the door to admit pure alr.
To heat the rooms above, on each slde there 1s a tin pipe,

>

fes, rolling mills, architecture, and new industrial enter-
prises of all Kinds possessing intercst can find s place
{0 these columuos, The publishors are propared 1o exes
cute fllustrations, in the best style of the engraving
art, for this paper only, The cograving will be sub-
Jeot to patenteo’s ordor, after pubMoation. (Nu orders
executed for engravings not Intended for this paper.)
Thoy may be copled from good photographs or well ex-
ceuted drawlogs, and artists wiil be sent to any part ot
tho country to mako the nocessary sketehes. The fure

teed. For sale cheap. John Cooper Epgine Manufac-
turing Company, Moant Vernon, Ohlo,

Diamonds and Carbon turned and shaped
for Phflosophical and Mechanleal purposes, also Gla-
zier's DI d 1! d snd reset by J. Dickin-
son, 64 Nassau St,, New York.

Nickel Saltsand Ammonia, especiaily man-
ufactured for Nickel Plating, also “ Anodes,” by L. & J.
W. Feuchtwanger. 55 Cedar Street, New York.

Oxide of Manganese, best quality, for Steel
and Glass Makers, Patent Drycrs, 2tc. We are first hands
for this article. Supply any quantity at lowest rates.
L. & J. W, Feuchtwanger, 55 Cedar Street, New York.

Water Glass, Soluble Glass and Silicates
Soda and Potash—for Artificial Stone and Cements—fire,
water, damp and mildew proof. Manufsctured by L, &
J. W, Feuchitwanger, 55 Cedar Street, New York.

“The Railroad Gazette, the best railroad
newspaper in the country."—{Springfield Repunlican.]
Subscription $4 per year ; slogle numbers, 10 cents.  Ad-
dress A, N, Kellogg & Co.,, 7 Brosdway, New York.

Gauges, for Locomotives, Stenm, Vacuum,
Alr, and Testlog purposes—Time and Automatlc Re-
cording Gauges—Engine Counters, Bate Gouged,and Teat
Fumps. All Kinds fine brass work dons by The Recording
Steam mng. Company, 91 Liberty Streot, New York,

Large Stock second hand tools just received,
Charles Place & Co,, @ Vesoy 8t,, New York.

Buy First & Pryibil's Bandsaw mochines,
which are more used than any other In the country.
Algo, Suafting and Pulloys a specialty, 47 W, 4th 8t,,
New York City.

Hand Fire Engines, Price $300 to §2,000,
Also, over 80 different s:y‘c» 'amps for Tanners, Paper
Mills, and Fire Purposes. Address Rumsey & Co,, Bon.
ves Falls, N, Y., U.S. AL
mﬂmr und Bevel Wheels and Spindles, of

durability, cast to order by Plttabargh Steel Cast-
fog Co. All work warranted.

The Best Smutter and Separator Combined
in Awmerica. Address M. Deal & Co., Bucyrus, Ohlo,
Brick Machines, apply to
Brothers, i, N. Y.

Damper Beg‘nllll)m and Guge Cocks—For
sddress Murrill & Kelzer, B:l“umore, Md.

All Blacksmith need a Holding Vise

Lo mm&u&:.ld. J. be, Mancheater, N, H.

v

- yard Quarry & Contractors’ A
»meMmmnuﬂnbyuonub&
WD, Androws & Bro, 414 Waterst.5. ¥,

=2=0 Heater and Regulator for

m-nuwloummmom to
oot them. L ll.hn-m & Co.
Chests, with best tools only.  Send f.
drenlar, J.T. Prast & Co,, 5 Fultos m..’.\'.- ot
B Machine for Puall limit
Tl Balley & Vai), ua%mi' e

Ishing of phot pha, drawiogs, or models is the loast
expensive, and we recommoend that course as preferable.
The examination of elthor cnablos us to determine if It
I8 8 subject wo wonld like to publish, and to state the
cost of Its engraving In advance of its oxecution, so that
parties may decline the conditions without Incurrlng
much expense, The advantage to manufacturers, paten .
tees and contractors of having tholr machines, invon -
tions, or englneering works tlustrated (o o paper of such
large circulation as the SOINNTIFIO AMERICAN {8 ob.
vious. Every lssue now exceeds 45,000 and the oxtent of
1ts fon 15 limited by no U ¥, Therelsnota
country or & large city on the face of the globe where
the paper does not clrculate, We have the best suthors
ity for stating that some of the largest orders for ma-
chinery and patented articles from abroad haye come to
our munufacturers through the medium of thy BorexTi.
PIC AMERICAN, the parties ordering having seon the are
ticle fllustrated and described or advertised (o those gol-

umns. Address
MUXNN & CO., Publishers,
47 Park Row, N, Y,

1 use to melt a few pounds of brasa (n?

H. R, agks: Will water that has been clari-
ifed with alom prove injurious to the health ?

D. B, asks: How can I clean out n choked
waste water pipe and prevent the smell from rislug ?

I, 8. asks for a simple recipe for a marking
fluld for marking boxes with a brual.

. E. M. asks for a description of the pro-
cesn of gulvaniziog fron.
J. 8. W. asks: What is the best kind of

palot for use on tn that {s exposed to the weather?

J. E. C. nsks: What are the ingredients of
A preparation to dip hot steel in before cooling lo water
to tempor it for drills, chisels, ete.? :

Z. T. D. nsks: Why is it that hop vines
twine around & pole or tree In one direction, and bean
vines In the opposite ?

N. J. asks: Isthere such athing as an elec-
tro-magnelle clock which will keep correct time, and
what kind of battery 1& used for such an Instrument ?

N. J.nsks: 1. How can I lay out a line for
s reversiblo steam ongine? 2. Is there any work on the
ok motion which treats the subject without the use of
algebra 7

Z.T.D.says: Last winter my apple trees
were greatly damaged by rabbits. Some of the trees are
poetled complelely wround the etem. Cun 1 save my
troes, and how ?

61 in diam , from the top of the furnace toa

ventllator In the floor of each room. The pipe which
directly above the stove

tho
fnto the hall, and through the upper flat hall, thus serv-

ing toheat both inlls and the rooms in the upper flat

quite gomfortably, To prevent toomuch heatascend-

Ing 1o the smoke pipe, It Is necessary to have a tee or
four knees above the stovo and (nside the fornace, The
only objection to this slmple method of heating Is that,

whon the fuel s befng put lnto the stove, a little smoke
eacapes through the tin pipes Into the rooms. Canyou

polint ont some remedy for this orgive a simpler method

of heating by furnace ?
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A. BT says: [eontend that there is s po
on the clroumferencs of & wagon whieh

nmnumm.bcom W po
strikes on the surface, 1t has to stop for s h

1t leaves the surface agatn; (he time that It etops I hand.
Iy perecpUble, yet 11 atops, and st (e saize teme the top
of tho wheel travele Iwice as Tast ax the wagon, An.
swer: Wo have often snswered this question, and our
correspondent 1s correot {n his theory.

J. H. K. says: 1,

teal engineer; l’ have uu’i‘;!q‘ﬂ? l:rl:l‘yw!on‘l.
second and first, on Nigh pressure bouts, although | was
uot leensed Uil 190, and then &% the socond engineer.
In May, 1572, [ appiied to the local tnapacior of this dis
trict for a first englueer's Mesnss, Aftor saking me
some quostions about setilng bollers und lalpg en.
gines, he told me that he 414 1ot think me competont 1o
take oharge of 8 boat, but that e would give me another
hearlng In August, He dld not come down onr way (il
the followlng March. | went to hlm agaln with sn ap.
plication signed by faur out of the six cllef enginsers
thore are tn thik placo. o axked mo how Lo set s pale
of bollers in a bost. My anawer was: Bon two Hoes
across the boat paraile]l with the sheer planks, one at (e
after and one at the forwani end of where you wish your
bollers to come. He next asked me sbout Jinfog op
cogines, and sckpowledged that my way would do,
but that It wasa vory 01d way. His next question wgs
thils: If, after & boat has run some time, the siides
shonld haye gone down below the center of the rod on
the [nslde only, or the outer edges gone up, how woulg
you get them In llne agaln ? My answer was that [ would
run a line through the center of the eylinder o the ces.
ter of the shnft; then run two Hnes, one at the after ang
one at the forward ends of the slidos, acrom the center
line, and then true the slldes Lo these lines. He contends
that ] am wrong, and refuses to give me Hooose on the
slide question. 1have ssked other engineers | they sy
that I am right. I wish you would give me your oplaloy,
There are others besides mysolf who think that the [p.
spector is prejodiced against the concern I work for,
heace tho ble in 1 Aboard \ne
opposition buats, they are short of licensed engiaeers,
and he has glven licenses Lo en that have not been on
the river more than efght montha, putting them In thiy
sition, as I hold,¢ ary to law, for I believe that the
Isw saya that a man has to be threa years on a2 boat he
fore hscan get alicense. You may thick that T should
have complained to the Sapervising Inspector, bat be fs
20 miles from here, and I would mather have your opla.
ton, 2. What book should I get that will give me the
rules for putting machinery {o lght water steamers?
Answers : 1. Probably the Inspector may have thooght
that the replies were not full enough, Our correspon.
dent would get his guides right, howevor. Who {5 the
Inspector who lends himself to such injustice as that
complained of ? It is the duty of our correspondent to
Inform the Secretary of the Treasury and the Supervie
{ng (nspector General of the facts, 3. Get Bourne%s
* Catechlsm of the Steam Engine.™

N. P, M. asks how to measure the velocity
of the wind with accuracy. Aunswer: The veloeity of
the wind can bemessured by the nse of the anemome-
ter, an Instrament o0ld by dealews In philoscphical sp-
paratus for that purpose. It can be obtaloed with con-
slderable accuracy efther with this instrument or by
measuring (ts pressure against 3 flat surface and dedu.
cing (ts veloclty by \emethod of calculation given re-
cently in these columns.

J. V. says: 1. T have seen in yonr columns
a process for removing Incrustation from steam bollers.
The substance to be used is a solation of sal soda and
petroleum, and Is to be put Into the boller after clean-
fug. Then the bofler is to be filed aad the oll, foating
to the top of the water, comes Ia contact with every
plate of the boller. What I want to know [, must oot
this ofl be blown off, before ateam I generated n the
boller,and might It not prove dangorous Lo some extent
by the heat of the steam {f Joft there? 2.1 wonld alko
like to know how & steam gogo Ix tested, 8o as to ascurs
taln 1ts correctness. 8. What I8 the reason that the
parto which are operated on by steam (o the gage be-
come rosty, and the gage consequently becommes useless

).

Answers: 1. The ofl need not be blown out.  Use heavy
lubricating oil, not naphtha or benzine. No danger of
exploding the bollers need be apprebendod. 2. Steam
gages are tested by ison with A gages,
which are orlglnally checked by 8 column of morcury
and frequently themselves retested. 8. Beeause the

J. 8. asks for a gold dip for brass. Answer:

Bee J. L. B.'s reply to G. W. 8., In this column.

J, 8, asgks what to put into glue to make it
adhero to belting, Answer: Try the following compo-
sition: Gutta percha, 8 purts, india ronbber, 2 parts, piteh,
1 part, lingeed ofl, 1 part, Cut the rubber fn shreds and
add tho ofl, which Intter will soften the rubber o a fow
Melt the gutta percha and piteh together, and
stir in the rubber solution, apply hot, and press the

days,

Jolned parts tightly togother.

@, B, D, agks: 1, Does any body run faster
than the water that oarrlos 1t? What 1s the principle of

the working of tho alr pump attached to the under

ground gas machine? Anawer: 1. Yes. Boats may be

driyen by & atream obllquely across the stream, at o fast

or volocity than the water ftself flows. 2, The alr pump
you refer Lo Is gonerally of the rotating kKind, something
By 1t rotation [t drives a stream of
alr through the ofl or naphtha; the atr iakes up n por-

1ko o fan wheel.

tlon of the naphthe, Just as s sponge takes up water.
And tho naphtha lnflamus at the burner,

J. 8. W, asks: What sized feed pipe is re-
quired to get tho maxtmum power on an cngloe, 535 and
5 feot from a boller eareying 100 1bs, pressure, the engine
turning u propellor wheel 28 inches diametor? The lead
of the wheel 18 fine, Answer: If our correspondent
means Lo axk what 18 the proper slze of steam pine for
an euglno of 8 nohes dlameter of cylinder, nod other di-
menstons o given, we should say about 1% inches fu-

side, and 1 would probably do very well,

J. W. saya: I have ten acres of land which
are overflowed to four or fiye feet deep continually, by
a creek. A small stream about 1 foot deep and 2 wide
falling 1 £00L in the 100, runs through this land Into the
creck, Iintond bullding s bank 6 feet high along the
creek to keep the water off the land. Now by what pro-
cess can I Keep thin land dry, lotting this streamof 1 foot
by 2 feet run under this bank into the creek, when the
creek 1s 4 feol higher than the land ? How can anlulce be
arrsnged that will keop the land dry under above cond!-
tlons? Answer: Only by running the stulce back sever-
al hundred feot, 50 an to still give fall enough to carry
off Its water froely when swollen by heavy mln, we

stiould suppose, Probably no system of pumplng would

pay in such a case, and our correspondent can best deter-
mine the comparative value of the tand and of the slulce
which he must bulld,

E. J. E. will probably find the pickle de-
scribed on p. 29, vol, 98, serve to clesn his castings, and
& recipo for lacquer fn another column of this lssue.

spring {8 usualty of steel,and steam or molsture are
very apt to get access Lo It

J. G, says: 1. Onpage 200 of yonr ecurrent
volume, you say that Congress hay passed a bill anthor
{zing the President to cause such experiments and such
information to be collected as, in hls oplnion, may be
ugefal und (mportant to guard sgalnst the bursting of
stoam bollers. I wrote to Hon, C.Sumner,on the sub-
ject and got no reply. I ealled on our ropresentative,
Mr. Hoar, and he informed me there was no such bill
passed by Congress 105t sesslon. I would like to know'
how the matter stands. 2. Ihave throe different Kinds
of bollers that have not made thelr appearance in the
market yet; will you toform me how I ean Intraduce
them? Answers: Write to the Secrotary of the Navy,
to whom, we are told, 1s Intrusted the cliarge of tho
matter referred to. 2 To introduce & good boller
promptly and satisfactorily, get some woll known aud
{ntelligent manufacturer to take hold of It, proving Ity
good quatities by exnct methods of test In prosence of
woll known experts, publishing the resultain the Sores.
21P10 AMERIOAN and 1K contomporarios among tho sl
entific and englnceriug journaly, with AMustratod des
eriptions where possible, Seo that ovory bollor bullt
makes u good record and that tho public are wade aware
of it.

L. W. agks: Does & magnot constantly in
wso, rotain (ts powor for any length of tmof Answer:
A magnet, Kept fn uwe, careying o constant load, will
prabably never loso {th power of earrying that load. 1ts
strength msy bo fneronsed to the polnt of maximum
possible strength, or of saturation, s it s termed, by
carefully and vory slowly Increasing the welght carriod.
1t can even be glven greater nmuth.ouupemlmled.
but the sfmple removal of the * Keeper” or armaturo
will destroy all tho surplus strength, Where the uee of
the magnet involyes the frequent 1emoval of the anna-
ture, the magnet will gradually lose its strength, if not
finally become devold of maguetism,

R. H. says: I am buildi a small steam
engine and boller. The slze of cylinder's 1XI1N (oches,
with s common slide valve. Would It be sclentide 10
connect the governor with the valve stem 1o such & wan:
Her as not to allow the valve tomove full stroke (when
tho cogine runs too fast) which would not open the
ports to the full, and would not allow the steam to Al
the eylinder quite as roadily #  Would 1t work well that
way? 1can fix {t In that WAy much more easily thanl
cat shut off the steaw with another valve, mwoved by the
governor, 1 would like 10 ask & greatmany more ' bo
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hquc-."u‘mru-omm be ocenpled -m. oum
thingy, Anxwer: The regulator would probably an-
,' swor yory woll, areanged as proposed, Wo are always

10 have onr younger readers ask intelligont
questions, and shall always bo glad to roply to them
when the suljoct Ix one that will fnterest our readers.

T, A, P, says: On page 74 of your current
volume, I, ros. Jm yOu tho proportions of thetesafoty
VALVO, Whish were as follows: Lover, 224 Inohest from
oentor of valvo stem to fulerum, 2 (nohos; diametor of
walve 35 Tiehos: action of lever 20 1bs., (meaning, 1 pre-
sume, welght on Jever) Ie ssks you to estimate st
what pressure the valve will blow off. Youanswer that
Sihe pressure on atem of safoty valve must be 490}
421 =075 Iba, o= tho welght duo to the lever™  This v wll
correct onough, as far as putting the fgures togethor in
coneorned, But where do you get the factor 42, which
£004 Lo Ak up the resnit?  Of course, you Know that
as tho 1ong Arm of a laver s to theshort, #o 14 the power
1o the wolght ; or you ean roverse the Ianguage, and have
1t the other way. Then the resultof the preceding com.
tination of fgures should be: 200C22)4-2) =180 - weight
due to the Jover; bul you make It 578 by the ase of your
£, and 1 am at & lows to know where It comes from.
BPuat agaln, you contradict yourself on page 106, In an-
swer 1o MeDy, who asks for s rule to Jocate the welght
of safety valve, to keep In a glven pressure. You an-
swer: To fnd the total length of safoty valve lever for

» roguired maximum pressure, multiply the distance
from center Noe of stem to pin on which the lever is
hung, and divide by weight of saspended weight. Of
course, this advice should be: Effective area of valve x
pressure of steam X distance from fulerum to valve dl-
vided by weight on Jever. But you give no rule for estf.
mating the pressure of lover of 2 given welghton valve;

A. " sys, in h'\nl'\' to E. C, M., who pro.
poumln the {olluwlnx problem: * A body welghing 5 1bs
desconds vertieally aud drawa a welght of @ Ibs, up
plane whose netioation Is 8%, How far will the frsl
body descond in 10 seconda? In solving thin problem
we shall And (o the Arst place the veloclty which Is gon.
crated [n each second, that In, the acceloration ; we shall
then And the space passed over In 10 seconds by the well
Known rule that the space passed over In Any time Is
equnl to one half of the product of the nocelaration Into
the aquare of the thme. 1t is now woll understood that
the proper meastre of the woving eftect of a constant
force whioh acta on a body, whether at rest or (n maotion,
I the product of the mas of tho body (nto the acoelera
Hong or in wo may expross 1 fordo s misss X aceelpration,
[ applylog this relation to the problom bhoforo us, wo
must remomber that the pound Is s unit of mass, not of
force, belog the quantity of matter In a certaln platl
num welght kept in Loudon, In this case, then, the
mass moyed Is equal to the sum of the masses of the two
bodios, that fs, to 11168, Wo muat now fAnd an expros.
slon for the foree. For brovity, call the body waolghlng
51bs. P, aud the other body Q. It 1s clear that a certain
part of the weight of Pls nentralized by boldlog Q In
equilibrium on the tuciined plane, snd that the acceler-
sted motton of P (together with Q) is wholly due 10 the
action of gravity on the remainder of P, Ty the law of
equilibrinm on an tnclined plane (power: welght :rhight:
length) the portion of the welght of ' which Is required
to balance Q I equal 1o Sa § =4 M8 My, very Desrly
leaving an unbalanced welght of 0-357 Itw, to produce ac-
celemation. We are here asing the word poand in s
secondary and very common sense of 3 unit of force, or
rather of pressure. In this scose (€ Is often oalled the
statical or gravitation unit of force, Bus the primary
of the term is & certalo unit of mass, and when

and this s what I want to get at. For ple, It & safe-
ty valve lever is 40 Inches In total longth, welght 161bs.,
distance of cetiter of valve stem to conter of fulerum 3y
inches, what will be {ta presstire In Iba, on the valve?
And agaln, If the above mentloned lever Is wred on &
walve S luches In dlsmeter, st what distance from the
falcrnm will I bave to place s weight of 3¢ 1bs. 1o keep
1n & pressure of 55 Ibs._ to the square Inch ? I have a way
of estimating the prossure due to the welght of a lever,
Put s salety valve of the kind and proportions [ men-
tioned blow off, by & now steam gage, at 15 Ibs. less than
1anticipated. And I want also to say that the gage did
not indicate & bit of steam I the boller, when there was
actually enough In 1t to blow the whistle tnalively man-
per; and on ralsing the safety valve there was quite a
rush out of steam. Was the gag> made properly, or was
the result due, In some way, to the alr confined n the
boller? These difficultios may seem very simple to an
cxpert, but they are somawhat perplexing 1o a novice
Ukemyself. Answer: There was an error in priating the
L oat question referred to.  We have not that communi.
catlon at hand, dbut presumoe that & pounds was the
welght suspended from the lover, and % pounda the
pressure due the “sction of the lever,” and that our re.
ply was correct. In the sccond case, an omision oo
carred, as indicsted by T. A. P., the words *into pres
aure of steam™ shoald be supplied. To determine the
additional prossure due the welght of safety valve lever,
palanco the lover noross a sharp odged or rounded sup-
pm.udnumm distance from the polnt at which
1t balanoes—the coutor of gravity—to the pin. Mualtiply
this distance by the weight of the lover and divide by
the product of the eflective area of valve Into the dis-
tance of tho valve atem to the pin.  The quotient s the
presstre por square (nelh due to the welght of lever un-
loaded, In case supposed, If the lever were stralght,
the center of gravity would be at 1ts middle polnt, and
hils prossure woukl be 205 164-3)=01,1),, which quantity,
divided by the effective arva of valve, would give the re.
sulting pressure per square jnch. The difference noted
by our correspondoent may be due to the same cause ax
that referred to ot page 7 of our current volume,
and pot to error in ks estimate. Unless a valve s made
with a Yery narrow seat, It ts often difficult to determine

ocurately Its * effective area.”
B.B; nyn, in re?ly to G. B, L., who asked
if the number nn‘rmbo redoced with good

result; xhnmnn in soft pine, oak, walnut, and
hard or southern pine, and, according tomy experience,

the teeth would bebad business: yet it depends
on what kind of timber you want to saw. The beat ruly
among the mills sawlng hard pine 18 a tooth for avery
inch of dlamoter, but that bocomen Lo many whon the
saw woars smaller. From 40 to 48 teoth for & % lock
saw ls vory good. A flue toothed saw will run longer
without nliug than & coarse one, but It takes longer 1o
fle it » tpe ono will run on a stronger feed also, |
have one saw now that once had only 96 teeth; the saw
wus 80 tnohon, T doubled the testh, and the change s
beaetolal b overy respoct.

J.b. 8.,mln answer to 4. W. 8., who
preparation Is used for the bright yellow
quwollmumunns'nh of suod lne, 6 oxs,, ambor
or copal, ground on porphyry, 2 ozs,, dragon’s blood,
gralny, extract of red sandal wood obtalued by water, %
gralus, uriental safiron, 3 grains, pounded giase, 4 oz, ,
yery pure alcohol, 40 ozs.  To spply this varnish to artl-
clen of hrass, expose them to agentlo heat and dip them

employed, as Is oftens convealent, to denote a unlt of
force, It denotes the pressure produced by the action of
gravity on the unit of mass, or pound of matter. The
unbalanced pressure, therofore, of 0757 1ba. is that pro-
duced by the force of gravity acting on & mass of 0°357
Ibs., and this force is measured (n the usual way by mulk
tiplying the mass moved by the accelemtion dve to the
gravity, or & feet per second, nearly. This gives as the
measure of the force FISTXET= 223 Therefore the value
of the acceleration actually glven to the moving system of
the two bodles s aqual to 2284411 = 2208 feet per second.
The space passed over In 100seconds will be | 2298100

11460 feet.  In geperal, If I* and Q denote the masses of the
two bodies, g the scoeleration of gravity, o the angle of In-
clination of the plane, the space passed over in t seconds will
beoqual to J[(P—Qisina)+(P-+Q)xgt?.  In fact, the conds-

tions of motion are very slmilar to those 1o Atwood's
machine, the only difference being that, in (he present
case, the motion of one of the bodles Is rendered less
stmple by taking place on an [nclined plane. We Rave
supposed the Inclined plane to be perfectly mnooth, In
point of fact such planes do not exist; all are more or
less rough, the degree of roughness being expressed by
» quantity called the coeflictent of frietion. Ifudenotes
the coefficient of friction In any case It may be easlly
easily shown that in t seconds of time: Space pamed
over=[P—Q(sina+u cos a)]+~(P4-Q)xpt®.

G. H. H. re"plies to H M who asked whlt
The

was the cause

G. W, sayn that T, A. B., whao nsked how o

nofton leather pump yalves, a)mulnl use eastor oll hr:-l!;
and maoipilato with the hands U1 soft, Old hoots And
Aloes can Do mAde as soft an now loather In this way.

G. W. sayn that J, 7.7, who asked how to
hang wall |u;u~v on a Imrln.nnl cefling: Cover your
celling with ¢heap cotton eloth or print, atretched tight
and tacked at the edges, Then paper on the cloth In the
ununl way. Any width of paper will do,

J.T. B, 8. sayn: As many of your corres
pondents have mmu[n-:l abont mac hlnery for steam
launchen, I will glve some particulars of Eaglish practloe.
Tho followlng table gives the aizes of stesm launches
bullt by Yarrow and Hodloy, of London, who make them
nspecialty, and Bulld hundreds of boata for use in all
parts of the world,

Length of Beam. Horse power Draft of
launch, (Indicated). water.
23 ft, hfe 3 in a 2 ft.

30 ft, 0 ft, 7 2 ft. 3 in.
47 1t, 1L, 6 in, 12 2 1t. 6 in,
43 ft. 8 11 10 2 ft. 9 in,
50 1t 91t 6in. 30 3 1t

John Penn & Son, of Greemwich, use about the same
sizes. More speed can be had by sacrificlog room, but
the above Is atandard practice. When lght draft Is Im-
perative, twin screws are used, In which case each screw
has [ta own Independent engine ; butin ordinary practice
slagle screws and single eagines are employed. I have
00 data In regand to stzes of screws for the above boats,
and know no better rule in desigulng than those on page
553 of Haswoll's * Engineering.” 1t is better to have the
scrow 100 suall than to have it 5o large as to overload
the engine. The engine Illustrated on page M, current
volume of the ScIEsTIFIO AMERICAN, I¢ well designed,
but there (s too much complication. A single eagine ls
much batter on the score of simplicity, and can be bullt
for about one half the cost of a double engine of the
Mo power.

F. A. K. says that T. K. B., who asked how
to prevent scale from forming on polished steel when
hardened, shoald try the plan saggested to H. B, on
page 3 of our carreat volume.

J. N, 8. gays that A, W. P., who asked how
to soften an offstone, should try boiling it to extract the
oll, If that be the canse of Its hardening. He should try
A soft waler stone, and use ofl on it as on & regulsr oll
stone. “Ihave one of that kind, and it works well. I
use c-rbou ofl onm ft.*

N. L. T. saysthat R. W., who asked for a
rened; for screws workiag out, cam always pre-
vent It by cutting a series of notches across the thread,
around the screw, In such 3 manner that the thread will
be formed Into & serfes of tecth similar to those of &
ratchet wheel., As the screw is Inserted, these teoth
offer no resistance ; but on belng tarned the opposite
way, they eateh agalnst the fibers of the woud and pro.
vent the screw working out.

W.A.B.M{s. in reply to Z. A. S., who
asked how to holes through glass without s dis.
mond: I have drilled through soft glass,at a tolerably
slow speed, with a common drill wet with kerosena or
apirits of turpentineg ; but & better way Is to drill with s

the saw and mandrel is to mevefomm In the dlncuo-
of the cut; and of the opposite end, to retreat. [nother
words, the mandrel would turn horfzontally vpon some
undetormined center were It free from 1ts boarings, 1ke
a gyroscopo. Thave a saw upon shert steel mandrel,
well balanced, aud run by belt at an aogle, down and
back from the.cut: this relleves the Journal next to the
saw, but keepa the opposite journal hot, aud we are un-
able to prevent 1t this journal {s also constructod with
1 more length of bearing surface than the other, TLM.
rune his saw miandrel by friction, The driver, we would
suppose to be elther back of or beneath the mandrel,
which will account for a hot Journal pext to the saw, 1If
he must ruo his saw by friction, Jot him shift bis driver
as close to the free end of mandrel as possible, and add
from % to M more length Lo the box next to the saw, Or
run by & belt, with the pulley as close Lo the saw an the
business to be done will allow,

J. B, J. replies to W, H,, who asked about n
coliperative soclety, that the Fall River Working Men's
Cobporative Assoclation, Mass,, Is In operation.

A H G ra[r.l::tol M. L who asked what
will be the reals of the -unoophon to a flat sur-
face containing one thousand square feet moving at the
veloeity of thirty miles per hour: The resistance in-

e tha wg of the veloclty, A flatsurface of
one square foot, moving In o still atmosplicre ut the
rale of one mile per hour, I8 met with aroslstance of |
X1%0005-000. At thirty miles an hour, we proceed
thus: 80x830x1000> 000=4000 pounds, equal resistance
of 1,000 8 feet. Am I s Memrs Editors? An-
swer: Our correapondont {a right, sccording to Smont,
The maximum pressure of the wind Is se great as 68
pounds on the square foot of fAat snrface, which figure
1y Msed tn ealeulating the required stabllity of tall chim.
neys and Hghth For » cylindrical shaft half the
atter ls taken,

E. A. G, says, in answer o T, M. 8., who
saked about the force required to burst out the head of
& barrels | wonld say that & barrol, as desoribed. would
probably burst with 15 or 30 [be. steam pressure. A well
made barrel, X tnch staves, and 1 1o 1 Inches heads, of
2410 3 gallons capacity, will bear 13 to 13 Ibe,, sod from
45 to @ gallons eapavity, from 10 (o 13 The. Strength Is
giveu matnly by thickness of head, which generally
bulges out. Hoops, If geod, rarely burst, T, M, 8.' bar-
rol, having 13 Inch heads and small diameter, would
stand more (hen the aversge, The above fgures sie ap-
prosimate, though | have buarst many & barrel when
M.‘ propamtory 1o ustug for elther clder or vive

F. V. pays that W. E.G.. who bellevoes that
alrifie ball lnat its Righest veloclty when It leaves the
muzale of the barvel, 1o right, and that (s specd conling-
ally decreasos Ll It comes Lo & slate of reat.

, B, V. says, In reply to C, E, ., who

2 Bﬁ-uu’-’mnm%mnmumnmu .

Bux it with corrostve sublimate ; If It doss ot
work the rst Ume, keep meltiag wat) it does.

P.T. nyl.hnpl ch M., who asked
how o make bright plekles: L hard, green oneum.
bor plokies kre wanted, salt down In dry salt, patting »
tayvr of salt in & Jar, than o layer of plekles, sad w0 on
antl] full. This will produce ploklos as green ss they
can be wade, bat 11 i more costly than making brine
12 you have stock 1o feed the salt Lo, It will be better
than the oM prooess. Souring may be done s the waual
way. Of course Lho above process 1s ot caleulated for
wanufacturers for markot,

C. M. D. llnlo F.8. T, who azked how

1o make & & wall;

Make » glse slse and
-n-,mnn.uuhbllolluunnul lamp

black mixed Lo & thin vonsistence,

lead or copper drill, If the hole is to be mnall, or with &
braas or copper tudbe fed with ofl and emery, If large.
Do not run it too fast, and use gentle pressure. For the
tube, nse a wooden support for the beariogs and 3 pal
ley fitted upon the tube for a driver. Pat oil and emery
inslde, and any arrangement for forclug It down will suf.
fice. "It1s to be understood that the tabe Is placed up.
righty It should haye notohes ctt In the end to cated the
emeory,

(. W, says to J. H, L, who asked foropin-
fons on his mo-le of bullding: If you bulld your house
as proposed, you will have damp walls in wet and frosty
weather, Dutlf you put your brick edgewlise, leaving
an Inch space between brick and weatherboarding, sad
Also un Inch space between the plaster and brick, lath.
fng and plastoring as usual, you will have & warm house
with dry walls,

Ennaroym.—On 282, fourth column,
of our Jast lasue, there ts an obvious misprint {n the an-
awerto ¥, 0. W.'s question. The fractions should be
| B 24 B Bt S 05

[orrléun]
of Inventions

YOR wWiicn

Letters Patent of the United States
WERE OIRANTED VOR TILE WEEK BSDING

April 8, 1873,
AND BACHH BEARING THAT DATE
[Those marked (r) aro rofssued patents, )

Index

Acid phiosphiates, Storek & Lyto, ..ocoirerrinsinnns 157085
Addressing machine, P, A. Darllog.
Alarm, burgiar, J. ¥, Cappock.. .,
Anlwa) matter, troating, W. O, mnlull..
Augor, earth, I M, Woat,,. ..
Dale tie, J. W, Hodenborg.,
Tale tie, cotton, W. C, Ramsay..
Parrel cover, O, Hant
Barrel header, O, B, Pettenglll.,.......
Bath tub plug socket, B. C, kﬂwr
Battery, galvanie, B, M. Lockwood.....
Bed lounge, G, Hartzell ... ...... .
Bedstead, folding, J. L. Kiligors. .
Bedstead, Invalld, Clinton & Morgan
Dedatead, wardrobde, J. Smita. ...
Bee hive, D, MeC, Calvia. .,
Bee hive, I I Woodside, .,
Milard cushlon, G. D. Sha
Blacking case, G. I, Rice. .,
Blower piston, C. W, Labell.
Bobbin heads, turning, C. M, Spescer.
Boller, cullnary, 8. 8. Fiteh,.........
Boller, wash, C. H. Donbrack
Boller, wash, O. F. Glldden........
Doller, wash, I'. Krumacheld,
Bolt machine, J. 0. Joses....
Boot and shoe crimper, C. Glaotz. ...
Brace coupling, adjustable, C, M. Hall.,
DreaXwater, D, Cannlogham. .
Rroom, ¥, Recse. ...
Bruah, horse, B. Dickson...
Backle, barness, J. McLean, .

Dutton bole cutter, ete., A, L, Whitaey,
Can shield, shipping, H, M. Smith. ...
Car coupling, D, C, Morria....... ss
Car coupling, A. Parsell.. ..
Car coupling, J.P. Whipple. ...
Carpet streteher, O, Vanorman...
Carriage step, C. H. Gould. .
Cartridges, capping. J. L. Rau!
Cask, metalife, J. L Bard.
Caaster, farniture, C. B, utldou....
Chalr, child's, Harris & Chllds, ...
Chalr, kxnoek down, C. B bou
Chalr and secretary, C. 8, Trevite.,
Chimuney cowl, W. H. Myers...

Comb, band, C. 1. Noyes, ().,
Composttor’s stand, ¥, Vallec.
Cooler, milk, W. D. MeDonald.

Cot, spring, T. J. Griftu,
Cotton chopper, W. Price.
Cultivator, L, Daldwia.....
Cultivator, J. R. MoDonald..
Currier too), Gardner & Baos.......
Dentist's flask, C. Bafley.......
Dentista’ gold, B. 8. Willlawas. .
Deak, school, Stobblus & Piper
Electroamagnots, clronlt for, J.
Elevated way, I1.'W, Farloy.,
Engine governor, J. M. Bottum. .
Engioe governor, B. B, Smith.. ...
Evaparator, sugar, I C. & T, W.Stevens.
Eye glasses, hook for, W. 8. Tappan, ..

COMMUNICATIONS RECEIVED. 4

The Editor of the SCIENTIFIO AMERICAN
acknowledges, with much plessure, the re-
ceipt of original papers and contributions
upon the following subjects:

On the New Patent Law in England, By
A.V.N.

On the Pulsometer, By J, H, H.

On the Bars at the Mouth of the Mississ-
ippi. By C.G. F.

On the Manufacture of Combs. By G.F.B.

On the Power of the Tides. By A. H, E,

On Creoping Rails. By C. 0,

On a Newly Discovered Novaculite,
JLAL S,

On Distinguishing Fibers. By C. 8.

On Aniline Inks, By G. E. D,

On the Proposed Panama Ship Canal, By
ST K

On Saving Life from Shipwreck. By F. D,
and by A. R,

On the Wreck of the Atlantie. By J. 1. .

On Steam Boiler Explosions. By B. W,

On Water as Fuel, By W_H,

On the Ocean Tides. By W H. P,

On the Dimensions of Ocean Stonmers, By
W.C

On Terrestrial Retardation by the Ocean
Tides. By T. W. B,
Also enquirles from the following :

BACAMB=W. T VuJ. T.-l A. R—~J. ¥, S~
C.R~A B.~0. F.0~A. 8,80 ~W.0.C.—P.QL B
M ~B & C A D, l..—x.l.t.—u.u ~B. W.—-
rs

Correspondents who write Lo ask the sddress of certaln
wanufacturers, or whore spocified articles are to be had,
Aleo those haviag goods for sale, or who want to fad
parthors, Abould sead wilh thelr communications as
amounl sufMicient 1o caver the cost of publication under
the head of ** Dustness and Persoal,” wiich 44 specially
devoted to such enquiries.

By

Fan, tle, I, W.doues, .
Fats, purifylog, A. Paraf., ...,
Fatty watters, recovering, Thow
Felly plate, 1L Sylvester. .. oovieininnn, cessnstinna i

Fenco, mall, J, W, Mathe e |
Fenco, wood, W, Riley. . o
Fortillar, J. W. York......cooueennn 157,
Fertilizor spreader, J. W, Thoraburg.. . e
Fertilisdng distributer, I, M. tl«ny p |t~ 1Y
Flller, Deown & Foskets, ... ...... J5 o4 <59
ﬂnuw.iw«lkmﬂu.c mm ..... - 13700
¥Fire and water proof ronfing, K. R, Perey . i
Floor, basement, E. S, Vaughan....... Seabaas .

Feult drier, J. Stevenson. ..., > -

Frult loosener, dried, O, Nagan -
Yurnace, heating E. W. Crane. « I
Furnace, hot atr, 8. F. Gold, . « 15
Furnace, hot alr, M. D, u'ud ............ « man

Furnace Ualng, metallurgle, 8, Lansdowne. .. .... 19258
Gas llme, elo, sulphar, ete. from, J. Kircher.. ... 17,00
o I
. .
AR L )
v EELIM

Gas, earbonle acld, AL I, nqm..
Gas retort elosing, G. A Melheaney,
Gas works, . T, Burtis,
Governor, J. 0 Dus.
Graln dryer, K. 5 Forgy. ..
Grapple, J. Burkhart.
Hurrow, Wl Plate. ..,
Harvester, )lc(‘ulul A !utny
Marvestor cutior, W, MeKeover,
Hay loader, Davidsan & Parvis.
Minge, A, Markin.
Horee collar, W. Guiltoyle,
Horse power, ILM, Irwin. .. s
Horseahioes, sitachment to, 11, §.
Infector, steatn, 8. & J, ansoa. .. .. ..,
Inkstand, Hawson & Swesney. .

