B Bl B BB e BB B e B BB BB B B BB B B

B

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY, AND MANUFACTURES.

Vol XXI1,=No, 20.¢
[NEW SERIES,)
——

NEW YORK, NOVEMBER 12, 1870.

$3 per Annum,
[IN ADVANCE,)

Automatic Damper Regulator,

A simple and relinble damper regulator for steam boilers,
sensitive to slight variations of pressare, and durable in all its
parts, has long been sought, Various devices have been in-
troduced at difforent perlods since the invention of the steam
engine for the purpose of controlling and regulating the
draft of tho fires, which have failed to efféct the desired pur-
pose on ncconnt of friction, rigidity of parts, ote. The rubber
dinphragm answered the purpose in all respeots, except that
the protection of the rubber diapbragm, in its changes of
form and motion, offered difficulties which it is claimed the
invention herewith illustrated has fully obviated.

‘We are assured that it has
been fully tested, both as a con-
stant economizer of fuel and a
positive security against explo.
gions or damage from excees of
pressure, and that for both these
purposes its operation is satisfac-
tory.

It is simple in construction,
apparently not liable to derange-
ment, practically frictionless in
all its parts, and entirely protect-
ed from the obstructive effects
of dust and dirt. The operation
of the machine is as simple as its
constraction.

The 1ubber diaphragm, B, Fig.
1, being protected by triangular
flat metal plates, C, bung on
knife-edges communicating mo-
tion to the lever by the same
means 55 shown in in Fig. 1 at
D and E, makes the machine sen-
sitive to the slightest variation
of pressure, and at the same time
the disphiragm is relieved from
any undue strain whatever
through its extremes of motion.
The lever, F, with its counter
poise, H, has a knife-edged bear-

ing, shownat G. Steam is admit-
ted under the diaphragm at A.

When the machine is attached
to the boiler, and conrections
made with the damperrod, the weight on the lover is
placed at the point that will balance the required pressure,
the position of the damper in the pipe being partially closed.

Any additional pressure will of course close the damper
entirely, thereby shutting off the draft and preventing the
heat from escaping out of the smoke pipe, until the steam
pressure decreasing the weight gradually descends, and opens
the damper, admitting sufficient draft to the fire to keep the
steam st the required pressare.

Thus whatever the irregularities of demand upon the
boller, this automatic damper regulator would, without doubt,
control the consumption of fuel more perfectly than even
u enreful engineer could do it, acting independently of steam
gage or sufety valve, and, at the samo time, adding to the
cconomy in the use of stenm, and salety from explosions.

Patented, October 4, 1870, by James H. Murrill, assignor to
himsolf and Lowis B, Kelzer. Address, for further particulars,
Murrill & Kelzer, 44 Holliday street, Baltimore, Md.

fmportant l:«;l Decision,

The caso of Whitely e« the Commissioner of Patents, re-
vently declded by the Bupreme Court of tho District of Colum-
bin, is of general interest,

One Bethen made application for a reissued patont, which
was duly allowed and Imsued ; when, aftor tho patent had
gone out, Whitely appearad and produced an assignment of
Lo invention to him, execatod before the lssuo of the patent
to Bethea, but not recorded until afterward, and demanded
that a second patent should issue to him us amignee. Tho
Commissioner of Patents refused, snd Whitely appealed to
s Judge of the Bupreme Court, who ordered the Commissioner
to Imsuo the second patent s prayed, antednted to the date

of wurrender, The Commissloner refused to obey the order, |

aud Whitely brought sult against him for $60,000 damoges.
Upon full hearing by all the Judges, it was deelded:

1. That the patent could not be issued or anntedated us
prayed for,

Ague Polson,

M. P. Bolestra has communicated to the French Academy
some observations on ague poison. Ho says, that in examin-
ing marsh water ho always fincs, in proportion to its degreo
of putrefaction, n granular microphyte, somewhat resembling
in form tho Cactus Peruvianus. 1t is nlways sccompanied
by a considerable quantity of small spores b of a mil-
limeter in dinmeter, greenish yellow and transparent, and
algo by sporangin or vesicles containing spores from 2. to
=iy of & millimeter in diameter, and of very characteristic
form. This plant grows on the surface of the water ; when

young, it is rainbow-like in tints, and looks like spots of oil.

MURRILL'S AUTOMATIC DAMPER REGULATOR.

At the Jow temperature of cellars and in water containing no
vogetation, it develops slowly, but in contact with air and
exposed to wolar rays, it grows fust, disenguging small gus
bubbles. A few drops of arsenions acld, sulphite of sodn, or,
still better, neutral sulphate of quinine, stops its vegetation
at the surfuce of the water, the spores bocome thin and trans.
parent, and the sporangis alter so that they would not be
recoguizod, These changes may be seen under the micro.
scope. M. Bolestrn states that thess spores can be found in
warsh air.  Ho eaught agues twice during his researchos—
onco nfter having been exposod to nir from water in formenta.
tion covered with fresh algwm in fall vegetation, mixed with
un extraordinary quantity of spores, Ho thinks these spores
constitute the ague polson,

TRIPLER'S RAILROAD TIE,

The rallroad Intorests of this conntry have sssumed such
colossal proportions that any indprovement relative thereto Is
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2. That the jury had no jurisdiction of the question upon
appenl, and that his ordor to the Commissioner Wis null and
void, and

8. That the Commimioner could not be sued for rofusing to
lssue o patent, us ho was not the Isuing officer under the
lnw. Even if n cause of notion exinted it was not ngainst him,
but against the Boeretury of the Interlor,

This digposes of s slllar suit brought by the same party,
under the same clrommpstances, ugalnst the Commissloner, in
which the dewsges aro luld st one million dollurs,
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looked upon with Interest. Oge of the most Important fea.
tures In tho constraetion of & rallroad ls the crosstie, upon the
quality of which depends much of the speed and safoty of
travel,

Tho accompanylng engraving roprosents o now featuro in
the construction of thes, known as the * Triploe™ the, which
introduces, 8o for 08 wo aro sware, o novel form of constroo.
tion, for whieh the Inventor olalms many sdvantagos,

This tie is constructed in sections or slabs, A, fastened to-
gether with dowel pins, B. Each slab is coated with a vul-
canite antiseptic compound, making, when united, antiseptie
division walls, C, between each slab, rendering it indestrueti-
ble. It presents a perfectly even surface for the mil. The
antiseptica used are claimed to prevent the rust of the rail as
waoll s the spike, while the dowel pins, being also coated
with the antiseptic, the tio is claimed to be as compact us a
solid one.

The tie being in sections, gives an elasticity which lessens
the jar on locomotives and carriages, ‘reducing wear and tear
‘of the rolling stock, besides giving greater comfort to the
traveler.

It is claimed that in an econ.
omical point of view these ties,
on account of the durability
alone, are worthy of general
adoption. There are now in use
one hundred and eéighty mil
lions of crossties, which have
to be replaced every six to ten
years, at & cost of §90,000,000.
The claims for durability in
the Tripler tie is, therefore, if
substantiated, a matter of great
importance, especially as it is
claimed that the expense of
construction is but little over
those now in use. Each tieis
made to the exact measure, re-
quiring no fitting or dressing
to receive the rail, and can be
laid in a much shorter time
than is required for the ordina-
ry hewn tie, thus making a
saving, it is claimed, of more
than their additional cost,

The Tripler tie is now manu.
factured in the South, and we
are informed that a number of
roads are adopting the improve-
ment.

This invention is protected
by patents in the United States
and foreign conntries. For fur-
! ther information address Up-

perman & Johnson, Washington, D. C,, 8. Marx, New Or

lenny, La,, or F. B. Kenner, Philadelphis, Pa,
-
Importance of Patenting Trade-Marks.

Whatches manufectured intho United States bear certain
trade.marks known to the trade, and having a definite value
l»h-l«-ch.«l by statute laws, the infringement of which is severe-

y punished. Imported watches, however, may still be
brought in with these trademarks, the law which severely
punishes the native forger being powerless against the foreign
offender.  Our people are thus largely swindled by cunning
inferior imitations of American watches by foreign manufie.
turers.—XN. Y. Tribune.

There I8 0 remedy aguinst such infringers in the Statute on
Trade-marks, enacted July 8, 1870, which manufacturers of all
kinds would do well to heed, Lettors patent for trade-marks
are now lssued for thirty years, and miay be extended thirty
yoars more, on expiration of the first term, at a small oxpense
A fow patent-medicine compounders and others, have alroady
availed themselves of tho privilege extended them under the
new law,and obtained patents on the name, vignetto, or emblem
used to distinguish their manufactures from those of others.
Bat largoe manufucturers of fabrics familiar to the trade, ke
“ Now York Mills" and “ Wamsutta Shirtings,” “ Moerrimuck
Prints,” ote., scem slow to avall themselves of the advantages of
the protection offered them under the new law. Full par
tieulars in writing, and copies of the law on trade-marks, may
be had gratuitously on application to this office.—EDs.
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“T'ue SURRENDER OF MEtz together with the army of
Bagalne amounting to 178 000 mon, has left the French with.
out un organized army.  Parls is so closely besioged that no
supplios ean reach its inhabitants, and the ory of distress is
alrendy hoard, The case of France is utterly hopoloss, yot,
notwithatanding all this, Gambetts and his associntes, who
nro unable to stay anywhore very long for fear of belng |
ennght by the Prussinus, are urgiog she people to rise en
masw to expel the invaders ; but when asked for nrms theso
cmzy loaders are obliged to coufess that they have none.
Such folly and madness the world hss not often witnessed,

- -

KNOTs AND Sprioes.—A correspondent says: “ The lssue
of this week of your paper, containing the dmwing of various
knots, is worth the yonrly subseription price. Will you, or
somo of your readers, favor us with the different kinds of
wsoful aplices. The -ul\igug-:lg"r Interestiog,

The universe nover loses material nor enorgy.
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SUIENTIFIC USE OF THE IMAGINATION.
John Tyndall, LD, FALR, before the Dritish Association,

1 earried with me to the Alps this yoar the hoavy burden
of this evoning's work. In the way of new investigation 1
bad nothing completo enough to be brought before you ; s
all that remalned to me was to fall back upon such residucs
as 1 could find in the depths of consclonsness, and out of them
to spin the fiber and weave the waeb of this discourse,  Bave
from mumory 1 had no direot aid upon the mountains ; but to
gpur up the emotions, on which so much depends, as woll ns
to nourish indirectly the intelleot and will, T took with me
{wo volumes of pootry, Goothe's “ Farbenlohro,” and the
wuork on “ Logie” recently publishod by Mr, Alexander Bain,
The spur, [ am sorry to say, was no mateh for the integn.
ment of dullness it had to piereo,

In Goetho, so glorious otherwise, I ohicfly notiood the self-
Inflioted harts of genins, ag it broko iself in vain against the
philosophy of Newton. For a time Mr. Bain beeamo my
prineipal companion. T found him loarned and practieal,
shining grencrally with a dry light, but exshibiting at times
a flush of emotional strengih, which proved that even logi.
clans share the comwon fire of humanity. Ho intorested me
most when he beeame the mirror of my own sondition,
Nelther intellectoally nor socially is it good for man to be
alone, nnd the griefs of thought are more patiently borne
when we find that they have been experienced by another,
From certain passages in hisbook I could infer that Mr. Bain
was no stranger to such sorrows.  Take this passage as an
{llustration. Speaking of the ebb of intellectunl force which
weo all from time to time experience, Mr, Bain says: * The
unvertainty where to look for the next opening of discovery
brings the pain of conflict and the debility of indecision.”
These words have in them the true ring of personal experi.
enee.

The action of the investigator is periodie. He grapples
with a subject of inquiry, wrestles with it, overcomes it, ex-
hinusts, it may be, both himself nud it for the time being, He
breathes a gpace, and then renows the struggle in another
field, Now this period of halting between two investiga-
tions i not always ono of pure ropose, It is often a period
of doubt and discomfort, of gloom and ennni, “The uncer-
talnty where to look for the next opening of discovery brings
the pain of conflict and the dobility of indecision,” Such was
my precige condition in the Alps this year; in a score of
words Mr. Bain hns here sketched my wental dingnosis; and
it was under these evil circumstances that I had to equip
wmyself for the hour and the ordeal that are now come,

Gladly, however, as I should have seen this duty in other
hands, I could by no means shrink from it. Disloyalty
would have been worse than failure, In some fashion or
other—feebly or strongly, meanly or mantully, on the higher
levels of thought, or on the flats of commonplace—the task
had to be asccomplished. 1looked in various directions for
help and farthersnee ; but without me for a time I saw only
“ antres vast,” and within me “ desertsidle,” My case resem.
bled that of a sick doctor who had forgotten his art, and
sorely needed the prescription of a friend. Mr. Bain wrote
one for me. He eaid : “ Your present knowledge must forge
the links of connection between what has been slresdy
achieved and what is now required.”

In these words he admonished me to review the past and
recover from it the broken ends of former investigations, 1
tried to do so. Previous to going to Switzerland I had been
thinking much of light and heat, of magnetism and electric-
ity, of organic germs, atoms, molecules, spontaneous genera-
tion, comets, and skies. With one or another of these I now
sought to reform sn slliance, and finally succeeded in estab-
lishing a kind of cohesion between thought and light. The
wish grew within me to trace, and to enable yon to trace, some
of the more occult operations of this agent. T wished, if possi-
ble, to take you behind the drop-scene of the senses, and to
show you the hidden mechanizm of opiical action. For 1
take it to be well worth the while of the scientific teacher to
take some pains, and'even great pains, to make those whom
Lie addresses copartners of his thoughts. To clear his own
mind in the first place from all haze and vagueness, and then
to project into language which shall leave no mistake as to
his weaning—which shall leave even his errors naked—the
definite ideas he has shaped.