Lron 1ate steel, convenidug, J. Webster, .,
Tron, wanubscturtng sheet, W. D, Wead. .
Jomt, universal, J. Troxel. .. ........
Kuife handie, pocket, J. W, Ayers.
Kaltting machine, Matt & Standery. .
Ladder, extensidle, Hearne & Adams. ..
Ladder, folilng, White & Kee...........
Lawp ehtmney cleaner, R. 0. 'onnlo
Lawp, street, M, B, Dyotd
Lard,

Lateh, reversitile kaob, O, LJW
Lathe chuek, 8. C, Goodesil,

Lathlng, metalito, O, w.u..'
Le g artinetal, 0¥, Palwer, .

e Iﬂ.‘ll
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uqllldlllﬁﬂ" r.A Mnrley.. T "”“_‘.“‘.“;m BT AL FORH WS N. g, ‘ e ————
Loom, pile fahrie, WK avts (r L o b ,ﬁ"‘u —HOTrLE STAND. T, I, 8poncor, Morrisnnta, N, ¥, ::':';:';:‘:""“0:;|"‘|t ;:’rn‘:tl":::‘lz:; .:::::1;::..::“::, ;,',;::,::‘ aan““MM’.
Loom Atile guand, OO Hudeon, ARO[ 6 sk —Parmn From K J, Steole, Xew Haven, Conn, ntivertonot, ACCIARNT, 6F Mltake. WILHOUS K0S TENUAL: | e — e O

RATER OF ADYERTIAING,

Bock Pige = « o « o « « 81,000 lne,
Tosldo PAgo = = « « « « 78 centsn line,
Engravings may heod advertisements ot (he same ratepey

0081, —HaxnLe Bookxr~J, §.0ay, East Haddam, Conn,
B8 Karmere, Hanoie— W, Rogers, Hartforl,Conn.,

TRADE MARKS REGISTERED.
100, <M asts, wro. W, G.Bell & Co,, Doston, Mass.

lont or deceptive Intention,

A patenteo iy, at hin option, have In hin resssus s
soparate patont for each distinet part of the tnvontion
comprohended tn his orlgtunl application by payfog the
requlred fou In each onse, nnd complying with the othar

Loom beam, ete., G L, Garaed.
Mattross, spring, 1. A Gaston,,
Mattromen, o1e, foxible, ¢, Polltoger.
Madioal compound, XL Gabn........
Mudionl compound, W. ¥, Roso......

:“"“"’“' Adjusting, A, W. “lnlll. :::':: 180~ InaND Y. —~Caxado & Crooks, Now York elty. requiremonts of tho lnw, aa fn origlunl applicattoan. | 1% b}' TNRINUTENANE O tha (eltar-preas,
Sy e e : m:w 1,900 —Grass Wann—T, G. Cook & Co, Phlladolphia,Pa. | Adidress Muxy & Co,, 87 Park Row, New York, for full
partioniare,

Musteal Invtrument, J. & 11,
Nall plate forder, 5. K. Paden .
Nut look, 3, MeC. AlMson, ...
Oystor drodges, rising, W. 1. Ilmrnn‘l. "

1A = TAINTH, 1O, ~Tlarrisonn & Co., Phlladolphia, I's.
LR T KING Powosin ] ILLIppineote, PIEaburgh, Py,
1AM~ Brrrens, -1, Cleve, Doston, Mass,

108 TriMxixan, ~Brakine & Co,, Now York olty.

Valuo of Extended Patonts,

DL ptentees realizo tho fagt that thielr Inventions are
1ikely to bo more produetiye of proft during the seven

::::":,:“;::'.“c;\lnl.::“le:af e .(’NI":‘II ; MR L] '-7‘“"‘)'_"“"'*"-"'"- T Hopking, Providenes, 1t 1L yonys of extonslon than the firat full term for which thelr
hnnruo"& washing, O. .l,. Lovolt.. W96 | VA= Wik y <Morohead & Co,, BL Lonls, M'.'~ patenta were graniod, wo think more would avall thom:
TMano key. 1;omcamh||vht Yk WA 128 & I.:.‘}).—llmmnn PALNT, ~Itabber Patot Co, Cleves | golyos of tho extonslon peivilege. Patents grantod prior
Ploture m'ounllu' taohine, R 11, Rt N L Iand, Onlo, p Lo 1851 may bo extendod for soven yoars, for tho benefit
Pipe Joint, Prossor & Margsh.., oo 1w ‘-'"‘ “"““"“' RO, -TO"l'L‘hd & Cou, Now York alty. | of the loyontor, or 6f his holes iy onse of the d60oaKe f
Pipes, connecting ooment, 0 €. NIEhoIn. 18T/ == | fomer, by dueapplieation to the Patont Office, ninety
l'lanl;r AL ALY+ A0 BOHEDULE OF PATENT FEEM; days bafire the terminatlon of the putent. The extonded
numr'em .J Nitkey.. YRTDB | DR OREN COVORL. <oy veiensvsrersnrssssrsbbsnsantosssase 810 timo tnures to the honeft of the nventor, the assignoes
Tlow, “:. m‘;‘, ....... L 181518 | Onwach ‘l'ndr-\lnrk L8935 undoer the frst erm having no rights undor the extenston
Mov:ﬂlt-a wo )lnnm-l. ...... o 3E e | On dling eaoh application rurn l‘ulum (l! y-'urn K15 | oxcept by speclal agreament,  The Government foo for
Tlow, whool, Janes, Tucker, & Torry, . 152,611 | On tsening each ortginnl Patent, .., ... ...820) | o oxtenslon 1n 8100, and 10 18 noceasary that Rood profos-
Prows, WL B Warner oo L 15760 | On appesl to BExaminers-dn. L‘hlnl st10 -qun.I sorvice be obtaines to condugt the business before
Pross for printing fabrics, 11 11, 'rn\\ nomui . 107,088 | Onappeal to Commisslonor of Patonta the Patent Offies, Fnll Inlurllln(l.lm n l‘o uxlnn-lfml
Pross, fan Ay, Po AL Coler oo 105,07 | Onappleation for RO0e. ... 830 |y bo hind by addresslng Moy & Co., 87 Park Row Now
On application for Extension of Patent, York,

Printer's mitor machine, J. A, Stansbury, ... < 18T
a0 Caveats,

Prioting press, Wo & WL Dankoerly, On granting the Extenston..,,

Privies, ete. cloaning, A, M, Mobbs 187,68 | On Alfng & Disclalmer Tarsons desteing to fle o cxvent oan have the papors

Pomp, W. D, Baxter,..... 1A ::: :: ::::::3::3:: ::: ll))::-llf:l ‘(.17“,1:::) ::g prepared In the shortest time, by sending » skotoh and

Rallroad gate, O, 8, Currle, 5 10780 baan nmxllelllun ot l)nlnn LTHATS B'l() desoription of the Inventlon, Tho Government feo for | Theso o pmnmu. the most modorn n}ode

Rallrond ol Jotat, TV, ANA. e b ] Padolaitialiliodad e AR T s LR Ained b AMTANTALLLL noavent (s 810, A prmphiot of advice regarding applics- "lﬂ"lﬂl E"l' bﬂ'ﬂ ‘"0“ M o A "ﬁ:" i el ;?z

Rallrond safoty guard, O, Latimer., 137,004 tonw for patents and caveats In furnishiod gratis, on ap- ."'fcm." 'fal“nonmn c:nnl 'f;'m oomnmm?ull e

:u::mud lr!;:sh..'ll‘.s. llew:yi‘.. - :;:::: plioation by mall, Address Musx & Co,, 87 Park Row, l’ “ h nwra ol"uﬁl‘;«s"{n nis munll..n ﬁm

0 A Aubin,. Vow Y in m ehimney place or

l:trl'::n::. c(vn. :‘. :ll .:lnml::u 187,60 b r to wunnu;m; v‘;-'«lrl mom;; "l:%«lg nl Iulnx lhcvnm:m lo
s L2 oo s done al t, 018

Regulator, foed water, B U, Fernald. 151 Dosign RLSNLE, nynl::.' hot'h ‘l’t‘w and front feoding, viz.: tu

S e i . e e et | et Ao e

Saw grindiog maching, 1M, 3 197,700 i O thin ' i . : A CARROLIL

Baw ::.C. BONSIIN s { oA os e cuter l.’l’:'.m: A'“d ][0“ t’() ()btui" l-‘hem' pattarns, sud thos provent others from fabricating or o a;d DIAMOND,

Saw sharpening dovies, C, Willard. . 157,60 £ S s Aelling the same goods ln this markot, Manufactured and for salo by

Sawlng muehine, C, 0. Smith, .. 137,626 . . A patent for o design may be grantod Lo abny person,

Bawing machine, 8 WHoolor. ......... 157,581 Pl‘actlcal Hlnts IU Inventors whother eltizgen or alien, for any new and original deslen BIBB & CO,,

Sawing machine, band, B. D, Whitney... 187,553 for o manufaeture, bust,statue, alto rellovo, or bax relfof, > ¥i 1 "

Scythe stone holder, Morrison & Flotcher., 187500 X any now and origloal destgn for the printing of woolen, | Taventorsand ll-l 8 A 1 Md 0

Saythes, rolling. K. Waters. ........... 157,741 sl 00tton, or other fabrics, any now and original im- WS AVIARDY St i B

Secding machinoe, 8. B, Miller., . 187,508 ROBABLY no investment of o small sum | proaston, ornament, pattern, print, or pleture, to be | §# Sold everywhere, from Maloe to Georgla. Send

Sewing machine, 3. O'Nell...... 187,618 of money briugs & groator return than the | printed, painted, oast, or otherwise placed on or worked “’;:“"’c‘“l‘"k ‘Agency, ELY & RAMWAY, 207 Wator Btreot.

Sewing machine, G. C. Walters. . 187,640 expense incurred (n obtatning s patont even | Into any artiole of manufacture. - —

Sewing machine, button hole.G Klllme\-cr s 157,68 whet the inyention (s butasmallone. Largo | Deslgn patents arg equally as fmportant to citizens as ARTNER WA NTED, active or silent,

Sewlng mnchine raffor, A. Johneton. ....... 137,6% fuyentions are found to pay correspondingly | L0 foreligners. For fall particulars send for pamphlet to | A ctu;lgl( l.'“w"“ m g‘};’f”b:,u%:.l&g: :’!'I'a"""'l":;

Sewing machlne shuttle, C. W Els.. o 1. 187,065 b woll. Tho namen of Danchard, Morse, Bigo. | MUXN & Co,, 87 Park Row, New York. power.  Addresy FACTUBER OF SAFETY

Sewing machine, wax thread, E. E.and F. Bean., 197,628 low, Colt, Erfcaon, Howe, MeCormick, Hoe Trademarks, USE, A\'OD Loun.

Shafting, hanger for, W. W, Carey S A | and othors, who have amassed immense for. A OR hA] B—A new first class horizontal

y person or firm domfcilod (n the United States, or 4 n

Sheet metal elbow, L. Bancroft.. + 187,508 tunes from thole inyentions, aro weoll known, 20 hom- ower. SOUTH BROOK-

Shutter, rolling, A. Ciark......... “ xr'um And there are thousands of 'nu-on who have :,';i,?: :;::l:: ;?1‘::;:‘;: ::ld::&;zc:u{::;:::“m:ﬁu:z e S‘S';I'&Asmom;g;g&l;i;‘o §, Van Brunt, near Sum-

i::ue;mr;:e&lng, S D. Anderson,. cens T4 roallzed largo sums from thelr patonta, United States, mny register thelr designs and obtain pro- ~ -

Skate, B rney... O «« 187530 [ More than Frery Trouvsaxo inventors have avallod | jeation. This {8 very fmportant to manufacturers {n this 3 WOODWARD S

Skate hoel plate, G. Havell...... < 107,078 | thempelves of the sorvices of Muxy & Co, durlng the country, and equally so to forcigners. For full partiou- - NATIONAL

SBods waterapparatas, J, Matthews, - B0 [ TWENTY-SIX yoars they havoe aoted an solleitors and | apy uddr;m Muxx & Co,, 87 Park Row, New York. 3 3 ]

Sods water faucet, J. Pattorson, o 197,80 | Publistiors of the SCIEXTIFIC AMERIOAN. They stand at 2 ARCHITE(}T

£pike mactine, T, 0'Connor, «» 187,306 | thohead In thin class of businoss ; and thelr Inrge corps Canndian Patents, 1000 WORKIXG DItAWIXOS.

Spike, moldor's draw, . A, Thompson, 187,657 | of amsistants, mostly weleoted from tho ranks of the |  ON tho first of September, 1532, the now patent law of A Plans, Details,

Spool head machine, L. H, Dwellay, . 153,001 | Patent Offico: men capable of rendoring tho best seryice | CANAI wentinto forcs, and patents urs now granted to Specifeations & Estimates,

gpring door, C, N, Owen,........ - 157,619 | to the Inyentor, from the experience practically obtafned cltizens of the Unitod S8tates on the samo favorablo terma Qrwm.n'. DOLLARS, post-

Spring, furalture, W. T. Dorcmus. + 17,00 | 'while axaminers in tho Patent Offico : enablo Muxyx & | “* 19 cltizens of the Dominlon. B

Stage machinery, J, Schonborg. . 15,7 | Co. to do eversthing appertalning to patents nrren | M rder (0.apply for a patent In Canada, the applteant ) 1000 Dingrams, illustrat-

Stalk cutter, 8. B, Miller, . 155,907 | und onraren gm n:y o':{:cr relllb‘ln lm:ncy. :""“' l’u;n 4 .l t;mlodel. upocmen’tlon nln (ll du‘gllcn!oAdrn:- MONGKTON s ing all branches of Cone

Bteam crane, D. Tillson., 197,787 nigs, subatantially the same as in applying for an Amert- NATIONAL structive Carpentry, Roof-

’, This Is the | can patent,
= oloslog In. | The patent mny Lo taken out elther for ive years (gov-
quiry in
nearly ove-

ornmont feo $£20), or for ten years (government fee $30)

ing, Framing, Stairbuild-

Steering apparatus, 1. J, Sml ’
ing, and Haodrailing.

Stirrap, J. 8. Fee..

b BUILDER.

Stove, portable. N.E. Chase
Stow'gn(e. W. B.Sutor....... OBTAIN or for fiftoen years (government fee $80). The five and TwxLvz DoLrazs, post-pald.
Stove draft regulator, Sprague & Osgood...... ry letter, describing some nvention which comes to this | {¢0 YCAT patents may be extended to the term of fifteen ORANGEJUDD & €0.,245 Brondway,N. Y.,
Sugar cane, extracting julce of Wilkinson, e af.. 187,346 | ofice. A positive answer can only be had by presenting years. The formalities for extension are simple and not h ° l t
Table, folding, 8. V. Cornell........, «. 137,658 | a completeapplication for a patent to the Commissioner SXpSENye. " edin this Mac lnel'y, 00 S, e c.,
Table, folding Ironlng, W. Edwards. . 137,602 | of Patents. An application consists of & Model, Draw- | _--merican inventions, even If already patent s
IR S | nge. Petion, Oath, and 0l Spectcation. ~Variow | ovloz,con b PEnied In Comms proptcathe Aot | pyp AT R Am ATCTION,
rashing machine, & Dl .. 137 X
. gid )’mcr 197,0% | official rules and formalities must aleo be observed. The | — yy) persons who desire to take out patents in Canada

Tin scraps, tn from, H. Panton. ...,
Toy perambuiator, J. 5. Krinks
Trap, lnscet, J. W, Anderson...
Uterine supporter, H. N, Caner......

efforts of the inventor to do all this bus! h 1fare | grareq dto Icate with Muxy & Co., 37 Park
- 157,08 | generally without success. After great perplexity and Row, New York, who will give prompt attentlon to the
delay, he Is nsually glad to seek the ald of persons £xpe- | business and furnish fall instruction.
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HAMPION SPRING MATTRESS—The
J Iatest and bogt improvement, Do you want &
hullhy nml comioable bed? Hero It s, The softest,
a1, oat popualar, and durable *‘ rug Ded
aid by all leading dealers. No stock com-
plete without 1t \nunr composed ¢f tenacious temn
pered steel sprin fed tuat Ihr}lt"ull‘ 1s equally
distributed.  Easily moved or carrfed about the house,
Can bo lfted, turned, or rolled op ke & Blanket. Bath
sldes alike. No frame,no wooden ssta, 6o sraps, )hy
be used on Boor without bedstead. No undec bed
quired. Necds oply half thickuess of halr matiross. Th-,-
rogular slze double bed, 4 Y. 6in, by & [T, conlalns 19
tempered steel upholurty spriugs and -v\rha only 25
1bs. " More springs ku?unr munr) in tiis bed thao In‘any
other. Warranted nolseless, ANy slzes uade to order
Send for plctunnl Cireular. Betall price of doable be
11, Shipped, b mu bed or quantity, to sl parts o
the werld. hr-ml scount 10 the trade. Agenis want-
od. F.‘g m ACH & CO, Makers, 13l s0d 18 Dusne Street,
New York

In nulr(

3 N TV um Neo sk hase
|'.‘|’|,..=¢ll‘u‘-‘t free. % "lul.:.! ihl.nll‘-’\u';i‘:: \'

T WOODBURY'S PATENT

Planin fa nd Matchin 7]

and Moldlng u.o h nu.hny & Wool's Planors, Self-olling

Baw Mbm-. no u“ or wood vrmklu: maohiner ry.
N { Liberty stroot, N, Y.;
ml lur (‘Iu'uhn. o ﬁudl-my streel, lkulon

TIS’ SAP‘I-.T\' HOISTING
0 Machinery.

_ NO.mu8 oALWRY, WA %o . €0
ROPER HOT AIR

ENGINE COMPANY, 13 Chambers 8., New York,
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E. P. BAUGHS
PATENT SECTI[]NAL MILLS,

Yor Grinding Raw Ores, n.y. Feed, nu—

phate Rock, Geany, -ud ul un.c“
‘u{l’:&m Pa.
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D AXDHEWS & BRO
e Wucr Street.
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SEXND TO

THE AMERICAN SPORTSMAN,

WEST MERIDEN, CONN.,
§¥~ For s Sample Copy of sald Paper. 43

TEW & IMPROVED PATTERNS. —MA-
S 1
% ‘".'C,"If,l’{‘;."rm\"‘.":z‘i‘.‘\.",' . .

1-9 &-.-n ma 8t., Hﬂ-bunh Pa

Guns,
In- 03 to mn‘lo Gunu. .1 w Qg.imﬂn.
.‘vm, #1 o 88 Uann fi‘-uﬂ
)'hhln w- n”»'mnll to desisrs ov eluwbe,
mu. Revnlvm ete., bought or teadea for.
um by oxpress C.0.D. to b examined befors paid for.

ORTABLE S'I‘E.\M ENGINES, COMBIN

Ing the maximam of efficlency, durability snd econ
amy, with the mintmum of welgh ‘and price. They -n-
widely and favorably Xnown,more than 1,000 delng in
use, All warmaated u(hﬂc(or’ or nn ulr Jescriptive
circulars sent on s;}pllmnon Addre

HOADLEY (.O hvnnte. Mass,
Liberty st., New York.

WORKING CLASS JAuson PEMALE,

$00a week n:nnlted
Respectable em: loyml At hame, day or evenln,
c?p tal required; foll Instructions and va'uable pac nn

4(0

by mafl. Address with § cont relurn
stamp, M. YOUNG & CO,, 18 Cortlandt 8¢ .\r' \‘ort

THE BOS

is Detiagr, I eve than any
other Dyl Couck. Wil hotd to %,
List price,

One -Ampu: will be sant by
prepald, on receipt of .un and 1f
you don't like it, the money will be
refunded, .\-mrm the maker,

. F. CUSHMAN,
artford, Conn.
7" Orders from the trade solicited.

T MPROVED FdéT LATHES. SELLING

F‘vrryvnrr\- N.H, BALDW l.\. Laconla, N.H.
12 lum les sent by mall for % cta., that retall qmcl tek for
", R wm.('( < 11 Chatham Square, * Now \wk

OF THE

" - -
SCIENTIFIC AMERICAN.
2he Best Mechanical Paper in the World!

A yoar's numbery contatn over S0 pages and several
hundred engravings of new machines, useful and novel
Inventions, manufacturing establishments, tools, and
procestes

Tho SCIENTIFIC AMERICAN 1s dovoted to the Inter.
eata of Popular Bolence, the Mechanlo Arts, Manufac-
tures, Inventions, Agriculture, Commerce, and the in-
dustria) pursults generally, and is valnable and fostrue.
tivo not only In the Workshop and Manafactory, but also
i the Household, the Library, and the Reading Hoom
Chemists, Architects, Millwrights and Farmers

The SULENTIFIC AMERICAN will bo found a moat
useful Journal to them. All the new discoveries tu the
selence of chemistry are given (n (ts columns; and the
fntereats of the architect and carpenter are not over-
lookod, all the new tuventions and discoveries apper-
talaning to these purralts belng published from week to
week. Useful and practical information pertaluning (o
the Interesis of miliwrights and millowpers will be found
published In the SCIENSTIFIC ANERICAN, Which taforms -
Uon they cannot possihly obtala from any ethes soarce .
Subjects o which planters and farmers are lnterested
will be found discussed In the SCIENTIFIO AMERIOAX,
mwany fmprovements in agrioultursl tmplements belug
tiluatrated tn (e columuns,

We are also recoiving, every week, the best sclentife
Journals of Great Dritatn, France, ond Germany ; thus
placing in our posscssion ail Ihat s tranapliring in me
chanical sclence and a1t In those old countries, We
shall continue te transfer 1o var colamss coploms ex.
tracts, from these Journals, of whatever we may Joom of
interest Lo our readors,

TERMS,

Que cupy, one yoar

One popy, six months

Oue copy, four months . .

Oue copy of Soleatito American for one year, and
ono copy of cngraving, * Men of Progros ™

Ono copy of Scientifico American for one year, and
one copy of “Seleace Becord,™ for 150

Temit by postal onder, drft or express,

Tho postage on the Sclentifie American Is fye conts por
quarter, payable at the oflee whore regelved, Canada
subworibors must romit, with subsoription, 8 conts vxfra
10 pay postage,

Address al) lotters and make all Fost Ofoe ordors or
drafts payablo to

FENT
180
1L

1000

B

MUNN & CO.,

37/PARK ROW, NEW YORK,
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Aitvertinemsenba will be admitied on this page at the rate or
$1.00 por ine for each (npertion. Engroviags may
ead odvertisements at (e same rale per ine by maar
wrement, as the ietter-preee.

ASPHALTE uodiv'ffn nl.-r.

And doradlitty, sultable

£ ety o 08
o v olreular &

)ll’dcnouue snd ? Ulﬂ“’

~ SCROLL S \WS

THE CHEAPEST AND REST IN USE,
B(CD\FOFOS PATENT

ANTI FRICTION
SCROLL SAW.

LEWIS FAGIN,AGENT, CINTI,O.
mnxorclnmm

MERICAN OIL FEEDERS axn GLASS

OIL CUPS. J. B. WICKERSHAM & SONS, #8
{ n St., Phlladelphia. N.B.—Tbe best system In use
for omn: Send for circulars.

LEFFEL'S INPROVED DOUBLE TURBINE

WATER WHEEL

New BooxJustOut-180 PAGES

SENT FREE

10 any pann.:‘ mterestol In Water power, sgdicss
J LEFFEL & CO,,
~rn\anux‘, Omo,ouw Lisenty ST, N. \ Gy,

"PORTABLE BATHS.

Address PORTABLE BATH CO., 156 South 8t,, N, T».

P. BLAISDELL & (0,

MANUFACTUREERS OF TIE NEST

atent, Drill Presser, with Quick
: Return Motion,

In the Market.also other !lnchhht Tools.

Sexp Crrs.
N WORCESTER, MASS.

MAROY’S SCIOPTICON

Witk Improved and Chespened
‘~ MAGIC LANTERN SLIDESN.
R For Homes, Sunday-Schools and Lecture-
i) rooma, R is u;nnl{cl Brilliant and n-,
9 3bew. Circulars Free W

> EoIOSTIONT MANUAL (Bavised BLY B0 n
L.J. Mazor, 1310 Chestnat St., Phlladelphia, Pa.

MAGIC L

ing View Apparatus, Views for Paublic Exhlbl
&ﬁl:t:g A ronl:'{;)c Busluess for s Zag with small
mplm ulnunu.d Priced Catalogue seat

A WELL tosted article of good thicknoss
ot

free.
McALLISTER, Optician, 49 Nassau St., New York.

A. 8. CAMERON & CO.,
ENGINEERS,

Warks, foot of Past B4
street, Wew York iy,

Steam Pumps,

Adapted to every possible
dury,
Send for a Price Lin,

A\HOM SBYPHON ( U\l)l-,.\th perfocts

s A0 malntalns yacuum an Steam Bogines at cost of
one por ceal (s value, and by 1ta use Vacuum Pans are
mn with tuu veennm without AlrPamp. Send to WM.
ALLEN, 51 Chardon St Hoston, for & personial call, or
he Company, at BuMalo, N. Y., for s elroalar,

J‘I(crloi)oo;xf'x ’ln'zmls,
Luotd W BN, M EAS b en

Ibert Nr t, New York,
Warerooms, ™ Liber v ' -'";‘h lllll\‘~ Agent.

“The Harrison Boiler.”*

Soven years® serviee In somo of the largest establish.
mentn fn New England and clsawhore, with bollers
varylug from Fifiy 1o Pifteen Hondrod Tlorse Power,
-I(fn repoated onders from the same partics, shows thal
L Stoproyed geliorstor has taket a p«muntn\ piace In
the use of stosm,

Yirty Thowsand orse Power have been made and put
to aperation with a present steady demsnd

ANl the surfaco of the Marrison Hofler 8 oithor steam
generatiog or superbeating surface, and when this needs
entire renowal ifedn be riade 04 good ax new ol an ovtiay
of ondy one ALl A% cost 0F a newe botler, 1t can be taken
out and replaced h{ slmply reioving the Joose bricks on
the top, without disturbing the fire front or britk work
of the uriginal setting. 1t is most difenlt and expensive
to take ont and replace the ontinary wrought fron botler,
N, wAes Worn out, i comparitively worthiess, and
oo w:lrrd covrand @ purcAaser ot any prioe.

Narrfoon Hulur- of any slge cxn be mede ready for
daln ery, after onder 1a given, as fast as they can be pot

Viace, the setting munn. 1o more than that of the
nnl nary wronght tron boller,

For all lhlurlntll«m cireulars, oto., application must
be mml» dlml 1o

HARR IHUV Bl I.BR “ (zRKH.
erry Hoad,
l'hll-drlnhl- Pa.

DounLE Bxria Plaster 1 wnanrpasead,
Inr Quurﬁn am in Novs Nolll

Union tone Co.,

I*nn'm\v;- -n-l N‘-ri:'f:rlm;.n -{
. ory Hlocks
"l'.'. -rs’; ...'\"rfm. 1o Salt yartous
Mechantoal Hlu
GRINDERS, SAWGUM nu\
{OND TOOLS, and
ENT ENIFE GRINDER,
For Planing, l‘nvrr Cutting, Leathor Splitting, and all
other bor? Kolves
orrice, | Ex- maxan Sraxer, Noston, M
1 W, 8, Jarboe, W Uhcr tm
Braxon OFFICES { oy Gommeroe Street, f udelpiul- l‘n

tr&nd for cln'nl-r 2

BUILDE RS [t e
R. A Vervalen's Brick Machmes

gs at Haverstraw, Rockland Co, N, Y, !lk!n:nlne
toat -.olnlln-fbrlck nmllnmr-uu-. ndlurdn-nur

p\ot M

o Qf G
Q)\% 3

New York PLASTER WORKS

ANUFACTURERS of Caleined and Land Plaster, Mnrbln Dust, Terra Alba, &e. &e.
Hyery ‘lll’f;'l"‘"ll'l'ln

AMERICAN
SAW CO.

“  No.1 Ferry St.
NEW YORK,

8, 409, 471 & "'.1 Cl"’llli\’ STREET, NEW \'ORK

EACH'S Scroll Sawing \lnrhim-u—(‘hmp
st and bost In use. For Hlostrated Catalogng and
rice List, amd to i, l. HEAC ll %0 Fulton St N. ¥,

Have fuel, and supply DRY steam, hdly attached to
any botler. Rty W BULKLEY Engineer.
ew Yor

— I’orlullnxlnem Boller
PEometou. fucs, Blast furnaces, So.
ted Steam, O Stills, ﬁ’kﬂ A BULK

LEY,
- ubcny St., Xew York.

'ﬁ and Chareoal Tron of superior qn-llly, mluhle for
mfi ”lna Bolsting xu pores, inclined planes, transmis-
wer, Mc. l«' Ollunlnd Chln:oal & B B for
ni pr n Bridges, Derrick Guys, Ferr{
ATt aloth: Gonatantyy o AAnd from whi
nnrduln-d |tl|’lhl nn- cnl JOIUN W . MASON & CO..
ron.'u. ow ¥

‘%
2
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Utica Steam Engine Go.

STEAM EN GINES,

PORTABLE & STATIONARY.

“Tae Best, CoEAPEST, M0ost DURABLE.
Improved Circular Saw Mills, Screw and
Lever Sel. Send for Cirenlsr
UTICA STEAYI l’\hl\lﬂ,o Utica, N, XY,
YOUNG, GENERAL AGENT,
2 Cortlandt St., New York.

~ SCHLENKER’S "PATENT

1BOLT CUTTER

New INVENTION. ADDRESS,
{oOWARD IRON WORKS. BUFFALO.N Y.}

£S 'I'ﬂ[lL WORKS,

HAMILTON, OHIO.

BORING AND T NG
%D\L DRILLING MACHINES,

PORTLAN“D CEMENT,

From the best London Manufacturers. Fornleb
i % S BRAND, 55 Cliff St N.
A Practical Treatise on Cement furnished for 35 cents

O0GARDUS’ PATENT UNIVERSAL

Eccentric Mills for grinding RBaw Bones, Burnt

nes, Pot Shells, Ores, Chg, Guanos, Feed, Corn, Corn

T ngar, Salta, Boots, Spices,

¢, Flax-seed, Tomatoes,

2 u.-nr cannot be ground by

other milis. Alw for P;lnls Printers’ Inks, Paste Black-

iog, &c. JAMES BOGARDUS, corner White and Eim
Streets, New York. :
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SIXTH CDIT!ON F H’YltTH THOUSAND

IDDER'S PASTILES—A Sure Relief for

HOUGHTON'S

“AUTOMATIC HOUSE PUMP

OR WATER ELEVATOR—Is ally adapted for rals-
ing water in dwelling houses and othcr places where it
been pum by hand. It may be operatad by the
surplus heat of the cooking stove or range, or by a small
stove adapted for{t. It will draw water from a well or
cistern,and force it up toa tank at the to? of the house :
cnonfh to supply the ordinary ule olbqlh ng tubs, water
osets, and calinary ;inrgou has been thoroughly
tested In actual uee welllug homu for more than
two years and found entirely satisfactory and relfable,
For description, with cuts, testimonials, &ec.. address
CHARLES HOUG !TO\

lgi‘

Erapha
Our

ar r, Advertistog ‘”l. Address

AME
%‘_nrhine e

Hianey %{. ulta than n.n".'#
"";g Wi known, A J&.ﬂ‘

s i Dayton,
THB T co.,

INVENTORS & BUILDERR OF
MACHINERY CONNECTED %P;;{;IAL
EMERY GRINDING,
SOLID EMERY WHE from 1 in, to 3 feet in diam,
(:(T:'heﬁ::;d 'l;‘::'!rv‘sr‘::} LU i-gmh taking the plece

'l'

C
m. \ Yo

rm\'«muu in yoar Fact onn MIIL or #n
't:':rg&(;c‘onr m:rl‘(h :Zn ‘?‘ .udl

of Taulte Eme \"hulo lnd Orlld Nisery
more than mp.;y“m cost In this yur‘c work ! !o!h"':"
Will shape, restuce or remore allln cheaply and quic!

A% & Tanite Emery Wheal, netin A o x

Are steel and mh mlnnle o Her Iu umfuulunr .,

A ’l‘unll

5 m%tuncmm"';l::n' :!Vll .

{9 roduced half & doxen uw Jann
uz. ani §175. bend Ror & nd’gmo-

.ner{ Grinding. PFrices:
The 'I’anlto Co.,

Stroudsburg, Monroe Co.. Pa,

Bradleys Cushloned Hammer

is a great lmprovement over all other Helve Hammers
1t has 0 many valuable and useful devices for rommo-
and swedge work, besldes convenlences that were be.
fore unknown to this class of tools, that no adequsts
idea can be given of {ts upmcuy and general usefaluess
in a brief notice like th For particulars, wrile
BRADLEY MANE'D CO. Syracuse, ¥. Y.

NEW YORK SAFETY STEAM POWER CO,
30 CORTLANDT-ST., NEW YORK.
’ SUPERIOR
STEAM ENGINES |
AND BOILERS,

ad-
mﬂ{. all
PUTDOSCS re-
quiring small

power. More
than 400 ene
gines, from 210
# 100 horse-

er, in use, Send

for llastrated
clreular.

WIRE ROPE.

JOHN A_ROEBLI\G SSO Se

OR In l cd Pl S d Rigg
clin anes Standin, lp
Fnﬂ dges, Ferﬂel <uyi nr anonﬁ)errl %ru:
Tiller Ropes, Sash {\ and Iron, Lightn!

Conduacters of Cop, J»c attention given to holsi-
ing mpc o{ all kin for lnﬂand Elevators. Apply for
cireunla Qﬁ‘prlcc and other Information. Send for
pumphlcl. on nemission of Power by Wire Ropes. A
arge stock constantly on hand ll \ur York Warchouse,

No. 117 Liberty street.

41 State St B « Mass,

The Huntoon Governor

Write us for {llustrations and certificates. In consfrue-
tion, principic, and operation, It 18 unlike nn) other, ¥¥0

Asthma. STOWELL & CO. Charlestown, Mass

uuw- in c\- branch of manufacturing. J.AUGUSTUS
6’ Prop'rs and Sole }unnfuclumn Bost

THIS

DrillingMachine
welghs 52 1bs., will driil1
in. hole,and sells for §33.
It will drill at any angle,
and Is needed Inall mills
and shops. 400 machines
arenow in use, and 4,000
more will beasscon as we
can dring them 1ato gen-
era! notice. -Write to us
for further information,

MILLERS FALLS CO,,
.s Bc:km:n Street, Now

With “ ASBESTOS FELTING ;"

BOILERS AND PIPES

saves twenty-five per cent. In fuel.

ASBESTOS FELTING COMPANY,

Xos. 316, 518, 820, and 222 Front Street, New York. 7‘ Asbestos ln lll qunnll(lcs and qualities Iur sale.

COVERED

Send forcirculars.

IRON STEAMSHIP B(,'ILDBRS.

NEAFIE & LEVY,
PENN WORKS,

MARI\EE\(’I\‘I;J?'!% MLERS AN\I)K!‘I!UH‘D-
PHILADE H’m.« "

Working 11[0(1613

And Fxmnmtnul Muhlnr Meta) made to
order b F. WERNER, é(cmeu N. Y.

\IORRIS TASKER & CO.,
MA\LFALTLI(ERS oF

AMERICAN CHARCOAL IRON

Boiler Tubes.

ROUGHT-IRON TUBES
TTINGS, FOR GAS, STEAM
WATER, AND OIL.

§#-Steam sud Gas Filters' 8
osl Gas Works, &c. &c. pPIes;:Muchinery. Sor

NO. 15 GOLD 87T, \!W YORK.

AND

IROX PLANERS,
ENGI
CAR WHEEL & AXLE MACHINERY, (zcliz‘g,l\&'l;n&

Steam & Water Gm((/(’s;

Bteam Gauge, 410, .............
Water Gauge No. 1, Complete
Three Improved (.:upe Cocks
§¥™ Warranted for two years,
Also Mapufacturers of $L §11.00

Patent Glass ()llers.

For Shafting, E m‘lnv s, andall kinds of Machinery. Guar-

anteed to save 35 per cent of Ofl. Endorsed by the lead-

ing Mandifscturers throughout the country,
HOLLAND & CODY, 8 Gold 8t

'~( nd fnr(ouh.gur

RON l’L'\\LRN P,\(rl\h LA 'NU‘
Drills, and other Machinists' Tools, of superior qual
{ty, on hand, and finishin For sale low, For Descrl
tion and Priec address NEW HAVEN MANUFACTUR
ING CO. New Haven, Conn,

New York.

JOYE'S \lll L FURNISHING WORKS
ll arc the largest in the U nm-.l States. Thr‘y‘ make
jurr Milistones, Portable Mills, Smut Machines, Fackers,
M1l Plcks, Water Wheols, Pulloys and (.nrtn...vpcclllly
adapted to four mlll- Se ml for catalogu
A R OYE & SON, Bumﬂo N.Y.

1 MERY WHEEL MACHINERY
for grinding Tools and Metals, gum-
ming Sawecleaning Castings.grind.
ing Planer Knives perfoctly straight
—unequaled forthesterling quality
of fta material and Iorkmlmhlp
the durabllity of eve

MAHOGANY

SATIN WO0OD, HUNGARIA ﬁﬂl IN LOGS,
ARDS AND V SPAN-
Hf?ﬁ“cx?x? FDBOSBWO D WALNUT,

H.: \RD- b\ OOD LU\IBER

In PLANK, DS, AMD VENEER
G FO \\ Rh AD & CO, =
M d Yard, 156 to 20 Lewis St., cor, NBSI RB.
onc (}mclz: by I.nnl\ promptly and hl(hlu!l) executed.
ur Enclose Sc. stamip for (,‘llnlo.m: and Price List.

REYFUS' rvlobmlcd Q(lf-m:l-

ing Ollers, for all sorts of Machlaery
and Shafting, are reliable in all nuou.
saving 75— per cent. The Self-actin
bricator for Cylinders is now ldos
over 150 R.R. 1o the U. 8,,and by hun r\-a-of
stationary englnes, Send for a circular to
NATHAN & DREYFUS, 08 Libertyat, N.T:

HE “Sciontific American” is printed with

ASBESTOS aries o s

HUSTER, Chatham Mlls, Phlladelphia, Ps.

dress AMERICAN TW l:‘} l»mLL
8 ch.l\ St New York.

COMPANY

EXEU JOHNSON & CO.’S INK. Tenthand
Lombud llsl Thiladolphis aud 89 Gold at. New York.
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IMPROVED BOLT HEADING MACHINE,
We present horowlith an engraving of the Lowis bolt
heading muchine, an apparatus which ls elalmed to bo capa

ble of making square, he xagon, T, button,
conntersunk, and, In fact, any varloty of
bolt head; also boller rivets, splice bar
bolts, earringe bolts and kpikes, ote,, of any
dimensions, from linlf Inoh to 20 feet long,
or from three sixteonths to one snd o
quarter inches In dinmetor. Furthor, it Is
stated that the invention, for any longth
of bolts of tho same dinmetor, accom.
plinhies its work without change of tools;
that it can produce a hexagooal or square
headed bolt with the same tools, or every
alternate bolt may be square or hexagonal
a8 dosired, without regard to length, or
headed in assorted longths without the
slightest alteration of iplements,

In our illustration, A is the driving
ahaft, running upon bell metal bearings
and supporting the two heavy fly wheels,
as shown. B is a cmn upon said shaft,
which takes against the block, C, which
notuntes tho hoading ram, D, containing
the heading punch or tool, B,  Another
enm on tho shaft, A, which is not repre-
sentod, Jifts tho side lever, F, by which
the grip lever, G, is moved through the
medium of the toggle pin, H. The grip
lever or movable die bed, G, vibrates on
two steol conter pins, one of which is
phown at I. J and K are tho dies for
gripping the blank, and in which the bolts
are formed or squared. L L L are clamps
which hold said dies and the heading tool.
M isan inclined plane or wedge-shapod
rubbing block, by which the strain or
shock of the heading is thrown on the
bed of the machine, N isasteel band for
taking up any wear or slack of the last
mentioned portions. At O is the shear
Jever operated by the eccentric, P, and
provided with a gage at Q. R isa clamp
for taking up the wear of centers, and the
hook, 8, serves to connect the grip and

#ide levers, and thus insures the opening of tha gies,
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Poeumatle Foundations,

Genoral W, 8, Smith, of Maywood, 111, recently r¢ nd be-
foro the American SBoeloty of Civil Enginoers, in this eity,
n paper on the subject of * Pooumetic
Foundations,” In whick the following con-
cluslons are deduced : In sinking the foun-
dations, the greatest difficulties to be over-

one half inch 'n diameter, with other sizes in proportion.
Experiments at the Cinclnnatl Exposition proved that one
Inch bolta, ton Inchos In longth, could be turned out at the

como are, first, in kee) ing the plle verti.
eal; for this it should be made to follow
the exeavation, without s reduction of air
pressurn; and, secondly, In righting the
pile when inclined ; for this, wedging un.
der the bottom, or propping the top on the
lowermost side, and drilling through the
uppermost side, are the best means yot
tried. The “airlift " is the cheapest and
most effielent method of removing sand or
mud from within a pneumatie pile or cals-
son,

A strong and reliablo pier can always be
built of pneumatic piles; their number,
diameter, and the thickness of metal, be.
ing determined by the conditions of the
cnse. In cold climates, these piles may
be fractured by frost, to prevent which a
filling below the frost line, from two to
five feot deep, of ssphaltic concrete is re-
commended, Where suitable timber and
stone are to be obtained st reasonable
prices,a single pneumatic calsson can be
sunk with greater certainty and at Jess
cost than a pier of three or more pnea-
matic piles, where it bas to bo sunk fora
considerable depth through a soft material
to & hard one. A pier of masonry on such
a wooden calsson, cellular, with its walls
well drift bolted and its interior careful.
Jy filled with concrete or rubble, is the
cheapest and best bridge foundation yet
devised.

Concrete does not ““set” well under
air pressure; the water should be let in
through a pipe inserted therefor in the
cement, to cover the successive layers as
putdown ; usually, cement five feetin depth

HE A
THE LEWIS PATENT BOLT HEADING' MACHINE. § et tiar s raattee Falng Ga
rate of eight per minute, or about as fast as they could be | added in the open sir.

The machine is driven by a six inch belt and a¢ gbout 100 | heated. For further particulars address the manufacturers, .

revolutions por minute. The heated blank, on being drawn | Messrs. Lewis, Oliver & Phillips, Nos. 91 and 92 W
from the furnace, is placed between the dies. The mofnble die, | Pittsburgh, Pa. AR G A

J, nctuated bythe lever, G, then closes and firmly
holds the blank until the head is formed by
the heading ram, which is immediately sot in
motion. This operation completed, the samo
cam that brought the heading block forward
strikes o tappoet and carries it back. The dies
open, the bolt is released and falls into a recep-
tacle placed below ; for countersunk, round but-
ton heads or rivets, the work is now done, For
square or hexagonal heads, the blank is turned,
ons fourth for the former and one sixth for the
latter, for a few turns, when a perfect head is
forged, no flash or burr remaining to be dressed
off. Very short bolts are headed on the rod and
cut off to length by the shears,

Among the adyvantages claimed for this ma-
chine are the length of time which it can be run
without repairs, nnd the provisions made in its
construction to prevent Lrenkage in event of an
undue strain. It will be noticed that the toggle,
H, bears the whole foree of the grip, and should
the operator, by accident or carclessnoss, get a
blank foul in the dies, the toggle will bend and

yield before o casting will break. It can be © |

straightened and replaced, however, ina few
woments, as it s but a piece of rough noven
oighths round fron, with the endsslightly round-
ed, and of about four inches in length,

The castings are well fitted up with gun metal
and steel, and the metal parts subjocted to frie.
tion are chilled. The dies are of stecl and are
#o constructed and held in position that they
can be dressed down a great number of timoes,
There are no cogn or springs, by the absence of
which it in elaimed that inereased efficlency in
many particulars is secured. No spocial lmplo
ments are nooded for the fabrication of the tools,
As regards the amount and qualify of work the
apparatus s capable of performing, we are in.
formed that, in ten hours, it makes 1,800 square

osded bolts of one inel, or from 5,000 to 6,000 of

IMPROVED PLANER.

It is a fact well known to machinists and tool makers that,
in order to insure correct work upon & planer,
accurate ways are necessary. It is & common
trouble, however, wish machines having ways
on top of the bed, that sach portions, after
oiling, become receptacles for dust, chips, and
other substances swept from the table, which,
as the latter passes to and fro, cause constant
grinding and wear.

Oar illustration represents s machine in
which this difficulty is claimed to be obviated
by the use of an arrangement of underneath
ways, shown at A, which, while they are, by
their construction, protected from dust and
chips, allow of the table being made deeper,
consequently stiffer, and thereforo less lable
to bend or lop when it rups off the bed. The
device also admits of gibbing to provent the
gear raising the table or in planing under-
neath a flange. Another improved feature is
the mode of constructing the uprights, which,
instead of being flat bolted pleces, which of-
ten allow the too! and crosshead to dodge side-
ways when the latter is up to the top, are hol.
low pillars, and therefore much more rigid,
They are supported by the braces, B, from bed
to cap, the scrows and shafts for ralsing and
Jowering passing through the conters,

For further Information address the Inven.
tor, Mr. A. 8. Walbrldge, Mystie, Province of
Quebee, Canada,

Vormilion.

To the uninitiated, the manufacture of color
by chamical procosses is one of those astound.-
ing mysteries which are most entrancing to
witness, Tako vormilion, for instance, By sub.
Jecting a mixture of quicksiver and sulphur,
placed in strong retorts, to heat, & combination
is formed, which producesa sulphuret of mer.
cury or bright vermilion, in a powder, the
shades varying in depth according to the heat,

WALBRIDGE'S IMPROVED PLANER,
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18 THE EARTH THE ONLY INHABITED WORLD!

The idea that in other worlds life may exist in conditions
widely different from those prevailing on this world in which
we live, however plansible at first, becomes highly improba.
ble when tested by the light shed on this subject by the accu.
mulated knowledge of modern research in the fields of astron.
onmy, geology, spectroscopy, and chemistry, especinlly that
branch of tho latter science pertaiaing to organiec compounds.
Thus it has been suggested that—granted even that when the
temperature of the moon, and other satellites of planats has
been cooled to such a degree as to freeze all water—living
creatures may oxist there, having a liquid in their arteries
and veins as uncongelable as mercury, glycerin, alcohol,
ete. ; or, inversely—granted that the planet Jupiter is red
hot, and the sun much hotter—living beings may exist, con-
sisting of fireproof materinls, and of such an organization as
to feel happy and comfortable in an atmosphere of super-
heated steam, as in Jupiter, or even while swimming on a
surface of melted lava, surrounded by an atmosphere of
white hot iron vapor, as would be the case in the sun.

Astronomy, now so powerfully aided by the modern tools
of the scientist, having proved that the terrestrial elements
exist throughout the whole universe, only differently dis

tributed, and chemistry having studied the behavior of these
elements under extremes of temperature, we know now that
the possibilities of the existence of organic life are compara-
tively within very narrow limits and confined to a range of
not much beyond 100° among the 6000° or 8000° to which our
investigations have extended. We have learned that the
wonderful properties of that common but most marvelous
substance, carbon, sided by liquid water, at & temperature
below 110°, are the absolute and essontial conditions which
make the development and continustion of .ife a possibility.
Without these, no life can exist.

It may be objected that in other worlds there may be an-
other substance, a= effective in its funcsion as carbon in our
regions, and that therefore we cannot make any conclusion
85 10 the necessity of carbon for the existence of life. In
order to meet this argument, let us consider the properties of
carbon, which, by modern scientists, has rightly been called
the great organizer,

A substance, in order to take the place of carbon in the
economy of organized existence, must be able to combine in
different proportions with itself, to form a complex molecule,
in order to enter again into complex combinations. It must
existax s solid, but ulso easily pass into the atmospheric con-
dition by combination with another substance, equivalent to
oxygen, 5o that all vegetation may be surrounded by an at-
mosphere containing carbon in such a state that the plant
may obtain it, and complele, wish this substance as a solid
basis, its organio tissues. We may go on and sum up other
conditions which this supposed substitute of carbon would
have to fulfill, in order to take its place; but then we should
in the end be driven to the conclusion that s substance which
possesses all the properties of carbon would be carbon itself.
But now comes the spectroscope and teaches us that even the
comets consist chiefly of carbon dust, and that their purpose
may be to supply the planetary atmospheres from time to
time with some of this nocessary element, when sweeping
close nlong them, as is often the case.

As the Iatest investigations prove the identity of the ele-
mentary matter in our whols planetary system (and this even
oxtends to s great number of the fixed stars), we can come
10 10 ather conclusion than to aceept a unity of chemical op-
emtions, of cryatalization, cell building, organic growth, and
organic life in general, of course greatly modified in accord.
anee with the conditions of gravitation, atmospheric pressure,
distribution of elemontary matter on surface, and especially

tions reguired to make life possibls on the surfacs of nplanet,

must bo prosent, but also in the exact relative quantitics, in
order not to annul tho roxults of this distribution,
for an example, only consider the amount of hydrogon pros-

ont on our earth's gurface.  Wo know that nearly all of this

olomont In combined with oxygen, forming the extensive

ocenns, tivers, lakes, elonds nud moisture in genceral; in fact,
the only source from which wo can obtain this element is by

decompoying water, This compound is indeed burnt up
Lydrogen, and this burning up, of course, took place at nn
varly goological perlod of our onrth's history. Thaerefore il

the hydrogen has thus been burned up, consuming an equiy-
wlont nmount of oxygon; and the Iatter now forms eighty-
olght per cont of all the terrostrinl water,  But suppose that
there had beon some more hydrogen, just enough to combing
with the small portion of oxygen (21 per cent) contained in
the atmosphore; tho result sof tho combustion would
then hnve Leon some more water in the ocean, ralsing ita
surfocoe only o few feet, while no oxygen would have been
loft in the atmosphers,  In this case, life would have been
simply impossible, and the earth would now be desolate, It
would be easy to ndduce other instances proving how com-
plex the conditions of 1ife nre, and how improbuble it is that
all these conditions are fulfilled everywhere nt onces,

We conelude, then, that our earth is a highly distinguished
planet, at present favored above hundreds and perhapsabove
thousands with conditions which have not alone rendered
the oxistence of vogotablo nnd animal life possible, but de-
veloped itto the highest stage of })rgnnlc existence : nnmely,
clvilized nnd enlightenod human races, able to investigate and
discuss the highost probloms in the universe, which are the
Inws of Its creation, progress and ultimate purposes.

-
A NEW RULE IN RESPECT TO CAVEATS,

Among the recent decisions of Commissioner Leggett is
ono restricting the descriptive matter contained in caveats,
For instance, in machinery for making lightning rods of ape-
oulinr pattern, the iaventor describes the peculiarity of the
rod, and the new machinery for its manufacture. Whercup-
on the Commissionor of Patents decides that the machine
and the product of the machine shall be classed as separato
inventions, and that, before the papers submitted for cayeat
can be filed, the party must elect which invention he wishes
protected by the caveat, and the description of the other
invention must be struck out,

It has been a common practice of the Patent Office to ro.
quire & model of the machine nsed in the manufactare of the
article on which apatent is sought, and it is not unusual for
the office to grant under a single application a patent which
covers both the machine and the article. The following are
a few examples of patents thus granted, and many others
might be cited.

J. 8. and T. B. Atterbury, September 15, 1868: glassware.
Process, mold and article. J. Treat, April 7, 1868: volute
spring. Method and article. J. Hobart, August 4, 1868:
volute spring. Method and article. G. Hopson, January 7,
1878: spring heads. Method and article. Theo. E. Harris,
November 14, 1871: shingle straps. Machine and article.
S. N. Smith, September 13, 1870: shoe stays. Machine and
article. W. Acheson and W. H. Ridley, May 28, 1872:
manufacture of hoes. Machine and articlee. Thomas C.
Croven, May 21, 1872: gin teeth. Method and article. J.
C. Richardson, June 15, 1869: fork blanks. Method and
article. C. T. Beebe, December 19, 1871 : barn forks. Meth-
odand article. Jacob Reese, July 10, 1869 : bandsfor shingle
machines. Machine and articlee. Wm. A. Lewis, October
10, 1871: wagonaxles. Diesand article. Wm. H. Knowles,
June 27, 1871: carriage clip. Dies and article. Wm. B.
Smith, August 9, 1870: shackle blanks. Dies and article,
Jas. P. Thorp, September 18, 1866: shaft shackles. Dies
and article. H. M. Beecher, September 12, 1871: carriage
clip. Machine and article. T. Diebold, December 10, 1872:
jeweller's stock. Machine and article. E. Waters, July 9,
1861 : manufacture of paper boxes. Machine and article,
Now if both machine end article may be patented under
one patent fee, they may legitimately be caveated under one
caveat fee. The Commissioner’s new decision is evidently
erroncous, and from it, we trust, he will gracefully recede.
The patent lawa were not formed for the purpose of exacting
double fees or drawing revenue from inventors, but to en-
courage them in making original discoveries by granting to
them every reasonable facility in securing, for a limited pe-
riod, the fruits of their inventions. The present decision is
contrary to the spirit of the laws. It impoues additional
burdens, and needlessly multiplies official ceremonies in the
simple business of filing a caveat.

OPENING OF THE VIENNA EXPOSITION,

The formal opening of the Vienna Exposition took place
on the 1st of May. In spite of the overcast and threaten.
ing weather, at an early hour a vast crowd thronged the
avenues leading to the great edifice, and, when the twonty
doors were thrown open, surged into the immense hall, fill-
Ing every available space. The scene is described as one of
wonderful impressiveness and grandeur; the motley cos-
tumes of the multitude, representative of almost every na
tion, the brilliant decorations of the throneand the gigantic
proportions of the building together forming a spectacle of
imposing magnificence.

At noon the Emperor of Austria, with the Empress, the
Crown Prince of Germany, the Prince of Wales and other
royal guests, with the high officials of the empire, arrived

of temporature, I now we look carefully on all the condi-

Arch-Duke Charles Lonis, Patron of the
wo soo that those conditions are very complex, that notonly the | tha proceedings by delivering an address, whi
olomuntary mattor, possessing the different required qualities | sponded to by the Bmperor, who, in & fow words from
throne, wolcomed the visiting nations snd declnred

Lot us, | position open.  Other speechos, by the Prosidont of th T,
perind Council and the Burgomagter of Vienna, conel f
tho ceremonies, when the Imperial party mado o tourof the

building and departed,

An 18 nsually tho cuso in groat fairs, the proparationy
for the opening day were far from complete,  The bare
frescoed walls wore covered with an oozing dampress tnd
but very fow of the exhibits hind been finally nrranged in
their places, Many were sill covered with thele opses and
wrappings, und in nearly all the departments eonfusion
and  misplacoment seemed to be the genornl rule.  The

American section was closed and 1s described by n correspond.

ontay “Jooking battered and dingy, like an abandoned rail.

way town on the plains.” Tven ounr flag was ominously

hoisted with the union down. Judging from the misman.

agement which has characterized the doings of the suspendud

commigsion and the obstacles in shape of inexporionce and the

abience of records with which the body which hag supersedod

it in its Inbors hns had to contend, a not much botter condi.

tion of affairs could have been anticipated.  Ax matters nowy

stand, the new officials, aided by the exbibitors, are doing ul)

possible to organize and complete the United States arrange.

mentd,  The displaced commissionera protest vehementiy

sgainst the summary action of the government and nsserg
{heir innocence of the charges, A recent cablo dispateh ox-

onerates all the members but two, but no definite deotails of
the offences alleged, or the ovidence sustaining the same,

have a8 yet been received.

As regards the probability of the United States, throngh
the varions eauses which have oceusred to discourage exhib-
itors und produce other unfortunate results, falling below
other nationalities in the variety and magnitude of its repre-
sentation, we do not acquiesce in the desponding view taken
by many of our contemporaries, Already some seven lian-
dred exhibitors bave entered goods; and even If more do
not take advantage of the month’s extension of time granted
by the Director of the Exposition, enough to fill up our
allotted space, the country will be fully represented by lnrge
numbers of the articles contributed by other nations. It isa
wall known fact that nearly all of the most important Amer.
fean inventions are manufactured extensively abroad, and
the quantity and variety of these, which are sure to be dis.
played, even if made by foreign workmen, will be ample to
demonstrate to the world the industrial genius and adyanced
progress of our people.

A NEW SPECIFIC FOR RHEUMATISM.

Rheumatism, notwithstanding that it is one of the most
obstinnte discases, some forms of which baffle the skill of the
most eminent physicinne, is, from a medical point of view,
highly interesting; the late Dr. Valentine Mott used even
to say that *“ it is one of the beauties of rhenmatism that it
shows itself in such a great variety of forms.” It is a fact
well known among the medical profession that many rhen-
matic patients, in the impatience produced by their afiliction,
change from one physician to another; at length the disease
has ran its course, the patient gets well, and the last doctor
whom they then happen to have, earns the credit of the
cure.
Without intending to trespass on the domain of the physi-
cian, it may be well to give, for the benefit of all, some infor-
mation concerning the nature and treatment of this ma.
Iady.

As it is & constitutional dizease, proper diet and close
attention to the general health are of more benefit than loeal
applications, which may be useful in exceptional cases, but
generally they give only temporary relief, and often drive
#he pain from one part of the body to another. In all cases
of this disease, the blood is in an abnormal condition, and
may be considered to be poisoned; persons who live high
(which means, live on rich and highly nitrogenized food) are
apt to have this disease in a peculiar form, which is com
monly called gout, of which the chief seat is in the joints.
A lower mode of diet is then advisable. Persons who live
Jow and get this disease by exposure, combined with over
fatigue,are apt to suffer from the so called chronic form chiefly
seated in the muscles,and in these cases, the system may suffer
from one of two opposite causes, an excess of either alkali or
acid, which, when neutralized, ends the disease. Hence the
curious and formerly unexplained fact that sometimes acid
treatment, as with lemon juice, and at other times alkaline
treatment, ns with Rochel'e salt, cte., has produced a cure.

There is one very severe form of rheumatism called acute
or inflammatory, which is a most formidable disease, and
which in olden times was treated by blood letting. This
disease has the remarkable feature of suddenly leaving one
part of the body to appear in another. If, by blood letting,
the heart receives n sudden shock by the withdrawal of a
quantity of blood, the malady is very apt to settle there
and produce disease of the heart, which is a very common
cause of death among persons who once have been treated
for rheumatism Ly blood letting. The latter operation
relieves the patient; but, considering the often fatal results,
it is now abandoned by all enlightened physicians, and the
treatment by colchicum wine and opiates is used instead.
Besides the derivatives of opinm, morphine and codeine (seo
page 278 of our carrent volume), sal ammoninc has been often
praised as an effective remedy when others fll!ed; but per-
haps these derive their efficiency from their similarity to A
new substance, a derivative of opium and ammonia, which
has recently been found as effective s specific against rheu-

and were received with a tremendous popular ovation, The

matism as quinine is against feverand ague. This substance
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“distilling a watery oxtract of ergot with potasss, aleo in

- spropared it by the decomposition of narcotine and codeine by
~ alkalies. [Its namo is basod on its chemieal componition ; it Is

!

e “mm It is n volatile, watery liguid, with a strong l and we expect ore Jong to see the pound of coal which, con.
. mtol herring pickle, and was found by lir, Winekler in | pumed in one hour today, gives us about 146 or 20 enndles,

muade to surrender o mueh larger porcontage of the figure,

distilling cod liver ofl with ammonia, But the most effective | given above as possible.
way of obtaining this substance 's that of Wortheim, who |

Improvemonts in the construction of the magneto-eloctrie
machine have progressed as described, but n single step re
muined to be taken to bring it to the latest form now known,

a combination of the third member of the hydrocarbon scries | is that which appears so mysterious in its oporation,

(mothyl, othyl, propyl, amyl, ote.) with u derivative of the
ammonin (amidogen, montioned on pages 20 and 144 of our
gurrent volume), Thore is, however, still somo donbt about
s teuo chemical composition, 5o that somo chomists suppose
At to bo trimethylnming in the monn timo, it spoclile effoct on
most forms of rheumatism has been establishod, By taking
five drops in a tablospoonful of peppermint water overy two
hours, the paing usually nbate aftor twolve doson,

®

NATURE AND ART.--THE MYSTERY OF THE
MAGNETO-ELECTRIC MACHINE,

In the ScreNTIFIC AMERICAN, volume XVI, page 400, wo
quoted from an  English contemporary o description of the
ologtric machine of Professor Wheatstono; and a roader,
who evidently presorves his coples of our paper, roquests us
to explain the action of that class of machines more fully,

i he development of & current of eleotricity by a machine
without olther o voltale battery or preéxisting magnotism
s its primary source s so remarkeble thit our correspond-
ent i justified In viewing it with wonder und in conaidoring
the mystory to be equnl to that of the Giffard injector, de-
seribed on page 48, current volume, and we are justified in
the endeavor to make its operation clear,

The goneration of electrical curronts by the relative mo.
tlon of n conductor and a magnet was discoverod many
yoors ago, the earlivst known ‘magneto-olootric muching
being construoted in 1882 by Pixie; and Improvements woro
mude by Ritehie, Saxton, Clarko, Henry and others, all of
whom used permanont magnets, in front of which they rota.
ted bobbing wound with conducting wire, covered with silk
or othier material to secure proper insulation of the soveral
portions of the wire from each other. Subsequently, Sie-
mens devised an improved form of bobbin, on which the
wire was wound longitudinally, instead of transverse.
Jy. This invention is a cylinder of soft iron having deep
grooves cut on opposite sides, and the two grooves aro
connectod at each end by similar transverse cuts. Tho
insulated wire, forming the conductor, is wound upon the
core In theso grooves, and lies buried in the cylinder, con.
fined by thros or more bends; a brass disk, at one ond,
carries the commutator, by means of which the eurrents,
which reverse their direction at ench half revolution of the
bobbin, are so sorted out that the same extornal wire
always conducts from the machine o current of the samo
kind while the machine continues in motion in one diroe-
tion, the positive currents going through one conductor and
the negative through the ather. :

This form of bobbin allows the use of a large number of
small magnets, side by side, in place of one very large; and
since small magnets are far more powerful in proportion to
their magunitude than large ones, it follows that the Sie-
mens armature allows the machine to be made far more
efficient.

The next important step in the improvement of these ma-
chines was made by a British inventor, Mr. Wille, who con-
structed machines of, until his time, unprecedented power.
Instead of asing directly, the induced current of electricity,
which ke obtained from the permanent magnets, he led
it through the coils of great electro-magnets, thus produc-
ing a new set of magnets, for indoction,of immensely greater
power. This current, obtained from the new ‘‘magnetic
battery,” was, in one instance, used in a similar manner
upon & still larger electro-magnet, and this process of inten-
sifying the power of the machine could of course be carried
to noy extent. The current generated in the armature of
the last set of electro-magnets was applied to the production
of light or heat, or in electro-plating, as might be desired.
From the largest of Mr. Wilde'smachines, a powerful electric
light and tremendons heating effects were obtained.  This
machine had colls 4 feet high and 10 inches thick on the
large eloctro-magnet, the coils containing 1,400 pounds of
copper wire. The armatures were driven by a steam engine
of 15 horse power.

The electric light obtained from the machine was so pow.
erful as to canse the flame of the street lamps of Manches.
ter, (England) to cast a shadow at the distance of a quarter
of & mile (London Athenaum). The heat could be felt at a
distanece of 50 yards, and long wires and thick rods of iron,
‘8 foot long and two tenths of an inch in diameter, were
raised to a white heat and melted by the current. A rod of
‘platinum, the most infusible of all metals, wans melted down,
Bovernl of these muchines were used,or proposed to be used,
in foreign lighthouses, but the expense of the apparatus and

- of lts secompanying steam engine, as woll as the nocossary
- akillod attendance, were serious objections,

p il Jenown eloctricinn, Moses G, Farmor, in o lotter
to us and published in the SoteNTIFIO AMERICAN,
od oul the fact thut, conld this method of producing
b porfected o far as to avoid the loss of more than
fourthn of the energy condensed in oach pound of conl,

irio light would cost but about one tenth of a mill,
powsr per hour. He estimates that a pound of
on, converted into ght without loss, would, if
n one hour, yield s light oqual to that of 12,410
t that inventors who are familiar with the
olectriclty have beforo them n fleld in which
bor with profit to the world, if not to themselves,

Professor Whentstone and Mr. Siomens both suggestod, at
abont the same time, that, if a part of the Induced curront
wore divorted and made to exelto n weparato small elootro.
magnot, the latter might be substituted for the oqunlly foo.
blo permanent magnets, in which the wholo energy of the
apparatus originated, and thus o maching might bo made of
equal efficioncy and without permanent magnots, Sueh
machine would, at first glance, scem very liko n perpotual
motion apparatus, and the scheme o most abyurd ono.  The
thing was done, however, by the Invention of the Wheat-
stone-Siemens machine,as built by Mr, Ladd, of London, It
congists simply of an electro.magnet, with a Siomens arman-
ture, containing two bobbins, of different sizes, The wire
from the smaller bobbin connects with the electro.magnet,
its curront keeping that excited, while the eurrent induced
in the larger bobbin is used for other purposes as may be
desired. The armature is driven at a high speed by means
of a erank and a band wheel carried in bearings on the elec
tro.magnet,

The clectro-magrnet almost invariably contains enough
residual magnetism to start the action of the machine; and,
during its operation, it simply furnishes an illustration of
the conversion of the mechanical enargy into clectricity,
light and hest, We cannot, however, us in the case of the
Giffard injector, trace every step In the process with mathe-
maticel exactness; and the conversion of the one form of en-
orgy into the other is to us, and to men of gcience, ag well
one of those great mysteries of nature which we are every-
day fathoming more and more deeply, and which still pre-
#ent as wonderful a depth of the unknown as ever.

. THE MOVEMERTS OF THE STARS.

We are but upon the threshold of the vast stors housa of
which that most wonderful of modern discoveries, the spec-
troscope, has given us the key. Each day brings us nearer
and nearer to the solution of problems which have vexed the
master minds of the world for centuries, and science is per-
mitted to ndvance still farther into the realms of the unknown,
pressing closer upon those which it is impossible for the
human mind to transcend. We havoe placed other worlds as
it were in the balance and weighed them by our infinitesimal
standards; by the aid of light originated when our éarth was
but an unpeopled mass, we Laye recognized the components
and structures of orbs beside the magnitude of which we are
as n grain of sand; we have determined and set bounds to
the wanderiogs of the vagrant spheres whish elrcle round
our sun; extending further into the infinite, we have looked
upon the nebulons chaos which was in the beginning, and
lastly, armed with precepts drawn from analogy and theory,
we have boldly traced, to a glimmering star in the Pleisdes,
the central point of our material universe,

With the erratic motion of the planets astronomers have
long been familiar, and the name itself, derived from the
Greek verb meaning to wander, was given in contradistine-
tion to that of those stars to which the term *‘fixed” was
applied. But later discovery overthrows this diserimination.
The fixed stars are known no longer to be motionless, but to
travel over distances so great and at such mpldity that the
mind fails in their contemplation; and yet the observations
of centuries havo failed to detoct real changes in position
other than are extremely small—so minute indeed that
only about 30 stars have, by astronomical ealoulation, been
shown to have moved more than one second of are annually,
while in others a motion of but a fow seconds In a century
Lins been detected, In the year 1808 My, Willlam Huggins,
u noted English astronomer, while comparing the spectrum
of Sirius with that of hydrogen, by means of a spoctroscope
of large dispersive power, found that a line on the stellar
spectram was displaced by about w4, of an inch.  This dis.
placement occurring toward the red end of the speetrum,
showed that the refrangibility of the light of Sirius was
diminishing, as the red rays are the least refrangible, The
star, therofore, was recoding from the earth, Following out
the calculation and allowing for the movement of our sphere,
Mr. Huggins found that Birius was moving through space,
directly away from us, at the mte of 24} miles per second,
or, taking the resultant of this motion with the transverse
movement of the star, proviously observed and approxi.
mately ealonlated by other mouns, the real motion of Sirins
was computed nt 20 miles per socand, or 000,000,000 miles
per year, while fts distance is ostimated at over 128 trillions
of miles—numbers of whieh we ean obviously form no con-
coption,

The want of instrumonts of sufllolont delfoncy and oxacti.
tude has untll quite rocontly provented furthor rosenrohos,
but the neconsary imploments have at longth boen made, and
wao are in possossion of the more aeonrate rosults,  The mo.
tion of Sirius hna boen determined as lews than that above
given—22 instead of 20 milos por socond-—thoe difference being
due to the more perfect fnstraments,  Other stars, however,
however, have also been examined and thelr movements rola-
tive to the earth fixed.  The lines of sodium snd magnesiom
ware compared with similar lines which indieated the presence
of theso terrestrial substances in the spectrum of Betelgeuso,
(e Orfonis), and the star was found to bo receding at a veloe-
ity of 22 miles per socond.  The spectram of Rigel was com.
pared with the t of hydrogen and indicated also retrogradeo mo-

tlon, of 15 miles per second, The doubls star Castor, Regulus,
4 and 5 Leonis, 897,845 and 7 of the Great Bear, Spiea, & In
loona Borealis, were all examined in conneetion with the
wpoctrum of hydrogen sad found to be recoding at rates
varylog from 15 to 22 miles per gacond.  In the ease of the
stars that appear to be approaching the earth, the velocity in
much greater. Arcturus, the spectram of which was com.
parod with that of magnesium, travels at the rate of 65 miles
por pocond : \'vgn at 50 miles; @ ("’/yll‘, #9 miles; Pollux, 49
milens @ of the Great Bear, 01 milos; and ¥ Leonis, & Bootix,
» Oygni, @ and ¥ Pegasi, and « Andromedm wore undoter-
mined, y Cassiopeior iy belieyed to have n very wlow move.
mont from the earth, In making the caloulations the veloc.
ity of light was taken at 185,000 miles per sceond, and it in
stated that theabove given velocitios, in relation to the move:
ment of the stars relative to the earth, are equally true ax to
their motion in regard to the sun, It in interesting to notice
that In general the stars which the spectroscope shows us are
recoding from tho earth (Sirius, Betelgeuso, Rigel, Procyon)
aro situnted in a region opposite to the constellation toward
whieh the sun is advaneing, while those near to the former
(Arcturus, Vega and others) are approaching our globe.
“There are, however,” says Mr. Huggins, *‘ exceptions to
this rule:" and in his memoir to the Royal Society, he points
out that the movement of the sun is not the only nor even
the principal cause of the true or appsrent motions of the
gtars, ‘It is hardly possible to doubt,” he continues, “that
the stars have two distinet motions, one common to all stars
of n certain group, and another confined to each particular
atar. Remarkable examples of this fact are shown in the
group A, ¥, 8, £, 5, of the Great Bear, which have a common
movement, while a and 7 of the samo constellstion have n
proper motion in an opposite direction, Agnin and more re-
markable is it that the five first mentioned stara recede from
the earth, while o is appronching; and », although apparent.
ly recoding, is at too great a distance from @ to permit us to
congider the two stars in connection,

SCIENT(FIC AND PRACTICAL INFORMATION,

-~

AX EXPERIMENT WITH PHOSPIHATE OF LIME,

If & small quantity of phosphate of soda s added to a di-
lute solution of chloride of calcium, n white precipitate is
formed which dissolves on stirring. The addition of more
phosphate of soda forms a permanent precipitate; if now a
current of carbonic acid gas be passed into the liguid in
which the precipitate is suspended, the precipitate dissolves
again, in the same way as carbonate of lime does in water
containing excess of carbonic neid. The addition of a fresh
quantity of phosphate of soda produces s fres's precipitate,
which can be again dissolved by carbonic acid. There is,
however, a limit to the operation, for having repeated it a few
times, crystals form which do not dissolve, and which may
be caught on a filter and washed. They consist of the bi-
basic phosphate of lime with four molecules of water of
crystalization. If these crystals bo put in water freed from
carbonic acid by boiling, and frequently shaken for 24 hours,
a salt is formed which contains three equivalents of phos-
phoric acid to four of carbonic acld (4 Ca0, 3P0,): a salt
richer in phosphoric acid than the bibasic salt with which
we started, yet not so rich as a monobasic salt,

ACTION OF SULPHUROUS ACID UTON INSOLUBLE SULPHLDES,

Langlois having proved that alkaline sulphites are con-
verted into 'hyposulphites by the action of sulphurous acid,
another chemist named Guerout has repeated the experiment
with the sulphides of other metals, and finds that the sul-
phides of copper, silver, gold, platinum, and mercury are
no! attacked. The sulphides of manganese, zine, and iron
readily dissolve in a strong solutlon of sulphurous acid, be-
ing at the same time converted Into hyposulphites. The sul-
phides of colalt, nickel, cadmium, bismuth, tin, arsenic, and
sntimony are slightly soluble and undergo the same changs
Into hyposulphites; varying quantities of sulphuretted hy-
drogen are evolved, and sulphur separates. Further experi-
ments, however, indicate that the sulphides are not convert-
ed directly into hyposulphites, but are first converted into
sulphites which are afterwards changed into hyposulphites.
This casy and rapid method of preparing hyposulphite of
iron, zine, etc., having been discovered, it remains to apply
It o new and important uses, and such we doubt not will
soon be found.

THE PHOTO-HELIOGRAPH,

A correspondent of the Photographic Bulletin describes n
new instrament made by Dallmoyer, of England, and called
the photo-heliograph, It is to bo used during the coming
transit of Venus, and consists in a telescope, mounted for
photography, about eight feot in length und having an object
glass of four inches in diamoter aud five foot foenl length,
At the foous is placed an instantansous shutter which serves
to inoreaso or diminish an apertare, behlnd which s placed
n combination of lenses, correctod for the chemleal rays.
The image passing throngh s enlarged to four lnches. The
ingtrament is mounted on an equatorin] stand snd actunted
by sultable clock work.  Five have been orderod by the Brit-
Ixh goyernment, ta bosupplied to the different observing sta-
tlons, -

ORONR,

M. Boillot, on submitting pure oxygen and atmospheric
oxygen alternately to tho action of the eleotrio current, has
discovered that 58 cuble Inohes of pure oxygen ylelds bug tof
a gruin of ozone, while the same amount of atmospherie oxy-
gon gives § of & grain,  Oxygen mingled in the air is there-
fore in a condition more favorable for Its transformation into

ogone.
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FOOT POWER JIG SAW

It will be remembered that, towards the beginning of the
prosent volume, we presented an applieation of the ¥ vertl.
eal multiplior” to the band saw. We now Iay before our
readers still another arrangement of the same ingenious and
Jabor.saving device, this time, however, in
connection with the jig saw.

The machine is fully represented In our
illustration; and as a dotailed explanation
of the multiplier, without the aid of which
the operation by foot power of the saws to,
which it Is applied would be pnellu‘lly
imposaible, can be found in Volumes XXII,
and XXVI of this journal, we have only
In the present articie to refer to the gen.
eral capabilities of the invention. Forty
stops of the treadle produce 546 and a frac-
tion movements of the saw; or, in other
words, the motion transmittcd by the gear-
ing is as 1 to 136, sbout. At a trial in our
presence the blade made its way through
work of two inches in thickness, hard ash
wood, with great rapidity, and was actu.
ated by the sawyer merely throwiog his
weight upon the treadle, a motion whioh,
we were informed, could be continued for
n riod without fatigue.

l;:gp;"m- as indeed are all applica-
tions of the multiplier, is especially de.
pigned to meet the wants of shops in
which there is no steam power. It occupies
but two and a half by three and a half
feet of floor space, has two feet swing, is
four and a half feot high, and is strong
and durably constructed. The low price
at which the manufacturers offer it will
render it particularly adaptable to the needs
of amateurs and mechanics snd cabinet-
makers. For further particulars address
the Combined Power Company, No, 23 Dey
street, New York city.

— - o—

Uses of Bisulphide of Carbon,

Until the year 1850, the only industrial
application of bisulphide of carbon was the
dissolution and vulcanization of india rub-
ber, Since that time it has been applied to
the following uses: 1. The complete extraction of the fatty
matter from bones used in the fabrication of bone black. 2.
The extraction of oil from grain and olives. 8. The removal
of sulphur from earth in which it is contained and also bitu-
men from bituminous rocks. 4. The scouring and elimina-
tion of greasy substance from wool by the Seyferth and sim-
{lsr processes. 3. The extraction of the soluble principle of
spices, 0. The fabrication of yellow prussinte of potash,and
of sulphocyanide of ammonium, for making Pharaol's ser-
pents. 7. The preparation of Greek fire; o solution of phos-
phorus in the bisulphide is used for filling inflammatory
rockets or shells, 8. For silver plating; a small quantity
placed in the bath increases the brilliancy of the deposit, 9.
For the destruction of vermin. 10. For filling glass prisms,
on account of the brilliancy of the colors of its spectrum.
11. For driving by its vapor all classes of engines, with or
without expansion,

TAYLOR'S PAT!!'T FIBKIN HEAD,
Our engraving represents an improved firkin head which

In claimed to save cooperage and to facilitate inspection of
the contents, & fact of importance when the Iatter containg
butter, frult, or other perishable substance. It Is depleted
in the Mllustration as applied to a butter keg, which may be
thus eaused 10 serve as a ““return pail,” an espocially ad.
Yaniageous arrangement for shippers and commission mer-
chants. The invontion s oqually adapted for barrels, etc,
The hioad connists of two pleces of wood, A snd B, cut as

Srientific Dmerican.

indieated by the inner dotted lines in Fig. 2. At one end
and anderneath, they are connected by a strip of springy
wood, C. To the picce, A, are secured the cleats, D, below
and, E, above the device. The portion, B, is held only by
the wood spring, C, and a single nsil pessing through both

’;,.. -”"
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their bulkheads will not be water-tight, Putty is used in

coating them, and the writer would not 1ike to risk his Jifs
in the vessels.