A great deal is, I think, possible to scientific exposition
conducted in this way, It is possible, I believe, oven before
an audience like the present, to uncover to some extent the

uaseen things of nature, and thus to give, not only to pro-
fessed students, but to others with the necessary. bias, indus-
try, and capacity an intelligent interest in the operations of
science. Time and lebor are necessary to this result, but
seivpee is the gainer from the public sympathy thus created,

How then sre those hidden things to b revealed ? How,
for example, are we to lay Lold of the physical basis of light,
sines, like that of life itself, it lies entirely without the do
mwain of the senses? Now, philosophers may be right in
sflirming that we cannot transcend experience. But we can,
st all events, carry it & long way from its origin. Wo can
also magnify, diminish, qualify, and combine experioner s,
88 to render them fit for purposes entirely new, We
gitted with the power of imagination, combining what the

o
are
Germans called Anschawungsguele end Einkildungsboraft and by
this power we can lighten the darkness which surrounds the
world of the senses,

Thero are tories even in seience who regard imagination as
3 facuity to be feared and avoided rather than employed.
They hsd observed its action in weak vessels und wore un.
duly impressed by ite disasters. But they might with equal
Jurtice poipt to exploded bLoilers as an argument against
the use of steam, Bounded and conditioned by co-opornnt

renson, imagination becomes the mightiest instrament of the

Scientific  American,

physical digcoverer. Newton's pussage from a falling apple
to a falling moon wns u leap of the fmagination. Whon
Willinm Thomson tries 1o plaos the ultimate particles of
matter betwoen his compnss polnts, and to apply to them a
sonle of millimeters, it is an exerclno of the Imagination,
And in mach that has been recontly mald about protoplasm
and life weo have the ontgolngs of the fmagioation gulded
and controlled by the known analogles of sclonece, In fact,
without this power our knowledge of natars would be a mere
tabulation of co.existences and soquences. We shounld still
bolievo in the succession of day and night, of summer and
winter ; but the soul of foroe would be dislodged from onr
universe ; casunl relations would dissppenr, and with them
that seionce which i now binding the parts of natare to an
organie whole,

I ahould like to illustrate by o fow simplo Instances the
use that selentifio men have alrondy made of this power of
imagination, and to indicats aftorwards some of the further
usos that they nro likaly to make of It, Lot us bog'n with
the radimentary experionces, Obsorve the falling of heavy
rain drops into a tranquil pond. Each drop s it strikes the
water bocomes a centor of disturbance, from which a sorles
of ring ripples expands outwards, Gravity and inortin are
the sgents by which this wave motion is produced, and a
rough experiment will saffico to show that the rate of propa.
gation does not amonnt to a foot n second,

A sories of slight mechanioal shooks Is experienced by
body plunged in the water as tho wavelets reach it in sue-
cession. But a finer motion is at the same timo st up and
propagated. If the head and ecars bo immersed in tho water,
08 in an experiment of Franklin's, the shock of the drop
is communicated to the suaditory norve—the tiek of the drop
is heard. Now this sonorous impuise is propagated, not at
the rate of a foct a second, but at the rato of 4,700 foet n sec-
ond. In this case it is not the gravity but tho elasticity of
the water that is the urging foree, Every liquid particle

treme rapidity, and the pulse is propagated as a thrill, The
incompressibility of water, na illustrated by the famous Flor-
entine experiment, is & measure of its elasticity, and to the
possession of this property in so high a degree the rapid
transmission of a sound-pulse through water Is to bo as
cribed.

But water, as you know, is not necessary to the conduction
of sound ; air is its most common vehicle, And you know
that when the air possesses the particular density and elas
ticity corresponding to the temperature of freezing water the
velocity of cound in itis 1,000 feet n second. It is almost exact-
1y one fourth of the velocity in water; the reason being that
though the greater weight of the water tends to diminish
the velocity, the enormons molecular elasticity of the liquid
far more than atones for the dissdvantage due to weight.
By various contrivances we can compel the vibrations of the
air to declare themselves ; we know the length and frequency
of sonorous waves, and we have also obtained great mastery
over the various methods by which the air is thrown into
vibration. We know the phenomena and laws of vibrating
rods, of organ pipes, strings, membranes, plates, and bells.
We can abolish one sound by another. We know the physi-
cal meaning of music and noise, of harmony and discord. In
short, as regards sound we have a very clear notion of the
external physical processes which correspond to our sensa-
tione,

In these phenomena of sound we travel a very little way
from downright sensible experience. Still the imagination
isto some extent exercised. The bodily eye, for example,
cannot see the condensations and rarefactions of the waves of
gound. We construct them in thought, and we believe as
firmly in their existence ss in thatof the air itself. But now
our experience has to be carried into a new region, where a
new use isto be made of it.

Having mastersd the cause and mechanism of sound, we
desire to know the cause and mechanism of light. We wish
to extend our inquiries from the auditory nerve to the optic
nerve. Now there is in the huaman intellect a power of ex-
pansion—I might almost call it a power of creation—which
is brought into play by the simple brooding upon facts. The
legend of the Spirit brooding over chaos may have origin.
ated in a knowledge of this power. In the case now before
us it has manifested itsell by transplanting into space, for
the purposes of light, an adequately modified form of the
mechanism of sound. We know intimately whereon the
velocity of sound depends.  When we lessen the density of
a mediom and preserve its elasticity constant we augment
the velocity, When we highten the elasticity and keep the
density constant we also augment the velocity, A small
density, thercfore, and a great clasticity aro tho two things
necessary to rapid propagation,

Now light is known to move with the astounding velocity
of 185,000 miles s second. How is such a velocity to be ob
tained? By boldly diffusing in space a mediam of the
requisite tenuity and elasticity, Lot us make such a medinm
onr starting point, endowing it with one or two other noces.
sary qualities; let us handle It in accordance with strict
mechanical laws; give to every step of our deduction the
surety of the syllogism ; earry it thus forth from the world of
imagination to the world of sense, and see whether the final
onterop of the deduction bo not the very phenomena of light
which ordinary knowledgo and skilled experiment reveal.
If in all the multiplied varioties of these phonomens, inelud-
ing those of the most remoto and entangled deseription, this
fundamental concoption always brings us face to face with
tho trath; if no contradiction to our deduotions from It be
found in external natare ; if, morcover, it hins notunlly foroed

pushed against its neighbor dolivers up its motion with ex-

soon, and which no mind had proviously
wo tre gifted with a power of o0
failed when brought to an experimontal ‘
tion, which never disappoints us, but always
#olid whores of fact, must, wo think, bo something mor
n mero figment of the solentifie faney. In forming
composite and creative unity In which roason and 1
tion are togother blent, haw, wo bellove, led us into a world
not less real than that of tho sensos, and of which the world
of wonso itself s tho suggestion and justifieation,

Fur bo it from we, Lowever, to wish to fix you immovably
{n this or in any other theoretie concoption. With all our
bolief of it, it will bo wall to kesp the theory plastic and capa-
blo of change.  You may, moreover, urge that although the
phenomenn oceur as 4f the medinm oxisted, the absolute
demonstration of its existonos s wtill wanting. Far be it
from mo to deny to this reasoning wuch validity as it may
fairly olnim. Lot us endoavor by moans of anslogy to form a
falr ostimato of it foree,

You buliove that in socloty you are surrounded by reason-
ablo beings 1iko yourself,  You are perhaps as firmly con-
vinced of this as of anything, What is your warrant for
this convietion? Simply and sololy this, your follow-
creatures behinve as if thoy wero reasonable ; the hypothesis,
for it is nothing more, nccounts for the facts. To take an
cminent example, you bolleve that our president is a reason.
nblo being. Why? There Is no known method of super-
position by which any one of us can apply himself intellectn-
ally to another 8o as to demonstrate coincldence as rogards
tho possession of reason. If, therefore, you hold our pres.
ident to be reasonablo, it is becauss ho behaves as if ho were
reasonable.  As in the caso of the ether, bayond the * aa if"
you cannot go. Nay I should not wonder if s close comparl.
son of the data on which both inferences rost caused many
respectable persons to conclude that the ether had the best
of it.

This universal medium, this lightothor as it is called, is o
vehicle, not an origin of wave motion, It recelves and trans
mits, but it does not create.  'Whence does it derive the mo.
tigns it conveys? For tho most part from luminous bodies.
By this motion of o luminous body I do not moean its sensible
motion, such as the flicker of a candle, or the shooting out of
red prominences from the limb of the sun. I mean an in-
testine motion of tho atoms or molecules of the luminous
body. But here a certain reserve Is necessary. Many chem-
ists of the present day refuse to speak of atoms and molecules
a8 real things. Their caution leads them to stop short of the
clear, sharp, mechanically intelligible atomic theory enun-
ciated by Dalton, or any form of that theory, and to make
the doctrine of multiple proportions their intellectual boarne.
I respect the caution, though I think it is here misplaced.
The chemists who recoil from these notions of stoms and
molecales sceept without hesitation the undulatory theory of
light. Like you and me they one and all believe in an ether
and its lightproducing waves. Let us consider what this
belief involves.

Bring your imaginations once more into play and figure s
geries of sound waves passing through air. Follow them up
to their origin, and whst do you there find? A definite, tan-
gible, vibrating body. [t may be the vocal chordsof a human
being, it may be an organ-pipe, or it may be a stretched
string. Follow in the same manner & train of ether waves
to their source, remembering at the same time that your
ether is matter, dense, elastic, and capable of motions subject
to and determined by mechanical laws. What then do you
expect to find as the source of a series of ether waves? Ask
your imagination if it will sccept a vibrating multiple pro-
portion—a numerical ratio in a state of oscillation? 1 do not
think it will. You cannot crown the edifice by this abstrac-
tion. The scientific imagination, which is here authoritative,
demands as the origin and cause of a series of ether waves a
particle of vibrating matter quite as definite, though it may
be excessively minute, as that which gives origin to a musi-
cal sound. Such a particle we name an atom or a molecule.
I think the imsgination when focused so as to give definition
without penumbral haze is sure to realize this image at last.
To preserve thought continuous throughout this discourse,
to prevent either lack of knowledge or failure of memory
from producing any rent in our picture, I here propose to
run rapidly over a bit of ground which is probably familiar
to most of you, but which I am anxious to make familiar to

n all.
yo'l‘he waves generated in the ether by the swinging atoms
of luminous bodies are of different lengths and amplitudes.
The amplitude is the width of swing of the individual parti-
cles of the wave. In water waves it is the hight of the ercst
above the trough, while tho longth of the wave is the dis
tance between two consecutive cresis.  Tho aggregate of
waves emitted by the sun may be broadly divided into two
clnsses, the one class competent, the other incompetent, to ex-
oite vision.

But the light-producing waves differ markedly among them-
selves in size, form, and force. The length of tho largest of
thess waves is about twice that of the smallest, but the
amplitude of the largest is probably a hundred timea
that of the smallest. Now tho force or eunergy of the
wave, which, expressed with reference to sensation,
means the intensity of the light, is proportional to the
square of the amplitude. Henco the amplitude being
one hundred-fold, the energy of the largest light-giving
waves would be ten thousand-fold that of the smallest. This
is not improbable. I use these figures, not with a view to
numerical accuracy, but to give you definite ideas of the dif-
forences that probably exist among the light-giving waves.
And if we tako the whole range of solar into ac-

upon our attention phenomenn which no oye hnd previously

count—its non-visual as well as its visual waves—I think it
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probable that the foreo or enorgy of the largest wave in
mll’llén times that of the smallest.

into their equivalents of eensation, the diffvrent
light waves produce difforont colors. Red, for examply, is
produced by tho largest waves, violot by the smallest, while
green is produced by & wave of intermediate length and am-
plitude.  On entering from air into more highly refracting
substances, such a8 glass or water or the sulphide of carbon
all the waves are rotarded, but the smallest ones most.  This
furnishes a moans of separating the different clnsses of waves
from each other—in other words, of analyzing the light.
Sent through a refracting prism, tho waves of tho sun are
turned aside in difforent degrees from their direct course, the
red least, the violet most. They are virtually pulled asun-
dor, and they paint upon a white screen placed to receive
them * the solar spectrum.”

Strictly speaking, the spectrum embraces an infinity of
colors, but the limits of language and of our powers of dis.
tinction cause it to bo divided into seven segments: Red
orange, yellow, green, blue, indigo, violet. These are the
soven primary or prismatio colors. Separately, or mixed in
nﬂohl #, the solar waves yield all the colors ob-
served in matore and employed in art. Collectively they
give us the improssion of whiteness, Pure unsifted solar
light Il white ; and if all the wave constituents of such light
be reduced in the same proportion, the light, though dimin-
ished in intensity, will still bo white. The whiteness of
Alpine snow with the sun shining upon it is barely tolerable
to the eye. The samoe snow under an overcast firmawent is
still white. Such a firmament enfeebles the light by reflec-
tion, lndwhen“lm ourselves above a clound-field—to an
Alpine summit, for instanco, or to the top of Snowdon—and
800, in the proper direction, the sun bining on the clouds,
they appear dazalingly white, Ordinary clouds, in fuct,
divide the solar light impinging on them into two parts—a
roflected part and o transmitted part, in each of which the
proportions of wave motion which produce the impression of
whiteness are sensibly preserved,

It will be understood that the conditions of whiteness
would fail if all the waves were diminished equally, or by the
same absolute quantity. Thoy wust be reduced proportion-
ately instend of equally. If by the nct of reflection the waves
of red light are split into exnct hialyes, then, to prescrve the
light white, the waves of yellow, orange, green, and blue
must also be split into exnet halves. In short, the reduction
must take place, not by absolutely equal quantities, but by
equal fractional parts, In white light the preponderance as
regards energy of the larger over the smaller waves must
always be immense. Were the case otherwise, the physiologi-
cal correlative, Bue, of the smaller waves wounld have the

upper band in our sensations.

My wish to render our mental images complete canses me
to dwell briefly upon these known points, and the same wish
will cause me to linger a little longer among others. Buat
here I am disturbed by my reflections. When I consider the
effect of dinner upon the nervous system, and the relation of
that system to the intellectual powers I am now invoking ;
when I remember that the universal experience of mankind
has fixed upon certain definite clements of perfection in an
after dinner speech, and when I think how conspicuons by
their absence these elements are on the present occasion, the
thouglt is not comforting to a man who wishes to stand well
with his fellow creatures in general, and with the members
of the British Association in particular. My condition might
well resemble that of the ether, which is scientifically defined
a8 an assemblage of vibrations. And the worst of it is that
unless you reverse the general verdict regarding the effect of
dinner, and prove in your own persons that a uniform experi-
ence need not continue uniform—which will be a great point
guined for some perople—these tremors of mine are likely to
become more and more painful. But I call to mind the com-
forting words of an inspired though uncanonical writer, who
asdmonishes us in the Apocryphs that fear isa bad counsellor.

Let me then cast him out, and let me trustfully assume that
you will one and all postpono that balmy sleep, of which
dinner might, under the circumstances, be regarded as the
indissoluble antecedent, and that you will manfully and
womanfully prolong your Investigations of the ether and its
waves into regions which have been hitherto crossed by the
ploneers of science alone,
(To be continued.)
- -
THE POWER OF MODERN SKILL IN THE MECHANIC
ARTS,

The great camp of Chalons had just been completed, a
whole city of soldiers spread over the rolling plain of Mour
melon, aud all Paris, ever thinsting after “ something ne
was full of anxiety to enjoy the brilliant spectacle. The
military suthorities at the capital deplored the distance that
soparated them from the army ; the contractors were often
behind in their supplies, and the committees sent down to
exsmine many important questions were serfously hampered
by the remotencss of the camp from their books and their
colleagues, The Emperor, aware of these inconveniences, de.
termined to conneet the camp with Paris by a railway, and
never was imperial onder executed more promptly aod tri
umphantly.