J. L. G. disacats from our opinion that boats are not to be
depended on, snd would limit our statement to boats
heretofore in use. He econsuren the life.
boats carried by ocean wteamers, as they
do not right and bals {hemselves in-
stantly ; and asks us to publish o descrip.
tion of any that fulfills theps require-
ments.  * But it may be sald that (he dif.
ficulty exists in lnunching the boat nafely.
Very truly, a lifo boat to bedepsuded upon
must have the eapacity of Inunching itself,
or, in other words, an officer must be able 1o
launch the boat safely and instantly, with
himself and several seamen init, in any kind
of sea, in such a way that there is mﬁu.d.
bility of mishap either in erushing the bost
against the side of the vessel, in swamping,
or in carrying a line. Some four years since,
anotherinventor and myself turned our stten.
tion to this subject, and, by costly experi.
ments and great labor, finally succeeded fn
doing two things; the first was the pro.
duction of such a boat and means of launch.
ing it, as above deseribed in every
to the entire satisfaction of the Board of
Supervising Inspectors of Steam Vessels,
who said in their report that the boat was
perfect in all that the inventors claimed fop
it. The second thing we accomplished, stil]
more effectually, if possible, wastoso the.
roughly impoverish ourselves that any fur.
ther inventions from us are out of the ques.
tion, as is also pressing our invention into
use: although its superiority is not ques.
tioned by sny who see its operation, nor are
we able to resist the attempt, that has been
and is now being made by government offi-
cials, to appropriate the result of our labors
to their own credit. From this showing,

you will see that you are wrong in the last

FOOT POWER JIG SAW.

cleats, and shown at the right in Fig. 2, so that it is movable
and may be brought nearer or further from the part, A, thus
narrowing or widening the space betwoen. On the upper
side of this part, B, is pivoted a button, F, the inner end of
which is rounded and takes against the edge of the clear, E.
By moving the outer extremity of the button, its inner end
pushes upon the cleat, E, and thereby forces the two por-
tions of the head apart.

To operate the device, a grooye is previonsly made as
usual, within the inner upper part of the barrel. The hand
grasps the head, as shown in Fig. 1, the button, F, being
turned parallel to the cleat, 1, and the fingers pressing the
parts, A and B, together. When the head is placed in the
groove, it is expanded as above described by moving the but-
ton, F, so that it lics at right angles to the cleat, E. The
edges of the cover are thus forced tightly into the groove,
and the apparatus thus completely closes the barrel, effectu-
ally preventing the entrance of dirt or insects. A screw or
nail through the outer end of the button, F, holds all the
parts firmly in place during transportation. To remove the
head, the operation above described is simply reversed.

Patented March 26, 1873. For further particulars relative
to sale of rights, etc.,, address the manufacturers, Messrs,
Taylor & Co., Ashland, Va.

The KLoss of the Steamship Atlantle,

We continue to receive a multitudinous correspondence on
this subject, and are pleased to find that our editorial, on
page 241 of the current volume, has elicited the attention of
inventors. We make the following extracts from lotters
received during the past few days:

F. D. J. suggests the construction of boats, one for each
passenger, of rubber, with sides and ends of double material,
air tight, with a tube for inflating the bag.like parts above
the water line, all around the boat, Stationary ribs (of rub.
ber?) conld be stretched from gunwale to gunwale, and a
passenger could secure himself in the boat, and be thrown
into the sea or swim awsay from the wreck, and continue to
float even when perfectly exhansted.

‘““A Riveter” speaks of the much vaunted water-tight
compartments of which ship owners talk largely in adver.
tisements, He worked in a ship-building yard at Port Glas.
gow, Scotland, for ten years, and he statos that he has nover
seen a ship built with water-tight compartments. With
regard to one vessel in particular, every ono employed on
her expected ghe would gink; and whon finished, sho sailed
for India with a cargo of railroad iron and went down four
days after leaving port. Another ship built in Glasgow, in
1865, was described by the men employed on hor as “a coflin
for sgomebody ;" gho was built of bad iron and badly put
together, The correspondent has also worked on conl bonts,
bullt at Chester, Penngylvania, which were constructed with
poor materials and workmanship, He spenks highly of the
metal uged in iron boats built at Buffalo, but utterly con.
demns their workmanship. He also censures the building of
the steamers of the American line from Philadelphis to
Liverpool, stating that they are not well riveted, and that
some of them are not caulked above water line, and that

two sentences of the article referred to, that,
‘after being invented and proved capable,
the law is strong enough to compel its in.
troduction into gencral use.'”

THE WONDEES OF THE EGG.--SECOND LECTURE.

[(AY FPROFESSOR AQASSIZ ~CONCLUNION,]

If we pass now to the bird, we find in the ovary eggs
which can in no way be distinguished from those observed
in the ovary of the mammal, only we find in the former a
much larger number.  Besides those very small ovarian
eggs, there are larger ones—eggs rising to dimensions so
considerable that'they are not only visible to the naked eye,
but msy be handled with facility. A mature egg in the
ovary of the hen is about the dimension of a small walnut.
It has no shell, no white; but it is a bulk of yolk inclosed
in a vitelline membrane, containing a germinative vesicle
with germinative dots. The amount of yolk is very great.
If we examine the yolk, we find that its whole substance is
made up of cells. This fact at once suggests a further in-
quiry as to the constitution of the fluid contained in the vit-
elline egg of the mammalia. The question would be an-
swered differently by different investigators. But unques.
tionably the mature ovarian egg of the bird differs from
that of the mammal in the larger amount of yolk it contains,
and in the fact that the whole mass of yolk consists in the
accumulation of cells in such numbers that they are counted
by myriads. These cells may be traced under the micro-
scope. In absence of a well drawn hen's egg, I give a ma.
ture ovarian egg of the snapping turtle, which may answer
for this purpose.

s b,0, 4,0, 1, Mesoblasts or contents of Purkinjean veslole, 10ed
108 Aikmeters. 2 Vitelline membrane. b, Purkinjean vesicle. f, Con
tents of Purkinfesn vesicle.)

Suppose I should represent an ovarian egg of the hen en-
larged so that the germinative vesicle alone would appear
as large as a whole ovarian egg at the time of maturity: we
should find that the whole of the yolk consists either in little
granules or in little vesicles resembling each other somuch as
almost to force us to the conclusion that these vesicles are

L
-

)

Lo Lo e SRR AL e s U AL L b g



}

-

»

R

1 ¥

 Mav 17, 1873]

- :,._!‘

>

Scientific  American,

307

e ——

‘only granules which have swollen and become hollow. By

‘the slde of these smaller vesicles are others somewhat larger,
containing themselves a vesicle and granulo, that is to say,
the true chamecter of ordinary cells. The whole
mass of the yolk consista of such granular vesicles and true
colls. The yolk is, in fact, an accumulation of cells in vari
ous stages of growth. This large yolk, this large ovarian
ogg of a hen, with its contents, was itself at one time so
small as to escape the natural power of the human eye. We
can place a portion of the ovary of the hen under the micro-
and have at the samo time in the field small eggs
which cannot be seen with the ratural eye and other eggs
ble in different degroes; and we find that the small.
o&t aro just like the eggs of mammalis, containing a trans.
parent fluld with granules floating in it, while others contain
cells already to be distinguished, and others are full of cells
0 large as to make the whole mass opaque. The peculiar color
of the hen's egyg in all its stages leaves no doubt that the cells
—at Jeast those within the egg—are formed by the swelling
of the yolk particles and their subsequent growth into larger
vesicles containing a finid in which the elements of s perfect
coll are finally matured. We are certainly justified in say-
ing that they are cells, and that the vitelline cells are of the
number which arise from the enlargement of solid granules,
these granules being animal particles secreted by the organs
in which they arise.

At this stage of the ovarian egg, that is, when it has ac-
quired the vitelline membrane, the germinative vesicle and
germinative dot also acquire certain dimensions differing in
different animals and are or may be fecundated. This fecun-
dation consists in the contact of sperm cells with the yolk
bag. What the influence of that contact is, nobody has been
able to trace. (The way in which the spermatic particles
reach and penetrate the egg we shall consider hereafter.) It
is from that time that the changes date which lead toward
the formation of & new being, But the egg of the hen when
fecundated has not yet completed its growth. The hen's
ogg, a8 we know it, has a shell, and a delicate membrane lin-
ing the shell, and a lsyer of white albumen surrounding the
yolk, All these parts are formed after the egg has been
fecundated. So you see that the life of the egg, in this class
of animals, is something independent, as it were, within cer-
tain limits, from the growth of these essential portions of
the egg which lead to the formation of the newbeing. Why
is it that the egg must be laid in that condition in order to
lead more directly to tho growth of the young: why it is
that in the bird the germ lies dormant in the egg, after the
egg has been laid,until n cortain temperature is applied to it:
I cannot explain, but those are conditions which always ac-
compuny the formation of the germ in birds, and its final de-
velopment into a new being. In mammalia—to show you
how great a contrast exists between these two classes—the
ovarian egg is not dropped when the germ begins its growth,
but is retained until the germ has acquired certain dimen.
slons, a certain stage of development which varies accord-
ing to species. Every one knows that our opossum brings
forth young so delicate and so imperfectly developed that
they require protection from the mother long after birth.
They become attached to the teats of the female and hang
there for o number of weeks before theyare capable of shift-
ing for themselves. Other animals are born already covered
with hair, but are blind, as in the case of cats; while others
are born so that they are capable of walking away at once, as
is the case with horses or cattle. However great may be the
similarity between the eggs of different animals, there are
marked specific differences in their subsequent development.
And these are not variable features; they are implied in the
very existence of the species in which they occur. Theyare
specific differences in the growth and development of ani-
mals, ns characteristic as any ultimate differences in their
adult condition. Let us now pass to the class of reptiles.

For the egg of the reptile, that temperature
Is usually derived from surrounding conditions. It is true
that a few kinds of reptiles, the python for instance, set
upon their eggs and transmit to them a higher temperature
from their body; but this is not usually the case. Some
reptilos deposit their eggs in the sand, where they aro
hatehed ont under the influence of the summer heat; others
0 not lay their eggs until the young have completed their
: when the new being is born, and the egg shell
the same time. Others lay eggs from

&

4 urop be made to lay its eggs or
10 retain them and bring forth living young, by a simple in-
or diminution of temperature to which it is ex.
certain stage in the growth of the germ. The
animals are called oviparous; but those reptiles

aa reptiles praper, and the naked roptiles as batrachlans or
amphibians,

When we pass to the egga of finh, we find there marked dif.
forences also, and the most striking are those to which I have
already alluded, among the sharks, skates and chimoras, the
eges of which are enveloped In a horny covering, formed
after fecundation. We have among theso animals the same
differences as obtain among sealy roptiles, namely, that
with some the egg is laid, and the process of hatching takes
place & conslderable perlod after the laying, while in others
the eg In not laid antil the young has comploted its growth
and may be born in a condition capable of swimming,

I will show you some
of these curious eggs.
This is an egg of the
callorhynchus, the cen-
tral part of which is pea
shaped or cylindrical, as
is the cavity in which
the yolk is contained,
and there is a flat ap.
pendago to the egg case
by which the egg is en.
abled to attach itself to
submarine bodies. Ina
good many of the sharks
and #skates, as already
remarked, the egg is not
laid before the young
has completed its growth
and so far completed it
as to have acquired its
full form. The yolk
may then hang like a
bag below the body, and
be graduslly absorbed
into it, serving as nour-
ishment for the young
until it entirely disap-
pears. [This was illus.
trated in the last lecture,
page 276.] You may see
here the intimate comnection which exists between the
ogg and the embryo, and yon may that say the embryo grows
out of the yolk. In those animals which have coverings or
shells protecting the yolk, there are always peculiar organs
to secreto these cases. In sharks and skates, for instance,
there is a peculiar gland upon the track of the oviduct in
which the egg envelope is formed. The egg is received in
the sack in which it is first surrounded by only half the
shell case, then the other half is formed, and the egg ls
complete.

EGG OF THE CALLORHYNCHUS,

STEVENS INSTITUTE LECTURES, .-GOLD MINING IN
CALIFORNIA.
BY FROFEMOR SILLIMAN.

The third lecture of the spring course before the Stevens
Institute of Technology was by Professor Silliman, of Yale
College, on the ““Dead Rivers of the Sierra Nevada and
Hydraulic Mining for Gold.” He began by describing the
characteristics of the country, along the line of the Union
Pacific Railroad, through which the traveler passes in his
journey to the gold regions of the far West. Our notions of
the Rocky Mountains receive a rude shock on beholding the
almost insensible slope which leads us for more than 800
miles along the valley of the River Platte, where the ascent
is not over 12, 14 or 16 feet to the mile, and we advance
towards the summit without being aware of mounting unless
we have perchance an aneroid barometer to tell ns so. Yot
our government was induced to pay a subsidy of $16,000 per
mile for the construction of the Union Pacific Railroad an
account of imaginary difficulties. This was as far as Choy.
enne, where, it was agreed, the Rocky Mountains really be.
gan. From that place to the Black Hills, the subsidy

. | amounted to $32,000 a mile; but the traveler, unaided by the

barometer, would be utterly unable to discover the fact that
he was not upon & level plain. Passing through the Great

- | American Desert, we come to the continental divide at Sher.

man, about 9,000 feet sbove the sea level, to the head wators
of the Green River, and arrive in the plain of the Great Salt
Lake, joining the Central Pacific at Ogden, still over 4,000
feet above the level of the sea. On examining the sloping
banks of the great basin beforo us, we can distinetly traco
the successive outlines of the ancient shores of the great in-
land sea, which must have risen about 1,200 feet above the
present level, and whose waters, by concentration of their
saline matter, have produced the present Salt Lake, Con.
tinuing our journey, we pass lofty ranges of mountaing, some
of them 10,000 feet high and running paraliel in a northeast.
orn and southwestern direction. Finally we come to the
majestic snow-capped wall of the Sierra Nevada, which sepa.
rates us from the Pacific Ocean. This region wo find charac.
torized by precipitous ascents, majestic pine forests and deop
cafions. Here wo meot with real enginecering difficultios,
In a country where a slight fall of snow is 16 feet and a
heavy one 100 feet deop, and where huge avalanchos slide
down the rocks, the railroad tracks have to be protected by
means of snow sheds of solld timber, which, however, ay
effectually shut out the view from the passenger as though
he were a letter in a mail bag. Smooth and rounded rocks
everywhere bear witness to the action of glaciers, which
oxisted there on & vast seale. Along these rugged moun.
tains, the perseverance of the early miners constructed roads
for the transportation of all the necessaries of life to the
seomingly inaccessible regions where their claims lay, and
theso roads will ever bo monuments to their herculoan snorgy.

In one of the basins left by an anclent glaclor, is pituated
that magnificent sheet of wator koown as Lake Tahoe, o
cloar are its waters that flah can be seon swiraming in it at &
dopth of fifty feet, and that the photograph exhibited upon
the sereen by the lecturer cloarly showed the boulders on the
bottom. Von Schmidt has contrived a plan 1o supply San
Franclsco with water from this lake, whose surface Is over
0,000 fest above the level of the Pacific,

Passing, in our downward course, through the Bloomer
Cut, we see rising above us on both sides huge walls of gold.
bearing gravel ; but gold Is present in such small quantities
that a cubic yard searcely ylelds over twenty cents’ worth,
Beforo considering the means by which even so small & pro.
portion is made to pay, the lectarer thraw on the rereen ple-
tures of the early methods employed by the Californis
miners. At first, & pick, a shovel, an fron pan and a rifle
wera all the necessary outfit, and the gold seeker would take
his panful of gravel to the nearest running water. Here the
gravel was washed out and the grains of gold, which ssnk
quickly to the bottom of the pan by reason of their greatly
superior weight, were gathered. Sometimes the gravel was
winnowed in a blanket, where water was scarce. The first
improvement was to separate the coarse from the fine by
means of a rocking sieve, through which running water
washed the gold into s trough beneath filled partly with
quicksilver. The gold combined with this, and the sand wus
carried off by the water. When enough gold was collected
in the quicksilver, it was strained through a buckskin bag,
and then the gold which remained in the bag was separated
from the remaining portion of the mercury by heat.

It soon struck the more intelligent miners that they were
only gleaning in a ficld where nature herself had reaped be-
fore; that the streams of water in those regions had been ent-
ting their way through suriferous rock and washing itona
grand scale; and that, by turning these rivers from their
course, they would find the results of nature’s washings.
This grand conception was carried out in many instances,
and the professor’s views upon the screen amply illustrated
the immense labor expended in the construction of ditches
for turning rivers from their course and laying dry their for-
mer beds. The water of the rivers being forced into a nar-
rower channel accumulated sufficient force to drive water
wheels for pumping out the deep places of the river beds
and laying bare the accumulated treasures.

When we come to the valley of Dutch Flat, we see for the
first time extensive operations for the working of deep lying
hill diggings or “‘placers.” Enormous amounts of money
have been expended in bringing from a distance the water
power which is so necessary overywhere for the washing of
the gravel. Sometimes flumos or aqueducts were constructed,
140 feet high upon timber, each stick of which represented
the fall length of a mountain pine. Water companies were
formed, which derived enormous incomes from the rents paid
by miners to whose placers the water was distributed. Now,
however, the precarious wooden structures have been re.
placed by huge pipes of boiler plate iron; and with the sup-
ply from these, the miner washes out the gravel of his claim
clear down to the solid rock, using what is called the * water
gun,” a knuckle-joint nozzle throwing a solid stream six
inches in diameter for a distance of 200 feet, with about one
tenth the velocity of = cannon ball. The washed out gravel
is no longer sifted by hand ; it passes along its natural course
with the water through sluices made of wooden blocks and
furpished with quicksilver, into which the gold rapidly
sinks, while the sand moves on.

The lecturer then cast upon the screen a drmawing of the
famous Table Mountain of Calaveras, whose steep walls re-
minded me of the Palisades. This flat mountain is composed
of basaltic rock, filling up the channel of an ancient river
which formerly rolled over golden sands. The Table Moun.
tain may be considered as nature's monument to this *“ dead
river.” The hidden river channol was discovered by some
of the earlier miners; and, by a divination which was almost
inspired, these untaught men formed correct notions as to
the geological character of the mountain, and expended
thousands of dollars in getting at the gold on the river bot.
toms by means of laboriously constructed tunnels through
the hard rock.

The deposits of auriferous gravel are so vast in extent as
10 be almost inexhaustible; but so small s the percentago of
the gold they contain that the adventurer no longer finds any
chanco of getting rich quickly, and the deposits can be
worked profitably only by associate capital, whero a legiti.
mato outlay of money will bring a legitimate return,

The locture was profusely illustrated by means of views
upon the screen.

SCIENCE RECORD.-NEW EDITION.

The firet editions of 1872 and 1878 having both become ex.
hausted, a new edition of each has just been published. The
demand for the work has been very grest, and universal
pralso has been bestowed upon it.  Condensed descriptions
and engravings of the most important inventions and discoy-
erles in selonco in the years 1871-9, with steel plate portraits
and blographies of & number of men distinguished in sclonce,
are contained intheso annuals, of over 500 pages each. Price
by mail, cloth, §2.00; lbrary binding, $2.50. In ordering,
stato for which year. Prico for both, when ordered together,
cloth, $8.75; library, $4.50. Address Munn & Co., publishers,
office SCIENTIFIC AMERICAN.

O or Virwior. —The manufacture of Nordhausen sul-
phurie acid is still going on in Bobhemia, at the works of Von
Starcu, whero large quantities of iron pyrites are trans.
formed into so called *“‘stone of vitriol,” from which the oil of

vitriol Is derived by distillation in clay retorts.  About 1,500
tuns are annually produced
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PAIZR MAXKING.

M. Carl Hofmann, of 400 Walnut stroot, Philadelphis, late
superintondent of papor mills in. Germany and in this coun-
try, haa rocontly publighod a valuableand exhaunstive work on
the maniufacturo of paper, He lus not only drawn upon i
long practical exporience forhis facts, ut has gatherod nxfm-
menko amonnt of fnformation by visiting all the prominont pa-
por mills fnthe United Statos, The work, the price of which
18 $16, will doubtless form a complete gulde for thoso doiring
to bulld wills, as it containg doscriptions and engravings of
evory varioty of now and (mprovod machinery, prepared
n many fnstances with the eluboration of working draw-
fnge,  Wo cull from its pagos the following interesting

particulars
BTHAW PALEN,

One of the best articles of this description is made by

tho Manchestor Paper Manufacturing Company, noar
Poughkoepsie. N. Y. Ryo strayy, delivered by farmers
from the adjolning country in perfectly clean bundles,
in oxclusively used, 1t in first chopped in piccos of about
throo fourths of an inch in length, by means of a cutter,
during which operation all weeds and impuritios aro re.
moved by hand, Cleaning, to get rid of grain and dust,
follows, and then the straw is passed through a pair of
heavy iron press rolls, which open out the tubes and
knots. It is then passed into horiZontal rotary boilors,
in each of which is sixty gallons of a solution of caus-
tic soda for every hundred pounds of straw. These
boilers are walled in, heated by direct fire to a pressure
of about sixty pounds above the atmosphere, and kept
so for six or cight hours. The stufl is discharged into
a tud with & drawer bottom, where the liguor is washed
out, and thence to a chest gerving as a reservoir to a
Kingsland engine, in which any knots or bundles of
fiber, which may remain, are completely removed. It
is then conducted into drainers, where it remains until
dry, when it passes to an ordinary washing engine, in
which it is rewashed, bleached with a solution of chlo-
ride of lime, and xent to n second get of drainers. Mix-
ing with size, color, and clay follows, then another pas-
sage throngh a Kingsland engine, and, Instly, the ma-
terial is run over a Fourdrinier paper machine.

The paper made by this process is soft, clean, and
white, and finds a ready market for book printing,
Since the works of the company above referred to have
been reconstructed, superheated steam is used instead
of direct fire in the boilers. Nearly fifty per cent of
paper from straw and sixty per cent from esparto is ob-
tained. This is a very extraordinary yield, as it is the expe-
rience of many manufacturers that not over thirty-three per
cent in good white paper can be obtained from straw in the
rough condition in which it is received at the mills. Theau-
thor considers that there are but two ways in which fifty per
cent of white paper can be obtained from straw alone: eicher
by the production of paper of inferior quality, containing
much of the inter-cellular matters, or by not counting the
clay and size which have been added in sufficient quantity to
make up for the Jost fibers.

STRAW BOILER,

We select from the pages of the work under examination
the accompanying engraving of Dixon's straw boiler, which,
the author states, has been found practically successful. The
boiler, 4, is cylin’rical, stands upright, and is carried by
flanges riveted 1o the shell in any desired place and support-
ed onsolid framework or walls, It is located so that its up-
per part projects a few feet above the floor, where the straw
is stored, and a man standing there can easily open the man
hole, D, lift the cover, E, from a corresponding opening in
the upper disphragm, B, and fill the boiler through them al.
ternately with straw and caustic liguor. The straw, which
has been previously cut, is supported by the lower funnel-
shaped diasphragm, C,and broken down to such an extent
while being packed in, that a boiler of six feet diameter and
fifteen feet hight between diaphragms will hold from 4,000
10 4500 Ibs. A rotary pump, F, fed from the liquor tank
through the pipe, G, forces the balance of the caustic
solution through the coil, H, to the top of the boiler

trontod daily.  Thoe materinl s then bolled with s solution
of eanstio sodn in upright bollers, hentod by steam clronln.
Intod through o jackot, and in which it s confined between
porforatod dinphragms, To ovory two botlors is connocted,
by n eapnolous pipe, o lnrge sheot iron eylinder, which re.
colven their contonts, pulp, liguor, and steam,  The liguid
nolution of pulp flows from these roooptacles to flnt fron
dealnors mounted on whoeols, ench of which is Inrge onough
to hold the contonts of one bollor.  The tracks on which

those onrs run are underlaid with sowors which recoive the

ﬂ\

oight nnd a half fost ot tho top, nnd sre coy i

tlo of wood, which provents tg‘o oseap oful?:l.ma'l'::m‘
hottoms, C, aro porforated, and caery in the mm'n’p'ﬁ 13
pipes, D, overtoppod by bonnets, 1B, T)ie stenm onters from
tho pipe, G, into a coil (ot shown) below the falke bou
from which it is evenly sprosd through all Pty of ghémbp
by means of n large numbsr of small holew, s liguid ean
be dreawn off through the pipe und valve, [I, A flat iron
cover, IF, in one or two pieces, Is 1aid oyer the tap,

The tab is first one quarter or one third fillod with a so.
lution of sodu; steam ls then turned on,and she liguid
brought to the boiling point, when, rising through the
pipe; D, it strikes against the bonnet, B, and in sproad
ovor the whole surface of the tub,  As goon ny Lhiin tank oy
place, the pupers are gradually thrown in 5o that all will
bo souked before they reach their resting place, About

4,000 pounds of materinl can be placed fn saoh tub, in
Wwhich it s digtributed as uniformly as ponsible,

1 1 1 1 1 || )
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DIXON'S STRAW BOILER,

liquid as it drains off from the pulp. The latter then goes to
wishing engines, thence to stuff chests, and from there is
forwarded by pumps to wet machines, the sereens of which
retain all impurities derived from knots, bark, and other
sources, and the pulp or half stuff so obtained is perfectly
clean and of a light gray color. Itis bleached in engines
with a solution of bleaching powders—like rags—emptied
into drainers, and kept there from twenty-four to forty-eight
hours. The liguid drained from the pulp is gathered in the
pipes under the track and evaporated to regain the soda.
The finished pulp is of soft white spongy fiber, and, mixed
with rags, is worked into book and fine print paper. Poplar
furnishes very white fibers, and is preferred to other wuods.
Its fibers are, however, short, £o that it is often found expe-
dient to mix them with those of spruce or pine. The author
adds a tabular statement of the per centage of pulp in differ-
ent kinds of woods, in which we find that hemlock has 45
per cent, the largest proportion, then dry walnut, 42 per cent,
and least of all, lignum vit®, 15-8 and ebony, 14 per cent.
About 28 per cent from young and 30 per cent from old
poplar wood, one cord of which weighs from 2,800 to 3,400,
Ibs. is obtained at the Manayunk works,
BOILING STOCK.

After the materials for paper making are dusted and sort-
ed, the next process is the extraction of ink and fat by boil-
ing. Writing ink can be extracted with water alone, but a
solution of soda is required for printing ink. Our illustra.

After the mass is boiled, it is holsted out by means of
crines.  The false bottom, €, ia fastened to n stron
framo of iron burs and can be lifted clear of the tub by
the looks, K, which connect, by means of chning, with
rings or hooks at the upperendsof the rods, I, The pul-
loy, I, of the crane is then conneoted by w helt with the
pulley, M, or the crank, N, is turned by hand, until the
wholp mass nppears above the floor, when tho erane In
moved around on ite pivot to a place where the false
bottom can be deposited. Another spare false bottom
can be at once attached to the hooks, K, lowered into the
tub, and o new operation started, The papers come ot
s o golid mass, looking like a very Inrge cheoso, and the
time of the operation varies from fifteen to twenty-four
hours,

TOW * GREENBACK " PAPER I8 MADW,

All the paper for the monsy issued by the Government
15 manufactured on & 62 inch Fowrdrinier mnchine, at
the Glen Mills, near West Chester, Pa. Short ploces of
red silk are mixed with the pulp in the engine, and the
finished stuff is conducted to the wire swithout phssing
through any screens, which might retain the gillk threads,
By an arrangement above the wire cloth, a shower of
short pieces of fine blue silk thread is dropped in streaks
upon the paper while it is being formed. The upper
side, on which the blue silk is dropped, is the one used
for the face of the notes, and, from the manner in which
the threads are applied, must show them more distinctly
than the lower or reverse side, although they are ambed-
ded deeply enough to remain fixed. The mill is guarded

by officials night and day to prevent the abstraction of any
paper.
PAPER BOARDS,

The largest manufactory of binders’ boards in the country,
and probably in the world, is W. O. Davey & Son’s board
mill, situated on Jersey City Hights, opposite New York
city. The refuse of the oakum factory, which forms part of
the establishment, and tarred ropes which cannot be other-
wise utilized make up the hard stock. The ropes are cut
into pieces by a machine iike that used in machine shops for
cutting sheet iron. The stock is not washed in engines but
ground on elbow plates arranged in an effective and improved
spparatus, Three cylinder machines are supplied, on which
the pulp is transformed into boards of almost any thickness,
which are afterwards subjected to five or ten minutes press.
ure in & hydraulic press. The boards are then placed in a
peculiarly constructed heater which consists of a number of
fiat hollow plates of metal in which steam is admitted and
between which the boards are arranged and allowed to remain
until nearly dry. They are then removed toadrying house,
which is warmed by steam pipes, and afterwards calendered,
About four tuns of boards per day are produced at theabove
mill. Straw boards, which are now applied to a great num.
ber of uses, particularly paper car whesls, are formed, dried,
and cut on machines like ordinary paper.

LEATHER BOARDS.

A very hard variety of boards is manufactured partly from
leather clippings. The leather for this purpose is cut
into small pieces like rags, reduced in the engine with

sbove the diaphragm, B; and after the apportioned
quantity has been pumped in, the communication with
the tank is cut off by closing the stop cock, I. The
caustic solution percolates through the straw, colleots
under the disphragm, C, and returns through pipe, G,
to the pump, F, which forces it again through the coil
and on top of the diaphragm, B. The coil, H, is made
of extra heavy two inch wrought iron pipe, placed in
8 brick furnace and heated from the grate, K. The
steam which is thereby raised creates a pressure which
can be regulated by the fire, and observed on gages and
wafely valves connected with the upper part of the
boiler. The boiling being finished, the slide valve, L,
18 opened by means of the handle, N, from the outside,
when the contents empty themselves through the chan-
nel, M, into the chest or tank below. A pipe, connect-
ing with the steam boiler, enters below the diaphragm,
C, and is opened whenever the compact mass of straw
requires to be loosened ; it is aleo used before the cir.
culation of the liquor is retarded, and facilitates perco-
lation, as the steam penctrates through and raises the
straw bodily.
WOOD PAPER,

The new works of the American Wood Paper Com-
Ppauy, at Manayunk, Pa., have a capacity of fifteen tuns
of white wood pulp per day. The material is bronght to the
Works as cord wood of five feet length, It is first cut Into
thin slices of sbout half inch thickness, and then by Jarge
steel knives chopped into small pieces, forty cords belng thus

APPARATUS FOR BOILING STOCK.

tion annexed represents an arrangement of boiling tubs in
connection with a hoisting apparatus, as used in some of the
most successful mills. The tubs, A and B, are of light boil-
or iron, eight feet deep, eight feet in dismeter of bottom and

about the same quantity of bagging and waste paper,
and made into boards on a cylinder in the ordinary
manner. The boards scquire the appearance and to
some extent the properties of leather. The material
requires considerable time for washing and grinding,
and size is unnecessary in its manufacture.

OTHER VARIETIES AND USES OF PAPER.

Roofing paper is made principally {from woolen rags
mixed with a sufficient quantity of hard stock to give
it the necessary strength, The material used is of a
porous nature, and its quality depends upon the amount
of tar, or similar substance, that it can ubsorb. Most
of the processes of its menufacture are protected by
patents. Parchment paper is made from unsized g
paper, the celluloso of which changes its nature if it is
for a short time immersed in diluted sulphuric acid
and then again well washed ; it becomes tough, water
tight and transparent, likeanimal parchment. Tobacco
paper for cigarettes is produced by mixing manills fibors
with liguor in which tobacco stems are previously boiled.
It burns when dry with a white ash, like a tobacco leaf,
which it resembles closely. Cotton waste yields from
310 to 50 per cent of paper of an inferior quality, princi-
pally used for blotting. A bogus manilla paper is some-
times made from old wrapping paperand straw, colored
with Venetian red in the engine. Real manilla fiber is the
strongest known, but the sapply is small, and z«‘)-mlled‘ ma-
nilla paper is often made from butt oud‘s of jute, Collar
paper, for paper collars, is cotton and linen, with a large
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~ admixturo of tho former.
portion of cotton canyas are used for tissue papoer, tho fibers

bost of white linen, imported from Seotland and Ireland, s
used, The dried paper is psssed through animal size and
tho sheets are pressed between fine paste board to give them
n dead finish,

*

Sowing on Buttons, d
That facotious editor of the Danbury News, whose funny
payings aro so widely copied, thus describes the male pro-

ooss of sowing on buttons :

It is bed enough to see a bachelor sew on a button, but he
Is the embodiment of grace alongside of u married man,
Nooessity has compelled experience in the case of tho former,
but the latter hns always depended nupon some one else for
the service, and, fortunately forthe sake of society, it is rare-
1y that he is obliged to resort to the needle himself. Some-
times the patient wife scalds hor right hand, or runs a sliver
under the nail of the index finger of that hand, and it is then
that the man clutches the needle around the neck, and, for.
to tie & koot in the thread, commences to put on the
button. It is always in the morning, and from five to twen-
ty minutes aftor he is expected to be down street.  He lays
the button exactly on the site of its predecessor, and pushes
the needle throngh one eye, and draws the thread after,
leaving about three inches of it sticking up for lee way. He
says to himself: *“ Well, if women don’t bhave the easiest

-

gets the needle through the cloth well enough, and lays
himself out to find the eye, but in spite of a3 great deal of

the needle point persists in bucking against the
solid parts of that button, and finally when he loses patience
his fingers catch the thread, and that three inches Lo had
left to hold the button slips through the eyein a twinkling,
and the button rolls leisurely across the floor. He picks it
up without & single remark, out of respect for his children,
and makes another attetnpt to fasten it.  This time when
coming back with the needle he keeps both the thread and
the button from skipping by covering them with his thumb,
and it is out of regard for that part of him that he feels
around for the eye in a very careful and judicions manner;

more and more hopeless, he falls to jabbing about in a loose
and savage manner, and it is just then the needle finds the
opening, and comes up through the button snd part way
through his thumb with a celerity that no human ingenuity
can guard agsinst. Then he lays down the things, with a
few familiar quotations, and presses the injured hand be.
tween his knees, and thea holds it under his arm, and finally
jambs it into his mouth,and all the while he prances about the
floor and culls upon heaven and earth to witness that there
Lias never been anything like it since the world was created,
and howls, and whistles, and moans, and sobs. After a
while be calms down, and puts on his pants, and fastens
them together with n stick, and goes to his business a

changed man,

L4

Is Rowing Healthy?

Dr, J. E, Morgan bas recently published, in England, a
work entitled ** University Oars,” in which he considers <he
hygienic effects of the rowing contests which for the past
forty years have beon carried on between the great English
colleges. The author is not only an ominent and scientific
surgeon, but an oarsman himeelf of no small repute, so that
his qualifieations are in every respect adequate to the task
which he undertakes, The plan pursued in compiling the
facts is worthy of notice, on account of the immense labor it
entalled in secking out the men, who have rowed in these
intor-uciversity contests, wherever they might be and ob.
faining their verbal testimony If living, or that of their
friends if dead, ns to the results, entailed by work ot the onr,
upon their constitutions and frames: 204 men bad thus to
be discovered, and Dr. Morgan states that 245 wero found to
be living. The results elicited by his inquiries he tabulates
as follows: Benefited by rowing, 110; uninjured, 162; in.
jured, 17, The benefits considerod are incrcase of strength
and stamina, of energy to undertuke, und of power to under-
go physical exertion : increaso of fortitude to encounter and to
submit to trialg and privations aud disappointments.  Those
termed uninjured are men who state they have “never felt
any inconvenience from rowing,” while the injured ail as.
i sert with more or loss distinctness that their exertions Lave

g proyed barmful. It is concluded, on sn examination of the
A Intter class and the nature of the evil results, that the pro.
‘N portion is very small when the number of men is taken into
i consideration, and that no other pastime, hunting, ball
or cricket, would, if clogely scrutinized, yield so small o per-
centage of harm, -

AN IMPROVEMENT 1IN VENETIAN BLisps.—A novel appli-
‘eation of eolored and gronnd gluss, lnstead of wood or iron
Aathy, for Vanetion window blinds in worthy of notieo, The
N strips nee bound round with brass, to presorye their
- adges: and henvy blinds are simply wound up and down

~ with something like o slock koy. The play of colors mny
~ thus be managed no oa to give beautiful effecta: outside by
nd inside by day,windows with these blinds affixed will
s i thoy wero illominated. These blinds, wo neod
y oxpensive, comparod with those now gener-
d; but whero cost In not o matter of ohfef conpidera-

— A —
aaa the fellow muat have been who made o
ne and expected to got horse power out of it!

llcnlpvi)ngglng and n smnll pro-

- of which are very strong. For bank note paper only the |~

time I ever see.” Then he comes back the other way, and (

but eventually losing his philosophy, as the search becomes | /

@oryegpondence.

The I'rn;o—rlluun of Ocenn Stoenmors,
To the Editor of the Seiontifle American :

In view of tho attention now being attracted to the exag-
gorntod longth of some of the steamers on the lines botween
thin country and Burope, thoe nnnexed dingrams may be of
intereat sufliclent to warrant publieation. 1 have solocted
tho Individunl ships from the different lines quito at random,
and the figures used aro taken from Hartshorne & King'n
* Register.” W, CUNNINGITAM.

Baltimore, Md,

Baltimore, N, (. Lloyds' line—1L. 185 i, b, 20 it length to broadth, 688,

Pervvian, Allsn Hne—L. 270 fr, b 55 0 length to breadth, 711,

Moravian, Allan loe—L. 200 1t b 59 Nt length to breadth, T4,

& e

Lalpaig, N. 6. Lioyds' llne—L. 290 ft, b. 39 Nt length 1o beeadth, T4,

5 B

Minnesota, Williams & Guion Hoe—L. 552 ft b. 42 5 leogth to breadth, T90.

f_____——-——-—‘——'—“\‘

RE= s

Rbein, N. G. Lloyds' ine—L. 532 f_ b, 40 ft; length to breadth S50

’-" .
Westphatia, Hamburgh line—1. 840 0 b, 40 ] length to breadth, §34.
e ey _ﬁ

Pennsylvania, American S, 8. Co—L. 843 ft. b. 43 ftg length to breadth, T91.

————e e
-

RBussia, Cunan line—L. 855 ft., b 43 ff; length to breadth, 583

Queen, National line—L. 855 ft., b. 41 fi] Jength to breadth, &7,

= s

Ville du Havre, French Hoe—L. 428 fi., b, 40 ft.; leogth to bresdth, 863,

& S

City of Montreal, Inman ltne—L, 453 ft., b, 44 ft.; length to breadth, 954,

5 B

Atlantie, White Star line—Length 430 1. beam 41 {85 length (o breadth, 10461,
sAppleton's hns a timely artiele on the length of ocenn
STEAINOTS §

It will be of interest to some to understand how It is that
iron, which is between seven and eight times as heavy as
the water in which it floats, is not only itself buoyed up,
but is able to earry a conslderable load in addition. If we
place in the water a bar of iron elght fect long, slx Inelies
wide, nnd #ix Inches deop, wo know that 1t will sink at onee,
But lot this bar be rollod Iito o thin plate sixteen foot long
and twelve foot wide, and hnve an edge turned up all around,
forming n box a foot In dopth, If it then be placed in the
water, it will require to ho loadod with s weight of nearly
eight thousand pounds bofore 1is top edge will sink to the
water lovel,  Thin Ia because water prosses on the bottom
of o body mmersed In it with a force equal to the wolght of
the witer thnt the bady displuoes by its fmmersion. It is
eagy to nee then, that, with o given welght of material to he
used In the constriuction of & vessel and o given load to be
carried, it In only necossary to spread out the material so as
1o have sufficient aurface for the water to press upon and
buoy the vessel up,

The use to which a vessal §s to be subjected will have o
grent Influenco on the determination of the breadth, A fer.
ry boat or river stoamer, for example, which can have but
a limited draft of water, and is loaded mostly sbove the
deck, with varying weighty on either side, ls genorally made
of great breadth, A salling vessel, which is to bo propelled

by the wind scting on the salls with great leverngo, requires

wufficlont stability to counternct this forcy, An ocenn steamer
doponding lurgely on its engine for propelling force and curs
rying but little sail in proportion to ita xize, with the greator
part of the eargo below deck and with consldurable draft of
water, can have sufficient stability without great bresdth.
It is nlso vasy to soe that great breadth In far from desirable
in an ocenn stenmor, If the width is great it will take & con.
siderable disturbing forco to “‘heel” the vessel, and it will
right itself with great violence also, or, in other words, it
will roll very hioavily, This can be observed in the case of
forry boats and river steamers, which are occasionally sub.
Jocted to forces enusing them to roll. It seems impossible to
build  vessel for ocenn sorviee that will not roll under cor.
taln circumstances, and it I desirable, especially in the case
of passenger steamors, that this rolling motion should be
mndo ns ensy ag possible, and henco great breadth should
not be given."

Qo> -
The Concentration of the Sun's HMeat upon the
Earth's Surface.

To the Editor of the Scientifie American ;

Tho usunl explanations of the method by which the earth
is hoated by the sun are unsatisfactory. By many persons
the sun ls considered to be an incandescent body, diffusing
radiant heat; but, while approaching s heated substance the
sensation of heat is usually increased, on leaving the earth’s
surface, to approach the sun, a feeling of intense cold in soon
perceived. Neither can the heat on the earth’s surface be
accounted for on the supposition that the beat rays are re.
radinted ; because, on a hot day, a thin screen interposed be-
tween the person and the sun greatly diminishes the sensa.
tion of heat,

I think it may be accounted for by the fact that the at.
mosphere is a lens, whose tendency is to concentrate the rays
of heat on that part of the earth’s surface which is nearest
the sun. This is a lens (conVexo.coneave) of peculiar re-
fracting power. Its density continually increases from the
convex to the concave surface. A ray of heat, then, on en.
tering the atmosphere will be continually passing from a
rarer into a denser medium, and will consequently follow a
curved line, bending towards the axis of the lens.

Sisthe sun; B A ,its axis; g g,
itsatmosphere; E, the earth; N
8, itsaxis; A A, its atmosphere,
It is supposed to be winter
in the northern hemisphere.

But the atmosphereis alsoa
good reflector; consequently
many rays which strike theair
at an acute angle will be
thrown off, and thus add to the
intensity of winter,

If the sun has an atmosphere,
the converse of all this would
apply to rays leaving his sur.
face. Conrequently it would
not be necessary that the heat.
ingand illuminating substance
of the sun should occupy his
wholo surfuce, in order that
the whole disk should appear illuminated to us. An equa-
torial belt would suffice,

If these views are correct, the warmth of the surfaces of
the planets need not be affected by their relative distances
from the sun, and Jupiter and Mercury may have the same
degree of heat ns the carth,

Newton's explanation of the movements of the solar sys-
tem is probably correct in theory, but it is deficient in one
important particular: it fails to account for the motive pow-
er., The attraction of gravitation we all understand; but
what is the counteracting force? An original impulse
will not answer, for a transient force cannot successfully
contend with a constant force of anything like equal inten.
sity. 1do not belleve that attraction of gravitation is sim.
ply due to mass, otherwise a body would weigh heavier at
the poles, where there is no opposing force, than it does at
the equator, , 1 think that the analogy of magnetio at.
traction, which depends more on surface, affords the bLest
solution,  Anequatorial curront of magnotiam, then, sweop-
ing round the sun from wost to cast in the plane of the
ecliptie, with immense veloeity, wonld account for the mo-
tion of the plancts in thelr arbits, and of the sun on ity axis,
Such a current is no more inconceivable than is the attrue-
tlon of gravitation, which acts at such great distances and
with such vast power, W. F. Quisny,

Wilmington, Del,

Clarifying Water,
To the Editor of the Scientific American:

I noticed in your fssue of April 5, an artlele on wator in
Kansua city, in which you call for & plan for clearin the
wator of the Missouri river. 1 think the followlng would
prove successful ;

Lot there be nreservoirand clarifying tank constructed, the
tank on higher ground than the reservolr, Then pump the tank
full of water, and put dissolved alum into the water, say at
the rate of one pound of alum to twonty-five barrels of water,
This will eause the impurities to settle o the bottom; the
eluar water can thon Lo drawn off Into the reservolr, the tank
cloaned snd the operation repeated.  Porhaps it would be
bost to have two tanks, po that one could bo filled while the
other was sotllog. 1 think this plan will prove suceessful
unloss the slum In the water should prove ta be unhealthy ;
and oven if It conld not be used for cooking and drinking
purposes, it could bo used for washing instead of the sooty

water now used, Hanvey Ray,
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COUNTAY HOMES-RURAL COTTAGES,

Homes in most new villages, such as are continunlly
springing up in all parts of the country, lack both !nsh-un':l
convenlence In their ornsmentation and armngement.  We
present herewith a few designs which, though capable of ex.
contion at no groat cost, show what may be done to make a
cottage home an ohject of beauty and refined taste. Our en-
gravings are selocted from s large number in the pages of
Downing's ** Cottage Residences,” an excellent work pub-
lished by John Wiley & Son, of New York city, which will
bo found more fully noticed elsewhero in this paper. The
object fa viow In designing the cottage represented in our
first illustration (Figs. 0 snd 10) is internal convenionce,
Thoro are many familics, some composed of invalids or por-
sons advanced In years, who have a strong preference for a
plan giving the kitchien and at least one bedroom upon the

room, and other apartments, all on the first floor. Above
uro five good bedrooms with a closet in each.  For the ex

terior of the cottage, to be covered with vertieal boarding, o
simple rustic style has besn chosen. The veranda and trel

liges cver the windows are internded for vines, not meroly as
supports, but rather as theroby giving an air of rural refine.
ment and poetry to the house without expense. Thoy should
be constructed of codar poles with the bark on, and, if neatly
put togethor, will be much more becoming to such o cottago
than the most elaborate carpentry work,

The deslgn headed *“ a river cottage " (Fig. 132) is, os its
name Indicates, n very pretty Gothie dwelling intended to
bo loeated on the bank of a river or sheet of water, It has,
therefore, a road front and n water front; the former having
the entrance porch oxtonded out boyond the line of the

huuse, to anawer the purpose of a perfe.cockere, and the

A Corrage iy tae ExcuisH or Ruran Gormnie Styie.

KITCHEN
15X18

1 x30

same floor with the living rooms, and
in which there is little or no necessity
for ascending or descending stairs. A
glance at the plan of the first floor will
sbow how this idea is carried out. The
second story contains two large and two
small bedrooms. The elevation is in
the English cottage style, so generally
admired for the picturesqueness evinced
in its tall gables ornamented by hand-
some verge boards and finials, its neat
or fanciful chimney tops, its latticed
windows and other striking features.
The material for the construction is
brick and cement, colored in imitation
of Bath or Portland stone, or emooth
brick eolored after some soft neutral
tint, The window frames, porch, ve-
randa and verge board may be painted
the same as the walls, and sanded or
else grained in imitation of oak. About
An acre and s quarter of ground would
bo a suitable plot for this dwelling.
One half of the area in the rear might
be devoted 1o 8 garden for fruits and
vegetables, and the remainder laid out
a8 8 lawn with shrubbery and flower
beds,

In our gecond design (Figs. 81 and
B2), & very tasteful and pretty eottage,
sultable for a country clergyman, is
fepresented. Here there is a conve-
niently arranged study opening direct-
Jy on the veranda, » parlor, dining

BED RoOOM

FARLOUR

[May 17, 1873
—_ e ——
Iatter provided with an ample verands, conneeted with the
lower lnwn by a flight of stops, Thers is & basement, and
above, on the first floor, & large parlor with a bay window to
command the view, and also dining room, library, ete. The
socond story contains wix rooms. The walls of the basement
aro of stone, above which the bullding is of wood filled in
with brick. The detall of the finish, both on the exterior
and interior, is intended to be plsin, leaving the good effect
to dopend rather upon well balanced proportions than em-
bellinhmeont,

In the next engraving (Figs. 105 and 106) we present a
plan for a plain house where abundance of room is more of
an object than claborate ornamentation. The decorations
are fow and simple, and in keeping with the general effoct
of tho structure. The veranda at the entrance s very broad,
and the entrance hall large and roomy. The dining roam

A Corrace ron A CouNtny CLERGYMAN,

A River CorTAGE.

T
BED ROOM KITCHEN
uxiz 2 X156
[ CHILD'S (.-:1::]
8ED R. ]
7X9 Fmv STORE R.
.
PARLOR DINING R.
! 13X16 13 X16
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Principal Floor.—Fig. 82.

has a bay window and is conveniently situ-
ated as regards the kitchen. The second
story contains five chambers, and the attic
may be divided off into three large rooms.
The cellar extends under the whole house.
A few vines may be trained to climb the
walls, and some rustic vases and ofher or-
naments arranged before the front will give
a tasteful appearance to the building.

We add one more design (Figs. 36 and
87), tha* of a cottage villa in the bracketed
mode, the strongly marked character of
which is derived mainly from the bold pro-
jection of the roof, supported by ornamen-
tal brackets, and from the employment of
brackets for supports in various other
parts of the building. This mode of con.
struction will be foand especially suita-
ble in the Southern States, owing to the
coolness and dryness of the upper story
during hot weather, afforded by the shade
of the peculiar shaped roof. On the se-
cond tloor are five bed rooms. There isa
handsome balcony which is entered upon
from a casement window at the ends of the
hall in this story, shaded by the broad over-
hanging roof, and two balconies which ac-
company, in a similar manner, the large
windows in the two chambers at either side
of this hall, There are three chambers in
the attic story. In the basement story,
which is raised about three and a half feet
above the ground, are kitchea, laundry,
store room, and cellar. The materials for
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Fig. 100,

construction are brick and stucco or simply wood—the lat.
ter being employed with excellent effect,

FRUIT FORK,

Thisinvention is designed
toafford & means of conve-
niently holding ripe fruit,
go that in eating the same
the juice will not soil the
fingers or come in contact
with clothes or carpet, It
consists of n fork having
a suitable number of
prongs, of proper length
end shape, which project
froma the middle of u bowl
in which the liguid flowing
from the fruit is caught.
A handle is connected with
the lower side or, if de-
sired, with one edge of the
oup,

The deviee may be made
of wilver plato of any taste-
ful pattern, and form a
vory convenient and hand-
some article of table
wire,

It was patonted on F'eb-
runry 18, 1878, by Mrs,
Tsnbella . Dreaper, of cor-
rer of 106th street and
Third avenue, New York.

-y -

Substitute for Curpets,

With properly laid floors, earpets muy easily be dispensed
with altogether for four or five months in the year in the ex-
treme Nosthern Statos, and much longer in the Bouth, With
mercly & plain floor, & small hall or a small room may be
made to look very pretty indeud, aud ovon vlegant, by menns
of o good gized picce of earpet, with & handsome border in
the conter, and o few rugs displayed horo and there, In al-
mont woy hall a rug or two will alone be necessary, ecither
for comfort or arnament, if the walls or cellings are properly
dosorated, and sufficient furniture of good pattern and o fow
ploaslng pleturos are introduced. The following s o style

VERANDA

of parquetry that is elegant enough for any house, large or
small. It is of course more costly than ordinary flooring,
but it is not beyond the reach of persons of moderate means,
especinlly if they conclude to economize in the matter of
carpets,

Even thig, however, may involye an outlay that some can-
not afford, and we accordingly suggest the following as be-
ing legs expensive, and searcely less elegant.

This floor may be made either of one wood, or of two
kinds—a light and s dark laid slternately. If this s too
costly, and o variety is still desired, every alternate bonrd
may be stained, o 88 to look very nearly as well as gonuing
dark wood, Such u floor as this, smoothly planed and woll
ofled, is very styligh, and is not difficult to keep eleuwn—in
deed, go fur ns cleanliness i concorned, nn uncoversd floor
has muny advanteges over a carpeted one, In Europe par.
quetry floors are polished by being frequently rubbed with
wax, and they are much more beautiful when treated in that
manner than they nre when simply oiled,  We need not ox.
peet, however, that waxel floors will be common in this
country until the servant girl problemis nearer a satisfocto-
ry solution than it appoars to be st present.—70. Day,

ERINCIPAL

LIBRARY

Fig. 37,

TREE PROTECTOR.

Mr. Charles Ayers, of Farmington Center, Wis., has re.
cently patented the device shown in ourillustration, for pro-
tecting the bark of trees against gnawing animals, boring
insects, and the worms which
climb and destroy leaves and
branches. The invention con.
sists in a wrapper of wire
gauze or other reticulated
substance, provided with ribs
inside to rest agninst the
tree, holding it therefrom, so
ng to ullow a space for the cir- -
culation of the air. Thisen-
velope is made large enough
to overlap considerably, so as
to allow of the growth of the
tree, and is held together by
elastic fastenings, Thelow-
er end is sunk a few inches
into the ground and packed
with wood ashes. For ashort
distan ce above the surface, a
coating of tar or other adhe-
sive material is applied, to
which insecta will stick fast,
Above the tar, the wiro is
painted to protect it from the
wonthoer,

This device will be appre-
olated by all farmers and
nurgerymen, to whom the
beauty of the folinge of the
troes and the immunity from
damaoge of fruit are impor.
tant considerations. Patentod Fobruary 11, 1873,

- il L

M. Angnruiy, of Stockholm, places childeon afflictod with
capillary bronehitis or croup in small rooms where there
are vessels in whioh water is kept coatinually bolling, This
troatment, it 1s stated, if prolonged for days or even weoks,
eventuslly produces a cure, The mortality from the digease
in Parls, Les Mondes says, has boen thus reduced from 48 to
18 per cont,

el LR e —

Lye, 01, and sugar s tho latest patented compound to
prevent boller inerustation,




312

e ——————————
A' n- ll. “u Ao

The Amorican Railwoy Mastor Mechanics’ Associntion
wmoots this year at Balthnore, Maryland, May 18, The sub-

Joots 10 be reported on and Jiseussod are:

1. Locomotive Boller Conatruction.
2, The Operation and Managemont of Locomotive Boilers,

Ineluding the Purifieation of Water,

3. The Compurative Valuo of Anthracite Conl, Bituminous
Coal and Wood for Generating Steam in Locomotives,
4. The Construction, Operation and Cost of Maintaining
Continuous Train Braken,
5. The Relative Cost of Operating Ronds of Guges of 3
foot § inches or less, and those of the ordinary 4 feet 8}
inches Gage.
6. "The Constraction and Operation of Solid-end Conneot.
ing Rods for Locomotives,

7. Resistance of Traing on Straight and Curved Tracks,
and on Wide and Narrow Gage Roads and with Four and
Six Wheeled Trucks, and with Long and Short Whoel Bases,

8, The Bfficlency of Chock or Safety Chains on Engine,
Tender and Car Trucks in Lessening the Danger Resulting
from Running Off the Track,

9. The Machinery for Removing Snow from the Track.

10. The Machinery and Applinnces for Supplying Fuel
and Water to Locomotives.

11. The Machinery and Applinnces for Removing Wrecks
and Erecting Bridgoes,

12. The Best Form and Proportion of Axles for Cars and
Locomotives, also whether there is anything to be gained
by the use of Compound Axles and Loose Wheels,

13, Anti-Eriction Valves and Valye Gearing,

14. Compression Brakes. ~

15. Steel Tires.

Tidal Power Machine,

A practical trinl recently took place in Brooklyn of Edward
W. Morton's machine worked by the rise and fall of the tide,
the power thus derived to be utilized for mechanical pur-
poses. The contrivance was tried at the footof South Tenth
street, East River, before a large number of persons inter-
ested. The machine works by means of a ‘‘ float,” which,
as it rises and falls with the waves or the tide, propels the
machinery to which it may be attached. At the trial it was
gearoed to a saw, and worked with the full rapidity of o cir.
cular saw run by steam power, although, perliaps, not quite
so uniformly.

o
°*

Proressox HENNEBERG, in a recent sanitary report made
at Cassel, makes some observations of a practical interest
with regurd to water consumption by animals. In the yital
process, the water perspiration (by lungs and skin) is in pro-
portion to the water consumption, With increasing per-
spiration, moreover, there is an increased formation of car-
bonic acid, and (therefore) consumption of carbon. Hence
the more water is taken, the less carbon containing food is
utilized for nutrition. Further, the more water drunk by
an animal, the more albumen is discharged by the urine. It
is, on these accounts, uneconomical and injurious to give an-
imals large quantities of water with their food, or to allow
them to perspire in hot stables, etc. Bipeds as well as
horses will take notice.

BY a new railway law in Massachusetts, all roads commu-
nicating with Boston are obliged to run early morning and
evening trains for the benefit of workmen, at reduced rates.
The working men's train on the Eastern Railroad now runs
six cars instead of two, with which it began. The only law
of this kind in New York State is the clause contained in the
charter of the Broadway Underground Railway, New York
city, which fixes a low fare between the hours of 5 and 7,
morning and evening.

.

THE JAPANESE GOVERNMENT has founded a College of
Engineers at Yeddo, in which natives of Japan are to be
thoroughly instracted in technology snd practical engineer-
ing. Professor Henry Dyer, formerly of the University of
Glasgow, Scotland, has beon nppointed chief of the new in-
stitute, Several other prominent English professors are to
asgist him. Japan is making rapid strides in the acquisition
of practical arts and knowledge.

Tiw postal csrs areto be run direetly into the basement
of the new Post Office building in Boston. The new Post
Office building in New York was algo constructed, so far as
the basement portion is concerned, with gpecial reference to
the ranning of the postal cars over the Broadway Under-
ground Railway, directly into the Post Office. The building
liss & front of three hundred and forty feet on Broadway,

AT A CONVENTION in which twenty.-seven trades’ unions
were represented, recently held in New York city, it was re-
solved to postpone the contomplated strike for eight hours
until 1874,

A piLy is befare the New York legislature to authorize
the formation of u corps of sappers and miners, with power
10 blow up buildings during an extensive conflagration,

A. BirxEy, of Jursey city, N, J., haa patented & new mode
of using coal dust as fuel. He blows it into the fire by air
pressure, through perforations in the grate bars, which are
hollow. 4

© ot

0% Chureh Tsland, which stands in the middle of Salt Lake,
BOme voins of copper are have boen discovered. 1f silver
could only be found, the salt now wasted on the desert nir

Scientific  Dmerican,

NEW BOOKS AND PUBLICATIONS,
Dowxina's Corrace Resipesors, By A, 0. Downing. Now
Edition, Bdited by George Harney, Architect, ste, lus-
trated by namerons Bogeaviogs,  New York: John
Wiloy & Son, 15 Astor Place,

On another pago of the presont (ko the roador will Aod & seleotion of
oottuge deslgnn takon from thin oxcollont work, which may be constdered
an spnelmens of thy numoerous Onely executed sngravings whioh gmbalitsh
168 pagon. Many of tho struotures representod have boen erectod In varions
parts of tho conntry, so that the author draws from actual exporienco for
e wdvios and uformution which ho gives celative to thelr proper construe:
Hon.  Kaoh denlgn—there are twenty-elght 1h wll=1s accumpanlod by plans
and el other fgiures as aro nocossary to oxhibit the detalls of the work,
togotlior with goneral specifoationn and bulldor's estimates of eost, In
addition to deseribing tho dwelltng (Holf, the author furnishies yaluable
Bints for laying out and decorating the ndjoloing grounds, glying plans of
paths, ronds, bods, &o., sty of flowers, slirabs and troes suitable to diffors
ent loon)ition, and, occaslonally, sketehon of rustio arbiors, furniture, vases,
and othor artieles of raral ornnmontation, The volume Is oneg whioh wo di
not doubt will prove s convenfont and rellablo land Hook to all ownors of
country property destrons of learning how (o (mprove and bekutify the
aamo in the cheapest and yot most offective It s hand Iy
bound, Anely printed on hensy paper, ard 1 fsned genorally (0 the usis
oxcollent uiylo of the well Known publishing house from which (E aimnanatos,

PROTECTION AGAINST i, AxD 1 Bust Means or Por-
Tixa Ovr Frogs: with Practieal Suggoestions for tho
Security of Life and Property. By Joseph Bird, New
York: Hurd & Houghton, Cambridge: The Riversidoe
Pross,

Wo have recelved advance ahcets of this work, In which many lttle

Known and fnteresting faots about fres arn oolleoted. Tho book, when

published, may be road with luterest by the whols community ; and the

suggestions [n It if not very originnl, sre practical aud hayve been, for the
mMoNt part, tested In actunl confingrations.

Tue Porrny orF Arcmrrecruni: Cottage, Vills, eto. To
which is added * Suggestions on Art,” By Kata Phugin.
With Numerous [Hustrations, New York: John Wiley
& Son, 16 Astor Place.

Wohaye hero an mathetle treatise on the beauty and grace which may be,

by skillfal bauds, glven to the cheapest and lowlloat forms of house bulld

fog. The publishers attribute the authorship of the work to Mr, Ruakin:
and the lnlmitable atyle fn which 1t Is written will Justify the sssortion,

Toe origluality of tdea throughout the whole book showa that it {a the pro-

duction of a practical man and u practized writer,

CoMPouND METALLIC COnLuUMNS, OF EITner WROUGHT OR
Cast IRON, FOrR BuiLpiNe Purrosis. Illustrated. By
John A, Kay, Architect and Civil Engineer, St. Louis:
H. R. Hildreth, Olive and Second Streets,

We published, on page 47 of our current volume, the system and deslgn of

Mr. Kay's lmprovoments In fron buflding. Tho suthor hus, in the publica.

tlon now before us, given an claborate desoription of his Inventions, and

has added tables and data by which architects can adapt them to bulldings
of all slzes and for all purposes.

DECISIONS OF THE COURTS,

United States COlrcuit Court~=-Southern District of
New York.

PATENT FOR GLASS DUTTON —~ALBEET M. SMITIL 04, WILLIAM W, MOFARLAN
e al—BAME v, BAME,

[In Equity.—Before Judge Denedict.)

These were Lwo causes, in which all the partios are glass manufacturers.
The complainant claims to be the inventor of & new article of manufacture
in the shape of a glass button witha motallle back, of wire cloth or perfo-
mted metal, for gl ﬂuq strength to the button, Lotters patent wore granted
to him for this {nvention, as well as foranothor, consisting of o die and press
for almplnﬁ these buttons out of molten slnnl-lJluuury 1570, He clals
J
|

that one of the defendants was a workman In his employ, and that he, after
aoquiring all the necessary knowledge abonut thexe buttons and presses.
Jet the complainant’s factory, and with the other defendant set up & rival
manufactory of thelr own,1n which they use presses and make buttons
which Infritige the complalnant’s patents; The cases came on, upon & mo-
tion for u proliminary lojunction to restrain the defendants from using
the pressos and making the buttons which are claimed to Infringe. o
defense set up was that the grant of the complainant’s patent was of too
Tecent & date for him to have acquired the exclusive possession which the
law requires, and that the defendants had made such changes, in the con
struction of thelr presses and buttons since the patents were {ssued, as to
avold the patented features. The proofs submitted by them establtshed
this etate of facts 1o the satisfaction of the court,and the motion for an
injunction In each csse was denled.

. W. Fisher, for complainant,

B. &, Valentine, for defendants,

Inventions Patented In England by Amerlcans.
{Complled from the C 1 of Pa * Journal.)
Frow April 1 to April 15, 1553, Inclusive.
CrLprING Macmixe.~J. W, Guernsey, Winchester, Mass,
Curmixoe Sonzw Tureaps.—P. Hickey, Aubarn. N.Y.

Poxrixa Macuxexy.—E, Cope ¢ al., Hamilton, Ohlo,
Barsixo Wrionrs, 270.—T. A. Weston, Ridgewood, N. J.
Trreorarn.—M, Gally, Rochester, N. Y.
Teouxoe Boor Sores, ¥10.—8. H, Hodges, Lyon, Mass.,, et ai.
Recent Amevican and foreign Patents.
Improved Ant Trap.
Theodore G. Ames, Kosse, Texas ~This fnyontion relates to a new annu_
lar shieet metal pan arranged 8o that 1t ean be used adyantageously for tho
purpose of catehlng ants, In use this trap {s plaved apon the ground over
and around an ant hill, and garth s pilod around. Within the trap moist
#oll 16 by preference plied, the moluturs belng for the purpose of not chokes
Ing the entranoes Into the ant hill, All ants that may sttempt to reach the
cotrance Lo the hill may, or will, pass over tho uppor odge and drop (nto an
unnular chdmber, and all thoso attempting to loave the kil will poss Into
the samo chumbor, On the wmooth motallfe Innor facos of those plates nn

cent will bo fmpossibio to the auts, and thoy thoreforo will be seourely
caught and retained,

Improved Adiusting Attnchmont to Roversing Lovers, ote.
George W, Jordan, Passnto, N, J~This lovention conalats of 5 worm
wheel and torning goar to work 1, and a toothed face on tho quadrant bar

the same thme the worm wheol, which alio serves for the Lolding catol,
can be disengaged by the ardinary cateh lover, In the same manner that the

able extent,
Improved Collar,
Andrew Flatley, Brooklyn, N. Y.<This Invention has for fta ohjoet to
Improve the construction of Unen and other collars to adapt them torecelve
an ornamental clasp. The Invention conalata in forming an obtuse sallent
angle on each of the foner sides of the lappets of & * Byron* collar, thus
forming a trisngular spaceo avove and below the satme when the collar is
adjusted for wear,
Tmproved Ash Sifter,

Bamunel 8mith, Brooklyn, N. Y.~This loventor proposes to furnlsh to the
public an sah sifter supplied with a mechanfsm by which the dust so annoy
g in sintlog Isentirnly obyisted, nnd at the same time the danger of fire incls

detit to the present modo entirely avelded. In osiog this sifter the maln

thoroughly shaken till the pleces of coal and webios are noparatod, when tho
hand lever In taken out, tho yesso) uncovered, the slove with the unburned

might be mada useful,

.

carting off,

Equrnmnuivx Pisrox VaLve.—T.Critchlow (of Baldwin, Ps.), London,Eng. |

for holding the lever of u revorsing appuratus, throttle valve, and the ke |
levers, so combined with the Iu‘\'nr and the satd holdlng bar that the lover |
oan be shifted by the worm whon It Is deslred to adjust (t nicely, while at |

ordinary eatoh fs, when the prinelpal loyor (a to be shifted to any consiiers |

Yessel I uncovered, tho slove with the ashies to be sifted In placed on the |
Jugs made within, the cover replaced, the hand lever Inserted through o slot |
fnto the holes provided In the aleve and projecting band, then the stove Is |

coal removed, and tho matn yossol with the ashes placed In roadiness for |

Improved Fire Extingnisher.
Jolhn O, Meehnn, Bprinufield, Sass —The Inveution consiate n e fmprove:

| ment of fire extioguishers. A pipe, conneoting with the Wofler if ap i

In which ateam fs mafntalnod, 18 sresiged to extend arouni (he room. A
] valvo cano Ia arranged with o 0ap, Baving saveral nozales pointing tn aifers
| ant dirostions, to deliver tho atentn escaping from tio pipe i Jts Wiieo tha
[ ynlve I opon, THo stom of the yalve conneets with s Tover, whioh n enosed
| 1o tigld the valvo shut by w atlck placed under Jia frea end, and resting on
Lon ndjuntatlo seat, THIs stick Is hollow, aod filed with powdar or other
| oxplontve mutarial, with which n fuse connects, Whieh 1s (o b 40 axtanded

about the room, and wo disposed that 1t will be tgnirea avtekly In onse of
fire 1n the room and explode tho stiok, 80 an to fres the valve and allow the
#teamn to opon (L and eveapo into tho room. A bel) cord 18 attaened 1o an
oxtennion of tho lever for tranknttting an alarmm to other rooms ar fronuent-
ol placos. {

Tmprovement In Incawing Cuustio Alkali,

Georjre W. Hlumphirey, Fompoy, assignor to Wimself and J. Manros Taylor
Now York elty <This fnvention conalnts of an improvemont tin the mods of
Incasiog enuntic alkall (xoda or potash) o hermetically sealed snvelapes, so
an to wecare 1t mont perfootly agatost atmospheric deterioration sud delt
fquescence, which aleo 1t highly #ivo nature Nacmiess. The
Invontor uses for this purposs indie rubber cloth, cut nth suituble sized
ploces, Whon thus envoloped with India rubber the wholo I8 wrapped with
common Manllla paper.

Improved Chorn Fowor.

Willtam A, Lowls, Springfield, Vi~The objoot of this invention 18 to fm.
prove the spparatus employed (o rotating the dashiors of churns, and con-
NN, firat, of a clute)) by which two gear whoels aro fastoned so a8 to re.
volyo togethor, 1t nleo conalsts In the mode of confining the whoels 1o the
urbor. Whon It Is dealred to glye tho dasher s more rapld motion, the ono
wheol s detached from the arbor and pliced apon o stud, which enablos the
two wheels to mesh togother and Inerense the motion of the dashor.

Tmproved Friction Cluteh,

Bamue) B, Alger, Oxwogo, N. ¥ —This invention has for its objeat to fur.
nishnn improved frictlon clutel grasping the pulley promptly and flimly,
The Invontion consints (o certaln combiontions of parts, as herolnatier
desoribod. The loose pulley (s kept Intplaco upon the shaft by menny of
o collar and by the conter pioce of the ¢luteh, which center plocs 1s Keyed
With sald shnft, and 16 made In the form of n dink of a less dlamoter than
tho pulley, and has & wide transverse groove formoed scross the middle part
| of 1ta onter aldo, The slde edges of the centor place are notohed at the ends
i of Ita tranavarse grooye to recelve blocks, the ends of which are plvoted to
i the outer odgen of the plates of expandiog artor. The outer edges of fhy
| plvoted blocks are curyed to correspond with the ouryo of the flange or of
| the pulley, and aro, with the groove, formed ln the Inner surfaoe. This con.

struction given o greator friction surface to the ¢lutel, and enables It to
| grasp and hold the pulley more firmly. Double plates are arranged, the
cdgen of whioh aro slightly inelined 1o it squarely agalnst the tnelined eides
of the wedge keys, which are driven botween sald edges to enuble the wear
of the cluteh to be convenlently taken up, The plates are 8o secured Lo«
gether that the arms may be readlly contracted and expanded, as may be
required. The expanding artos can bo readily attached and detachoed.

Improved Washing Machine.

Price C. Dillan, Villisca, Towa,~This invention has foritsobject to furnlsh
an Improved line for w g clothes quigkly and thoroughly, and
without Injuriog them, and the apparatus may be used as & receptacle
for unwashed clothes and a6 o wash stand,  The fnvention consists in
thio combluntion of a concave stationary rubblng surface, and o vibrating
| rubber of corresponding form, pivoted fn slotted bars, which are provided
| with latern] armu or extensions, hinged to the side of the tub or box o that
| the rubber may move up and down to adjust itself to the thickness of the
clothos. By sultablo arrangements the rubber can be convenlently turned
back for tho ready insertion and removal of the cluthes, The machine may
e wpernted when deslred by & porson sitting at the end of the box, the
cover of which may be turned back (nto o horizontal position Lo serve os a
table to hold the glothes when belog put Into and removed from the ms
chine.

Improved Horse FPower.
| George M. Branch, Winona, assignor to W. A. Moore, Magnolis, Miss.—
This invention hss for its object to furnish an Improved horse power for
driving cotton gins and other light hinery. To the middie part of the
base of the frame of the machine Is sttached s step In which a pivot formed
upon the lower end of & vertical ahaft revolves. The upper end of the shaft
Is plvoted to the upper part of the frame. To the lower part of the vertical
shaft (s attached a aweep, to the end of which the poweris applied. To the
shaft and sweep Is attached & large horizontal wheel which gears with
| snother wheel attached to & horfzontal shaft of which the bearfngs slide up
! snd down In grooves In the [nner sides of upright bars attached to the upper
f partof the frame. By adjusting wedges the sald beariogs msy be adjusted as
! required. The teeth of the gear wheel also mead (uto the teeth of another
| small gear wheel attached to a shaft to which fs sttached the band wheel
| from which the power 15 taken to the machinery 10 be driven, By this con-
! struction, the power, being applied to the large wheel, Is applied at great
| advantage, £0 that more work may be done with a less expenditere of pow-
| er than with machines constructed in the ordinary manner.

! Improvement in Extracting the Juices of Sugar Cane. ete.
| George Wilkinson, Antonfe L. Possoz, Jean P. Lafargue and Auguste E.
| Dutreth, Paris, France.—Thls invention i& s process and spparatus for ex.
| tracting juice from cane and other sugarcontaining matter. The eane in
| the form of chips Is fed continuously through vats provided with agltators
i which carry the chips back and forth. Theliquid forming the extract Is, by
| the arrangement, constantly becoming stronger, as the newly admitted
liquid comes first into contact with the spent chips of cane or other wate.
[ risl. The taventorsolaim: 1, Thomode of extracting the sacchurine mast-
| ter of cano and othor sacehavine substancos, by subjecting the same, when
sultably propared or divided, to the action of heated sacclaring Julce, fol-
lowed by washing 1o s mixture of dilute julce snd pure water, sald opera
| tlons belng conduoted I the apparatus specified, 2, The combination of
two OF MOre mAcerators, substantially such ns described, into and mu‘mgh
| which the prepared cane or other saccharine sub s yoly
I phssed, as sot forth, the Hquids with which sald substance Is treated during
I {te passage through safd macerators belng obtalned and supplivd to and
!dlschnrgcd from sald macerators., $. An apparatus for extrnctiog tho
Julees of sugar cane and othersacehnrine vegetable substancos, the parts of
which are constructed, combinod and arranged for operation,

stmproved Upright Pinno Action.

Goorge C. Manner, Mott Haven, N. Y.~This lnyention 18 an lmproyement
| {n the class of planoforte sotlons whoreln what In Kuown as the French
action {s adapted to upright planos. Tho improvement connints malnly (n
tho arrangoment of hammer and rebound custilon with the main leyer of
the French action on which the Koy operates, The damper, whict, In poals
tion of rest ix held by n spring constantly ngalnst the cord, is supported on
» lover by a aliding rod so that whon sald lover (e swung up by the action of
the key it will In the first place act upon the hammer, secondly, push the
dawmper off the cord, sud, thirdly, carry & cushilon forward to recelve the
hammer when it drops back from the cord,

Improved Mackine for Cutting Hoops.

Augustus G, Parkhurst, Appleton, Wis~This fnvention rolates Lo & new
{raprovement In machines for cutting beveled pleces or sheeta from blocks
of wood ; and conslsts tn the armogement of the cutting Kuives in a sllding
trame. Tho plece of wood to bocut Ia placed on a bed, against vertical ribs,

and between adjustable ploces, Short knlves arc arranged which may be
’ set to any required angle with o long knife. As the knulves are brought

down upon tho plece of wood, the ends are cut to & bevel simultanooualy,

and then the sheet which s cut from the piece by the long knlfe will be
| evenly beveled at each ond, 0 that they way be lapped on oach other and
fastened whon formed (nto boxes or eylinders for varions purposes.

Improvement in Dental Gold.
R, 8, Willlams, New York clty.—In this Invention, two or more sheets of
| plaln foll with an outor shuet of frosted gold are rolled lnto n oyllnderover
nmondrel, and the lapping edge of foll caused to adlvre by passing it over
tho fame of i alcoho) lamp. The frosted gold, by 1tn greator siimoss, wil
| provent the several folds forming the coll from adhoring. .-




Scientific  Amevican,

' ﬁ Tmproved Wasking Machine.

Boone, Towa ~1his inyention has for (s object to far-

mnnlluucitn The sldes sid Botiom of the tub are
chhu.uﬂ.llo ond edges of which are bent over the curved
~.‘ the lower parts of the vertieal ends. The upper edges of Ihe
“"’“'“hﬂllllc.tﬂ 1o the lower edges of the upper
wido parts of the eads which project beyond the curvod sides to enlarge the
Imﬂlld the tuh, Slde boariis sre sttacked 1o the edges of the bars
To u bAr al Obie side of (he tub 1s attachod & boand, (0 serve as s
“ andaleo 1o provent the water from spatteriug out. To snother bar

#6 attnched an ondinary ruddilng board to enable sueh parts of 1he clothes as
Ay be very much sofled to bo rubbed by hand. In the (nner surface of the
‘onils paraliel with and st a Httle distance from (he sheet metal plate Is
formod & groove, which, at the Mlde of the tuh Bext the rubber board ex-
Tends up 1o the vpper edige of the sald ends. Rollers, which are made (o
e form of cylinders with longitodtnsl grooves formed In (hem, are
wild 1t the gr Stats ¥ rubd bars are alternated with the
palre of Mm An oscillating rubber fs arranged (o adjust lisell to
the thiekness of clothes belng operated upon, and 10 turt the elothes com-
pletely aver at each stroke.