Fortunately, the Great Eastern Company, which had a line
of milways running from Paris to Strasbourg, and spproach-
od the camp at the station of Chalons within a distance of
about sixteen miles, was one of the richost and best-organized
companies of France, It ownel alroady then (in 1800) more
than five hundred locomotives and twenty thousand sars, and
the centrsl administration in Paris, which had spent over
one hundred million dollars on the road, could well afford to

, | sonal interest in the matter—the complete plans for the work

w,” | moment was lost by the seoding of messages and orders, aud
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gratify the Empoeror when lm uxprmmml 1 wlnh to have
branch railway bullt not only In a short time, but more
quickly than tho like had over been known before. The
directors at & glacee percelved the advantage that would
aceruo to them from such an addition to their great work;
and although the Emporor allowed them only ten days for
surveys and preparatory labors, they at once assumed the
contract,
The difficultics were by no means trifling, although the
rallway was so short. It had to cross the valley of the Marne
nt o considerable hight above its level, then the river itsulf
and o canal running parsllel to it, and, after several vory
short curves, to span once moro & deep valley in which the
Veale flows, till it reached in o straight line of about two
miles the camp itself. All this involved necessarily very
heavy works, three bridges, and high enbankments,

On the 10th of July, in the evening, the ropresentatives of
the company laid before the Emperor—who took a great per-

They expected, of courss, that not much time would be allowed
them for the execution, but they were not a little taken
aback when Napoleon asked them if they wonld undertake
to have the railway ready in two months, They consulted a
fow minutes with each other, during which they were left
alone, but soon the Emperor returned and demanded their
answor. They claimed that the difficulties were very great
and the time too short ; nevertheless they engaged to do the
Emperor's will, if he, on his part, would order the authorities,
from the Minister of Public Works down to the district offi-
cials, to dispense with all but the most necessary formalities,
The promige was given, and on the very next day, early in
the morning, they received the contract duly authenticated,
thus giving an earnest on the part of the Government that
everything should be done to aid them in their remarkable
enterprise. At noon a meeting of the directors took place, at
which matters were generally arranged, and when the sun
set that evening the first spade had been struck in the ground
near Chalons,

The first trouble—for troubles there were, many and grie-
vous—was the want of laborers. The best and most experi-
enced hands wers sent for by telegraph fiom all the different
works of the Great Eastern Company ; they appeared in every
express train from Loraine, Burgundy, and Alsatin—others
were imported from Belginm, Westphalia, and Prusaia ; they
received the highest wages, but were also required to do full
work and in the best manner. Thusa force of twenty-four
bhundred first-class workmen was gathered in a few days
around the first mile,

Next, all the powerful engines and machinery of the whole
line were put into requisition ; steam-rams, track-engines, cir-
cular saws set to work along the line,and torches, bonfires,
and electric lights sapplied the light of day during the short
summer nights, o that relays of laborers could succeed each
othor without interruption. The company, moreover, provid-
od for their food in the most careful manner. A famons Paris
restaurateur, Chevet, was engagod to farnish cooked provis
jons for the little army of workmen, and a couple of days
after the beginning of the marvelous work, his movable
kitchens were seen along the line, furnishing » supply of ex-
cellent dinners, from six francs for the higher employés down
to ten cents for the workmen.

All these interesting features—the almost magic rise of &
railway in a heavy chalk soil, the wonderful activity of thou.
sands of skillful laborers on so shorta distance, and tho almost
fairy-like illumination at night—attracted immenso num-
bers of Parisians, who came by day and by night to witness the
strange sight, and brought a rich reward at once to the
enterprising company.

High and large enbankments were of course out of the
question under sach circumstances, and the company adopted,
therefore, our own system of trestle.work instead, planting
immense piles by means of hundreds of steam.rams, which
went to work at one and the same time, strengthening them
simultancously by heavy cross timbers, and laying the track
without delay on the solid stracture. Oune such trestle bridge,
two thousand feet long, crossed the valley of the Marne, s
second, of only five hundred feet, that of the Veslo, and a
third, of six hundred foot, the lowlands of & smaller stroam,
When the wholo loe was completed, theso trostlo-works wero
filled up with oarth, and at lelsure changed into huge om.
bankmonts, The prineipal bridge, howover, was from the
first plnced upon solld béton foundations,

The construction begen, of courss, at Chalons, so a8 to
remain constantly in direet communleation with Parls, from
which all the material and the supplios had to be oblained.
An electric telogmph line was likewlse orvoted slong the
route, with & station st overy thousand yards, o that not a

dircetions conld bo tsusd at onco to every part of the line,
The track spun out like a ribbon, with all the necossary addl.
tions of crossings, turnouts, barrlers, foncing on both sides,
station bulldings; In fact, overything that belongs to the
most comploto outfit of a firstolass rallway ; mud B8 200D an
the rails were lald down, locomotives came up cautiously
with new materlal and supplies for the workmen, The conn
try through which the new line passod was fortunately not
very rich, and hence the owners of land, struck by this
unheard-of display of enorgy and capital combined, willlngly
coded thelr rights and offored thelr assistanco in every availa.
ble shape.

It was sald then, and It has sinee beon confirmed by the
Emperor's own admission, thnt e suggestod this exploit in no
wanton dosire o prove his power and o oxelto wonder and
admiration, but with & view to sscertalning what could be
done under similar elrcumstances in time of war by the aid

— e —— —————
hlu end in the most watinfactory manner. On the fifty-sixth
doy after the first blow had been struck, the locomotive
passed over the whole line from the station st Chalons to the
terminus in the centor of the camp; during the next five
days the station buildings, restaurants, and waiting roomws
were completoly finished, and on the sixty-first day the
Emperor opened the new rallway in person, expressing his
high satisfaction at the unexpected success in the most im-
pressive words, and bestowing brilliant rewards upon the
chief sgents in the great enterprise.—Lippincott’s Magazina.
Iron Platod Stonmer ** Captain,®

The Naval Court appointed to Investigate the causes which
led to the loss of the fron-plated ship Cuptain,noticed on page
186 of this volume, have concluded their labors, and have re-
turned o gatisfactory verdict.
We, eays Engineering, expressed plainly our opinion that the
calamity which befel the Captain arose purely from the want

.| of stability inherent in vesscls of her particalar class, while

we further stated that the vesssl “ was built in opporition to
all gcicntific principles, and in deference to s newspaper out-
cry, of which the loudest notes weré uttered in the Zimes ;
and these views are fully corroborated by the verdict just re
turned, and by the evidence laid before the Court. Briefly
stated, the plain fucts of the case appear to have been these:
Captain Coles advocated the construction of a rea-going tur-
ret ship, with a low freeboard, and he complained that in the
Monarck aud other toiret ships built under the direction of
the Admiralty, his plans had been by no means fairly carri-
ed oat. Meeting with advocates of his plans in some mem-
bers of Parliament, and in the conductors of certain news-
papers, he was enabled, at length, to bring such an amount of
pressure to bear upon the Admiralty that, in direct opposition
« the advice of Mr. Reed and his department, an order was
given for the construction of the Captain in strict accordance
with Captain Cole’s design. The contract for the construe.
tion of the Cuptain was taken by Messrs. Laird, and it appears
to us to be proved, beyond all doubt, by the evidence offered
at the court- martial, that on Messrs. Laird and Captain Coles,
jointly, the entire responsibility of the nonsuccess of the
Caplain rests. In saying this we bave no desire to affirm that
either Messrs. Laird or the late Captain Coles are alone re-
sponsible for the fearful loss of life to which the construction
of the Caplain has led. This responsibility we consider to
have been shared by thoss under whose orders the ship was
placed in commission. Thg Caplain was acknowledged, on all
hands, to be a purely experimental vessel, and, consideriog
that she was built in direct opposition to the strongly-express-
ed opinions of Mr. Recd and his department, it would only
bave been reasonable to suppose that, before sending her on a
cruise, experiments shocld have been made to determine
what her stability really was, and, in fact, every practicable
meaps taken to ascertain, as far as possible, what her per-
formance at sea might be expected to be.

It hias been hinted in some quarters that Mr. Reed was to
blame in not having himself taken means to prove experi-
mentally the unseaworthiness of the Captain, and in not hay-
ing caused official information of her presumed want of sta-
bility to be conveyed to Captain Bargoyne. In this view we
cannot agree. Mr. Hoed opposed the construction of the
Captain both publicly and privately, and when, in spite of
his opposition, and that of Sir Spencer Robinson, it was 1
solved that the vessel should be built, he and the Controller
considered that they ceased to be respounsible. In fact Mr.
Reed said in evidenee, “ #o strongly did I feel that we were
clear of all respousibility, that I forbade my assistants to ever
use the word ‘ approved * even for the most minor details, and
directed them never to use & stronger phrase, even with
rogard to tho smallest details, than “that no objection would
be offored.’”  Moreover, although Mr. Reed had many objec
tions to the Capfain, bo does not appear to have apprehended
any Imminent danger from the vessel being sent to sea. To
quote his own wonds, he thooght “she would have the high-
est possible reports to begin with ; that she would be very
carefully nursed through ber early career, admissions of her
deficiencies boing slowly made; and that before she got
throngh her commission she wonld be utterly condemned as
unfit for tho naval service.” His evident opinion was that the
dofeots of the vessel would have been discovered by those in
charge of her, before any danger resulted from them, sund
having freely expressed his opinions of her unscaworthiness,
he folt that he conld do nothing until the correctness of his
opinions was scknowledged. Unfortunately the oyes of those
under whose auspices the Copfain was called into existence
only became opened by the sad story of her having foundered;
and thus in place of the nation having to sustain a mere
monetary loss, as would have been the case had the Captain
been condemned as unseaworthy, it has, in addition to this
loss, to mourn the death of Captain Burgoyne and his gal.
Inut crow. The fate of the Caplain conveys a lesson which
wo trast that the Admiralty will tuke to heart, and this lesson
in that it i daogerous to disregard warnings founded on sel.
ontifle knowledge, It is o falso system which places the man

on whom the whole respoosibility of the designing of the

vessels of our navy presumably rests in & position subservient
to thoso who, howaver great thelr administrative powers may
be, possess no knowledge whatever of paval construction ;

and we trust that some day s reform may be effected,

el G e B

Inox for ships is mpidly superseding wood in English

Eogland. In 1860 but 384 In 1868 tho t
ships built was 285,087, against 66,977 wooden,
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ship yards. In 1868 there wero 806 wooden ships bullt in
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of the absolute power of & connuunding geoeral. Ho sttalned

be loog till the latter must be entirely superseded.
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THE GREAT SUSPENSION BRIDGE BETWEEN NEW
YORK AND BROOKLYN--PROGRESS OF THE WORK
«IT8 PRESENT CONDITION--S0ME ACCOUNT OF THE
METHOD OF PROCEDURE,

Wo give herewith some engravings, showing various oper.
ations in the interior of the caisson at the Brooklyn terminus
of the East River Bridge.

This caleson is now only nine feet from its permanent bed,
and the sinking is progressing at tho rate of about one foot
per week. The interior is lighted by the oxyhydrogen light,
or mther a light produced by the burning of jets of oxygen,
and common illuminating gas in contact with pencils of

Col, W. A. Roebling, the Engineer-in.Chief, informs us that
these lights are almost absolutely cesential to the rapid pro-
gress of the work, as they emit neither smoke nor odor, and
tho air in the caisson is in consequence kept pure and
wholesome,

Three gangs of men—ono hundred in each gang—and
working eight hours each, are employed in the caisson, and
the work proceeds without intermission night and day.

It will be just ono yearon the 1st of January since the
first ground was broken, and the rapidity with which the
work has proceeded is evidence that it is conducted by a man
who is fully competent to conduct this greatest engineering
feat of modern times to a successful issue, It is hoped that
before the extreme cold weather of mid winter the caisson
will have been sunk as low as necessary,

The caisson for the new York sido is about one third done,
wh placed in position us soon as possible after com-

“Our readers have already been made acquainted with the
nature and uss of the caisson. It may be said to be & huge
diving-bell from which the water is excluded by forcing into
it air from a series of powerful air pumps worked by steam.

In this bell the men work in galoty and comfort, excavat:
ing and blasting, and sending tho broken and excavated ma-

terinl to the surface in a manner hereinafter to be described. | -

e — -

Scientific  dmerican,

or the concentration of the perfume depending on the time
during which the oll hnd been exposed to the flowers, It in
stoange that until now no perfame could be extracted from
the flowers of mignonette,

Correspondence,

The Eititors are nol responsidle for the Opinions expressed by Welr Cor.
resondenty,

Smoke Consumption,

Mgessns, Eprrons :—In No. 17 of your paper you refer to
the importanee of a choap and simple device for preventing
smoko in furnaces and for the consumption of the same,

The nccompany ing skotch shows s simple and effective ap.
paratus for this purposs, which 1 personally attaohed to a
great number of bollers in Lancashire and Yorkshire (Eng.)
a fow years ago with porfect success,

The maln foature of this smoke consumer I8 the admit-
tance of warm alr bohind the fire-bridge, and st an angle
to the wmoke that comds from the foel, when combustion of
the smoke and goses takes place, and n colorloss gns passos
from the top of the ehimnoey,

The followlng Is 0 deseription of the drawing: A In the
grate, the bars resting ot each end on bearers, In the roar

of the grate bars is socured a cast-iron plate, B, having an
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but 1. of the strength of the shorter one; whereas by the
principle now unanimonsly recognized by all educated engi
neers, and which are as thoroughly established by experi
ment and analysis as are any of the truths of experimental
philosoply, the strength of the longer beam would be
that of the shorter one.

Can the Builder explain his anomalous statements ?

Ferrysburg, Mich. H. C. PARSONE,

[The ecriticisms of onr correspondent on the statements
made in the article from which he quotes, are just, and an.
ticipate some remarks we intended to make on the subject,
but which by mistake were not published in conneetlon with
the article referred to at the time of its publication. As Mr.
Pearsons hae covered the ground fully, we recommend s eare-
ful comparison of his statements with the false teaching of
the Builder —Eps.

— >
Auroral and Magnetic Peorlods,

Messns. Eprrons :—In the SCIENTIFIC AMERICAN of Oct,
28, you quote from Prof. Langley the statement, that the mag-
notie needle moves responsive to the great changes that
transpire in the sun ; and that our winter sky is lit up by au-
rorns more frequently when the golar nction is most violeat.
The fact, he says, is certuin, though the cause is still wholly

unknown to seisnce. That is,
we have Prof. Langley for an.