Improved Churn,

-4 . Henry A. Hincheer, Hustouville, Ky.~Thislnvention tas for 1ta object to

. furalsh an Improved churning spparatus. The mode of operation of this
tavention 1s as follows: As the dasber moves down and expresses the
areamm, throngh & oy lisder within the chura, at slde porforations which are
below the dashier undl at the open and ralsed end of sald eylinder, the vaca-
um crostew above the piston Is Blled by the lugross of eream from upper
‘partof churn. The strokes of the dasher followlng one another (n qulck
succomion, s circalation of the cream (o currenis, tn sud out of cylinder, ts
mﬂmmlﬁlly matotalned ontll the butter comes.

Twproved Door Spring.

Leonard J, Higgtoe, Mount Desert, Mo —Thls tuvestion relates to springs
for closing door and gates ; and conslsts In the mode of applytog the arm or
Jever which connecta (he spiral spring shaft with the door or gpate, sald ar
maapement allowing the tenslon of the spring to be varied to prevent slam-
‘ming, or to exsure an entire closing of the door or gate.

Improved Litting Juck.

James 8. Haldeman, Kansas city, Mo., assiguor to himself and Harry E.
I Clark, of same place.~This Invention has for its olject to furnish an tm-
proved Jack for liftiog beavy welghts, which shall readily adjus® Itself to
e movement of the end of the heavy body belng ralsed. Tolugs formed
upon the upper side of the foot plate are pivoted the lower onds of two
bars, the apper ends of which are conseoted and held in proper relative po-
sitions by plas which pass through lugs formed upon the edzes of sald op-
peronds, Thefront pin ls provided with 3 roller to prevesnt friction as the
Jfting bar is rateed and lowered. The Mfting bar is made of such & size as
10 8 Into the space between the two bars, and of wuch » leagth that ttanp-
per end may be kept In place by the roller and plox. To the lower end of
Ihe bar Is attached 2 cross pin, the ends of which enter and move up and
down In longitodinal slots in the sald bars. Upon the forwand side of the
Jower ead of the Hfting bar is fonned & shoalder of step upon which the ob-
Tect Lo be ralsed rests, and apen the rear side of he barare formed ratebet
tocth to recelve the end of the operating lever to ralee the body. The
leyer v passed through a loop or stirrap pivoted to the rear pin 1o serve as
afulerum, A pawlis pivoted to the rear pin and s held forward agatust
e toeth by a spring, tohold the Nfting bar In place while the lever is be-
{ng adjusted for saother stroke. Upon the pawl is formed a prejecting

Qoo&wmo‘lunmn when the bar is to be lowered,

Tmproved Rice Huller,
Milton E. Stacy, Thomasville, Ga.~The invention consists in the fm-
‘ provement of rice bullers. The bed or mortaris made of a single block of
y %00d or of several blocks secured to each other. In the upper side of the
Mll formed a ring groove, the lnner slde of whioh Inclines toward the
centerand the outer alde rises more abruptly. ‘The block or bed Ia sur-
y rounded by a frame or orlb. A shaft passes throngh and works in a holo in
mmu the bed, sod 1ty onds work In boarings (n the frame of the ma-
chine below and sbove, belog 0 arranged that the shaftmay move up
and down, as more or less rice may be In the groove. To the shaft sbove
Lho bed are attached radial arms, to the ends of which are pivoted wheels
10 such positions s to roll along the ring grooye and operate npon the rice
in sald groove. To arms attachiod to the shafeis rigldly attached a soraper
to push lhllutnn the Inclined middle part of the bed down (nto the
mnmm parts of the rice may be operated by the wheels. With
one or both the arms Is da to th down the rice la the
. groove and bring 1t 1to better position to be operated upon by the wheels,
L which may be ralsed tnto a horlzoutal position when destred. The rleeis
] fod Into tho groove from w hopper, In oneormore pofnta a dikcharge open
“tbg Is formed 1o the bed through which the rice when bulled Iy drawn of,

and which is closed with s gute.

. Tmproved Furnitare Caster.
1 Cevodra B, Mdon. Now York, N. Y.—The above inyentor has regently
g patentod threo Inveutiona relating to the construotlon of casters for far-
niture, asfes, trunks, and foral) the purposes for which casters wre uacd.
s The firat cansists in & conical shaped cop, made of & slngle plece of metal,
with an enlargement or channcl around the base, and -ma A cavity at the
‘conter or spex. A sorfes of Yri balls are d around the caster
ball, and the screw s fastened to tho ahell of the caster by means of & square
hiead and a cup shapod nut, which nut screws, by means of ao independent
serew thread on body of the scrow, down on the back of the shell, An elas
’ tie lulng Is provided between the cup and the caslng (o prevent thelr con-
. tact and lessot nolse. The object of the second Invention teto fmprove the
mieans of protecting trunk canters feom (ujury ; snd 1t consists In securing
- uumqlngmm canter ball In placed and customarily rovolyes, ina
cavity formed in the bottom of the trunk, by means of tonguon ur olips
. strock up from the sheet metal, Mntug sald eavity. Tho third nventioh con-
“ummupmum balls 1n & castog on and above
mmmmmmu the eap or socket that ts applied to
w farniture leg, qouuuuuon Delng such that the friction (s greatly
“.‘ nﬂm v ligel mado Lo readily tarn and conform to the mo-

tmum

mnl m Trap for Bee Hives,
mmm Mo.~This Inventlon conslsts tn & now con.
ol moth box or trap. Thebaso Isattachod to the brood chamber
The top of thi math trap forms the ihting sbelf or platform
boneath which ro the moth ontrauces, Inelined
d down which the motha alido to the center,which oentorts
lmp contalning water or other Uguid, or o slide,
‘of which the moths are destroyed. The eowb onttiogs
mmuunm an orifiee tn the top lilo the
bottom of the brood chamber has an orifee of sim-
ored with wire gauze, to provent millers rosohlng tha uppor
1o hive. Tho comb frames atand vertically and sllda (n from
~ Fach frame nas a groove (o 1ts bottom o reoetye
m wire at each end. At one end the wire en -
IQNWQM tho other end 1t reoelyos o hiugod steap of
i for onch wire. The framos are beld (o s vortoal

object of tuls lavention

il be Hght and bondy to uwo, The
W wlro ud form, The outer

M uw.m are, consequently,
Armnly together through the basket, A con-
thar band lc placed noar the botton of the
and are confined by n not

! L Of throe borlgonin) thiok:
Mu vertical stayw of tho baskel.

h Lhe ouler vertical staye, snd glyos
Toundation crom s fitted ovarand

aro arranged on opposite shdes of

Improved Hallvond Raill,
L Gates Augle, Chlengo, 111 ~This luvention isan fmprovetient (n the
Clam of ralls formed of wooden stringers or thimbe re, and metal angle plates

Applied thereto. Wood stringers oF aleepers are (o be arranged along the

ter, and butted togeiber end to end 1o » Wppert t ralls Thess stringers
are rvanded at their upper tuner corser Augle bar shaped ralls are sup-
ported on these stringors, the part whieh I8 thiek and strong holng on the
0P Lo recelve the treads of tie whsels, and the part whiek (s thin and Heht
belng arranged on the Insde of 1he stringer Lo recelve the laters] thrust of
the Banges, and also 1o sastaln the welght of the traln The corner I
Pouldedd to correspond to the shape of the tread 0f & car wheel, A strength
entug rib bs formed along the lower edge to prevent the hreaking Iaterally

by the vertioal straln, A Hp s turned down on the outer edge and forced
I6to the top of the stringer when the rafl s 1ald, to hold It ngalnst working
Off laterally and In ease the bolts work Joose; aleo, to act In ronjunetion
With tho bolts for holding them on the steingers. A strong Oat plate (s Jet
80 the top of the stringers Sush with the surface where the ralls meet 1o
prevent the ends from belng forced lnto the wood as they would other-
wise be.
Improvea Machine for Turning Bogs.

Josoph Martin, New York clty . —This invention has for Its objeet to fur-
Rlsh an lmproved machine for turning bags after they have been sewn,and
Wihich shall be so constructed as 1o take the bag sfter {2 has been turned
and deliver It {n a pile upon the platform or table of the machine. To the
forward part of the table and platform of the machine are attached two
nprights, In the taner sides of which, near thelr forward edges, are formed
RTOONES L0 serve an a way for & frame (o move up and down in. To the
platfonn between the uprights are attacked two other uprights te recelve
the bags to be turaed. To the upper ends of the arms sre pivoted friction
whoeels to diminfah the triction as the bags are drawn over sald arms o be-
ing turned. The recelving arms are adjustably attached to the platforns,
%0 that they may be moved toward or from cach otlier, as may be desired, to
Adjust them acconding 1o the width of the bag to be turned. Upoh the
outer edges of tho npper parts of the armas are formed Ioclines which, ss
the bag is turned and the lower parts of the arms pass below the offiet of
the receiving arms, force apart or spread the lower ends of the sald arms
spreading outthe bag. The tapos pass around the guide rollers and deliver
the bag upon the fly, the fngers of which enter the spaces between the
tapes as they pass from roller to roller. The fiy ls operated Lo deposit
the bag upon the piatform by a colled spring.

Improved Wheel for Vohicles.

Michael MeNalley, Houston, Texan~The Invention contlats ln & one plece
attachment for wooden' habs.  The wooden hub belng tarned larger In the
widdle, and the groaves forthe bars betng out, & double band Is driven on
the conter of the hab, 50 Ihat Banges lnclose the spoke wortises and support
ihe spokes aa they are driven, like wise preveatiog the wood from checking.
Thus, while the spoxe tenons will be In contact with the wood, the latter
will be supported and strengthened by bars, so that igidity of (he spokes
and durability of thalr sockets or mortises will be altalned. The shoulders
of the spokes rest both on the wood and metal bars, theroby insuring s firm
and enduring yet iy clastic P

Imiproved Labricating Componad.

Ethan A, Tonner, 81, Louis, Mo ~The object of this invention Is to fur.
nish a lubricaut for car axies and other purposes, which conslsts of tallow,
oll, Tripoll, and lamp black. These fugredlents are thoroughly mixed to-
gether after the tallow Is reduced to a liquid state by the application of heat.
The Tripolland lamp dlack polish the Journal, while the tallow and oll Ju-
bricate It

Improved Furnance Blaock Press.
Alfred Hall, Perth Amboy, N. J.~The object in this invention is to vary
the form of the block by means of & slugle palr of sdjustabdle plungers (o a
stugle mold, and to so arrange the machise or press that the labor wiil be

¥ 1y diminished and the blocks bo pressed (n a move completo and work-
manlike . The tnv lats inad) ble plungers sod change-

able boarfug presser knobs. The movement of tho presser Dars Isslight,
but powerful, The pressure (8 glvon at each odge of the block, and, while
the thickness s governed by the depth of the mold, the edges are mado to
to the p of the pl After the block Is pressced it Is
shoved from the mold by moving up a plunger, and Is taken from the plat-
form by hand, when another block 18 placed upon the platform, and the op-
orntion I ropoated, The press ls operated by Lwo men—ono to each pair of
lovers—who put ot and take off the blocks,
Improved Bee Hive,

Amos Deweese, Oak Mills, Kaneas~Thls (nvention 13 an lmprovement (o

the clossof devices or apparstus for closing tha e¢ntrances of a sarfes of

Improved Horse Moy Rake.

Nichard B, Sheldan, Cansstota, N, X ~ThiA lavention has for Iis object i
farulsh an improved sulky or ridiog horee hay rake, which shall be so con.
stroetod that 1t may be readily controlled by the eparstor. The lnvention
conslsts 1n the pivoted pawls, in combioation with the michet wheals
attachied 1o the hubs of the drive whecle, and with the sxie of & horse hay
rake: tn the hinged form of the semlcirenlar T grooved plece, and in a se!.
elrentar T fanged plece, 1a combination with the axls and thills of s horss
hay rake, In order that the welght will always be direetly over the axis of
the asle, whatover may be the pesition of the aperating parts of the
machine : 1o arrangements 10 throw sald pawis ln'o gesr with the ratchet
wheels: and aleo devices to throw sald pawie out of goar with the ratchet
wheels of the drive whesls automaticaliy. The former pawl mechanten
projects the pawls (nto contact with the mtchal wheels, s thal the revola.
tlon 0f the wheels may ralée the rake toeth (o domp the lned., The Istter,
wilhdrawing the pawis from the ratehet wheels, allows the teeth to drop to
the ground from thelr own weight. By saitable arrangements, by pressiong
downwan and forwand apoa the upper end of 8 lever, the rake teets will
be he'd down firmly 10 thelr work. By moving the upper end of the lever to
the rearward and pressing it downward, the tegth will be mised from the
ground for couvenlence in pussing over any obstruction. A button mnxy be
tarned to hold (he leeth away from the ground for convenience Ia passiog
from plsce to place

Tmprovement in the Manufactare of Traveling Bag Frames.

James B, Blakalee and Charles ¥. Bakslee, 88, V'etersbarg, I's —For mak”®
lag the sheet motal angle bars comprising the frames (or the top and ends
of travellng bags, the Inventars propose to take s fat steip of metal of the
leogth required and wids enotgh for the two bare of & bag, snd St ponel
the holes for sewlng the cloth or leather portions of the bags 10 them, and
stiape the ends for the blanks of the binges, to be subsequently completed
for jolnting the eads of the frames together, The strips are then bent Into
proper form by dies which are male and female, in the form of right angled
Blocks with beveled sldes, each stucceeding set used belug more scute In the
angles of the beveled sides than the precediag set.

{mproved Rotary Printing Press,

Calvert B. Cottrell. Westerly, R. L—In continuously revolving eylttnder
printing presses, there {s considerable 1 ¥ In the reglatering of the
Mivets on the cylinder. The difenlty It oviag to the Ngh speed of the
gripers wheo they close upom the paper, which s af rest, the gripers
belng on the cylinder and revolving with 1t, 2ad the paper Iying on the table,
which causes the gripers to slip & little on the paper while closing upon 13
and before selzing It with sufelent force to overcome the vis inertia snd
st It 1n motlon. Tuls slippage varies with every varistion of the speed of
the eylinder; also, with diflerent conditions of the paper snd by other
canses. 11 s proposed to overcome the dificalty by baving the gripers cease
to revolve with the cylinder at or before the taking of the paper and be at
rest, or nearly so, relatively to the cylinder walie closing upon the paper,
snd nlso be gaged rolatively to the paper at the same thme by the lnstry-
wentality of a device independent of the cylinder, but In such relation to
ihe table whercon the sheets of paper are prosented to the gripers that the
latter will always come 10 the paper exactly the sswe, Irrespective of the
spoed of the cylinder.’ To this end, the gripers awing or slide ar otherwise
move forwand on the cylinder Just before coming to the place lor taking the
paper—say at the time of discharging or releasing the printed sheet—40 a8
to galn time fora slight perfod of rest, and then fiy hack against the afore-
sald gage or #op, and rest whille closing upon the paper, theredy ensbling
them 1o gripe It frmly and secarely, and always 1o the same relstion to the
table before belng set In motion with the cylinder agaln.

Improved Combined Buronn, Wash Stand, and Wardrobe.
Thomas W, Moore. New York clty, ssalznor 1o Fanzle N. Moore, of same
place.~This Inventlon conslsts of an upright wood case, divided vertically
a two principal compartments, o3¢ of which Isdevoted to the purposes of a
wash stand In the Jower part and & Durcau ia the upper part, and the other
Is, by preference, devoted 10 the purposes of & wardrobe, but may bave
drawers Instead. The waah stand part is provided with su ports for the
wash bowl apd the scap dish, which swing out from ander the drawers
above when a door which Incloses the froat Is opened ; also, with special
places for the other articles of crockery ware sppectainiag 10 a dresalng
room. A doot I8 also provided for the wardrobe when seed as sach. The
ohject is to combline efther two or three of the principal articles of the fur-
niture of & roomm in one, €0 as to tze apace and
Improved Rock Drilling Machioe.
Ferdinand Johnson, Toledo, Ohlo.~Tho object of this invention Is to con-
struet 8 dedll for boring for water or oil, which, by 2 rapid suecession of
kes and turns, accomplishes quick and effective work, and which may

hives simultanconuly. Tha fmproy b Ints, fOrst, In Angthe
sllding bar, which conneots the entrance gates of tho several Livos, 5o as to

bo wasdly ratsed and lowered as the exigencles of the work require (t. The
Invent! Ixte, mainly, in a spring lever connection of the drill, which

stand {n the piace of the vaual alighting board; and, 1. In a pecull
manner of providing the gates with wire gauze vontilators, wheroby, when
the bee entrauces are closed, alr may be admitted.

Tmproved Harvester,

Richard A, Roborts, Sallsbury, Mo,~This Invention haa for (ts abject to
lmprove the conatruation of anlmproyved harvester dropper for wuloh let-
Lers patent No, 18886 were granted to the same inventor July 2, 1852, The
Anger bar which (s hinged or Jolnted (s socured to the graln divider, and the
bar ts aupported at or near Its Linge by & shoe. The (nper end of the bar ls
conneoted with the frame of the machine. The platform upon which the
wraln falls s formed of a number of palra of parallel slats. The auterends
of thowlats are securad to the graln divider, and thele inner ondaare con.
nected with and supported by bars or & framowaork attachod to the frame-
work of the harvester. To belts are sttached teeth, prongs, or Augors of
such o lungth aa (o pass through the slote Between the slats and rise above
sald alats suffielently to take hold of the cut grain and carry It across the
platfarm and wp the lnelined part of suld platforo to the dropper. Curyved
s, when Towetod, recelve the gratn and detalu (6 whilo the droppor (s bo-
Ing operated to drop the gavel to the ground.

Improved Washing Machline,

‘Williuny B. Millegan, McKinnoy, Texas.~This Invention has for (ts object
to furbish an Twproved washiog machine whioh shall wash the clothes
quickly and thoroughly, and without tnjuriug them.  In uslog taln muching
u lever Is ralved to bring the rubber Lloek to the UPPEr PATL of (he Wash
board ; & part of the oloihos which have beon proviously toaped and placed
10 the water I tho box Indrawn up wud spread over the lower part of the
washiboard. The lever 18 then moved up kad down, which moves the rub.
Bor up and down upon the washboard antil the sald portian of the clathes
n washed clean, & Unoket, euoh tine the lover e ralved, bringing up waler
from this lower part of the box 10 wet the clothes while belng operated
upon,
Iwproved Wardrobe Dedstond,

Ttiahnrd W. Frost, Now York lty.~The Inventlon consiats (n the lmprove,
wont of wardrobe Dadatonda. The oase for Ineloaling the bed 1 conntracted
10 40 fort of & boreais, and hus i drawor th (he upper part, and o detachn:
able front tiolow, which closes the entrancs (o the space for ineloslng the
Ded, Tho mattress (s hibged (o the batlom of e case and bs divided at the
middie lopgitudinally (o two seotions tn order to foid short, The sectlons

wre hingod togathor, The logs ay be blaged (o the mattress frume to fold
down At an tho Botkans when thg Dod 1s folilod up, A have applinncos tor
Lraglog thetn whua supportig tho bed, Whon folded ap, the parta will bo
secured by hooks and oyes,

Improved Searl Hing.

John Haack, Moboken, N. S, ani fatntemme Dolot, New York eity,—The
objeot uf this laventlon is to supply o seart ring whioh, tn s neat and nm.
cfont manner, RUAckos nud eloses sponrely Lo the soarf or other objeel - The
fuvention conslste of & broad band, round, oval, or othorwiee, with a buckle
Blaged to 1LwhIeh supports a hook-like plo wnteriay, through & pcrtonuoa
to the laterior of the riug, and plaretig the artlole to which It iy opplw
adlnring seonroly thereto.

tmproved IMacking Brash,

Qharlon W. Magates, Brooklyn, ¥, ¥.~1ho objeot of wis lnvontion Ly 1o
strerython and rendor wore durabla the brush uped fOor BIRCKing buots aud
ahoos, sud 1L consiata 1 & Dlacking hiraah baviog the supply brash, polisher,
and handle Jolnted together by dovetall tougue snd groove, Instead of beluy
attachod by scrows s ondlaarly,

Imparts a strong force to the same (o connection with grooved rollers with
aalide t for the purpose of Ulting and guldiog the dril),

Tmproved Guu Lock.

Walter J. Morrls, New York elty ~This lnvention conslats of lmp
ments {n pistols aud other mmull Afims whioh have or are lutended to have
tho hammer working behind the breech of the barrel or recoll block and
petween the sldes of the toek or sldes of the feod armns, The lavention com-
prises & cover, over the lock and the opentag {a the breech blodk through
which the firfug point entery, to lotereept any object that might fall tato
the look ortnto the opealng o the broach blook, and a device on the ham-
wer for throwlng oft uny ohjeots lodeing on the cover. 10 stop the bams
wer aftor It has penctrated the priwing at the right polnt, asd to protect
e fring polnt from wedglog 1o or sirlaiog aga net the walls of the opentog
through the rocoll bleck, the hammer & made Insdde of the Jock, so that
wheo It has moved forwanrd as far as [t s futended to go 1t will be stopped
by & polnt or poluts which are provided lu it ar on the lower, middle, sad
ruar parts of the recoll blook,

Improved Feooder and Filior for Bollors.

John G. Folton, Toledo, Ohio~The object of ihis lavention is 1o exclude
from steam hollers all those Impurities that are uauslly coutalned b the
foed wator suppliod to thom, The laveation conaluta, more particalsely, in
the arrangemont, within tanks that contaln tho feed water, of a doxible
plece of pipe which s connected with foats that hold the end of sald pipe
I tho upper and therofore purer part of the water coutalned within sald
tanks, 80 that the water Rowlng through such flexible pipes late the boller
will be comparatively pure, | hoas the sedi Jed within sueh
tanks will not be allowed to onter the pipes.  The laveution alao coasiats
In My arrangement of atrring dovioos within suok tanks, for agitating and
stirring the sediment that will setile on the bottom of (he tanky, so thal
sueh sediment will run out whaen the y cook I oponed (o disch
the secumulated tmpurities,

Tmproved Thill Conpling,

John Martin, Henry clty, I =The fuyentl Inta In o thill coupling
which s stinple eouttersnuk Jaw coupling with the horlsonisl Bolt passs
ok tirough, s0 that when (8 wears 1oose the slighteat turs of the bolt nut
wakes the coupliog tUght and arm,

Tmproved Ollor,

Cyrus B, Grandy and Ziba I, Grandy, Stafond Spelogs, Conn,, suslgnom ta
thomselyes and Wiam D, Henld, of same place~This lnyention conslets
of an ol) vessel luto which oxtends & tube, Within the tube 1 & seconsd
tube, the Jower ond of which ts alosed. The frst tube han orifioes made th
11, tear the polut of (s junotion with aud Inslde the vesssl. The juncr tube
sliding within I8 arranged tn connection with w Tevor and apring so that (v
may he operated from without to opon and elos sald orifoes wtid 4o to sllow
OF provent tho escape of ol from e apout,

Improved Bivap for Sireet Cnrs,

Maklon Warne, Philadelphia, Pa~The olject of this invention 14 to fur
ek an tmproved form of hand sapport foe p I .‘M e ed
to sband In sLreot ar olher rallwiay oars or tod shat 1¢
shadl aleo serve na mn advertialug mediom | sl u ununlm In & motallte
trume (Incldenially adapted forcontatulngaly 15 suspended from
the hand rall by & swivel connection, and in & hand mu lllulnd thereto,

The frame In #0 constructed that the cards or sdvertisetunnts reads
Iy ehanged from tme to time, ue may beo found Novessary, ki
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Srientific

Amevican,

wrulators and Gago Cocks—For
v & Netsa. Delhscro,
Brown's Conlyard Quarry & Contractors’ A

Wanted—The n parties who can
mAke first class small l‘rl:!::-‘u?:- ani o OA'I:“IW

Address O. L. T, ' 0, Dux 77, New York.

Abbe Intost and
uﬁ“’::&umu h?:ﬁ‘r'::cu :' Forsalth
e Bl v Ith lnte improve-

n
mans i vaper Bnglnserliiinie Comer.
i e 1di Extonsion, and
ms&?!hw %‘J&'&’:ﬁmfﬁhm 1583 Dean ém‘u.
Drookiyn, N. Y

Boston, Muss, nells Improved Me.

ttors now stirring the minds

of m}‘g& :&n method of Wm’nﬂplm. The
Klastle Truss rotalos the rupture absolutely, In apite of
the most violunt exerelse; bs worn with ease and com-
fort night and day, and not taken off at all il a cure Is
ronched. Sent by mall everywhora by Tho Elastio Truss
Qo No. 6D way, New York City, who send Clrou-
ars free on application.~N. Y. Independent, April
Wantod— mont as Foroman or Su.
perintondent o M 6 Works by a thorough practical
engineer and draughtaman : lnnge exporience home and
West Indios (n deslgning and erveting genoral macht-

paratus for veying rialby iron cable,
WD, Androws & Iro, 414 Waterst.N, Y,

The Berryman Heator and Regulator for
Stoam Doflors=No ane using Steam Dollers can aftord to
be without thom. LI, Davis & Co.

Cireular Saw Mills,with Lane's Patent Sots;
more than 130 In operation. Sond for deseriptive pam.
phlet and price lst, Lane, Mtkin & Brock, Montpo.
tter, Vermont,

Tren Pranera and S8aw Mill Tools, improve
menta, Bond for olronlars, O.APrescott Sandy 11, N.Y,

Five difforent siges of Gatling Guns are now
manufaetured at Colt's Armory, Hartford, Conn, The
latger slzos have o rango of ovor two miles, Theso arna
are lodispensable (n modorn warfare,

Steam Fire Englnes,RJ.Gould, Newark,N.J,
Cabinet Makers' Machinery, T.R.Bailoy&Vail,

40 different Bandsaw machines, 60 Iurnm‘f
and improved oval Inthes, shapiog, carviang and mould-
Ing machinery, for sale by Fint & Pryibil, 461 W. $0th
St., New York Oity.
For best Prosses, Dios and Fruit Can Tools,
Diiss & WHHaAme, cor, of Plymounth & Jay.Brookiyn, N.Y.
Gauge Latho for Cabinot and all kinds of han-
dles. Shaping Machine for Woodworking, 7T.R. Balley
& Vall,

To Let—IFor Manufacturing J’mr YORCE— N
brick bullding 126550, with Water powor 86 5.1, day and

nery, Tocltne Rallways, aut'lo cot off and fng en-
ginos, Sogar & 118 and Bollors. Address Orosoo C. Wool-
son, Mount Vernon, Otilo, .

For the best and choapest small Portnblo En-
#ine (4 market,aadross Poter Walrath, Chittenango,N. V.

For Cireular Saw Mills, with friction feed
works, and Stationary Engines, address Wi, P’ Duncan,
Bellefonte, s,

Shortt's Patent Couplings, Pulloys, ““‘:ﬁ-
ore and Shafting » Spoclaliy. promptly ftled,
Clrenlars free.  Address Shortt Mt'g Co.,C rihage, N.Y,

Machine Shop for Salo—For particulars,
address The Abbott M'f'g Co,, Seneca Falls, N, Y.

New Iand Band Saw Machines, clwngeu
and dest, ouly BIF.  For desoripiive cuts, address 8, C,
Forsalth & Co., Manchester, N, 1.

Buy Gear's Improved Balanoed Jig Saw,
Boston, Mass.

Children can bind dgrnln-ﬁhonl binder and
bag-tie rights for salo. Addroms Patent, 1.0, Dox dM§.N. Y,

A youngumnn of extended business expe-
rience, who been manager of A manufacturing bust.
neas for years, would like an engagement where cnorgy
ang strict attention would be appreciated. In familiar
with management of men and care of horses, Has bad

p with hinery, and, when necessary, can
ran an engine, make 8 stono boat or keep a set of books,
Can furnlsh very highest tostl fals an to

night on Moreis Can ) and Midland B.R.,and but a short
distanco from tho D, L. & W, and Erle BB, Addross
Nox 63, Now York Post Offes.

Shafting and Pulleysa nroclnlg. Small or-
dors flled on s good torms as large. D, Frisble & Co,,
New Haven, Conn,

All Fruit-ean Tools, Ferracute, Bridgeton,N.J.
The Berryman Manuf, Co. make s specialt
of the economy and safety In working Steam Bollers.
B Davis & Co., Hartford, Conn,
Mining, Wrecking, Pumping,
Irrigating Machinery, for sale or rent.
Andrew’s Patent, inalde page.
Hydraulio Pressoa and Jacks, new and sec-
ond hand. K. Lyon, 0 Grand Stroet, New York.
Machinists—Price List of small Tools free ;
Gear Wheels for Models, Price List free; Chucks and
Orllls, Price List free, Goodnow & Wightman, 23 Corn-
Lill, Boaton, Mass.,

The Berryman Steam Trap excels all others,
The best 1s always the cheapest, Address 1. B, Davis &
Co., Hartford, Conn,

Abnolutelr tho best t Fire
~Babeock Extingulsher. rotary, 107
Broadway, New York.

For Solid Wrought.iron Beams, etc., see nd-
vertl Address Unfon Lron Mills, Pittaburgh, I'a.,

, Or
adyertisement,

rotection
+ W. Farwell,

and ablifty, Flease address Walter Waring, Brooklyn, N, Y.

Grain, Paint, Ink, Spice and D: Mills,
Ross Bro's, 5 First Street, Wthmbnrth. ;uﬁ

For Sale—A complete set of Blanchard's
Pat. Plow Handle Machisery, ta perfect order. G. D.
Clate, Watetloo, N. Y,

Drawings. Models, Machines—All kinds made
to order. Towle & Unger Mf'g Co., 20 Cortlandt St., N.Y.

A Rare Opportunity is offered to Manufac-
tarers of Agricultural [mplements, to purcisse the Pat-
entanda Sot of Patt y Including Power and
Jack, for a Small Threahing Machine, with Elghteen Ma-
chines completed and ready for work, For particulars,
address Manafield Machine Works, Manxfield, Ohlo,

Key Seat Cutting Machine.T.R.Balloy & Vail,

Hydrofluoric Acid, for Etching Glass and
mMADy other purposes. We are the largest makers (n this
comatry. Qzality guarantecd. by L. & J. W. Feucht-
wanger, 55 Cedar Street, Now York.

Chesp Wood-Working Machinery. Add
I.LCogtuC Co.hmbcngi.h - o

Wood workmen+Ask vour Bookseller for
Blchards’ Operator’s Hand Book of Wood Machinery,

Seccts. Only $1.53.

Standard Spring Steel Machinist’s Rules,
manufactared by The Star Tool Co., Middletown, Conn,,
e oniy company that can graduate on spring steel.
Every Bale warranted. C. W, Sweetlana, Selling Agent,
8§ Washington Street, Boston, Mass,

Agents’ names wantod. Wendell & Fran-
cis, 455 Walnut Street, Pulladelphia, Pa.

Wanted—The address of parties who will
coptract to cut gas retort carbon 1nio blocks 5 ins. long,
2 o, wide, and ¥ of an In, talck, Address, stating
price per thoosand, Leclanché Battery Co., No. 9 West
b Street, New York.,

Shaw’s Planer Bar—For Shop, County, and
Scate Rights, spply to T. Shaw, 913 tidge Av., Phila., Pa_

Hammer Dies and Heads, strong and dura-
ble, cast to onder by Pitteburgh Steel Casting Co. All
work warranted.

Peck’s Patent D Press. For cireulars,
#ddress Milo, Peck & Co., New Haven, Cona.

Royalty — Manafacturers and Inventors,
have your ‘nt.lbay.be..nl‘e ia mn'ul I:rsnu::i
use. Extrs inducements offered by Doty Manufscturing
Company, Janesville, Wis,

Btave & Shingle Machinery. T.R.Bailey &Vail.

Monitor Leather Belting you can aiways
rely on. Send for Clrcular. O. W, Arny, 201 Cherry n..Phl{-.

8 Winn's Pat. Improved Portable Steam
Brick Machines. Averages $0m per day. Fully goaran-
teed. For saloe chesp. John Cooper Eogine Manufac-
turiog Compaay, Mount Vernon, Ohlo.

Oxide of ese, best quality, for Steel
804 Glass Makers, Patent Dryers, otc. We are first haads
for tls article. Sopply any quantity at Jowest rates.
L. & J. W, Feuchtwanger, 2 Cedar Strect, New York.

Water Glass, Solublo (ilass and Silicates
Soda and Potasti—for Artificlal Btone and Cements—fire,
water, damp and mildew proof. Manufactured by L. &
J. W, Feochiwanger, 83 Cedar Street, Xew York.

Buy First & Pryibil's Bandsaw machines,

are more used thao apy other In the country.
Albo, Biafting snd Pulleys & speclalty. 467 W, il 8t,,
New York City,

Dinmond Carbon, of all sizes and shapes, fur-
pistied for prilling rock, kawing stone, and turning wmory
Wheals or other bard substances, alao Glazier's Dia-
monds, by John ml;:amn. 64 Nasenu 8L, Now York,

Hand Fire on, Price $300 to §2,000,
over 809 dmﬁnuy‘o Pumpn for 'mum!. Vaper
And ¥ire Parposes. Address Rumsey & Co., Ben-
L Y U, 8. AL

wood cuta?
metal poured so that all the Haes will be perfect 2

to stay on where It s hot ?
to make new engineslook glossy ?

for Uthograph, ete,

A Superior Printin 'l’olosrlph Tnstrument
(the Selden Patent), for private and short lnes—awarded
the First Premium (s Silver Medal) at Clnelunat! Expo-
sition, 1¥32, for " Dest Telegraph Instrument for private
use "—Is oftered for sale by the Mercht's M'f'g and Con.
struction Co., 80 Broad 8t., Now York. P. 0, Box 636,

Willinmson's Road Steamer and Steam Plow,
with rubber Tirer.Address D, D, Williamson, 82 Broad.
way, N. Y., or Box 180,

Parties desiring Steam Machinery for quar-
rying stone, addross Steam Stone Catter Co.,Rutland, Ve,
Nickel SBalts and Ammonia, especially man-
ufactured for Nickel Plating, also * Anodes,” by L. & J.
W. Feuchtwanger, 3 Cedar Street, New York.

S, asks for the best mode of preparing

caustic lye, for sosp making, from sods ash.

F. E. H. asks for the best means of clean-

log light kid gloves.

A.R.asks: What can be mixed with clay

that will harden it, without using fire ?

F. D. H. asks : How can I make good liquid

stains to imitate black walnut and oak?

A. H. G, asks: How can I stereotz'pe from
What s used for molds and how is the

W. H. H. asks: How can I make a water-

proof tarpaulin cover to throw overa wagon In case of
an unexpected shower?

H.D. T. asks what kind of varnish is best

for tracaferring priats oo to wood ?  Can colored prints
with thelr various colors be transferred to hard wood ?

8. asks: Why willa pieceof cold iron cov-

ered with grease remain st the bottom of a kettle full
of melted Iron, while s plece that 1s not greased willrise
tothetop?

A. A, nsks: Is it safe to carry a pressure of

201bs. Lo the square Inch 1o & boller ‘well made of 1-16
fanch copper, the dimensfons of the boller being 12 Inch-
es long x 6 inches diameter?

H. R, says: I have just finished building

a brick kily, and I would )Mke to know what degree of
heat it will require to dry lumber, such asflooring, ete.,
o the shortest posalble time withoot Injuring it ?

R. B.says: I wantto paint an engine. There

is a good deal of grease on It, and [ want to know: 1.

a
<

How Ican get it off best ? What kiand of paint Is best

What kind of paint is used

J. P. H. asks forn practical plan for boring

orscraping out the eylinder of a portable engine, with-

out detaching It from the botler. * Cannot scrapers be

set Inawooden shaft and on paper backing to ralse them

to thelr work, tho shaft belng turned to fit the eylinder,
which 1s of 6} Inchos diameter?

J. M, aske: What Is the cause that we can-
not keop the wings on s blower which we use for clean-
ing grain? ItIs & suotion blower, 1 foot diameter x §
fnches high, and ftronsat 1,000 reyolutions per minute,
LCfn made thun s A X 0ol lron shaft with o blook of wood
8 tnchies nquare, The wings are of hoayy aheot fron,
nafled on to the blook | and they tear off the nall heads,
If we put thom on with serews, the screws broak off
elose to the wood,

G, W, K, says: I hnve o number of heavy
moslin or canyas coverings which are made waterproof
by belng saturated with bolled lnseed ofl The trouble is

Best Smutter and 8¢ A
B America. Address M. zm; 03: ;'utc‘;:n? (;:l':i‘m‘d
M e for Pulloys—
. T.R. & Vall, lnclgu, .lto\'.umu w

that when they are folded and packed away,theystick to-l
gether ro tightly that It requires the strength of severa

men to pull them apart, What ean be put on and mixed
with the ofl to pravent sticking and yet keep them soft
enongh to besr foldivg withoot Injury ¥ I thereany.
hing that I cheaper and better than the ofl ?

W. & Co, nek : Can any of your co 0.
dents glve un o recipe by which we ean make s shilngle
roof fireproof ? The roof {s telt, composition, and sand
1L has boon on for 6 yoars and 1s so much bother (o keep
tight that wo have to piut on a new roof.and would much
prefer shinglon provided wo can make thom Ao that the
daoger from fire i not Incroanod,  Weproposn pornting
or dipping the shinglos bofore they are Inld,

CLJ, L andes : Whnt §s the best thlnq'm o
to work an ofl depostt most ady " 1y ? "I fo).
lowingare the olroumatancen: The bore showa about 10
foot of noll, then from 7 (o 15 feet of sand satueated with
petrolanm, then yarious steats of gravel, sand, elay, sach
with more orless petroleam, golng down to s depth of
120 feet. From this, down to %0 feet, the gravel, sand,
and elay continge. The sand yields on distillation about
20 gallons, and, from the bore, a barrel or %0 of ol s
pumpeddally, Bhould the bore be continued? Would
| bopracticabls to mine the chalk where there Is so
much gas ? Tho chialk samples yleld from 5340 88 gallons
superforoll, The chalk oll at @* Fah, showed ¥, hut
conthlns very llttle tarry matter. After once ronning,

tho gravity was 006, and tho analysls showed: Durning
ofl at 60°, gravity K22, 288 per cent, Heavy (blun) oll,
gravity 018, 60°8 por cont. Solld paraflin, & trace. Lows
on refintog, 28 by aolds and alkalles 85 ; by distiliation,
0,

H. 8, will find full directions for makin,
Alanka seenery on p. 18, vol, 25.—C. C. can work out his
problem by following the (natruction on p. 297, vol, 2.

Tiue BouNpany LIXE BETWEEN ARITHME-
10 AXD Aroxnna.~There are many which can
be solved as woll by the arithmetical as by the algebrale
mothod ; but therw are others which, although they sppear
to conslst of conditions belonging simply to the fleld of arith-
metie, require for thelr solution the algebraio mode of calling
the unknown quantity by somo sign, say =, and treating the
resulting expression after tho regular rules taught by alge-
bra; then the solution, which otherwise is highly intrieate,
becomes & work of more manipulation of signs, A problem
of this kind was recently sent us by a correspondent of Cam-
brin, Wis,, who statos that some persons claim that it is ut-
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» dead Uoe, or until (he of) 1s burned off, Four yesrs

Hence in tempering poemiflid iy .
o e g B B T o

by whous ebeing om eb Ao sof Saral bokke
T
that will perform tho work 1a & shorter timne,

Nave Dieh DAUTAAR 18 TG Sty i PN
aome of them Hastrated, &

8. B, B, niks: When

PLOLO hiw rnt engloe, and 'hﬂdl{ lo“ wl?l:tm:
st patont givon for & steam voller? Auswer: James
Watt compluted and patented his firt engine in the
YOAr 17080, Papin used a steam pressare boller in 1098,
And Bavory patented o steam engine with & presatrs
boller (n 1609,

H. A. B, ankn: What rtion of
elay should be mixed with qd&nl,tm after the l?:tnl:
slaked, to make good water lime cement? Answer: Our
corrospondent shonld road pago 411 of Miller's * Kle.
ments of Tnorganiec Chemistry.” The subject is too
Iarge to be di d In our col

L, R, ankn for further instructions on tem-
Poring stoul, asking us to select a reclps wolted to Wiy
cane, This we ure unable to do, as wo have no knows
lodgo of his requirements. We have lately given mueh
Apneo to this subjoot: and on page 99 of our current
volume the matter In discussed at full longth,

W. A, 8. anys: 1, I enclose n plece of sealo
from our botler,” Will you please tell ine of what it |a
composod, and what | had better use to provent 17 9,
How long ought & stationsry boller to Iast with eareful
use? We blow off twice & week and eloan ont (wiea s
yoar. 8. Can you glye me arule for fiading the strength
of any section of malleabl stl or for cast frony
Which Is the strouger? 4, What {s the cheapest and
most convenlont article for making cloth or rope fire.
proof? 5.1 have also & Hitle (nvention on hand, Is
there any place In Boston where I ean get socess o the
Patent Itecords, that [ may seo 1f 1 have got anything
new? Answers: 1. The scale is composed of sulphate
of llme principally, with somo magnesta, sand, clsy, snd
tron oxide, and a Jittle salt, If the Incrustation does
not collect with 1d rapldity, chlsride of bari.
um In 6 good preventive of 1ta depusition (o this detse
and hird form, Tho scaling hammer, properly used,
whore tho deposit [s sccossible, takes it off most effeots
unlly snd tnoxpensively, 9, Wo bave known steam boll-
ers of the plain oylindrical class to last thirty years,

terly insoluble, while others think that there Is a solution, if
only they conld find It; he says further that the Normal
School at Oshkosh cannot solvo it, meaning, wo prosume,
that some of the students woro unable to do so, The ques-
tion Is this: “ A merchant has two grades of wheat with 25
centa difference In their valoe; a customer buys one dollar's
worth of each grade, mixes them, and finds that he has ex-
actly two bushels of the mixtures. At what rate per bushel
did he pay for each grade ¥  The following is the solation:
Call the price per bushel of the eheapest wheat = conts, then
that of the botter quality ia 425 cents, which, when ex-
mmdhdo!huls%md!:'::fn dollar, As now
the quantitios obtalned for the same amount of money are
In an inverse matio of tho prico, the relative quantitics of
wheat which the customer buys for one dollar esch will be

100 md%,mduwammum are stated to be
L d

z
smu.whnmeqm_‘zﬂ;-z‘j':s =2. Bringing
these two fractions under the same denominator, by wmuls
tiplying and d ! of the first by »425
100242000 , W0 = _
and of the second by =, we obtala e i ]
20243300 o Multiplying esch term of this equation
P
by z2425x, we obtain : 20024 2500= 2534002 divideby &,
100241200 = 224 25x, or 23— T52=1200. This reduces the
whole problem sieaply to the solution of this equation of the
second degree, which we do by adding to esch number the
square of the half of T8, or STH*=1400-25, which gives -
THELITHT = 10504140625 =265025. The square root of
this oquation s 2—-5T0= (GEay =0104, and *=31'544
8T5=5904 cents, which Is the price of the Inferior wheat
per bushel ; while the better quality costs 8904425 or 11404
cents. We have given the operation hero with much more
detall than Is y In such solati but this is for
the benefit of those not very funiliar with such algebrale
operations ; for the satifaction of the same we will now test
the solution : The amount of wheat worth SI04 centa per
bushel, which can be had for one dollar or 100 cents, Is evi-
dently equal to 28, bushel, and for the same reason, that
of 11404 centa s equal to ({1 17%; bushel.  If now we bring
these two fractions under the same denomination we obtaln
1202 and AN sod adding them together, we have 1311
bushels, which s exaetly 2 baabels,

J. asks: Will heat affect the attractive
power of 8 permanent magnet? 2. Are oxygen and ul
trogen gases combustible 7 Answers: 1. Heat diminish.
es the sttmetive power of magnets, 2, Oxygen sup.
ports combustion, Nitrogen does not.

C.J. C. nsks for n process for tempering
trap springs. * 1 want full directions for hardening and
drawing the temper, and the best method of heating.
Wil & common blacksmith's forge answer, or will a
Lehighfire do?" Answer: Heat to a bright cherry red,
eltherin a furnace, s0 coustructed that they will not
come in contact with the coal or flame, which are lable
to contaln sulpnur or other base minerals, or they may
be heated over » chargoal or coke fire, Harden by
plunging, when hot, into & bath of pure whale oll (be
very careful that it (s not adulterated). Toe very gallon
of ofl, add 6 1be, of rosin, | Ib, beeswax, and 21ba. mutton
tallow, and you may add 1 1b, ploe piteh, Melt the rosin
first, then add other ingredionts, and melt together, and
stirfoto tho ofl when hot, The vessel contalning the
hardening bath should be surrounded with cold water Lo
provent overhoating, fle suro that the springs always
harden to a allver white, no that o flle will not cut them,
After hardoning, cloan off tho loose ofl with fino Kew
aunt, broshiog off that which reraing loose. Then draw
tho tempor slowly until the ofl ts all burned offand stopa
smoking. Thixmay bo dono best 1o an open wire cylin.
der over & chinreon! fire (o o shect fron furnnce, similar
to that used for ropsting peanuts or browning coffes, or
1t may bo donw In s well constructed hot blast oven, or
oven over s oharcosl or coke blaze. Lot them cool offin
the stmosphere, The mixture for hardeningcan bo kopt
up by occanlonally adding rosin, beeswax and tallow,
The principle of always geiting a good spring temper ta

Marine tubul are exp 1o lant 6 or ¥ years,
but sometimes are kept runniog more than twice that
length of time, 8, The best cant tron, such asls used for
ordnance, beara a tensileo pull of 30,000 pounds per aquare
tnch, or more. Ordinary metal has about two thirds
that strength. Malleablelzod cast iron has a strength of
from 25,000 up Lo 45,000 pounds per square loch according
to quality. {. Tungstateofsoda. 8, The Public Library.

M. H. B. says: I havea little engine witha
cylinder 3 fuches In diameter snd 6 Inch stroke: ought
It to take about 20 Ios. of steam to run It? When I take
hold of the fiy wheel, it ts about as much as [ can do to
turn it with both hands. The boller is an upright, 6 feet
high and 2 Inches {n diamoter, with 22 two Inch fues,
How many horse power would that be? Is it a good
1dea to have nothing but & thin place In the eccentric rod
to overcome the upand downmotion? How longought
a boller and the engine, made as above stated, to last?
Answer: The eogine Is decidedly In need of attention, It
ought to run, without load, with foar or five pounds of
steam. The eccentric rod s often so made and suawers
very well on very small engines, A plaln boller, well
taken care of, should last many years, sod the engine
much looger than the bofler. Some of James Watt'sen.
glones are still at work.

G. T. R. says: A friend states that an ordi-
nary wooden pump, placed In a well with s tight caken
platform, over which a layer of three feet of yeilowelsy
has been tightly tamped, will work perfectly and perma.
nently. 1donot beliove It will, as the water Is clevated
by atmosphberic pressure, which In this case woald be
partly or wholly removed. Which (s right? Asswer:
If the well were made absolutely alr tight, the pump
would not work. We think It probable that,even where
arrarged as described, sufficient alr would enter the
well through the surronnding soll or the top to allow
of Its operation,

C. M. D. asks: Is corn a_profitable fuel at
20 conts » bushel, when wood Is §3 per cord, say for a 10
horse power engine? Answer: It requires abou: %
bushels of corn to welgh as much as a cord of wood; ¥
will welgh as moch asa cord of soft plue. The chem.
feal constitation of wood and grain s about the same,
and they therefore should be of about equal heating
power, pound for pound. We can therefore conclude
that, If wood I» worth #5 per cord, & correspondiag
welght of graln at 2 ceats per bashel would cost 88
or $30, flurn your wood and sell your grala.

I. W. F. asks: Can you inform me how
they grind old razors, and what the machinery usod la?
Answer: Ny means of fine stones, the same as other cat-
lery.

1. W. O. says: In your issue of April 19,
A. &l })y' O ﬁ?ﬂ running a saw mill makiog gn revo-
lutions per minute ; snd after giviog size of mandrel,
kind of box, otc., he goes on to say that * the box next to
the saw raps hot In spite of all efforta™; In anawer to
which you give a method of lining a box to prevent sald
heating, namely, by putting ofled paper around the jour-
nal while pouring off the Babbitt metal. Now as we are
ruaning quite a number of saws, large and small, [should
lixe turther Ught on thinsubject. We have at present a
50 inch saw on o 3 fnch mandrel, makiog §35 revolutions
per minute, In boxes lned precisely as you advise, In
which 1t has beon running for several months, durlbg
which time the box next to the saw has not run cool for
a sluglo day, though the box on the other end of the
mandrel, made in the same way, runs very nearly cold,
The power for driving the saw fs obtalned by » 12 tach
belt on a 23 tuch pulley at the side of the last named box.
Now why does the journal at the end next the saw heat,
and the one on which the welght, caused by the tenslon
of the belt, rests ran cool? The boxea have been re-
Hped three or four times In two years, and always with
tho same result, Thomotion s steady for 11 hours per
(ny, stopplng one hour at noon ; and the best of olls are
used, Answor: Saws unevenly ground or filed out of
ahape aro out of balance; this will causs tho box at the
waw ond of the mandrol to heat, When the saw ixin the
aut, thoro (a 1ttle or no welght on the lower part of tha
box, unless the bolt draws downward | or, lu other wonls,
when the saw toeth are (o the cut, the tendency I to 11t
the mandrel and throw the pressiro agalnst the cap or
upper part of the box; and the pressure of the thmber

to first got the stes) hardened thoronghly, without over.
heatiug or fire cracking 1t then, by drawing It down to

agalnst the teeth forces the arbor back agalnat the alde
of tho box, #o that the pressare of the Journal s con
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antly changlng from one posiiion to anotber, whick
10 heat the hox more than if the pressare were In
‘oo ditection.~J, K, K.
w : 1 uso small malleable iron
i B'-:l? 11ke to make tham bright by rolling
llc- n -b-uun a tumbler. 1seo that others In the
‘same buklnoss make them very bright; but I am unable
to geb the mamo “shine™ onthem. Can you tell me how
to manngo (L2 Answers Castiogs aro pollahied by rolllng
thetn In barrels with plumbago.

J.J. B.asks us to inform him as to the
Dot method of rendoring solld a lguid stove polish.
Answor : Let It stand tn an open vessel ustll the Mquid

evaporates,

A. W, G.says: I havon In e of cin
der, or seale, mﬂ. 18 ususlly mtm-pmmu mills,
11 comens from under the rolls, and is quite full of small

es of fron.  Would not a magnet bo the best way
20 gol the Iron from the elnder? Where can [ obtaln &
cheap magnot? 1t ahould be quitebroad, Answer: You
can obtaln magnots at Loy stores, As to treatment of
clader, to soparate fron thorefrom, read tho deacription
of the Menderson tron process, herotofore published in
the SOIEXTIFIO AMERIOAN.

A.J. D, says: When a very heavy char v
of powder (s fired (o an ondinary shot gun (very nes
all tho gun will atand without exploding), will all lho
charge burn, or will part of it be dropped at the muzzle
of the plece without gniting? Answor: If the charge
1 cxcesalye, 8 part of the powder will be burned after
Jeaving the gun. Where the gun Is short and the charge
BOAYY, S DAL INAY even escape undurat; and, on fring
the gun overa or, par 1y, Amnowy surface,
the grains may sometimes be seen. Tho best charge for
= gun should always be found by trisl, snd will some-
times be found to be spparently very small, Excess of
powder ineroascs groatly the strain in s gun and {ts re-
coll. without aay gain.

A, U, asks: How can a shingle roof be
mt fmn leaking around the chimneys and fines, where
they are on the side of roof, that s, not at the comb?
Answer: If the chimney {s yet to be bullt, make a pro-
Jection of the brickwork, put on a cant board and cant
the shingiea up under the brick projection. Dut to re.
Palr & presont chimnoy, use step flashing of palnted tin
or zine, A plece of the metal under every course of the
shiogles, turned up againat the drick and worked Into
the Jolnta of the brick work. Put them in as you would
a flexiblo shiogle, letting the bottom of the upper one
cover the top of the lower one, with the wooden shingle
contiaved over It fo the chimney: but drive no nalls
tarough the metal except at the top of each plece. Fill
12 the joluts of the brick with paint skizs or putty,
where the metal eaters them. They will enter on the
horizoutal joints, only, and break down at every plece
ke a flight of steps. This mothod applies to the sides
of & chimney, where the roof crosses [t at anangleequal
to the piteh ; dut where, as af the top and bottom, the
roof meets and leaves the chimaey on s level line, ordl-
pary fashisg will do, runoing under the shingies and
teraed up and loto the brickwork, If the shingles are
canted up against the chimaey well ou every side,a cap
flashing will sometimes do, worked Into the Joints
of the brickwork,and lying down on the top of the
shingles. The step flashing is also very good for the
valleys of a rool.

‘B.K.nks What is the differencs between
bydranlic and steam pressure? If there Is any, what

‘makes 1t? Answer: Thoere s no difforence, so far as

aunple prossure is concerned. The effect of testing
‘boller, with cold water in one caxe and hot In noum.
may be guite different, however. Hot water, by

fcal 1n a cold elimate. 5 The Mghear the stesm pressore,
the greator (o the amount of expansion allowsble. An
onglifo too lnrge for (e work i wastoful, but,aven in thal
oase, high steam throttled down ts more geonomieal
than low, If the boller, steam plpes and eoglnes aro all
carefully protected sgalnst 1osses of heat by radiation
and conduction

M. I, anke: How mueh lnrger will ench of
our four hydrullo pumps have to be bored In order 10
glve us the capacity of two more (alx Instead of four)
pumps ¥ The outside dlameter of pump Is (N foches,
dlameter of planger, 1§ laches, dlamnter (or bure) of
pump, 11} Inches, length of stroke, 5} ) inches. Answer:
A pump 1 loches diameter has & cross area of plunger
of 18 square Inches, Six such plungers wonld have
a combined area of K0 inches, and this, divided amonyg
four plungers, sgain would requices each to bave an area
Of 3 Inches. or & dlameter of about 5,

K, solves E, C. M.'s problem as follown:
Question; A body welghing 5 1ba, descends vertically,
and draws s wolght of 8 1be, up s plane whose lnelination
In45°. Xow far will the drst body descend In 10 seconda ?
10 Ehis problem, the motlye force s by, andthoe retard.
{og foroe I 6 1ha. 5 S07I00701 20 ' 2420406872, Tlenon the
motive force or power, I I to the retarding forep or
welght, W, as 8 1bs. 1s to 3620000872 1bs. Now if ubody
welghing 4 1bs, were acted on by & motive force of 0
1bs., the secelerating force would be 4 of 40, or 10 1ba. g
or, were the retarding force 51bs. and the motiye foree
100 1bs., then the acoelerating force would be 100450
1ha.; and 8o (u all oases the aceolemting force may be
found by dividing the motive force by the retarding
force, it belug exprossed by I' over W, Inthis problem,
the retarding force would be the greater,and wouald drag
the other down the plane, were It not that a portion of
1ts force 1s expended on the plane, whilst the entire
foree of the motive power Is exerted In pulling Wup the
incline. Now the Inw of mechanies relating to the In.
clined plane I8 this: The power is to the welght =a the
hight of the plane to Its length. Consequently the re.
tarding force dlminlahes as the angle of elevatfon dk
minishes, and, in the same proportion, the accelerating
forco (norenses, Now in this case, the hight of the plane
15 to Its length an L e to the square root of 2. And In
thixand {n all cases, the Bight 1 Lo the length s the
sine of the anglo of elevation Is 1o 1. Tho sino of 45"~
the square root of S 5071067812 ; hence on this plane, P,
51ba., 1 to W, 0 1ba,, as *2071067512 Is to 1. If,in this pro-
portion, we multiply together the extremes and means,
we got B 1ba.for the motive force, and 12126406872 for tho
rotarding foroo, Honce the acoelerating force will bo
found by dividing 5 by £2426106572, which gives 1°1783118.
Had this quotiont been unity, or 1, it would have shown
that the motive and retarding forees were In equilid-
rfum, and that they would consequently remain at rest.
Dut as the motive force exceeds the retanding by the
declmal 1785118, this decimal will express the relative
rmate of motion of the motiye force, compared with
what {t would be were (L left to fall freely. Now If the
power, P, were to fall freely without obstruction of any
kind, 1t would descend 16013 feet the first second,and
its total descent In any given number of seconds would
be found by multiplying 16083 by the square of the time
expressed jo seconds. Hence In 10 seconds it would
deacend 100 times 16083 feet, or 1608°3 feel. But the ac-

Ix 80 oljaet, Can sume one give me nformstiion on the
subject ¥ Answer: See our editoria) pages of this lssue,

H, B, piys, in answaor to 18, W, H.'s problem
A rlgld hody, A, B, (s supposed to be without welght and
In & xtate of rest 1o space, unlnfuenced by any external
forces, Wequired the motion Imparted by a given foree,
P,applied at any polat, as A, supposing thers bs no re-
slatance of the air. 1, If & vigld body at reat [0 spaco s
aated upon by s foree, direciod towards Its conter of
mass, L6 will atialn o progresslye motlon In the direction
of the force, which, after the tmpulso cesses Lo act, will
coutinne In the same direction and with uniform veloct-
Ly, but so that the body will remaln parallel ta s pri-
mary position. 2. If a couple of forces act upon & hody,
which before was In a state of equilibrivm (o space, they
will tend to Impart & rotary motion upon i1, the axis of
rotation golng through the center of mass, This axls
will st the same time be right angular (o the plane of
the couple, If the body should happen to bo In a rasuing
balance on this axis. In every other case, 1he resulting
rotation will be of o double charncter, as 15 that of our
oarth, whichravolves on 1ts axis betweon the two poles,
whilo this very axis does not remaln paralle), but sgain
rovolyes on an axie, inclined to the former, thus oauning
the polar mutation of the stars. (Belng unacqualnted
with astronomical terms, I am not lux- whother this
Iast phrase expressns ny moaning, which Is, the motion
of the polar point in the system of stars(n a large elrele,
1o & perfod of many centuries), In this latter case, the
ealonlation of the rotary veloelty, attalned by the aetion
of a given couple in a given time, Is of & most dimoult
nature, while In the Orst case I8 Is very ecasy, if the mo-
mentum of iaertis of the body on the axis of rotation is
known. 2 If the force, ¥, acts upoa the body, B, (see
engraviag) one can tm-
sgine two forces ¥Frand
F# acting upon the
oenter, C, of the body
in opposite directions,
both belag equal and
parallel to F. Thil»
measure can cvidently
not aflect the resunlt.
The forces, ¥ and ¥/
form a couple, which
fmpart to tho body a
rotary motlon, while
the remalning force, ¥/
in the conter, produces
W progressive one.
Heneo thoone foree, F,
having the samo effect as the three conslderca forces
together, produces a progrossive and a rotating motlon,
the latter of either asingle or double character, If, In
the two cases copsldered under 1 and 3, equal forces act
for the same length of time, the progressive motion will
be the same In elther case; but the eatire Inertia kapart-
ed upon the body will be greater In the latter case, be-
cause the forcoacts through the space, a ¢ but Incase 1,
it acted only through the spaco b c. This difference Is
taken uwp by the momentum of rotation. If, however,
in these same cases, the forces act through equal -n«-
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Ar mnmr.compn-wd H, Bushnell. ... ¢ 04RaitD 157,99
Animal matter, deodoriziog, E. C. C. Stanford. ... 13790
Awnlag, G. W, Genn, . sarrrens LT
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Bread rmising spparatus, J. Satton.
firldle bit, C. L, Glikinger.
Iiroom proteetor, G, Hunt..
Durner, gas, E, Foote....
Burner, gas, L. W, Shaler. ..
Durnishing tool, M, J. Ferren
Butter package, J. Andrews.
Button, M. P, Carpenter,.......
Car nxle, rallroad, T, C, Theaker,
Car, convertible, W. Worsley...
Car coupling, D. O, Pender. ..
Carspring, C. W, Saladee ().
Car, dumplng, H.J. Poters.......
Car driving gear, J. D. Hinckley,
Car single tree, J. Wills. ...
Carriage, L. Gleseakamp................
Carriage axles, turning, H.E. Forrest..
Cart loading B, G. Fitzhugh
Carviag hine, H. Grabenbeeher. .......ccccaus
Clgar, catting asd perforating, J., T., & A. Levy. 13759
Clotx surd . 8. Crocker...

R

before they cease, the progresalve fon ta the
case will be smaller than In the first oue,In the same
ratioasbelatonc. The comparative results will be

Cotldnnml..\_&nq
Coffee roaster, J. Hart...
Coffin handle, J,S.Ray...........

If the forces act till the points of applicatt

celerating force Is only “1755113, and q Iy it will
fall only "IT56115 of 16083 feet in the Gret second, that s
1670853 017851152 9700072 feet. Dut as gravity acts stmi-
lariy on the excess of the motive over the retarding
foree, the law of Inerease In the acceleration of the de-
acendiug motive power will be the same as though It fell
freely : and henoo the distance fullen through the At
second, 2500072100 (the square of the time) glves us

1og the metal, may closs up seams and prevent lesks,
under teats, whero cold water might reveal an unclosed
1ap. Mot water will also produce strains due to expan.
slon wileh might not exist where a cold water test was
adopted, A oold water test wo regard, thorefore, as the
Dest test of thc tightness of a boller, while hot water
Fives us tho severest toat of Its strength to reslst the
the usual strains of a boller 1o use.

W, & 8. say: We intend building a wood
vuﬂu manufaotory, Wi feet, this summerand putin
o now boller, englne, 6to. Woare atloss to know just
‘what to bulld and buy, snd not waste our money, 1.
The shop will stand on the bank of a river, and all of the
foundations will rest on solld rock. We have from 25
10 %7 feet of water \n the spring freshet, We want to
put the lower floor 27 font above the bed of the river,
and wish to know how thick the wall ought to be from
the bottom to the Arat foor (27 feet high) to stand
agalust the high water. We cau lot the water u or keep
1t out, If wo knew what strength %o bulld ln both cases.
The bullding will be 3 stories and & balf above the first
floor, 2. In awall 30 feut long, 27 foot high, which would

- wtand the most pressure from water, s certaln sumber

of pereh of stone lald regularly, or put In the form of
buttrames overy 8 feot or o, making the rest of tho wall
proportionately thinner? §. We put {n steam two years
ago for power and heating; we think that we use more
fael under our boller to beat our building than we form.
erly did 1o the air tight coal burning stoves, all the time,
even when we are not ruoning our engine at all, and
e live steam, Yot wo aro told that wo con hoat by
steaim cheaper than by good stoves and furnaces. Wo
Want (0 son 3¢ 10 that Hght also. Can you put us In the
way of some satisfactory experience ¥ 4. Does not the
sdditions! back prossure cost all the difference between
walog exhavst steam for heating tustead of live steam?
We biave 3 inch pipes In our shop. 5. Three weeks ago
Wo read I your paper that stesm at 13) was economical,
Ous of our botler wakers hore thioks that @ Ibs. glves
‘more satisfactory resnlis thas when used higher, sud It
will 808 cost a8 mtch Lo Keep the steam up; which bs the
Dearest right for & common factory? Our boller and
w"wuum-wﬁunm easlly,
1 We should bulld the wall, if in stone, of select-
paylog particular sttention to the quality
MMMhauumwymm,
uuu-puo carry such & head of water.
d Other dam walls. -
any The thick-
muﬂlhmuuuu. Allowing the
e AL KN ‘m.mmumn. but 1t
ordinnrly, If the cemont bo good: say
The buttrossed wall. But do ot redaco th
piuuu the figure Just glven, Tn such
Wm.mm an1
taken, If tha pressure of the water (s
& perfectly sound wall throagh
-mumuuuuuenuvm.n
. A atrenm opéo Atarted through th,
when notauapocted, 8. Equal.
large bulldings

the required answer, 1y, 257°1 fect, nearly.

0. A. B, says, in rep! ‘v to E. M. C's question
on the velocity of & body ding vertically, belug
noted on by & welght on an (nclined plane: Coslne 45°
(071 =force or reslstance of any welght on the (nclined
plane. 0°7071 <0 2426 1bs. ~the static resistance of 4
b, welght, or tho amount of 5 1bs. welght required to
1o balance the same. 5—42426=070T4 Ibs.=cxcess of &
bk, welght, which, If It had nothing but its own loer
tia to overcome, wonld fall 1603'5 feot {n ten seconds:
but it has to move & mass of 11 1bs. Hence 1008°5
MIAT=110-T5 feot= the answer.

W. R. 8. sends a solution of E. C. Ms
problem : A wolght of 51bs. draws a welght of 6 1bs. up
an of 49~ ; requirad the dist the 51bs, would
fallin 10 scconds. Answer: Six pounds on an (ncline of
15+ would be balanced by 425 1bs, hanging vertically, ac-
cording to well known laws of Inclined planes, There-
fore the weights b Iba.4-6 Tha.=11 Ibs, are acted on by a
forve of only 5—423="72Tbs, Or T2 The. has to move a
welght 15°28 times heavier than Itself, and consequently
{tx rate of movement and total fall made in 10 seconds
wonld bo only 44y of Its own fall by itself, provided the
Wirections were both vertical, A body would fall fo 10
soconds 10250104 foot=1605} foot, and under above clre-
cumstances only uos;-»-m-ss 10525 feet in tho samo tine,
But the 61ba. moves up an incline of &%, and, according
1o the laws of Inclined pl n hanfes, wonld agaln
diminish the fall of the 6 1bs. In the proportion of 5 to 7,
nearly ; therefore the 5 1bs, would only fall § of 10625
foot, or nearly 7918 feet in 10 seconds. No sllowance In
made for friotlon,

V.J. 8. uy'. in reply to E.C. M., who nsked
for a solation of lem on the acceleration duo tos
foree: I give bolo- the formula required : Thonccelera:
tion due to s force Is equal Lo the moviog force, divided
by the mass moved, In the case glven, the moyving foree
s equal to § sin. 45 and the mass moved Is equal to b.0;
hence, denoting the scocleration by g%, we bave the equation
£ 2 (D000 A0 )+ (B4 8) ="\ s MSSIS.  The equation for
the space passed over by o Glling hody Is 2= {gt%, In which
p=space, g=gmavity, and t=thne.  Applytog this formula,
and substituting, for g=gravity, g« nceelontion, we liave
0= QAR = SO0 = 80D foet,

J. B, W gays, In answer to A. W, ', who
asked how 1o polish walnut woods Walaut, well sand.
papered anid then varnlsiied with furnitare varnish (o
be bought at any furniture store), has o very elegant ap.
poarance ; 1t driea tn from 16 to 2 hour,

A. says, in reply to I, A, B, who askod how
to drill aholo In & pae of glass without s dinmoni: |
nave dope (¢ with & drll), motstencd Iy
with spirits of turpentine.

#: On page 406 of your v
va:..?u.g.” l? !n -rmupnnxdu the Im’d of -I?ollt:lr:s‘n.:
Hght, which gives an outline of Professor Whoatatono's
eleetric machine, 1do not understand how tho horse.
shoe-shaped soft fron is -mu-d with the revolviog
belix. The regular el mag! hine I made

thai | by arraogiog & permanent magnet 1n & box with wn lee-

unloss the sres of heating pipe

“I?'fuhua would be most econom

tro-maguet or hellx, rovolving at n- poles, This new
wachine by Pr Wh with the
permancnt muunol. which 18 a great lllln. whon exponse

havea given velocity. A specific calenlation In any one
given case requires knowledge of the dynamics of forces
{a relation to the momentum of Inertia.

MINERALS —Specimens have been received
from the following correspondents, and ex-
amined with the results stated:

B.D.M~Itistin. We shonid be glad to see & zpect-
wen of the ore which yields It.

§, E.~The rock Is llmestone, and theminute * golden"
particles are lron pyrites.

8. L1t Is avery puregalens, or laad ore,
W. A, L~Iron pyrites.

J HL PIt I8 pure galena, (lead ore) and probdably
came from the velos once worked at Martinsbargh.

G, O, W, ~It ls of no valuo; It consists of minute crys
tals of pyrites,

H, P, LIt Is plastio elay~forruginous and blue. We
arce not awaro that it s put to any speclal use In this
country, It Is unusually rich fo tron.,

F. C. M1 =Thoy are specimens of chaleodonlo guartz
not bard enough for watch Jowels.

8. B. DIt s gulona, the rich ore of lead, In & veln of
calelte,

J. 8. G.~Tho spocimon 1s too minute for determina.
tlon, but {t resombles sine blende,

T. P. Y.—~The specl contalns gal
workable amount.

Jo L J~The specimans are brown and yollow ocher, or
oxlde of Iron, froquently used for rough painting,

J. A H~The brilllant * wietal" In the elay is tron py-
rites, and valueloss.

COMMUNICATIONS RECEIVED,

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

On the Million Dollar Telescope. By D,
by J, E. E., by B. F,,and by 8. H. M,, Jr.
On  Exhibiting the Carbon Polos,

T. W, D,
On the Wreek of the Atlantie,
On the SCIESTIFIC AMERICAN,
On the Spanish Inguisition, By H. (.
On Bonrehiog for Motaly, By ¢, ,
On "I'sansportation of Produce. By 8. 8.
On Worim Eggnin Apploe Troos, liy JJ.W.
On a Care for Girdlod Troos. By A, D,
On Powoer Transmittod by Bolts, By AM. S,
On Tannate of Boda, By J, G, R,
On Turning Loaves of Books, By J.W. K.
Also enguirios from the following :
A Wl 80 I L0, W.8.~F. P, F.~A. A,
WD WA M. Sl ¥ 8O B, =K AP, P~

AM DB DWW 0, 8.8 0, B I B
ATl BB Pl W 8, W, G B,

Corrospandents who write to ask the aditress of oertaln
manufaoturers, or where specified articlos are 10 bo had,
aleo those having goods for sale, or who want (o fud
partuers, should seud with tholr communieations an
amountsnelont 1o cover the coat of publication under
tho head of ** Duatness and Forsonal,” which |4 specially

but not toany

By

By BW, P,
Byl B C,

deyoted to sueh saiutrion,

Collar button or stud, J. L. Waddell
Cook'ag spparatas, C. Hood ...
Cooler, refrigerator water, r.s-m
Corn husking glove, P. X. Harts........
Corn huaking thimble, Gash & Ornn
Corn sheller, Hollen & Holland. ..
Corn sheller, B. M. uecnm......
Corpee case, J. S. Waterman (1),
Corset, M. Colin...
Corset, A. M, Weher, -
Cotton cultivator, C. F, Reams....
Cotton stalk knocker, M. M. Carruth.,
Cradle, D, SOuder. .. vousiiireesiaciinn,
Cranks, apparatus for heating, J. mu
Crayon holder, A, ¥, Howard. .
Cuff. roversible, L. H, Foy...
Cultivator,J. M. Knox... .
Cultivator, A. Leonard......

Deak and seat, school, J. B, Sherwo
Die rolling machine, H, Waters...........
Digger, potato, D, M. & G. E.King,

Door plate and letter chute, B. Moruingstar. .
Dovetalling machine, T, Cullea, ..., tohiedesy
Dralo, siok, G. B, Moore........o..t
Drawers supporter, k, R, Cleaveland.
Drean pattern, E. I, Siith, .
D), gratn, J. ¥, Keller. ...
Dustor, broom eorn, J. L. Stranaban,
Kgg carrier, B, L. Mueller...c.oouarns
Electrical conneoting post, T, wmm
Elavator, J. F. Manh .

Klevator, W, A, Morrison. .
Eogine, hydrodynamic, W, urnc
Englneg, motor, T, D, Richardson. .,

T
T

Eaglne, oscillating steam, A, \Iulnnr,Jr.. |r). . A
Engloe platon valve, stena, G, M. Welnman. . « 1ime
Rugine, rotary sieam, L. P, Parker, B L TA L)
Exercising machine, 8. M, Barnott, oINS
Fan, automatie, W, T, MeQormick, PR At )
Fancet, T VArwlg. oo ooveennenaenn e
Folly, Perry & Mathows. LT
Funce, portable, A, W, Olds veesnnss ML
File, paper, C. D Lindsey...... + IS
Filter for cane Julce, oll, ete., A K. | T RN | X 1)

Fire ann, hreceh loading, A, B, and I J, .um R IR
Fire arm, revolving, O, A, Smith, . .

Fire arm hook atiachuent, I Momll..
Firg arm swivel loop, B, Whitaey, Jr..
Fire extioguisher, O, A Cox. ...
Flre place grate, J, M. Woodeoek,
Flahing toreh, 8, Dartholomew. .
Flutiog fron, J, Hewli, (9.
Frult prosy, O, Muolealf...
Farnace, blast, ), (4, Mant, .
Vurnace, gax retoct, W, 0. Wren,, .
Furnuos, hot alr, J, D, Hall,, .,
Yurnace, hot atr, I\, C, Sayre
Gang plank, ¥. G. Johnson. ...
Gan rotort compound, Krelsehor & Tartlere.. ..., 107,004
Gate, automatte, G. B, SLEYORAON G« iaiiiamanensy e WTITL
Gonorator, steam, D Parell, ...
Glove, gauntles, 1, B, Whipple. .,
Glog, 0.8, Folloth, .. oiuinns
Grain welgher, J. W, 1.
Haruess clasp, M, A, Posn,
Harness trimming, rubber, A, Mbvmt ‘
Harrow, DL Jagues, ...
Haryvoster, G. W, N, Yout,.
Harvester, G, W, X, Yost..
Harvester, G, W, N, Yoat..
Harvester, G, W, X, Yost....
Harvestor seat, (. W, N, Yoat
Hasp, trunk, O, Llebrich, (r). .,
Hoator and fltar, W, T, Bate
Hinge, gate, J, IT, Btonw.....
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Moreoshon attaohumont, 1% It O‘Xﬁ.‘m..

n calk, grinding, J, Little...

Bl 06 Balls, makiog, 15 D, Cowlos seier BTN
Worweshon swage, Hofatatter & Khaw 153,00
Towo holer, ganden, H. C. Smith.... s .2

Toss and pdpe coupling, T. R Batton, .
Howe pipe noxle, Derryiwan & Wakofield.
Totses, construction of, D, L, Jmerson,,
Mub for heary vehicles. J. J. Anderson.
Indicator, station, J. K, Magle..

Joack, Kydmutie, (L Dondgron..
Jofly glass, W, Doylo, (F)...
Jelly glase, T, A. ZONOM, oo
Knftting maohine w;u:u:::r
hm&.::t, aatin, 3. A, Jaques o al..
Vieater, cutting, N, Paguette... S

Loom, . C. :
u.-:lmmnunl-l L ¥ Ross....

Lootm shedding srehanlsn, J. Lomas..
]mwulu andl grooving, D, Pemu.
aatehos, kg, O, 1 Weks. ..
Meat ori‘rﬂl pross, L, S Sareett,
Me feal Moy 1, B, O Hop
AL wtareh, CLGIbeT L
Millstone pleks, stock for, ¥, ‘h—ump
Mol for casting molds, J. 8, Ellott .
Mortising machine, G. F, Outten..
Motive powes, (3, Meyer. ... .
Mowing machine, 4. W. N \'on
Muslo beaf turner, A, Rosonbield...
Nall extractor, Moreland & Tlocher..
Nut lock, Mo HRS®, coooviinanes chaeye
Nat threading mchlne. 0 l‘. Ix L. W nirigee.
O cloth, printiog, C. Romme)
O, composition paing, J. ucc-mmy....
Oven, baker's, O, Robllas..
Packing, piston rod, T. l.ord oy
Papor cutting machine, Hazletlne c l’nk
Paper, salety, J. Jameson..

Pavement, wood, . M, Stow
Per zad peoell care, F. Bdgell....
Photographic skylight, C, D, Mosher. ve
Pigeot hole, Clethents & Fowler....oooi
Pipe, cement lined, M, Stephens.,,

Plow, T. L. Cotten. 5
Plow, B.B. Groaod.......
Plow, Stockatill & Kuts,.
Mow, wheel, W. ', ‘ivrmny e
Pruning shears, . Broadbooks,

Palyerizer, jand, T, B. Doaby...

Putnp anid condenser, steam, E. Becse.... 1™
Rack, towel, J. Beanden.......... 197,950
Rack, towel aod clotbes, i M. l‘mh. 10,904
Rake, revolving borse, W. Wells, 107,87

Taltrond signal, i, Walkor..
aliroad frog, G, W. B ugs
Raliroad rall Jolot, Anthony &
Rige, wextho, W. H. Dantels, ...
Sad tron, Vaughn & Waney.,
Sashk fastener, G, W. Dishop.
Sash welght, P Ashen.,.....e.
Saw handie, cross cut, W, K. imavis...

Saw swage, W, Ferguson,,..
Sawing machine, O, W, Brock. ..oociivaies
Scrow, bloding, F.SMUre,  ...ooovviisnenneans
Seams, forming turned, 8, W, Shorey........
Soparatorand drill, P D, Shepherd......