Fig. 1 represents the entrance to the caigson. It isa hollow ==

iron shaft, having a vestibule or chamber communicating
with the externsl air through a hatchway. Upon entering
this vestibule the hatchway is closad, and the air from the
caisson admitted through a batchway in the floor of the
chamber. To those unaccustomed to it, the pressure produces
a series of very disagrecable sensations, which diminish
somewhat after remaining a short time within the caisson.
‘The lower end of the cutrance shaft or “ air lock,” as it is
technically called, is shown in Fig. 2. y

The cairson in its descent requires the removal of & hard
yollow clay in which are embedded large boulders which
have to be broken up by blasting. Fig. 8 shows the work-
men drilling one of these boulders situated under the shoe of
tho ealgson. It not unfrequently happens that these boulders
project sgome distance beyond the external odgo of the shoe,
and necessitate the passing out of workmen boyond this edge.
This is done without danger, as tho superimposed earth is of
sufficient thickness to snstain the water resting upon it, the
shoe of the caisson being now a considerable depth below the
bottom of the river.

Our readers bave been informed in provious articles, and
in the report of Col. Roebling published in this journal in our
fssue of July 2, 1870, that the interior of the caisson is sep-
arated by partitions into chambers, from either of which the
water may be expelled independontly of the others.

Fig. 4 represents tho interior of one of theso chambers and
the door which leads from it to an adjoining chamber of sim-
ilar character, Through these doors tho broken stone and
#oll are wheeled over plank-ways to the mouth of tie water
shaft at the bottom, shown in Fig. 0.

This shaft extends to, and below the general level of the
bottom, & hole or * pocket " being dug out around and be-
neath it, and filled with water by hose. The pressure of air
in the caisson causes tho water to rise in the shaft, snd the
dredges are lowered through this water to elutch snd scoop
up the material to be removed, the clay, broken stone, and
earth being dumped from the barrows into the pocket, and
shoved under the foot of the water shaft by mea with iron
bars, as shown in Fig. 5.

The caisson with its load of masonry, now weighing up-
wards of 20,000 tuns, does not rest upon its shoe, and is only
in part sustained by its floating power, The greater portion
of the welght s sustained by timber frames, the uprights of
which are sustalned by blocks snd wodges, To lower the
calmon the wedges aro driven partly ont, and as the impact
of the enormous weight In its descent often crushes the
blocks and wedges, it Is necessary to supply their place by
now ones. This necessitatos the use of considerable timber,
which is sawn by hand in the interior of the caisson, as
shown In Fig. 0.

The interior of the structare, with its manifold operations,
all progressing with the utmost regularity, the whole illum-
inated by the brilllant oxybydrogen light, forms s scene
whieh, onee seen, will not soon be forgotten,

-

Extraction of the Perfume of Hyacinths,
Al s meeting of the Polytechnle SBoclety of Berlin it was

mentioned that the extesction of perfame from the flowers of
soathern France was at the present thno only rarely offcted
by mesns of rectified bisulphide of carbon, and then only in
the cuse of vory fine perfumes, e in that of hyacinths, which
eannot be extracted o any other way,

To all othors the old process is still in use, Large plates of
folt saturated with olive oll are put one above the other and
coversd overy morning with the flowers, while the oil ab-
porbilng the perfume drops into & vessel below, the strength

thority that the scientific world
regard the fact as established,
that auroras depend upon, or
are, in some way, influenced by
physical disturbances in the
sun, and that the magnetic
needle is, uleo, directly or in-
directly influenced by the same
canse. But how this influence
is produced, he says, is as yet
wholly unknown to science,
It may not be amiss, therefore,
to attempt a possible explana-
tion or answer to the question.

How do physical changes in
the sun produce auroras, and

influence the magnetic needle
on the earth ?

Light and heat are now uni-
versally admitted to be senas-
tions produced by vibratory

opening, C, in its lower part. A movable damper, D, turns
around a central pivot, by which arrangement fresh, warm air
gets aceess to the space behind the fire-bridge, E.

Behind the bridge, E, is another cast-iron plate, F, the
upper part of which is inclined so as to throw the fresh,
warm air from C, suddenly into intimste contact with the
smoke and gases from the fireplace. The cambustion of the
smoke and gares takes place immediately after the contact
with the warm air, the result being an almost colorless gas,

By means of a simple lever arrangement, H and I, the
damper, D, is conneeted to the hinge pin on the fire<oor in
such a manner that when the door is opened for the purpose
of stoking up the fire or throwing in additional fuel, then is
also the damper, D, opened aatomatically, and closed grad-
ually, a= it is found that a greater amount of air is necessary
when fuel is added than what is needed when the coals are
thoroughly ignited.

With this simple contrivance I have cured some of the
worst smoking chimneys in Liverpool and Manchester (Eng.)
from emitting black smoke, thus preventing a grievous nuis
ance besides saving from 10 to 15 per cent of fuel. Two wen
can easily fit an old flue with this apparatus in six hours,

ALBANX ANDREYN, Constructing Engineer,

Boston, Mass.

- — W
Defloction of Beams,

Mzssns. Eprrons ;—On page 230 of the current volume of
tho SOIENTIVIO AMERIOAN, I8 a quotation from the Buildor,
in which the writer says that “ Beams or girdoers of any kind,
are aoted upon by wolghts placed an thom at staled places,
inverscly an tho sguares of the distances of such places to the
supports.”

Now overy oducated engineer in Christendom knows that
the strain on beams and girders, resulting from a weight Iaid
on them, st different poiots, varies as the rectangle of the
segmuents into which the weight divides the leogth of the
bearm.

|By the former proposition, the strain on & beaws, resulting
from s wolglht st ane fourth of thelength of tho boam from ono
of the supports, would be to that of the same welght on the
middle of the beam as one to four ; while modern engineers
would toll us the strain at the two points would be as thres to
JSour, which makes o whio difference.

Agmin, In the next paragraph the Buidlder gives us to un
derstand that the sreagth of beams varios inversely as the
square of thoe longth, while all writers and experime nters on
ptress and strongth of materialy, concur in telling us that the
strength of beams varies (the other dimensions remaining
thoe same and alike) as the lagth, inversoly—not as thi» sjuare
of the leogth, By the Builder, a team ten times the loogth

of another, of the samo size in other respects, wonle! have

motion of a material body, the
luminiferous ether ; and, from
the known phenomena of light
and heat, we Infer that this
body, the ether, possesses clas-
ticity and inertia, butnot grav-
ity. (See “ Brande's Encye., Art. “ Light.”)

We may sssume, therefore, that infinite space is per-
vaded by an inert, but non-gravitating, elastic fluid; and
that it is through the mediuam of this fluid thatall our knowl-
edgoe of the universe, outside the little world we inbabit, is
derived ; and, also, a very large portion of 2z &
get of our immediate surroundings. The ether being iner:,
elastic, and non.gravitating, will, necessarily, be less dense
within and immediately around revolving bodies, than st s
distance from them ; for, being inert, It will, from centrifugal
force, receds from the center of rotation ; there will, there-
fore, be a continual tendency to the formation of an ethereal
vacuum along the axis of rotation, and an equilibriom along
the center of rotation éan only be sustained by an inflowing
current of ether from the polar regions of the revolving body.
Wae have, thorefore, of necesslty, within and about al) revolv-
ing bodies, not only the phenowmena of light and heat, from
ethereal vibrations, bot, also, an ethereal motion of transla.
tion , and this motion of transiation will always be outward
abouat the equator and widdle latitudes, and inward aboat the
poles. Wo might, a priori, be led to expect some tangible in-
indication of this cthoreal motion of translation about the
earth, as the earth has a tolerably rapid rotary motion. Have
wo any sach indications ¥ I answer,we have in the phenome-
na of magnetism and the suroras,

Sclence has hitherto failed to assign any ratlonal canse for
the phenomens of maguetism. In onder that we may under-
stand how a motion of translation of the ether may produce
the phenomena of magnotism, wo must sssume that, though
the vibratory motion of the vther s arrestod or reflocted by
all opaque bodies, yet, in its motion of tmoslation, it passes
freoly through most bodies, but the molecules of & fow bodies,
such as iron and steol, may be so arranged as to be imper.
vious to the othor in one direction, and yet transmit it trecly
in & direction at right angles with the impervious axis. Let
such & body be talanced on a pivot, and, like & vane, it would
indicato the direction of an ethoreal current by the impervi-
ous axis assuming  direction st right angles with such car.
rent. Wo have here, obviously, s possible physical explana
tion of magnetism.

When the atmosphere flows through a forest of trees, we
hear an audible sound, which s the result of vibratory mo-
tion of the ir produced by interforence with the trees. So in
the upper regions of the o, an ethereal current
might encounter sufficlont from the molecules
of the atmosphero to produce vibmtory motion of the ether
of safliclent intensity to bo recognized by the eyeas the
Ruraras, !

Lot it bo granted,now, that wo have assigned the trae cause
nomenn to indieate any great physical Mﬁjﬁo

sunt
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In attempting to aoswer this question, I will have to as
sume as s fact an hypothesis that 1 have heretofore announced
(seo Boston Jowrnal of Chemistry for Sept., 1860), but which is,
an yol, unsupported by any positive facts. The hypothesis,
however, is plausible, and as it does not conflict with any de-
partment of sclonee, 1 will not attempt to argue it here, but 1
will wimply asume that ether is the primary or ultimate |
state or condition of ponderable matter. I have olsowhere at-
tempted to show that the phenomena of attraction, or pondor-
ability, wonld necessarily result from the action of the other
upon aggrogated forms of matter (see Jowa S Journal for
Oct., 1808), and that it ie, thercfore,convertiblo into ponderable
mattor,

In the stupenduous chemical changes which take place in
the sun, and which are indicated by the immense cyclones
that are visible, even to the naked eye, at the distance of 95,
000,000 miles, | assumo that & vast amount of ether is ab-
sorbed by the sun ; that is, converted into ponderable matter ;
the resalt of which would be a motion of translation of the
other in the surrounding space toward the sun ; and as the
elastio foreo of the ether about the earth was just in equilib-
rium with its contrifugal force, this increased current toward
the sun would necessarily diminish the elastic force, and
the centrifugal foree would, for a time, and until the equilib-
rium is restored, increaso thoe tendency to & vacuum about the
axis, and, consequently, increase the polar currents, and we
ghould Laye the phenomenn of auroras and inereased magnets
ie force,

As this article has already run out to a greater longth than
1 had intended, I will merely add, that I have elsewhere (seo
Boston Journal of Chemistry for Dec., 1868), attempted to show
that this ctherial hypothesis accounts satisfactorily for tho
zodiscal light, another phenomenon that science has hitherto
utterly failed to explain. J. E. HENDRICKS.

Des Moines, lowa.

——ew———————
Balancing Cylinders, Saw Gates, ote.

Mpsens. EpiTors :—If the subject is not already overdone,
I wounld add a few hints on balancing.

In the case of thrasher cylinders see that the staves, if of
wood, are of uniform thickness and out of the same bateh of
timber. Turning the heads and staves will not assist much
in balancing, and in the case of some cast<dron heads turning
is rendered impossible by their polygonal form. After the
shaft is turned, the heads bored and keyed on, and the bands
drilled and bored for the teeth, and in their places, put the
cylinder into the centers of an “iron" lathe, leave the
binding screw of the tail center loose, put on a dog, and set
the Jathe on quick speed. Fix a sharp-pointed tool in the
tool post, and with the screw advance it cautiously until it
touches the shaft near the tail center. If it touches all
round that end of the cylinder is in balance. If it touches on
one side, that will indicate that the counterpoise is to be put
in opposite the scratch. Turn the cylinder end for end, and
repeat the process. Having brought the cylinder to balance,
see that the teeth are of uniform dimensions, nuts the same
size and thickness, put them in, and repeat the balancing by
putting more or less washers under the nate.

In the field, where a lathe cannot be had, loosen the caps,
set the machine going until it “shskes,” throw the belt off,
and hold a sharp-pointed file or scratch-awl, so as to mark
the heavy side on the shaft at both ends and apply the
balance opposite.

The above means of testing, answer well for planing-ma-
chine cylinders, the balancing to be done by drilling out the
metal on the heavy side.

In the case of saw mills and steam engines no attempt
shounld be made to balance such reciprocating parts, as the
piston with its rod, cross-head, and portion of connecting rod
in engines, or the saw, gate, etc., and a portion of the pitman
in eaw mills.

All attempts to balance these parts by adding counterpoise
to the crank or fly wheel will make matters worse for the
crank shaft and its boxes. The only admissible counterpoise
on the crank is what will balance the crank, crank-pin, and
that portion of the rod or pitman which enters into the rotary
nl::}[on and adds to the centrifugal foree around the crank
shalt.

The exact amount of counterbalance may be formed by
placing the rod or pitman in a horizontal position with the
cross-hesd or noddle-pin end resting upon a knife-edge sup-
port exactly st the center, and the other end resting upon the
crank-pin also at the center, place the crank and shaft bear-
ings on parallel bars and add just so mach counterbalance as
will hold the crank in a horizontal position in line with the
rod or pitman. * Only this, and nothing more.”

SyracuseN. Y, Bexsayax F. WiLsox.

—— - —
Shoemakers' Measure,

Mesens., Borrons:—“No, 1 js 4% inches in length, and
wvery additionn] number § of an inch.”