Sewlng machine stand, R. M. Wanzer..... 157,958
Sewing machine thread cutter, F. V. Oburg.. L Amsn
Sheet metal vessel, J. G. L. Boeticher. ceve JTTIS6
Ehocet metal wares, handle for, J. W. Lamb. .. ..... 1558

Sky light metallic, G. E.Dsyton...
Sleigh rave sad feader, 5. M. Stewart...

Smoothing and fluting tron, J. Hewitt (r)....... - BT
Sofas, etc., bottom for, I. Mason....... - AN
Soldering machine, W, D, Brooks... - 105558
Splaoniog jack, seif-acting, J.E. Koighe. . i

Spring.door and gate, J. T. Fouter...
Spriag, vebicie tordioa, B. Dudley.
Starch, :nanufacture of, C. Gildert
Steel, manufacture of, J. G. Blaxnt. ..
Sufit, G. J. Stevens.........
Stone, ertificial, A, ULt

Stonecrushier. H. B. Marsden..

Stove, coal, H. Meldinger. . 197,551
Stove dome, A, Taylor.... . AN
Etove, heating, Akers & Johnson . I A
Stove pipe, L. Jurgeas. ., R A ]
Stove, tinner’s, C. A Buttles. 00
Table dintaz A _Land....... . Ay
Table, extensfon, E. Hamdsjer e
Tabie Jeaf support . H. lmbof..... . 19700
Thrashisg machine, C. M. Powers . 157560
Thrassing machine, A, Wemple. -5
Tire tightener, W. D, G, Quigley. 1707
Tobacso plant catter, J. §. Cady. . N0
Torpedo foroll weills, A. Hamar. . 197916
Trap, animal cage, 5. W, Rice.... LIS
Trap, 8eh C.E. Ketcham. ............. a0
Trap for bedatesds, Mbu.c.kpb 197,985
Trimming, W.Marrsy, 1T A

Trimming, W. Muorray.
Tube sockets, bending, W. L,
Tablog, sheet wetal, 8. R, Wilmot, ... ;

Tublng, shoet metal, 8.1, Wikmot. worrsess INTOS

Tarn tablo, A P BOUer .ocverrnreniviiasnianaannins 1 507
Vuloanizing rubher articles, A. Albright,, 187578
lmn road, O, W, Balades,...... - 127,008
Washboardsod rubber, C, Krebs, . AEAn

Water elovator,J. A, Ayres........
Water wheel gate, J. M. Burghardt
Water wheel, turblun, J. C. Green, S
Whip socket, L. D, Benver......... Y A
Winding wade, uiachine for, A.C. l!obba
Windmlil, W. . Xiehols,. .

B b |
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Windmil, W, L, Tastin (r). . baM
Window frame snd sash, J. v 197008
sorew, D.Prank. ... . 17008

Wreniol, rallroad traek, I, L, Gibby, ...

APPLIGATIONS FOR EXTENSIONS,

‘munhlvudlly fled, aud are now pending,
m~ of the following Leottors Patent. Hear.
resjortive applications are sppotnted f.

M..u..... v

Exonee~I1. 8. Worthington. July2.

. Macwixe~FE. A. Goodes ot al, Jnln

Wi —~JOTRAL BoX.~1, A. Mantgomery. July 1
FACKER~8. Taggart. Jaly 16,

sevenes 151010

Srientific gmmmt.

i o, S

E‘X‘I‘E.\'NIO.\'H GRANTED,

S ~DoTeEn FoRy aor.~J. Amory.

2, ~Cooxtan Iavun . W, Dunkies,

DL -MAKING DRaN Poews <1 K. & M, B Merce
ST ~HanvasrEn N, Ray & M. I fhalters, (A)
S0 Ianvearen 8, Hay & M. JL Shalters. (O)
WIL—Frovie—8. I, Sexton,

PLIIR - RATING Srav e, <8, B, #oxton,

AT ~SRAMING Maoninn ~J. Wilson, o al,
T~ CONRURAYING METAL. <. Wilson, #f al,

DISCLAIMERS.

PRNA-Srove <& 11, Soxton, Baltimore, M,
16, <Brovn <8, 1, Seston, Balimors, Md,

DESIGNS PATENTRED,

0,580 < anron Syove. W, Doyle, Albany, N. Y,
BAST—~0ILans Drstps, wyc—t. Hobbw, Dellatrs, Ohto,
G385 Canrey A, Heall, Fhiladelphls, Pa,

A% ~Davan. 1, A Ocstorle, Milladoiphin, Pa,

& oL ~Oanrers.~J,. Powell, Kiddenalnetee, Eng,
S0, —Oorrix Iaxnune. ~J, 8. Hay, Kast Hladdam, Conn,
0 —Uannraun Mouxrixas.~A, Searls, Nowark, N, J,

TRADI‘,’ MARKS REGISTERED,

1AL =Frin X onuro~ 1" Drowott & Qo Covontry Fug,
108 =Lunnroaron~derdom, Cook & 0o, N, Y, olty,
1418, =Cony MEabo~Kipo & Townsend, Chadd’s Ford, s,
1AM & LU <Lax i ea~Merchant's Gargling Ol Co,,
Lockport, N, Y,

LA e Rexeny.—l, I Miler, Baltimaore, Md,

LAT ~Iuxre ). R, Outvod & Co., Doston, Muss,

SCHEDULE OF PATENT FEEN:

On each Caveat,, 810
On each Trade-Mar! vi siesamsavaRIaeNS e oY 825
On Nling each lppllmllon fuu l‘ntcnt a3 yuur-) L8153
On texping each original Patent. . 820
On appeal to Examinersin ()hler... S0
Op appeal to Commismtoner of Patents 820

On application for Relsmue. .....ouurnins S30
n application for Extenslon of Pnenl S50
(U r\nnng the Extenslon........ 850

810
%10
S15
o B30

VALDE OF PATENTS

And How toObtain Them.
Practical Hints to Inventors

ROBABLY no investment of & small sum
of money briugs a greater return than the
expense Incurred in obtaining a patent even
when the mnvention is butasmallone. Large
fnventions are found to pay correspondingly
) well. The names of Blanchard, Morse, Bige-
low, Colt, Erlcsson, Howe, MeCormick, Hoe
and others, who have amassed lmmonse for-
tunes from thels inventions, are well known.
And thore sre thousands of others who have
realized large sums from thelr patonts,
More than Firry Tuovsaxo laveutors have avalled
themselves of the services of Mrxy & Co. during the
TWENTY-SIX yoars they have acted as solicitors and
Publishers of the SCIENTIFIO AMERICAN. They stand at
the head tn this clam of business ; and thelr largo corpa
of sasistanis, mostly sclected from the ranks of the
Patent Office: mon capable of rendering the best service
to the faventor, from the experience practically obtained
while exxminors in the Patent Office : enables Muxx &
Co. to do everylhing appertaining o patents nErTEn
and cuEarEs than any other relisble agenny.

Un fling a Disclalmer., ...
On an application for Dulcn mu yun)
On an application for Design (7 years)...
On an upmlanun for Dmlgn (I years)......

asreny

HOWTO ¢ o erindiyn
OBTAIN ol

ry letter, describing sotmne invention which comes to thls
Office. A posilies answer can only be had by presenting
a completeapplication for a patent to the Commissioner
of Patents, Auapplleation consiats of & Mode!, Draw.
fngs, Petition, Oath, and foll Specifieation. Varlous
oficial rules and formalities must also bo observed. The
eflorts of the faventor to do all this business himeelf are
geaenally without suceess. After great perplexity and
delay, he ls asually glad 1o seek the ald of pervons expe-
rienced Io patent business, and have all (he work done
overzgain. The best plan is to solicit proper advice at
the bezinning. If the parties consulted are honomble
men, the inventor may safely confide his {deas to thew ¢
they will advise whether the tmprovement s probably
pateatable, and will give him all the directions needful
10 protect his rights,

How Can I Bost Secure My ¥nvontion?
This ts an Inqalry which one Inventor naturally puke
another, who has had some experfence (n obtalniog pat-
ents. Hisanswer genorally (s ss follows, and correot :
Construct a neat model, not overa foot o any dlmen.
#lon—smaller if possible—and send by OXpross, propald,
addressed to Muxy & Co,, 37 Park Row, togothor with a
doscription of 1ts operation and merlts, On roonipt
thereot, they will examing the Inyention earafully, and
advike you an 1o s patontability, froe of oharge, Or, If
you have not thme, or the monns nt hand, to construot o
model, make 48 good & pon and Ink aketeh of tho b
provement as possible and send by mall, An snswer ax
1o the proapect of A patent will be recelved, ususlly, by
return of mafl, It Is sometimes best to have s search
made at the Patent Offieo; suoh & measure often sayvs
the cost of an applleation for & patent,

Proliminary Examination,

In order to have suoh search, mako out n writton de-
scription of the Invention, In your own words, sl n
penctl, or pen shd Ink, skotoh, Hend theso, with the feo
of §5, by mall, addressed to Muxx & Co,, 17 Park Row,
and In doe timo you will recolve an scknowledgment
thereof, followed by & written report in regard to the
patentadbllity of your lmprovement, This spocial search
15 made with greal oare, among the models and patents
at Washington, (0 asoartaln whether the tmprovemont
presented ts patentable,

Holssuon,
A rolasae is granted Lo the originel patentos, his helrs,

or the assignees of the entire Iuterest, whon, by reason

description of the Invention, The Government feo for
ncaveat (s §10. A pamphlet of advice regarding applica-
tions for patonis and caveats is furniehed gratis, on ap- | Exposition, of

citizens of the United States on the same favorable termns
as to citl

of xn nsufclent or defortlve spectfoation, the m
patent s tnvalld, provided the arror has srisen from In.
advertence, aecident, or mistake, withoot say franda.

lent or deceptive tutention.

A patenteo tiay, st bis option, have (o his releans »
separate patent for each distinot part of the lnvention
comprohnnded In his origloal application by paying the
required foo o sach case, and compiytng with the other
requirements of (he law, ax In origiosl spplicstions.

uf-wm
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Hine, by mearurement, de

Engravings may ldmdmw
the detterpross.

Ailldiross MUNN & Co,, 57 Park low, New York, for fall
particulars,
Value of Extonded FPatents,
DA patentecs realigo the fact that thelr Inventions are
1kely to e more productive of proft during the seven
yours ofextension than the fiest full term for whiol thetr

8. RORE

mm m?.u. Address A.

A v

patents wore grantod, wo think more wonlidavall them.
selves of the exteonton privilege. Patouts grantod prior
1o 1851y bo oxtended for seven yoars, for the bentfit
of the lnventar, or of his helra In oase of the decsase of
fomer, by dueapplieation to the Patent Offiee, ninety
days before the termination of the patont, The extended
time Invures to the bonefit of the Inventor, the assignees
under the At rm having no rights under the extension
except by spoctal agreement,  The Uovermment fee for
an oxtonsion v $100, and 1t 1e necessary Lhat good profes
sfonal service he obtalng s to condiet the huslboss hefore
the Patent Ofos, Fall information as 1o extonsions
iy bo hnd by addresing Musx & Co, 07 Fark Row Now
York,

CUnvents,

Parsons dealring to file o caveal oan haye the papers
propared in the shortest thae, by seading s sketeh and

plication by mall, Address Muxx & Co, 1 Park Kow,
New York t
Dosign Potonts,

Forelgn designoms and mannfuoturers, who send goods
10 this country, may securs patents hore upon thelr new
patterns, and thus provent othors from Mbricating or
selling the same goods [n this market,

A patont for a deslgn may bo grauted to any person,
whetber citizen orallen, for any now and original design
for s mavufacture, bust statue,alto rellovo, or bas relfer,
any pewand orlgingl design for the printing of woolen,

not s than
prommmullnlv'ny of l!ml Knginos in

as to fre um..m-t rcr«mon cn

Fourr
CINCINNATI

[ndustrial Exposirion

1878.

OVENN SEPT, 3, CLONES 00T, 4, 1874,

PROPOSALS for BENGINES and BOllm
Proposacs will be recelved, till June 1st, from

Eugine Manufacturers, or the supply for uke cuﬂum

FOUR VIRST CLASS STEAM EXGINES,

0 furnisy nvnr for machinery Ih motlon
% (ninoe in. distaeter of ¢ fl or o

10 tee of the samo, sl s contreate o
il ora ol g vorab! .'&g‘l

runa‘” the npr!y of

cnaation for
ho awnrdod Lo b

PROPORALS rocelve

nmw‘lﬁ hw the same m.d. of (lme) baving

nmpo
Address ANK MILLAWARD,

Chnlmun Machinery Dopurtment,

sk, cotton, or other fabrics,any now and original {m-
proaxlon, ornnment, pattern, vrint, or pleture, to be
printed, palnted, cast, or otherwing plnoed on or worked
into any article of manufactare,

Deslgn patents are equilly ax important to oltizens as
to forelgnors, For full particolars sond for pamphlet to
Muxy & Co, 57 Park Row, New York,

Trademarks,

Any person or firm domictled o the Unfted States, or
any firm or corporation residing In any foreign country
where similar privileges are extendod toeoftizons of the
United States, may register thelr designs and obialn pro-
tection, This I very mportant to manufacturers in this
country, and equally so to foreigners, For fll particu-
arsaddress Muxx & Co., 87 Park Row, Now York,

Canandian Patents,
On the first of Soptember, 1572, the new patent law of

How To Paint

A New Work by a Practieal Pal deslgned
for the use of Pu,mm. Tradesmen, oA echan
Merchants, and as a Guide to un Professiona

FPainter, Contsining a plain n-sen
oulcmom of the Methods ':»'u loyoon;?ol‘unl;
luce satisfac! results In Plain and Fan-
cy Paloting of every ption, |nolndlng Gild-

Bronzing sulnl Grainiy i
nﬁhlng, Pollshing, Kll'ﬁ‘ommlnﬁ.l f.:r«u:%gy )

pln Lettering, Copying and mon
&ilpﬂlﬂ'cc:kgu folg' ] m’gsﬁd o .Ply;l?;ull kln
nis. Fancy elo
This Work Ahould e 'tn-the hands ‘ot & mry

Farmer or other person hnvin Pnlnlln to do.
It will save Ten l"l"lmu its S:o-t in ﬁ i

Canada went into foree, and are now granted to

of the Domink
In order to apply for a patent ln Canada, the applicant
must fornish a model, epecification and duplicate draw-
Ings, substantially the same as In applytog for an Amerd .
can patent.
The patent may be taken out efther (or five yoars (gov-
ernment fee $0), or for ten years (government fee $40)
or for iftecn years (government fee $60). The five and
ten year patents may be extended to the term of fifteen
yoars. The formalities for extension are stmple and not
expeasive.
American inventions, even {f already patentedin this
country, can be patented iz Canads provided the Ameri-
can patent s not more than one year old.
All persons who desire to take out patents in Canada
arc requested 1o communicate with Muxx & Co., %7 Park
Row, Now York, who will glve prompt attention to the
business and furnfsh full {nstruction.

Forelgn Patents,
The population of Great Britalin fs 51,000,000; of France,
000,000 Belglum, 5000000 Austris, 36.000000; Prusaia,
000000204 Russis, 30,0000, Fatents may be secarea by
American cltizens in all of these countrics. Now Is the
time, when business is dallat hodie, to take advantage of
these immense foreign Gclids. Mechanical improvements
of all kinds are always It demand In Europe. There will
noverbe & botter time than the present to take patents
abroad, We have rellable business connections with the
principal eapltals of Europe. A large share of all the
patents seoured in foreign countries by Americansare
obtalned through our Agency. Address Muxx & Co., 57
Park Row, New York. Circalass with full information
on forelgn pateats, furnisted free.

Rejected Cascs.

Rejooted cases, or defective papers, remodeled for
parties who bave made applications for themselves, or
through otheragents. Termsmoderate. Address MUNS
& Co,, statiog particulsrs,

Coples of Patents,

Pormsons desiring any patent lssued from 1836 to Novem
her 26, 1567, can be supplied with offielal coplos at & reas.
onable cost, the price depending apon the extent of draw-
{nge sod length of specification.

Any patent fssved since Novomber 27, 1567, at which
time the Patent Oflice commenced printing the drawlings
and specifications, may bo had by romitting to this of-
foe $1.

A copy of tho clafmn of sny patent fssuod sinee 189
will be furnished for §1,

When ordering coples, please to remit for the same as
above, and state name of patentee, title of inventionand
dateof patent, Address Muxy & Co,, Patent Nolleltors
97 Park Bow, New York,

Muxx & Co, will be happy to see Inventorsin person,
at thelr ofMico, or 1o advise them by letter, Lo all cases,
they may expoct an Aonest apinfon. For such consalta.
tions, opinlons, and ndvice, no charge (x made, Writo
plain g do not uss penell orpale ink ¢ bo brief,

All buslness committed to our oare, and all ponsulta:
tlons, nre Kopt acret and strictly confidential,

In all mattors portalning to patents, such as condueting
Interferences, procuring extenstons, drawing ssalgn.
ments, cxaminations into the yalldity of patents, ete.,
For information and

special care and sttention s given.
for pamphlets of thatruction and adyice
Addres

MUNN & OO,
PUBLISHERS SCIEXTIFIC AMERICAN,
37 Park Row, New York,

it v n ally makes S EVERY MA
IS OWN {N'l‘ ER." Mdt.l SR
WELLS, Publhlm. 359 Broadway, New York.
State in -hurperyon-wlhhmML

S Canntaor ParxTen’s Maxvar, Mustrated. 1.
Send Stamp for New Ierosmraren Carasoote,
Agents wantoed.

CAPITALISTS wishing to invest in
u.?r’c.n'u‘::’ooh 2 wel A m"""’"
rllou-u. &c..and mach capabie of
machines a year of ll- best shiut-
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gram o nvontion paten n Canada

motth, lnrult‘u:d h{ he Canadian Patent Ofice an pnb-
lished offictally. Original and selected articles on
every branch of Engitnecring, Meg and Mapufsc.
tures, profusely fllnstrated. hand.
some 4to pamphlet of 6 to ¢ _monthly, and a voi-
ume of & pages wnully. uw 10 Inveniors, me-

bal
and others. Two Dolun U. s.cnm-cy paysble in ad-
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m:. ::r,;.-ltlnxul this pubuenuon. says: A new publica-
tion, under the abave title, has been recently commenced

-t Moulml Canada, by the rell novn abilsher, Mr.
barats. [t 1 lst of ‘:‘u

snrnu rrl'nllfd‘;n (‘u‘ud.u. r&h ;l'a; ‘tal:’ll'l.u.ud redu:
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OFFICE OF THE
UNITED STATES
CENTENNIAL COMMISSION,

No, 004 Walnut Streot,
Philadelphin, April, 1873,

PROPOSALS FOR PLANS

yoR THE
CENTENNIAL ANNIVERSARY BUILDINGS.

cmrreory, Exornexes, and others, are hereby Invi-
lNAI'lo affor pnllumury lkulehu 0 d‘nulﬂc for the
butldings 1o be erected tn
for lvw"nlrrmllun-l kxhlbluou 1n 1876,

SPECIFICATIONS and other doouments nrepnml for
thono d‘mlrlnu to compete for the deslgn,

fogether with Information ax to the Svma te be paid for
the plana which may be releoted,
will be furnished on application to Lewis Waln S Wlh‘

secretary of the Centennial Commission, No. %4 Wi

Streot, P'hiladelpbia,
Mrpl-n- must be placed In the hands of the Secretary

of the Commission

DEFORE XOON ON THE FIFTEEXTH DAY OF
JULY, 153,
will be recoly:

Aftor whieh time no desigus :
Ny Uireetion of the Committee on Plana nud Archi

OFFICE IN WASHINGTON—Corner ¥ nnd 7th
reets, opposite Patent Oftice.

tecture A. T. GOSHORN, Chatrman.
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Adertisements

Anvertieements Wil be admitied on IAIs page af the rate of
81.00 por lne for each insertion, Engrarvings may
Road advertiwements af the saima rate per line by mieas:
wrement, ax the letter-press,

ASPHALT

YELT

E ROOFING
—

————

folo of good thickness
for steep or fiat roofs; can

WELL lﬂlﬂl'l::
L
.pl‘ﬂ'g‘dﬂ"f;h.l::l.y‘. j'l:l.ﬂ mechanie o
"

T A
mples to K. .
|M"1.1"mr::-l..\'nw ?,"&’

1aborer,
Send for olrcular r TIN. W
Miiden Lane and 9 L

gll:—g'n day from

QuAria I'aate,
Amurioan

250 —Nittingoer's Californin
alko 21 Neow Noveltles, Books,
“n\ s Iarger commissions,

v o Compan
TR Hroadway, New York,

Yovelty Company,

FOHIN ALA IOV s sonle 10 stesin Bolers—aoes not

njure the Iron,  In use over Aye years. My patent cov-
ers all Niydrocarbons, State Kights for Sale.

J. 4. ALLEN, Patentee, Phlladelphis, Pa,

HE CALCASIEU SULPHUR & MINING

ny of Lonlsans, favites proposals for the

on of & Shaft, (n Caleasien Parish, State of

Loulsiann. The object of sajd Staft is to reach & deposit

of Sulphur, about four hundred and forty (40) fect be-

Jow the surface of the ground. The nature of the soll

and thickness of stratns are as follows :

First, 10 foet of ¢lay containing sand.

Becond, 130 feet of quick sand.

Third, 110 fect of caloareous or lime stone: and next,
thoe sulphur bed, which Is about one hundred and ten
(110) feet thiok,

The Company will exhibit a plan and specifications to
contractors { r said Shaft, and has on the spot, Iron
rings, Extraction Engive and tools, im nr'u‘d from Eu-
rope, with the view o using the Kind Chandron Sys.
tem, also & Steam Saw Ml abundance of timber, neces.
sary buildings, &c. &¢. The work will be done under the
S rvistor of the Eagineer of the Company.

1s will be recelved up to the 1st of July, 1573

ddress
V. A, BELAUME, Secretary,

3% Carondelet Street,
New Orleans, La

EVERY VARIETY

STEAM PUMPS.

SEND FOR (LLUSTRATED CATALOGUE

COPE & MAXWELL MFG.CO.
HAMILTON, OHIO.

LATEST IMPROVEMENT
N

LUBRICATORS

=0

The oelebruted NEEDLE-VALVE OIL
FEEDER for Locomotive and Stationary
Engioes. Extraordinary result, Warrant.
od suprrior to any other Lubricator in the
market. Catalogues now ready.

F. LUNKENHEIMER, Pror,
Cinclnnat! Brass Works,
FHKEABI:KCK ~ Furnsce-Linlog — Fire-proof Chimney.

Lining (preveuntive of * Defective fiuos '"y—Fire-proof
Stack-lining, 12 to 24 inohes caliber, 2 feet longths—and
Vitrined Clay Sewenpipe, Responxible agents, in West-
ern cltfes, wanted, Address  GARLICK & SIZER,
Calumet, Jefferson Co., Ohlo,

= For Printing on any Material: paper,

glass, cr«xf.’ atone, metal, §ec. (,;n ";Mt.

am round or uneven surfaces. With

Black or Colored Inks. Goid or

Silver Bromze. Price $1.10 $5.

Send stamp for Circulars of our
Stamps end Printing Malerials.

Agentswanted. Golding & Co, 14 Kilby St, Boston.

MAHOGANY,

ROSEWO00D, WALNUT, WHITE HOLLY |
BATIN WOOD, HUNGARIAN ASH, AND '
ALL KINDS HARD WOOD,

IN LOGS, PLANK, BOARDS, AND VENEERS,

GEO. W. READ & CO,

Offiee M1l and Yard, 186 to 200 Lewis 8¢, cor.fth 8¢, E.R.
¥~ Orders mall promptiy sod falthfully executed.
Enclose fc, stamp for Catalogue and Frice List,

STEAM BOILER AND PIPE

COVERING

{fr eat, CHALMERS SPEXNCE

™1 EMERSONS
IMPROVED PATENT
v

INSERTED TOOTHED SAWS
CHEAPEST SAWSEV|
BUILDER
NILES TOOL WORKS,
HAMILTON, OHIO.

Saves ten to twenty
COfoot EMh St N

< [
BIAVER FALLS P

SEXD yonr Boox Cararoove
BICENELL T Warrea st %Y.

¥

BORING AND TURNING MILLS,
1RO PLANEES, .mei DRlLLiveg MacavEs,

A. 8. CAMERON & CO.,
S ENGINEERS,

Works, foot of Esst 8%
4, street, New York Clty,

Steam Pumps,

Adaptod to every possible
duty

Sond for a Price List.

A MICROSCOPE

I8 & necesaity to every intelligent !nmllzu All grades,
from 50 eta, 10 3000, Nend for Veice Liv i
MeALLISTER, Optician, £ Namau St Xow York,

!

EACH'S Scroll Sawing Machines—Choap-
oat and beat in usp.  For Hlusteated Catalogue and
o0 LIst, send to 11, L, BEACIH, W) Fulton B, N, ¥,

@
'?%é%

D

%, @ :
R %{%ﬁv@ SAW CO0. .~ ¢
ERONC 92 0, 1 Ferry St. & 4>
ANy e e e
’ &Q *5”0 3 \> x 4’0’ %%\s
X W &
N G Q o N

O}
,‘,'\_" N Q
For Pamphlet, %"e %% Y4 QQ +

Su'ﬁlcl. lndgxﬁ; DRY -.Iu'mA.EIQ:IENurMG to
any boller. 1ENRY \\.I'l‘l'l!ikel.r.\,lin fneor.

rty 8t., New York.,
meters.

rnrlkoilﬁl(Vanl. lk;ll:'
per-Heated Steam, Of1 Stills, &c. Addres

ues, Diast furnaces, Su.
.
HENRY W, DULELEY,
9 Liberty 8t,, New York.

- HOUGHTON'S
AUTOMATIC HOUSE PUMP

OR WATER ELEVATOR—{s eapocially ndapted for rals-
fng water in dwelllng houses and other places whore it
has beon num;ml by hand. It may be oporated by the
surping heat of the cooking AToye or range, or by a smnll
stove adapted for it, It will draw water from & well or
clatern,asd force It up to a tank at the top of the honse &
enough to supply the ordinary use of bathing tubs, water
closeln, and culinary purposcs. It has been thoroughly
teated In actua!l use In dwelling houses for more than
two years and found entirely satisfactory and reliable.
For description, with cuta, testimonials, &c., address

. CHARLES HOUGHTON,

AMERICAN

WIRE ROFPE

Steel and Charconl Tron of superior quality,
minfug and '"'"‘"“Klﬂlrmur-. Inolned pinnes, transmis
won of ,N'WN."I"- 180, Galvanized Clinrcoal & B ) for
Ships* Hlgging Suspe n Brldges, Derrlok Guys, Ferr
topas, ote, fnruv stock canntantly on hand from whie
any deatrod Tengths sre ont, JOUN'W . MASON & C©

18 Nroncway, New York

l'lllllﬂ« for

5 SCHLENKER'S PATENT

BOLT CUTTER)

NEw INVENTION. ADDRESS,
HOWARD IRON WoRrkS, BUFFALO.N.Y,

R A Vervalen's Brick Machines,

Mads at Haverstraw, Rockland Co,, N, Y. Making nine
tenths of sll the brick uxod tn the State, Send forcircular,

N

1‘!5(1;2{131@;;08  Tools,
X A AND IMPROVED.
LUCIUS W. POND MANUFACTURER

orce‘ler, Mass.
Warerooms, 9 Liborty Street, New York
d In Crude State—any gquan.
HAL &

A. C. STEBBINS, Agent.
ASBESTOS (‘T!.y'f“.\ddrou ROBENT.

HUSTER, Chatham Mlis, Phlladelptis, Pa.

ot A Umion Stone Co.,

l’nwm‘e;’- nnil a&tlﬁxmctnrﬁ? u{‘

moery eels & Eme oc

Elu llx’e nnla !Yorm to sulﬁnﬂuul 2

Mechanieal [Tses ;

GRINDERS, SAW G UMMERS. DIA-
MOND TOOLS, and WOOD'S PA-
TENT KNIFE GRINDER,

For Planing, Paper Cutting, Leather Splitting, and all

other Long Knives,

OPrICcE, 16 Excnaxox Staxer, Boston, Ma

orrt W. 8. Jarboe, % Libert:
Braxca cRS fam Cowmmerce Street, F lhd:lpﬁ

58,
Street, N. Y.,
1a,Pa.

41 State St., Doston, Mass,

§& Scnd for clrcular,

BUILDING PAPER!

¥or Sheathing, Roofing, Deafening, Carpot Lining, aud o8 » substitute for Plastering, Send for Samples
and Circulars, to B. E. HaLz & C0., 50 & 58 Park Place, N. Y., or locx Rrves Paren Co,, Chilcago.

AND PIPES, Superior Quality. First Prize Am. Institute Fafr. VAN TUYL MF'G CO., 535 Water St N. Y

- ‘__—E
enter, A
mm’.. dvertiving Agen Address

T. V. Cx
n%. New ¥

o

“The Harrison Boiler”

Boven yoara' sorvien In

"
mente 1n New Englan or’:'n'l” :1-:"-1;3:";'" ¥ W‘J-’
varylog from PIfty (0 ¥ifteen Hundred 1ore Powor
with repested ordars from (he samie partios, shows that

this Improy
"':u":'p"l’) .:;l.gnoulor e taken & parmanent piace 1n

Fifty Thousand florse Pawer have baen made and put

o operation with & present stea
A the surface of The 'r.m.n:y'-‘l(m.gna. either ateam
generating or superhesting surface, and when this nesds
entlrn renewal if can be made a8 good o8 news af on ovtlay

aronly one Aall th» cort o7 a nere boller, 1 oan be ‘:.
aut and replaced by stmply removing the lones bricks on
the top, without ¢ nunﬂnr the fire front or hiriek work
of the originpl sotting. 1t fs most iMoot an cxpeneivy
to lake out and replace the ordinary wronght fron botler,
teMEA, 1ohen 10orn oul, in comparatively v orihieas, and
Can sarcely command o purrhaser of nny pries, 4
Harrlson Boflers of any slzo can b mads ready for
ﬁ:‘"l‘l::”;" n't‘::r.o:?'rr I g lr'v-n. an fant an they can M{m

g etiing costing uo mor
or#‘n'u 'v;rf‘nuuhl l'mn hc;llnr? ¥ (AR /UGy OF T
OF all Information, clrculars, oto,
bo made direct 1o the +'910, SPRORHAR THReC
HARRISON BOILI’J& w?nxr.

raya Forry load,

Uhllndeiphin, Pa,

AMERICAN
Turbine Water Wheel

Has recontly been impraved
ected to ({oro h ruu b;n.ldn:obo
imerson, Holyoke, Mass, showin

higher average rosulis 4
bloe Wheel over known, A full re.
port may be obtalned of STOL

{ILLS & TEMPLE, Dayton, Ohlo,

THE TANITE CO,

INVENTORS & BUILDERS OF SPECIAL
MACHINERY CONNECTED WITH
EMERY GRINDING.

SOLID EMERY WHEELS, trom 1 in. to 8 feet |

The TANITR Exery WinEeL {s raplaly taking n.nn ‘;ll::'e
of the flle and the Grindstone. I you wish to make fim.
Fm"menll In_your P-clo?. Foundry, Mill or Shw
ntroduce our ancmﬂn ing “ncz‘ L And nu.t.'
the saving on }-lu.. r, and Il'apn. XT:Jldmu
of Tanite Emory Wheels snd Grinding Machinery :l'ﬂ
more than repay the cost In this year's work ! Nothing
will shape, reduce or remore Metalso cheaply and quiek)
84 3 Taulte Emery Wheel. The cutting pointa #f . ld
are steel,and each minute's use injures (ts cotting edges,
A ‘l‘nnh% errf Wheel never grows dull! Eme
ery In a substance harder than any metal! \:'elun Intely
introduced half a dozen new gl ies of Machines ?m

Emeory Grinding, Prices: $15, $30, $50, 36, ¥70, $75,
:x:.pﬁl d for (ﬁfculnn l'nd.??hm

0, $125, »nA $175, Sgu
Co.,

2 The Tanite

Stroudsburg, Monroe Co., I'n,

PORTLAND CEMENT,

From the best London Manufactarers, Forrals by
ES BRAND., 65 Cliff 8t N, Y.
A Practical Treatlse on Cement furnished for 25 cents

OGARDUS’ PATENT UNIVERSAL

Eccentric Mills for grinding Raw Bones, Burnt
nea, Pot Shells, Ores, Clays, Guanos, Feed, Corn, Corn
snd Cob. Tobacco, Snufl, Sugar, Saits, Boots, Spices,
Coffee, Cocon-nut, &ocoa. Ofl-cake, Flaxsced, Tomatoes,
Hom, EA'-dnll. &c., and whatever cannot be grognd by
olher mills. Also, for Paints, Printers' Inka, Paste Black.
log, &c. JAMES BOGARDUS, corner White sod Emn
Streets, New York.

B. F. STURTEVANT,

PATENTEE AND SOLE

PRESSURE BLOWERS & EXHAUST FANS

72 SUDBURY STREET BOSTON,MASS.
SEND FOR CATALOGUE . ILLUSTRATED WITH % O ENGRAVINGS.

MANUFACTURER OF

NICKEL

ESTABLISHED
IN 1858,

of Tin, Slate, &c., oo steep or flat roofs, 1o all climates.

E¥ Bend for Descriptive Pamphlets, Price-Lists, &c.,

T3 These materials for sale by
LKWOOD & DUNKLEE, Chicago,
MM, HUCK & CO,. St. Louls, \ln.'
"f-“l.l ELBOW M'NF'G. CO., Cinclunatl, O,
b, N PARNONS, Galveston, Texns.
A EDWARDS & CO., San Francisco, Cal,

Worlking Models
And Experimental Machinery. Metal, or Wood, made
order by J.¥. WEENER, 6 Center af,, N. ¥

MORRIS, TASKER & CO.,
MANUFACTURERS OF

AMERICAN CHARCOAL IRON

Boiler Tubes.

WROUGHT-IRON TUBES
AND FITTINGS, FOR GAS, STEAM
WATER, AND OIL.

EI-Bteam snd Gas Fitters' Bupnlies. Machinery for
oal Goas Works, &c. &e. pplies, Machioery f¢
]

. NO, 15 GOLD ST., NEW YORK. !
MERICAN OIL FEEDERS axp GLASS |
OIL CUPS, J. B, WICKERSHIAM & SONS, ¥8

NI St Pilladelphie, N.B<The beost system 1o use |

EXGINE LATHES
CAR WHEEL & AXLE MACHINERY, he. Go e b

for olllng. #end for circulars,

AND " ANODER"™ FOR PLATING, Manufactared by L. & J. W. FEUCHTWANGER, 53 Cedar St.,N. Y.

The “ASBESTOS ROOFING ' 15 a subatantial and rellable material, which can be safely used in place
It can be cheaply transported and eastly applied.

ASBESTOS ROOF COATING, ASBESTOS BOILER FELTING, SHEATHING FELTS, PA-
HAFFINE AND MARINE PAINTS, ASBESTOS BOARD, ASBESTOS, ASPHALTUM, &«

SALTS

Liberal Terms to Dealers,
H.-W. JOHNS,

NEW OFFICES, S7 MAIDEN LANE,

Cor. Gold St,, New York.

]{ ANSOM SYPHON CONDENSER perfects
) and malotains vacuum on Stesin Engines at cost of
one per cent [ts valxe, and by Its use Vacuum Pans are
ron with full vacuum without Alr Pump. Send to WAL
ALLEN, 51 Chardon S5t., Boston, for a personal call, or
he Company, at Buffalo, N.

RON PLANERS,
Drills, and other Machinista' T

Y.fora l'|f(‘Xl-lf.- il P
ENGINE LATHES

of -u[\rrinr qua!

{ty, on hand, and 8 ing.  For sale Jow, For Descri
tion and Price add NEW HAVEN MANCFACTUR
ING CO. New Haven onn

\7\'\'1-7'.\' MILL FURNISHING WORKS
1 are the largest In the United States, They make
Barr Milistones, Portable Mills, Smut Machines, Fackery,
MU Pleks, Water Wheels, Mulleys and Gesring, specially
sdapled to four mills. Bend for e \opoe

a .
J.T. NOYE & SON, Bufslo

Exeny Whees MACHINERY
for grnioding Tools and Metals, guig
ming Saws.oleaniog Castings grind
ing Maner Knives porfectly stralght

unequaled forthesterilng quality
of Us material and workinauship,
the dumbility of every part, Ad

—_——

Bley’s Cushioned Hammer

Is & great Improvement over all other Helve Hammens
1t bhas #0 wany valuable and ueeful devices for common
and swedge work, besides convenlences that were be-
fore unknown to this ciass of tools, that no adequate
idea can be given of 1ts capacity and general usefuluess

in a brief notice like this. For particalars, write
BRADLEY MAN'F'G CU., Symacuse, N, Y.
JOHN A. ROEBLING'SSONS3
MANTUTA G
Rigging,
Rridges, Ferries, Stays, or Guyson icks & Cranes,
Tiller Ropes, Sash Cords of C&f ateg
. attention giten to holst-
tng rope of all Kindas for Appiy for
cireular, giving price and other Information (oAr
arge stock constantly on band at New York Warchouse,
No. 117 Liberty streetl.,

WIRE ROPLE.
. CTURERS, TEEXTON, ¥. J.
OR Inclined Planes Standing Shi
per and Iron, Light
Condacters of Copper. §
fnes and Eleratora
pamphlet on Transmission of Pewer by Wire

1 Weood Worker.
. nhﬂ-::”n.“. and Upright Rering Machines.

Superior to say (D Ose.
McHETH, BENTEL & MARGEDANT, Hamilton,Oblo.

PORTABLE BATHS.

Address PFORTABLE BATH €O, 1% South St N. ¥,

P. BLAISDELL & (0,

MANUYAOTUNRERS OF TUHE NEAT

Patent Drill Presser, with Quick
Return Motion,

Inthe Market, also other Machinist Tools.

Sexp rox Crrs
WORCESTER, MASS,

LUBRICATORS.
‘l REYFUS' celebratod Selfact.

tug Ollers, for all sorts of Machinery
and Shafting, are rellable in all seasons,
saving 5490 per cenl

. "l'hr Nll»;nl'ludb:-
r f yliinders Is now sdopie
};:‘r‘”;orh‘;lr_ lu’lbf U, 8., and by hunil

l:l‘ﬂl(‘
stationary engines. Send for & clroular o,
NATHAN & KH'.\ ¥

US, 108 Liborty st N.Y
FHE “ Sclentific American
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# is printed with
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K. Tenthard
Lombard sta., Ihiisdelphls snd 39 Gold st, New York,