Thought I, on reading the above on png(-‘&';();uf your'pn;»-r,
that Is worth preserving, and I copied it at oneo into a book
I keep for transeribing any valuable information I find in
your and other papers.  But after a little reflection I thought
I would test your rule. My shoe is a No. 10; its ontside
langth is 114 Inches. If No.1is 4} inchies and each addi-
tional number in § of an inch, my foot should be just 71 inches
long. Asit in44 inches longer than that, pleaso explain
wheneo the discropancy arises,

CONBTANT READER,
[The Hom reforred to was copied from a book professing to
give accurato Information, and was not as eritieally oxamined
A8 our correspondent seems to have done with It.  If it by In

corroct, will some one state what is the true * shoomakors
meanure. " —IKpy,

Scientific  American,

Popular Errors Regarding the Wateh,

Mzssns. Eprrons :—Staling jswels s an elephantine
hobby on which many people ride s tilt agninst dofensoless
wateh-makers. They say, * some villainous tinker han stolen
some of the most yaluable jewels from my watch ;" this nccu.
sation comes oftenest from those who seem to know others
better than they know themselves ; and s one of the popular
prejudices born of ignorance and suspicion, which Is no more
akin to truth, than an ignis tatuns is to fire, The fuct is that
tho juwels in watches are valuable only in the good office
thoy subserve in minigtoring largely to the correct perform-
ance and darability of the watel, and thelr cost s wholly
mado up of the labor bestowed on thelr construction ; out of
their place in the watch to which they are individuslly fitted,
they are of comparatively no valun, Planotuners might with
quito as much reason, be accused of stealing the steal strings
from a piano, and substituting iron, as to accuse » watch-
mnker of pllfering jewels which ho must replace with some-
thing, or the watch will nover make another tick. Ho must
substitute metal holes at an expense of at lenst a one day's
bard labor, in place of the jowels removed, and for his pains
e would only get what he could have bought for s few
shillings, and to make them of any value to him he must
spond another half day fitting them to some watch which
happens to need such as he may have stolen ; also, he mast
whait months, or perhnps years, for an opportunity to use the
fruit of his dishonesty. Many people are very prone to sus
pect raseality in any transaction where thoy are conscious of
being at the merey of another, they cannot think otherwise
of human nature than as totally depraved, and that when the
opportunity to be dishonest occurs, there is no one able to
resist the temptation. Of course, the trade has its proportion
of dishonest members, but 1 cannot persuade myself that a
natural born thief (no other could be guilty of such profitless
pilfering) would ever select the trade of a watch-maker for an
occupation ; if he did, he wonld soon abandon it, for the
stealings are fearfully costly. The patrons of the craft need
have no spprehension of their jewels being atolen, so long ss
it is much easier and more profitable to steal their money,
not directly, or course, but indirectly; what the community
ghould guard against, is the fearful loss of money, and dam-
age to watches, which it suffers by the employment of incom-
petent workmen ; where one dollar is lost by dishonesty,
hundreds are lost through the ignorance of those who pre-
tend to be watch-makers
Cleveland, Ohio. R. CowLEs.
- > o
Artiticial Stone,
Mgssrs. EDITORS :—Under this heading I notice an inter-
esting article in the SCIEXTIFIC AMERICAN of October 22.
1 desire to give my experience in the use of grindstones,
manufactured from sand, under the Ransome process, and
also to throw out some suggestions which may be of use to
those engaged in that particular manufacture, which I believe
to be yet in its infancy.
In the locality where I was using large quantities of
grindstones a company was engaged in manufucturing stone
under the Ransome process. I became satisfied that grind

for trial. They were made, and proved fully up to my ex-
pectations as a trial, yet lacked uniformity in hardness.
Another lot was made, and proved somewhat better, so that I
was encouraged to still continue the trial.

The first stones were about 40 inches in diameter, and 4 to
6 inches in thickness. Others 5 feet in diameter and 7 inches
thick were made, and some of each lot were superior stones,
being hard clear through, and doing excellent service.
Others were hard on the outside, and gradually softened
towards the center.  Others had spots where the sand never
united, but fell out loose. This lack of wniformity existed
throughout the entire lot, both large and swall. I found
some of them very bard, so that I satisfied myself that they
could not be made too hard for use, and that the kind of sand
used made all the differonce in the quality of grit.

One kind of work that I was doing required a fast-cutting
stone for grinding on the flat surface of tempered steel (saw
plates), this required o stone that would not glaze, 1 pro-
cured hard white sand, and a soft bank-sand. 1 made a stone
of each. The hard sand would glaze, and the soft bank-sand
had a dead cut, and wore away too fast,

I then combined the two sands mixing half and half, and
made s few stones with astonishing results. My theory
proved in practice all that I expected. The softer sand kept
worn down below the harder, allowing the corners of the
hard sand to.protrude, 8o that the stone never wore to s
smooth surface. I have used every kind of grindstone in the
market, having worn out thousands of tuns, and never used
any natural stone that the cutting quality would compare
with these artificial stones when wo got ono that was hard
enough, Hut here was the great tronblo—not ono in five was
hard enough for use, and even when hinlf a dogen stones were
made on thoe game day, of the same sand, and with the same
material, thoro was the samo lnck of uniformity. Neither did
the length of time that they were kopt after being made
seem to ke aoy differonce ; thoy nelthor seemed to harden
nor soften by age. Some of the contors of worn-down stono
[ submitted to freezing and thawing, and they stood the test

perfoctly well, botter oven than some natarnl stones. From
the experimonts mado I becamo porfectly satisfied that grind.
stones could bo succesafully manufuctured of every grade

desired, and that nearly every looality posscasos sand suitable

for tho purpose.  Whoevor can doviso s cheap and efficient
means by which grindstones can be manufactured at our
largo works using them § suoh as for grinding edge tools,
snws, springs, ote, ote,, will find an abundant field m‘work in,

In the trinl that I made, I was obliged to abandon their

stones could be made under that process, and ordered n fow!

[Novemser 12, 1870.

use on account of the great lack of uniformity ; aad the com*

pany failed oven to make stone for other purposes for the
Samo reasan, .

- -
A Water Cooler.

Mussns. Epyrons :—A Natchez correspondent in s late
number, ealls upon ono of the thousands of American inven-
tors to perfeot o machine whereby familics can supply them.
wolves with cold water without the uss of lce,

The following in the manner in which T rendered myself
independont of the oo dealers, and secured s conetant and

abundant #kupply of Croton as pure and cold MMW Mtar,
Tho plan ean be adopted in any city or town having bl
wator works. Having procured an iron tank holding 40 gal-
lons, similar in whape to the boilers nsed in our Kitehons
wige or shape will do).lhppdnwmﬂﬁ.bp(‘z
the inlet pipe, and another 12 inches from the bottom for the
outlet pipe ; then having dug a hole 12 feet deep in the sub-
cellar of the house (making 22 feet deep from the surface of
the street), the tank was lowsred to the bottom, and the
connections with the Croton pipe made. The hole was then
filled up and paved, and the job was done, and woll
done will probably last for 80 years.

During the hottest part of last summer we drew water from

luxury of drinking cold Croton without the impurities which

much of the fce supplied to our citizens imparts to the water.
Generally a depth of 15 to 18 feet will be sufficient to pro-

duce an agreeable coldness in the water. 5
New York city. AT

—
Halancing Saws, ’

Mﬂg‘.dmmﬂ!:lll:—lglnmm result of years of
thought and practice (twenty years engaged in saw milling)
which is this: : %

A balance equal in weight to the pitman, gate or sasl, saw,
ete., placed equally distant from center of shaft to center of
crank pin, would be and is a perfect balance only at the two
perpendicular points in the circle described by the crank.
But at the two points on the horizontal line, you would have
this balance make the same centrifugal pounding which the
sash or gate originally caused on the perpendicular line, less
the centrifugal foree of the lower end of the pitman. Hence
my formula for balancing is to lessen the centrifugal force
by dividing it at the different points, viz:

To the total weight of pitman, sash or gate, saw, ete., add
the weight of the end of the pitman attached to the crank,
divide the sum by two, which gives the weight, the center of
gravity of which placed the same distance from the center of
shaft, as the crank pin is, will make the truest balance
practicable. Ebw. SHIPPEN,

— - -

The Health Habits of Young Men.

A very curious and interesting table might be made by
a thoughtful physiologist and hygienist, showing esch per-
son where his strength goes; and I am not sure that a young
man could do & better service for himself than to seek the
counsel of some wise physiologist, tell him frankly all his
habits, and have such a table prepared, not only to guard him
against excess, but to show him his weak places, and point
out where he will be most likely to fail. Some of thess tables
would, no doubt, read very much as follows:

Spent in digesting & big dinner, which the body did not
need, sufficient force to raise thirty tuns of matter one foot.

Spent In getting rid of several drinks of wine¢ and bmndy,
force sufficient to raise twenty tuns one foot high.

Spent in smoking six cigars, force sufficient to raise ten
tuns one foot high.

Spent in keeping awake all night st a spree, forco suffi
cient to raise twenty tuns one foot high.

Spent in breathing bad air force safficient to raise fifteen:
tuns one foot high.

Spent in cheating a neighbor out of $30 in a business'
transaction force sufficient to raise fifteen tuns ono foot high..

Spent in reading worthless books and newspapers force’
sufficient to raise five tuns one foot high.

Spent in hesitation, doubt, and uncertainty, force suflicient
to raise five tuns one foot high.

Total—120 tuns one foot high.

Left for practical and useful labor only enough to raise
fifty-five tuns one foot high, or to do less than one thind of a
day’s work.,

Sometin:es thero would be a draft on the original capital of
considerable force, so there would not be enough to keep the
body warm, or the food well digested, or the muscles plump
and full, or the hearing acute, or the eyes keen and bright,
or the brain thoughtful and active,
Very often w single dobanch would uso up the entire avail-
able power of the wholo system for a wholo woeek or monthi.
There 18 no end to the multitudinous ways in which we
not only spend our working capital, but draw on tho orig:
inal stock, that ought never to be touched, and the result is
imperfect lives, rickety bodios, no ability to transmit to our
children good health and long life, much physical suffsring
and premature decay, with all the ends of life unsccom-
plished. How sad is all this! How terrible to bo born into
this world and leave it without adding something to its
wealth, its virtue, and its progress,— Herald of Health.
S
Ix front of Krupp's establishment, shells of the largest
caliber are to bo seen lying, They are in the form of a
pointed cylinder, and are 8 foot long and 14 inches in dismeter,.
When filled with tho chnrges (76 1bs. of powdor) they welgh
789 1b. A hundred of thess oxplosive projectiles have been:
ordered to bo forwarded to Parls ay spoedily s possible,

BEEREmRERaue [
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BLACKBOARDS,

‘Wao have been quite ofton Intoly questioned na to the best
plan for constructing sehool blackboards in raral districts,
W find theso quorios fully answered in the following, con-
densed from the Minnesota Teachor :

HOW TO MAKE A NLACKBOARD,

Bolect seasoned pine lumber of the first quality and good
width, Plane it well, joint nlcely, and glue a sufliciont num.-
bor of boards together to make the required blackboard four
foot in breadth. For end ploces use seantling which will
dross two by threo Inches; saw them a fow inclies longer
than the proposed width of the board ; cut  slot through tho
plocos on the flat sido so a8 to admit the ondw of the bonrd,
with an inch to spare at the top ; into this spare space insert
u key, and drive home. To hold the end pleces in position
the board may be dovetalled at its lower edgo. Form a chalk
trough by nailing a strip of balfinch stuff, five inches wide,
to the lower edge of the board, and nailing to this sirip, on
its outer edgo, a similar one two and one hall fnghes wide.
Bevel or round off the Inner edgos of the end pleces in n work-
manlike manner, and smooth the surface of tho board with
fluo wand paper before painting, The board may be sup-
ported by leathor straps attached to the top.  No nails or
sorows aro used, bocauso they compel tho forming of cracks
whenever there 18 shrinkage, by holding the several boards
apart ; by leaving the whole free to slide in the slot, and fol-
lowing up all shrinkage with a key, occasionally tightened, o
porfect surface is secured,

DIRECTIONS AND RECIPES FOR PAINTING,

No paint in which there is oil should be used. Holbrook’s,
Sherwood’s, and “Euroka” liquid slatings are first-class
points, They como in pint, quart, and gallon cans, and are
ready to use at any moment, and can be kept for years it
tightly corked, Ono gallon will paint 250 square feet, and
costs $10 to $12. Any school-furnishing houso will fill
orders.

The following is taken from Wickersham's ** School Econ-

“To make one gallon of paint take 10 ounces pulverized
pumice stone, 6 ounces pulverized rotten stone, § pound of
lamp-black, and mix with alcohol enouzh to make a thick
paste. Grind the mixture thoroughly, and then dissolve 14
ounces of shellacin the remainder of the gallon of aleohol.
Stir the whole together and the paint is ready for use.”

The composition named below bas been tried upon old
boards and new with excellent snccess. Dissolve gum shel-
lac in alcohol, and mix with it lamp-black and flour-of-
emery. No more lamp-black and flour-ofemery should be
used than is necessary to give the required black and sbrad-
ing surface, and sufficient. gum to hold the materials to-
gether, and confine the composition to the board. The thin-
ner the mixture the better, The lamp-black should first be
ground with & small quantity of slcohol to free it from lumps.
Apply with a common painter's brush, and when dry smooth
with pumice stone,

A still cheaper preparation, though hardly as durable,
may be made and applied by any school-teacher before nine
o'clock on a summer morning, and used in a half hour there-
after. For fifty square feet of board take 4 ounces of common
glue, 3 ounces flourof-emery, and just lamp-black enough
to give an inky color to the preparation, Dissolve the glue
in 4 of n guart of warm water, put in the lump-black and
emeory, and stir until there are no lumps, then apply to the
board with a woolen rag smoothly rolled, Put on two or
three coats, evenly, and you have a nico surface at a cost of
about thirty cents for materinl. You may call this the * Poor
District's Paint."

Caution. No pupll should be allowed to erase with his
hand, or & wet eraser, from this or any other board.

PLASTER BLACK WALL.

Nearly or quito all black walls in this portion of the State,
made within wooden bulldings, have falled to stand, The
mortar seems of poor quality, and the lath constantly spring-
ing beneath the pressure of the hand ‘while marking, causes
the plastering to crack and fall in a vory short time. To
prevent this the room should be sheeted inside the studding,
furred and lathed on that, and the first coat of plastering
pressed in against the sheetiog with great care. A very firm
wall is thus secured,  The black belt should be four foot
wide, and come within 94 feet of the floor. It should sur-
round the room, A chulk trough should extend its ontire
longth, and it should bo bounded ol its upper odgo by  gim-
ple molding,

Quoting aguin from Wickersham : “ A chonp and sorvice
able black surfsce may bo made by the following recipe: 4
pocks of white finish or white couting ; 4 pocks of fine sharp
sand ; 4 pecks of ground plaster ; 4 pounds of lamp black ; 4
gallons of alcohol or good whisky. This quantity will muke
» mixture sufliclent to cover twenty square yards, A little
flourofemery will prevent the mixture from * setting" fm-
medintely, thus glving timo to put it on the wall with the

nocessary caro, I omery be not wsad, only s small quontity
of the mixture ¢can Lo put on ab s time, and this iy, perhaps,
the bettor way,

The wall which is intended to be covered with the black
surfaco should be plastered like tho rest of the room, with

the exception that the black mixture takes the placs of the
After the

white coating, and is put on in the same manner,
black surfaco 18 on tho wall it must bo carefully damponed

and rubbed in ordor to (11 up the pores, and make the surface
If the old surface bo well molstened,

hard and smooth,
now surlseo, compored of the samo mixture, muy bo applied,

It must bo rememborod that the black wurfnoo roquires mueh
wore working with tho smoothing trowel than the white

Scientific Imerican,
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PAVER BLACK SURFACE,

‘When caro hns been taken to secure n good wall, strong
Manilla paper, which is manufsctured for the purpose, may
bo smoothly pasted on  hard finish,” und thon painted with
liguid slating. It has proved durable in some instances, its
durability depending, however, very largely on n smooth sur.
faco benoath,

SRS
Saturn.
Saturn, which is next to Jupiter In distance (rom the sun,
i# nlso next to it in size, having a volume noarly one thousand
times that of the ecarth. Its day is not half go long as ours,
but it 18 204 of our yoors in making one complete revolution
in its orbit.
Saturn, which is belted like Jupiter, is surrounded not
only by elght moons, but by a series of rings, the innermost
one of which is transparent. Seven of the moons were known
for sixty yoars before the eighth was discovered. The equa-
tor of Saturn, unlike that of Jupiter, is greatly inclined to
the ecliptic ; transits, eclipses, and occulations of the satellites,
the orbits of which for the most part lie in the plane of the
planet's equator and rings, happen but rarely.
It i8 to tho rings that most of the interest of this planet
attaches. We may imagine how sorely puzzled the earlier
observers, with their very imperfect telescopes, were, by these
strango appendages. The planet at first was supposed to re.
semble a vase; hence the name Ansr, or handles, given to
the rings in certain positions of the planet. It was next sup-
posed to consist of three bodies, the largest in the middle.
The true nature of the rings was discovered by Huyghens in
10655, who announced it in this curious form :

“annnann cccee 4 ceeee g h i@ 1
mm  noonnnonnn 0000 pp q IT
8 ettt unuun.”

These letters, placed in their proper order, read- “ Annulo
cingitur tenwi plano, nusquam coliwerente, ad indlina-
to."—*“It is surrounded by a thin, flat ring, nowhere attached
1o its sarface, inclined to the ecliptic.”

There is nothing more encouraging in the history of as-
tronomy than the way in which eye and mind have bridged
over the tremendous gap that separates us fromethis planet.
By degrees the fact that theappearance was due to a ring was
‘determined ; then & separation was noticed, dividing the ring
into two ; the extreme thinness of the ring came out next,
when Sir William Herschel observed the satellites “like
pearls strung on a silver thread ;" then an American astron-
omer, Bond, discovered that the number of rings must be
multiplied we know not how many fold. The transparent
ring was next made out by Dawes and Bond, in 1852; then
the transparent ring was discovered to be divided as the
whole system had once been thought to be ; last of all comes
evidence that the smaller divisions in the various rings are
subject to change, and that the ringsystem itself is probably
increasing in breadth, and approaching thefplanet.

The ring-system is situated in the plane of the planet's
equator, and its dimensions are as follows:

Miles,

Outside diameter of outer Fing. ... coeevevesvaranas 166,920
Inside % S v aae vesvassrasseseae 147,670
Distance from outer to inner ring. .. civeevecanennsnse 1,680
Outside dhmeter of inner TNt e S Ay I 144,510

O NR n BC o M S O T T v 100,100
Inside s d k TING. . cavannie CeVidlasa ... 01,780
Distance from dark ring to planet. .. .ooviiieeanes v 9,700
Equutorial dinmeter of planet. .o .eesereseresianses 72,200

So that the breadths of the thmo principal rings, and of
the entire system, are as follows:

Outer bright ring....... v e ssansnvasessenusecsss 0,625
Inner bright ring.....cociveiiiieiien R s e e 17 605
1y N R 5 L R S Q3 R S 8,600
Eotire systom. .. coecvececessnvinnssnose v aonsaavemes J‘M?O

In spito of this enormous breadth, the thleknm of the
rings is not supposed to exceed one hundred miles,

Of what, then, are these rings compoged ¥ T'hore is groat
reason for belleving that they are neither solid nor liguld,
The idea now generally accepted I that they are composed
of myriads of little satellites, moving indopendently, each in
ita oWn orbit, round the planet ; giving rise to the appear
ance of n bright ring when they are closely packed together,
and o very dim one when they are most seattered. In this
way wo may account for the varying Lirightooss of the diffor
ont parts, and for the bazinesa on both sides of tho ring near
the planot, which is supposed to bo due to some of the satel.
liton being drawn out of the ring by the attragtion of the
planet,

Although Baturn appears to resemble Jupiter in its atmos
pherio conditions, its!year, unlike that planet's, and like our
ourth's owing to the great inclination of its axis, Is sharply
divided into seasons, Saturn's seasons, howover, are marked
by something elso than a change of temporature; wo rofor
to tho effects produced by the presonce of its ring appendage,
To undorstand these offects, its appearance from the body of
the planot must flest bo congldored, As the planot of the
ring-system Les in the plane of the planet’s equator, an obs
porver ot the equator will anly ses its odge, and the rings
will thordfore ook like a band of Nght passing throngh the
onst and wost points and the genith, As the obkerver, how:
aver, increases his Iatitudo either north or south, the surfsce
of the ringsystem will bogin to be seen, and will gradually
increase in width, As it widens, it will also recedo from the
gonith until In Intitade 68 dogrees it is lost bolow the horl
#on ; und botween this latitade and the poles it Is altogethor
invisible,

Now, the plane of the rings wlways remaing parallel to ltself,
and twico In Baturn’s year—that iy, In two opposite points of
tho planot’s orbit—It passes through the sun. It follows,

fiuish,

therefore, that during one half of the revolution of the planet

—
one surfseo nf lhn rings In Jit up, and during the remaining
poriod the other surfaco, At night, in the one ense, the ring-
wystem will bo seon as an ilumioated arch, with the shadow
of the planet pussing over it, like the hour-hand over s dial ;
and in the other, If it be not lit up by the light reflected from
tho planet, its position will be indieated only by the entire
abence of stars,

But if the rings cclipse tho stars at night, they ean also
eclipso the sun by day. In latitude 40 degrees we have
morning and ovening cclipwes for more than a year, grad-
unlly oxtending until the sun is eeclipsed during the whole
diy—thut in, when its apparent path lies entirely in the re-
glon covered by the rings. Theso total eclipses continue for
nearly seven years, and eclipses of one kind or sncther take
place for 8 years 202 days, This will give us an ides how
Inrgely the apparent phenomens of the heavens, and the
actual conditions as to climates and seasons, aré influenced by
the presenco of the rings,

As the year of Saturn equals 20} of our years. it follows
that each surface of the rings is in turn deprived of the light
of the sun for nearly 15 years.— Lockyer's Astronomy,

— P

Water Cisterns=--Ifow to Make them,

In many parts of the country where good water cannot be
had from wells, or where such springs are remots from the
house and farm buildings, resort is had to cisterns, which re-
ceive and retain the rain water that is caught from the roofs
of the dwelling and out-houses. It is soft and healthy to
drink, especislly when pure, or made so in the way pres
ently described. There are, indeed, many places where
such cisterns would be found advantageous even though the
supply of water from springs and wells may be sufficient for
the ordinary uses of the family and the stock in ‘the farm.
Sometimes, for instance, the supply is intermittent, varying
greatly with the season, and occasionally cut off altogether
by a protracted drought. At other times it may be so strong-
ly impregnated with lime or other substances as to render ir,
especially to some constitutions, injurions to health. But
wherever a cistern is needed the first consideration isas to
how it ought to be made 50 as to combine permanency with
cheapness. The Maryland Farmer gives the following prae-
tical directions on this important subject :

* Where the soil is loose and friable the sides of the cistern
shonld be built up of stone or brick. If these are not to be
had, a concrete may be made of gravel and cement, or very
coarse (sand and cement molded into blocks, like the iiton
now so frequently used in France for the construction of walls
and bridges. In molding these blocks, = thin layer of the
soft concrete is put into the mold and rammed ecarefully, an-
other lsyer of a few inches thick is then pat in the mold and
mammed in the ssme manner, then another and another, until
the mold is fall. The concrete block is then turned out on a
clear open space and left for several weeks to dry and harden,
But where stone is to be had, no matter of what kind, this
trouble isavoided. All such stone should, however, be care
fully laid in cement, and when the work is done the whole of
the inside of the cistern should also be plastered with ce.
ment, and, as it soon hardeus, it can at once be put to use.
But it often happens that underlying even very light sandy
soils there is o stiff clay ; and when this turns out to be the
case the building of an excellent cistern is very casily and
cheaply sccomplished. It is only necessary, uundor such cir-
cumstances, to slope the side walls like an inverted cone, cut
off squarely at the bottom. The slope need tot bo more than
one foot in three ; or, in other words, just sufficioat to allow
tho coment to ndhere to it while in the process of hardening,
The coment is applisd directly to the surface of the slope, and
If stopped short of the point at which frost descends into the
soil, will hold water admimbly, Over this cistern thore
should be a cover resting on the clay, the surfice soll of sand
being removed for that distance on purpose to receive it, and
care should be taken to guard against the surronnding sand
bolng waslied into the clstern during heavy rains,

* Ono part of coment to threo parts of elear conrse sand aro

the proper proportions for making the cement mixturo with
which the walls of the clstorn aro to be plastered.
“But the best cistorn of all is one to which a filter is at.
tached. This is formed very simply. It is only necessary to
divide the clstern by a partition across it into two nnequal
parts—the filter ocoupying, say, one fourth of the space, The
partition may either bo made of stone or conervte—eomposed
of gravel and coment or brokon brick and coment, and tho
hottom of the filter should bo about a foot above the bottom
of tho cistorn proper, and tho sides of the fltor next the cls
torn, and nearly at the bottom of the filtor, should bo plereed
with holes filled with coarse sponge, through the water por-
colntes Into tho clstern—aor, In a rougher way, minute "olu
may bo mado in the lower slde of the [filter and the sponges
dispensed with, Now lay at the bottom of the filier a foot
or more of coarso clean sand, and over this aganin s layer of
pounded eharcoal two foet In thiokness, and aver this again o
Inyer of small [pobbles or very coarse sand to prevent the
charcoal from bolng stirred up a8 the water, during mins,
oomes pouring fn. Thus formed, the fitering apparatus is
complote, but acoess must be had to tho filter by weans of o
elosefitting trap, foe the waterialy of which the filter s com.
posed will require to bo taken out oceasionslly and clennsed,
as tho susponded impuritios ara loft bohind on the charcoal
and comminglod with the upper steatum of sand or gravel ;
but this cloansing process will not be required more than once
or twlce in w season, Evary ono who requires puro drinking
water, bright, sparkling, and healthy, shoald, by all 'l\llﬂlo
If u olstorn s used, make provlllau also for a filtor,”

RV, Garraxa, inventor of tho Gutling gun, has rotur
Lowe, It s understood that the Eoglish Goverament w

adopt hin gun,

i
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Auntographic Printin: Press, maindor, when the barometer and vapor tensions aro reckonod

The annexed engmving roprosents n now printing press | in hundredths of an inch, the veloeity in miles per hour, and
designed to take the placo of the lthographic pross, Aml.{ tho temporature in degroos Fali. The roason why the baro.
through certain improvements deseribod below, elaimed to be | moter is influenced by the weather in a twelve hoar period of
adapted to common as well as tho finost work, avorage, and why it way predict coming weathor, was Hlus

The Nthographio press now in uss lns two strong side | trated by supposing a similar instrament to be plunged into
frames, which sustain all the working parts of the machine, | troubled water, in which eass it movemants would not sym.

pamely : The box for the sermper, the long prossare scrow, o | pathlizs with enchi ripplo that passod above It, but with the
strong iron bed running on twelve (ron rollers, a tympan, o | moan level of » considerably ares, and therefore it wounld foel

long lover, and a very strong iron roller giving motion to the

fron bed on which the lithographie stone rests,  T'hose attach
ments make the press very heavy, and s munagoemont re
quires experience and skill,

The press herewith illustmtod conelsts of o
wood or fron frame (according to 1ts wize), n
woeight of five pounds scting on n combing
tion of two lovers, two connecting rods, n
printing eylindar, and a curved stone.

It will be soen that the old flat stono iw
replaced on this press by the curved stone, on
which it is elalmed the finest work is oblained
with great facility by unskilled sttendants,
as woll as by a practiced hand. It isalso
olaimed that the difficulty arising from the
liability of the stones to hbreak on the old
press, is entirely obviated in this press what-
ever may be the pressare to which the stone
is submitted,

The reasons assigned for this are that the
ordinary presses give an unyiclding pressure,
The scraper must pass, or the stone will be
broken ; while with the ngw press the pleces
are not so rigid, all the parts are mobile and
flexible, and the levers raige or fall, adapting
themselves to all irregularities in the stone
although the pressure remains constant on
all points. Practical printers will at once
understand the nature and value of the ad.
antage thus secured,

The absence of a tympan results in o sav-
ing of seven motions required for an impres =
sion out of the eight motions required for the
same on the oldstyle press, and it is claimed
that n young boy can take off with it one
hundred and fifty impressions per hour, with-
out difficalty.

In the use of the old press the regulation
of the pressure on the stone is & source of
great perplexity and trouble, as a slight mis-
take in this regerd may break a stone on
which a costly work iz prepared. This diffi-
culty is not encountered with the press under
consideration. 'All the attendant has to do is
to push forward or backward the five-pound
weight of the first lever o a point which will
give the pressure required.

This press may be shipped in a condition to use immedi-
ately on its arrival at its destination, thus obviating expense
and trouble in setting it up. It weighs only one fourth as
much as the ordinary press designed to do tho same work,
and it can be run by either hand or by steam power—a thing
impracticable with the old press,

In consequende of the peculiaritics of construction described
the stone can be about the length of the press, say for a No.
1 press about twenty-four inches by twelve inches.

It is claimed that the simplicity of this press and the fine
work it is capable of performing adapt it particularly for
office use by companies, architects, lawyers, schools, copyists,
artists, clergymen, and business men generally, who oiten
want a number of fac-similes of circulars, letters, price lists,
music, drawings, plans, and documents.

The invention is covered by two patents obtained through
the Scientific American Patent Agency, bearing date respec-
tively Fobroary 28, 1868, and May 24, 1870, by C. Maurice,
whom address for further information, at 160 William street,
N.Y.

S
Barometric Prediction of Weather,

The barometer corresponds by no means with the tumul-
tuous changes of the weather, but with those of its average
quality, What, then, is the period of time for which the
sverages should be taken to obtain results corresponding
mo#t closely with those of the barometert Numerous trials
showed that period to be about twelve bours, and the corres-
pondence of a curve drawn on that principle with the baro-
gram was fairly satisfactory. Tho flexures of the two curves
are, on the whole, simultaneous, sinee neither curve habitu-
ally anticipates the other, but they are seldom absolutely
simultaneous, They correspond In the extremoe positions as
closely a8 in near ones, proving that it is not the absolute
hight of the barometer but the variation in its successive
hights which indicates chango In weather. The superior
Influence of the wind upon the barometer over both tempers-
ture and damp was remarkably apparent. Lastly, the influ-
encs of temperature and damp were shown to conform to the
alre ady described period of twelve-hour averages, A simple
formula of prediction was constructed on theso data. It in-
cluded (1) the difference between the first and second of two

barometric readings, six hours apart; (2) that between the
sverage \"-l..(n'\- of the wind during two riods, which we
may eall ¢ and a, of six bours each, ¢ succeeding the last

barometric reading, and a preceding the first reading, the
intermediate period b necessarily disappearing from the for-

i

MAURICE'S AUTOGRAPHIC PRINTING PRESS,

above formula to determine the average veloéity of the wind
for & large number of six-hour periods, and the predictions
were compared with facts, It was found that the average
error of the predictions was one-third larger than if the ob-
server had simply guessed that the average wind velocity
would continue unaltered for the next six hours. The reason
why the errors are so large is, first, that correctness in the
result depends upon the correctness of all the elements of the
formuls, but the values of these are only true on the average,
while in each particular, and in each case, there will be more
or less deviation from that average; secondly, any error in
the expectation of the twelve hours’ average is, on the whole,
doubled in the six hours’ prediction, because the difference
between what is expected of the whole, and what was fulfilled
in the first half of it is heaped on to the second half, which
has therefore to bear an additional bunden of error equal to
what rightly belongs to it. The fame of the barometer is
due to its success in predisting a type of storm very rarely met
with in the British Isles, but frequently in hurricane Iati-
tudes, where the fall of the mercury far outstrips the increas-
ing severity of the weather. In ordinary gales, and *much
more in ordinary weather, the author considered the baro-
meter 1o be absolutely useless as a guide when it is consulted
without a knowledge of what is occurring at adjacent stations
—in ghort, without such information as is supplied by the
daily weather report.

—e <>
HUTCHINSON'S LOCKING GRATE BAR,

the Influsnos of an approsching wave as woon ns it had
roachiod the aroa In question whenever the wave was one of
excoptionable maguitude,

A enlcalstion was made with the

" e ———————————

The bars nre made thin and rounded at the top to secars
the greatest amount of alr space powsible, Thin bars, properly
wupported, do not suffer so much from hoat as thick ones, as
thoy are moro rapidly cooled by the air carrents.

By this arrangemoent it is possible to ehangs the aly
botween the bars for burning diffurent sizes of conl. This is
done placing botwoen the bars slotted pleces of metal, eor.
responding in shiape to the lugs upon the sides of the grte
bars. Theso pleces rest upon and partly embrace the cross
bars, and adjust the grate bars to the proper width of space
These bars can be put in any common furnace without alter

ation,

Patonted, SBopt, 27, 1870, by R. A. Hatohin
son, Now. 056 and 07 Liborty street, New York,
Whom founderymen and others desiring State,
county, or shop rights may sddress for farther
information,

Mahogany COutting In Monduras,

Mr, E. (i, Squior, In his “ Hondurns Deserip-
tlve, Historieal, nnd Statintieal,” says :

“Of all occupations known to mnn, that of
the mahogany cutter s perhaps the wildest
in its nature, and yot among the most systom-
atio In its arran ts. When the cutter
has fixed upon the valley of some river as the
field of his operations, he makes a depot for
storing provisions, and for securing and em.
barking the wood. Here ho maintains a little
fleet of pitpans for carrying supplies and keep.
ing up relations with the “ works “,proper, the
sites of which are determined chiefly by the
abundance of troes, their acoessibility, and the
means that exist for feeding the cattle which
it is necessary to use in * trucking ” the wood.
To these points it is often necessary to drive
the oxen throngh thick and untracked forests,
and to carry the chaing and trucks, by means
of emall bonts, against strong currents, or
over shallows and rapids, which are only sur-
mounted with infinite Inbor. The site once
definitely fixed upon, the next step is to erect
temporary dwellings for the men—a task of no
great difficulty, as the only requisite is pro-
tection from the sun and rains, which is effect-
ed by a roof thatched with long grass from
the swamps, or with “cahoon " leaves, or the
branches of the thatch-palm. A hammock
swung between two posts, two stones to sup-
port his kettle, and the hut of the cutter is

both finished and farnished !

“ The mahogany season, which last some
months, commences in August of each year, it
being the opinion of cutters that the wood is
not then so apt to split in falling, nor s
likely to ‘check”in seasoning, as when cut

from April to August, in what is called “the spring.’ Fur-
thermore, by commencing at this period, the cutter is en-
abled to get down his wood, and prepare it for trucking by
the setting in of the dry season,

S The laborers are divided into gangs or companies of
from twenty to fifty each, under the direction of a leader
styled ‘a captain,’ who directs the men in his company, as-
signs them their daily tasks, and adds to or deducts from
their wages in proportion as they accomplish more or less
than what is supposed to be a just day’s work. Each gang
has also one person connected with it, who is called a hunt-
er, whose duty it is to search the ‘bush ' for trees proper to
be cut. His work, therefore, commences somewhat carlier
than that of the others, and as it involves sctivity and intelli-
gencee, he is paid much higher wages than the mere cutters.
His first movement is to cut his way through the thickest of
the woods to some elevated situation, where he climbs the
tallest troes he finds, from which he minutely surveys the
surrounding country.

“ Around Belize the mahoguny-cutters are chiefly nogroes,
descendants of the slaves who were formerly cmployed
there. But in Hondurms they are principally Caribs, who, in
activing and strength, are said to excel the negroes ; they are
also'more intelligent, and require less care and superintend-
ence. Many of them go annually to Belize, and hire them-
selves for the season, returning to their homos at its close.”

— <> o
Tempering Carriage Springs.

Our engraving illustrates an improved form of grate burs,

which are kept in their relative positions to each othier and
prevented from warping by ono or more sectional rods or bars
passing through the grate bars crosswiso of the furnace, thus
locking all the grate bars together, and keeoping the upper

muls ; (8) balf the difforence botween the Average tempora-
tures during @ and ¢; (4) tho samo as rogards vapor tengions,
Then it was shown that (1) was equal to the sum of the re l

edges of the ssme all on a common level. This constantly
maintained level surface facilitates the oleaning and slicing
of fires,which can only be done impearfectly on an uneven grate.

R— —

Acorrespondent of the Conck-Makers' International Journal
writes: In sotting up old springs where they are in.
clined to settle, I first tako the bed leaf and bring it
into shape ; then heat it about two feet in the center,
plump to a cherry red ; then cool it off in cold water, as
quick as possible. This will give the steel such a degree
of hardness, as to bo liable to break, if lot fall on the
floor. To draw the temper, hold it over the blaze, car-
rying backwards and forwards through the fire, until it
becomes so hot that it will sparkle when thohammer
handle 15 drawn across the edge; then cool off, or not,
just as you please,

Another mode, I use somotimes, is to harden the
stoe), as before stated, and draw the temper with oil or
tallow : tallow is the best. Say, take a candle, carry the

spring as before, through tho fire, and occasionally draw the

tallow the length hardened, until the tallow will burn off in

a blaze, then cool.

I have no difficalty in making springs stand up. Every

leaf is served alike.

— -

LINSEED OIL only should be used in drilling carriage work
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To Advortisers,

The cironlation Of the SOIEXTIFIO AMERIOAN 1s from 25000 to 30,000
coples per week larger than any other journal of the same class in the
world. Indeed, there are but few papers whose woekly cirenlation equals
that of the SOLENTIFIC AMERICAN, which establishes the fact now generally
well known, that this fournal is one of the very boest advertising medlnwn
of the country,

— > o—
To Inventors,
¥or twenty-five years the proprietors of this journalhave occupied the
ding position of Soltel of American and European Patents. Inven

tors who contemplate taking out patents should sead for the now Pamphlet
of Patent Law and Instructions, for 1570,

EATING STEAM ENGINES,

It scarcely needs any argument to convince sn intelligent
mind that all statements of fact are valuable only as they
are definite. The present system of rating steam engines by
horse-power is, however, as indefinite as can well be con.
ceived. When s manufacturer rates an engine at eight
horses’ power or ten horses’ power, he gonerally has in his
mind some general average of pressure in the boiler, and
some regular speed of piston, but as both these factors are
variable, his rating may be below or above what the engine
will do in practice. Care is generally taken to rate engines
below their eapacity,

The old term, nominal horse-power, ie still adhered to, par-
ticularly in ‘mting marine engines, and though this gives
some idea of the dimensions of the parts of a steam engine, it
gives no idea of its resl power.

Of a surety this indefinitencss is n disgraco to so accurato n
science as that of steam engineering, in which everything
¢lse is now reduced to the finest possible measurement ; and
thore is not the slightest valid reason why it should exist o
day longer. There need not, it seems to us, be any dificulty
in ngrecing upon some standard pressure and number of rev-
olutions, or, what is the ssme thing, speed of piston por min-
ute, at which the power should be computed, This would
st once remove the uncertainty of which we complain,
a8 the power for higher or lower speeds and pressures would
then be easily determinable,

We suggest as & convenient standard of Initial pressure in
the cylinder sixty pounds, and one hundrod s a standard
number of revolutions per minute. Eogines could be then
rated as to the number of revolutions above standard they
could be run, and this, with the pressure the boller can safely
carry, would enable the purchasor to at once calculate the
maximum power availuble with an engine of a given rating.

There is also no necessity for adherence to the horse-power
as a unit. The foot-pound is the adopted unit of work in all
modern treatises on physics, and the expression of the power
of engines in foot-pounds saves one division in the computa-
tion. We think it is time that *“ nominal horse power” and
“ actusl horse power” should bocome obsolete terms,  For all
pelontific aud practical varposes the foot-pound is by far the
most convenicnt,

These standards of measurement being once generally
sdopted, purchasers would Lave something tangible to guide
them. There need Le no mistakes made, as is now often the
case, such as purchasing an engine of too grest eapacity for
the steam producing power of the boiler designed to supply
it, or the buying of engines of Insufficient capacity to do the
mork desired. On thecontrary, accurate guarmntees of power
wight be demanded and given,

Srientific  American,

I

POWER Ol PRIME MOTORS,

Porhaps in no department of moechanieal practice aro
blunders moro frequent than in the esleulstion of the power
of prime movers necessary o porform the work of driving
machinery. In our exporionco wo have mot with many such
mistakes, and although theso mistakes are not made by ex.
pert engineers, and though the proper method of proeedurs
on the part of Inexpert persons in erecting milla s to em.
ploy experts to make the proper calculations, an unwise par.
simony, or an |llfounded selfconfidenco, often loads such
people to rely on themselves and the rule of thumb, in se-
lecting engines and wator wheels, only to find in the end,
that a larger expense is nocossary to rectify thelr mistakes,
than would have been necossary to avold them,

To determine the power necessary to drivea given number
and variety of machines, it is first necessary to ascertain the
power requisite to drive each 1o ita maximum speed. Happily |
here we hiave a large amount of recorded experience to gulde
us with reference to those machines which have been much
used ; but it often happons that machinery of an entirely
new pattern i to be driven, and then books of reference fall
us, and resort must be had to experiment.

The dynamometer is the instrument relied upon for wach

———————

bolief. Buch u belief is the parent of an enthuslasm whic.

nhows Isolf, in the festures of eaol exhibitor, in his gestures,
in the adjustment of his dress, and in Lis speech. Enthosiasm
born of conviction 1s a hard ghost to Jay, and #o, though eav.
Ilors may object to this, or throw cold water on that, the ex.
hibitor, nothing dsunted, rises superior to the occasion, and
soars Lo the sublime bights of triumph at the first breath of
praise,

Beo him as he stands waiting for the spprosch of sowe ono
who wishes to examine his device. Wateh his oye kindlo at
the query, “ How does it work 7" With what expert haste
he sets wheels and lovers in wotion and points out the sction
of each. Listen while he expatiates upon the advantages
socured. Soe his lip curl in pitying contempt st the ignor
anes which seems to doubt that any detail msy prove insuffi-
clent. Hear the outburst of eloquence with which weak ob-

Jjoctors are utterly vanguished and driven ignominiously from
the field. Sarely If you please you msy find something here
which will reward your observation.

Then there is the man who objects to everything, whether
good, bad, or indifferent, and who alwaya Jooks on the bad
gide. He is the dresd of the exhibitors. In the middle of
thelr most successful harangues, when credulous minds are

experiments, and as there are soveral in market which answer |[J9% %8 the verge of full belief, and old women have had

the purpose sufficiently well, wo shall not refer to any one In
particular, but confine ourselves solely to a brief discussion of
the principles upon which they, as o clams, nct to determine

the two things they may be Instrumental in determining ;
1 | nnmely, the power transmitted by rigid or flexible connectory

.1 | to different machines or sots of machines driven from s com-

.12 | mon shatt, and also the powor required to drive nny machine

or set of machinery.

Let it be remembered that the dynamomoter only can mea-
sure power transmitted. Hence it cannot directly determine
the power of & primo motor, It may do so, however, indi.
rectly, when such a motor is running at a regular speed, nnd
transmitting its maximum of power through the dynamome
ter to shafting or other mnohinery, or exhausting this power
in overcoming the friction of & brake. The latter is an in.
stance of transmission of power and the conversion of work

315 | into heat.

The dynamometer, of whatever style or construction, only
indicates statio pressure, and the power transmitted through
the instrument is estimated by multiplying this pressure in
pounds by the number of feet through which it Is overcome
per minute, The product will be in the denomination of foot-
pounds per minute, which is reduced to horse power in divid-
ing by 33,000,

Mistakes are often mado by those not aconstomed to the nse
of dynamometers in confounding mere prossure with powar,
It is orly a short time since wo had quite a long argument
with an intelligent mechanic who asserted tiat a dynamome-
ter whose pointer indicated a heavy pressure on & slowly mov-
ing shaft, was driving more than one on a rapidly revolving
shaft, the indication of which was much less, It was only by
the application of the aboverule, and a resumé of the subject
of mechanical power that we succeeded in convincing him
that the rapidly revolving shaft was transmitting the greater
power, notwithstanding the lesser indication of the dyna-
mometer. There seems to be a difficulty in the minds of some
in making and maintaining a clear distinction between press-
ure and power, and many make this error in thought who
never make it in sctual practice, their calcalations being
made from prescribed rules and formule, which they use
without mental analysis, and the fall force of which they
therefore fail to apprehend.

Brukes are merely instruments for taking off power from
motors that it may be measured. The measurement is ac-
complished by a lever and a weight, on the principle of the
steelyard. The brakes gripping the shaft or pulley, as the
case may be, are tightened till their resistance is sufficient to
absorb the power so that the motor shall run at the required
speed. The weighted lever is used to hold the brakes, the
welght suspended therefrom being of safficient magnitude to
keep the brakes from turning with the shaft. The weight in
pounds multiplied into the leverage gives the number of
pressure to which the shaft is submitted. This multiplied
iuto the distance in feet throngh which the pressure is over-
come per minute, is the number of foot-pounds the motor will
raise per minute, which, divided by 33,000, is its horse-power.

The messurement of power rests upon theso fow and sim.
ple principles. It nevertheless requires skill and experience
to apply them in sach a way a8 to secare sccuracy, and it is
consequently advisable for those who lack skill or experience
to employ competent engineers for such work.

We have been led to these remarks from frequent queries
which cannot well be answered In our column devoted to cor-
respondence of this kind. We trust we have now met these
inquiries by as full & response as is possible without going
into details, which would be a mere compilation from stand.
ard authoritics on this subject,

L

THE PEOPLE WHO ATTEND FAIRS,

We know of no place where men—and women—do con.
grogate in which one may stody human nature to better ad.
vantage, or soo moro phases of many sided individuality than
at mechanical faire. ‘To make sach a study hoth profitable
and amusing, however, one must have a broad sympathy
for the feelings, and charity for the foibles of othors, and a
koen sense of the humorous, as well as power of philosophical
analysis.

To enter ono of these shows s to enter among & set of men
wha have, most of them, given birth to something which, in
their opinion, is of great Importance to mankind.

Some of them have good and safficlent grounds for this

their feclings wrought up to the “ dutell " point, this objec
tor elbows himself into the crowd, and with a word brings
town the enthusiasm of orator and audience to zero. A hot
discussion regults. Out comes the exhibitor's pocket-book,
and Mr. Objector is asked to name the extent to which he
will back his statement, an invitation he rejects with much
dignity. He is not a betling man. He objects to betting on
principle, just as he objects to everything else, but he Las
#poiled the play, and the crowd disperses to other attractions.

Then there is the large family of meddlers always to be
found in all places, but who always gather in force at fairs.
They must smell every flower, touch all the fruit, turn at
lenst once every winch belonging to churn or washing ma-
chine, pull every rope—in short, apply inquisitive—we aro
sorry to eay sometimes acquisitive hands, to
movable or immovable within the reach of their digits. The
face of & marble statuette must feel their caressing and be-
smirching touch. Beauties in paintings are poioted out by
tho ends of their perspiring fingers, Nothing is sacred from
their profane handling, and wherever they pass, imte looks
and impatient words of annoyance follow them. Yet their
fuces are full of sweetness. They admire equally all things;
and fancy they are doing their untmost to make all things as
lovely and pleasant as possible,

I'hen, here and there, you shall note the nimless wanderer,
always of the male gender, with melancholy eyes and pen.
dant, overhanging eyebrows, thin, sallow, and dyspeptic,
who, with handsin pockets, strides slowly up and down, look.
ing at nothing, and slmost unconscious of any external exist.
ence. What ever induced him to gotoa fair? Give it up?
So have we. It is a conundrum too deep for our solving.

And the sewing machine exhibitors. Ah! those men who
send them here are shrewd old chaps, and know well enough
that s sewing machine never looks so well as when a pretty
and intelligent woman sits behind it, eloquent in looks, in
nimble fingers, in tidy and tasteful dress, as well as in words.
It is astonishing, indeed, how many young and oven old men
are interested in sowing machines. One finds out this singa-
lar fact at fairs, who else might forever remain ignorant of
it. And the pretty exhibitors are certainly the instruments
for the elucidation of this fact, for it is never apparent in the
vicinity of a machine exhibited by a man, Belng, therefore,
instruments for the discovery of fact, they ought not to be
excluded from notice in a review of a fair for a sclentific jour-
nal. Far be it from us to exclude them. As an attractive
featuze of a wellconducted fair they are as lmportant as
brass bands or an opening speech from Mr. Greeloy. We re-
gard the men who employ them as public benefactors, de-
serving the gratitude and veneration of all who delight in
fairs.

So we might go on, picking out and classifylng character
ad libitum, for whatever is lovely or hateful in human nature,
concilisting or aggressive, bigh or low; whatever is opposite
and extreme ; whatover goes to wake up the great carrent of
humanity floating on towards tho sea which will ultimately
engulf all, you shall find it at one of theso fairs if you seek
it. Try it once, dear reader, after you have gone the rounds
of the machinery and the various other displays, and find
yourself with an hour to spare that you can fill In this way.
Take our word for it, it will pay.

— - -

THE WORLD'S WORK, AND ITS MORAL NECESSITY,

“In the sweat of thy brow shalt thon eat thy bread.” was
a curse pronounced upon mankind for the original sin, if we
are to accept the common orthodox Interpretation of the mys-
tic history of Adam's fall. We have, howoever, & modern
saying no less true, but the sentiment of which somewhat
conflicts with the popular idea that the sentence of work was
designed to be a carse, the Import of which Is, that the devil
employs the idlo, The evil of idlences Is, however, a trite
sabject which we do not mean to discass.

The present ago is cmphatically the working age. In no
other period recorded in the history of man, was there ever
any approach to the amount of work now in progress. Not
only is mankind througbout the elvillzed world exerting all
its powers of mind and musclo In wark, bat the stored up
brute forces of nature are harnessed 10 the chariot of progress,
to an extent nover bofore known. That there Is a mors
necessity for just the state of things which uhn,lu,
demonstrable,
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ated by the fact, that notwithstanding man struggles by his

inventions to shift the burden upon the brute forces, still the
world's work grows and acoumulates, Man constructs Iabor-
gaving machines, which, while they lessen the lnbor required
to produce individual articles, always increase the aggregate
demand for its class, in a far greator ratio than the labor on
each article is diminished, and #o the nggregate work of the
world {8 swelled by ench mechanical improvement, The
efforts of mankind to cnancipate the raco from tho necessity
of labar, are, therofore, or at least have been as yet utterly
futile. The most that has boen accomplished, has been to
remove some of the heavier and more disgusting features of
labor, and redeem toil in some measure from its original
severity.

That such efforts will continue fatile in spite of the predic-
tions of optimists who dream of a timo to come, when at least
the toil of man shall become altogether directory and super-
visory in character, is in our opinion a fact based upon the
very natare of man.

The desire to appropriate to personal use anything which
renders life more luxurious or desirable, will always prevent
men from contenting themselves with the minimum of labor
necessary to merely afford comfortable subsistence. There is
in mankind a hunger for other and higher enjoyments than
are found in the simple satisfaction of the desires for simple
food, drink, clothing, and shelter, and out of the desire to
appease this hunger, has sprung all civilization. The pro-
duction and the use of articles decorated by art, the refine-
ments of cookery, the ornaments of person and residence by
which taste is cultivated and gratified, are among the most
conspicuous of the external marks of civilization.

The moral nocessity for these things is the result of this
natural craving. The rudest savage manifests in some rough
way the existence of this taste, the cultivation of which starts
him st once from barbarism on the road toward civilization.

The world's work now consists mainly in the supply of the
necessities of taste. The proposition may at first seem start-
ling, but its truth will become apparent upon a comparison
of the personal effects and requirements of savages, with
those of civilized people. We say necessities of taste. That is
always o necessity, which, being attainable, cannot be dis
pensed with, except by the sacrifice of an enjoyment, more to
be preferred than the saving of money or effort requisite to
its attainment. For such an object there isas positive a force
compelling man to attempt its procurement as hunger,
thirst, or sexual desire. It presses men on into a hard strug.
gle for the acquisition of wealth, that through wealth they
may secure the gratificstion of their tastes. Not one man in
a thousand seeks money for money’s own sake. Misers are
morbid outgrowths—exceptions which only establish the
general rule,

And this mental and physical appetite, for all the appe-
tites are mental as well as physical, is no more permanently
satisfied by enjoyment than any other, It has often been
asserted in derogation of the grosser appetites and passions,
that it is impossible ever to sttain their full and permanent
satisfaction ; but instead of this being any reason why the
gmatifieation of any natural and healthy appetite should be
Leld in contempt, it is to be regarded as a beneficent provie-
fon for the perpetuation of enjoyment. Did we once cense to
desire, we should cease to enjoy. All enjoyment is the tem-
porary fulfillment of desire, Absolute content is neither do-
sirable nor attainable.

In all this we see clearly indicated, the moral necessity of
work. Could every luxury now enjoyed by the most wealthy
and refined, bo placed, without any exertion on the part of
the recipient, within the reach of every man, woman, and
child on the face of the globe, they would still "yearn for
more, and work to get it,

i

DEATH OF THREE DISTINGUISHED CHEMISTS,

DR. AUGUATUS MATTIIRSSEN,

One of the youngest and at the same time most ardent and
sucosssful of chemists has just cut short his earcer by taking
polson,  Augustus Matthlessen was born in London, January
2,1881. He early wont to Germany, and became s favorite
pupll of Professor Bunsen, whom he greatly aided in tho
preparation of the rare metals of the alkalies and alkaline
earths, by electrolywis. His first paper on this subject, in
1858, was one of the most important eontributions to our
knowledge of the rare metals thst has ever appeared ; and
the research begon in Bunsen's lnboratory was continurd long
after his return to England.

Dr. Matthiessen has greatly enriched our knowledge of the
tlectric conductivity of the metals, and the laws he has deo-
daced are now in constant use by practical electricians. He
had #0 many wires running through his Isboratory that they
tlosely resembled an immense spider's web. He was a man
of great sensitiveness, and of unquestionable purity of char-
acter, and Lis conscientionsness gave to Lis selentific state
ments pecallar valoe,

He waz secused of falss pretenses In reference to some of
the mre metals, and Intimations were exprossed that thoy
were not what they purported 1o be, This and other ¢ harges
trumped up agsinst him, seem 10 have unsettled his mind.

He was found dead in his r'mm, l.n'. iog taken poison * while
In & state of temporary Insanity.’

In & note referring to the false charges, ho says : “ Although
1 am innoce nt, i blights all my !ulur prospects, and 1 have

therefore resolved to re algn all.

WILLIAM ALLEN MILLENR,

Wao recontly noticed the death of

and recur to the subject again for th
dotalls of his life,

Hinee the time of Farnday there

this distinguished man,
o purpose of adding some

s Is no man whose loss will

bo so much monrmwl nnd raumttcd Ho wag born at Ipswich,
in Suffolk, on the 17th of December, 1817, and died of apo-
plexy at Liverpool, on the 80th of September, 1870,

About n year ngo hoe lost Lis wifo, to whom g had boeen
tenderly attached,  Thin #o affectod his mind that he nover
fairly recovered from tho blow, He left London on the 18th
of Septomber, to attend the meeting of the British Associn.
tion, and was taken 111 on the journcy. His family, conslist-
ing of a won and daughter, were sent for, and evory cffort
was made to restoro him to health. The first attack was
brain fover, which terminated in apoplexy, and suddenly cut
short his life.

Professor Miller, like nearly sll of the scientific men of
England, had sprung from moderate circumstances. Ho was
reared among the Society of Friends, and the impressions of
his early youth were retainod throughout his subsequent
career, for we have rarely mot witha man of greater urbanity,
kindliness of manner, tender sympathies, greater choerful-
ness of disposition, and unsolfishness. He was ever ready to
lend & helping hand to young students, and his loss will be
keenly folt by this class,

The early contributions of Professor Miller were in the
direction of the electrolysis of componnds. Subsequently ho
took up the study of spectrum analysis, and was one of the
first to give us the composition of the light proceeding from
the stars.  His text-book on chemistry will be an enduring
monument to hig fame. There is nothing equal to it in the
English language.

ALEXANDER POMPEJUS BOLLEY.

Professor Bolloy died in Zurich, on the 3d of August, 1870,

at the ago of fifty.cight. He was a native of Heldelberg, and
gradunted at that University, and became the assistant to the
colebrated Gmelin, In consequence of his sentimenis in
favor of & united Germany, hie was obliged to quit his home
and seek refuge in Switzerland, where he received an appoint-
ment at one of the Canton schools, and finally became the
Director of the Polytechnic School, at Zarich.

In the department of technology Professor Bolley has had
no superior.  His text-books are the best we have on that
subjoct. As s man and teacher he resembled Faraday and
Miller. Full of life, of humor, of enthusiasm, of kindness,
of organization, of originality, he was the great favorite of
professors and pupils, and the influence he was able to exert
was of the most beneficent character in the circle where he
lived.

On the morning of August 84, hie lectured as usual to his
class. Being somewhat fatigued, he rested for half an hour
in his study, and then started for a little exercise. It was his
last walk, for he was attacked with disease of the heart, and
dropped dead in the street,

Thus have passed away three of the most distinguished of
our chemists, whose places can with difficulty be filled.

-

TRANSPORTATION OF FRESH MEATS AND FRUITS,

ETC., THROUGH LONG DISTANCES--THE DAVIS
REFRIGERATOR CAR.

As our readers are aware, we have taken a deep interest in
the solution of the great problem of how to transport all sorts
of commodities, perishable when exposed to the action of air
at ordinary temperatures, from places where such commodi.
ties are cheap and plentiful to whore they are scarce and
dear, The satisfnctory solution of this problem would result
in inestimable benefit to the human race, coabling thoso re-
mote from a market to reelize profits on what is now com-
paratively of little value, and cheapening tho necessaries of
life in densely populated centers of elvilization.

The subject of refrigeration is therefore at the present
time compelling the most earnest attention of practieal and
scientific men, and is gecond in importance to none other with
which Inventive genius is at present grappling.

Our attention has been called several times of late to
paragraphs from Western papers relotive to what is ealled
the * Davis Refrigerator Car,” which is claimed to be able to
convey meats and fruits in a perfectly fresh unchanged oon.
dition over any distance, and for any reasonable or required
length of timo, Theso statements, however, wore so vague
and Indefinite In details of construction that wo preferred to
awalt the time when it was announced that the car would
itself be in New York with o freight of frait brought from
California, and to baso what we might say upon personal ex-
amination.

Having learned on tho 20th Ostobor that the ear had ar
rived, we visited the Hudson River Railroad Depot and exam.
ined both the car and its contents, and found, po fiur as we could
judge, that its load of grapes, peaches, and pears was in ns
good o condition as when shipped. The frult certalnly ex.
hibited neither mold nor deeay to any noticeabls extent, The
packages were perfectly dry ; thore was no odor of decay or

any other indieation that the fruit—which wo were informod
had boen twenty-four days in the car—would not keop for an
many days longor.

Sevoral packages solected at random wers opened in our
prosence, and appeared in uniformly good condition, and was
found of good fall flavor whon tasted.

Our readers will be intorosted In the construstion of this
enr, which, though strietly In accordancs with solentifie prin.
ciplen, Is extromoly simple,

The shell of tho car ¢ ""‘i“l‘\('\lv!inﬂylrf |||(‘nr|||lllf)' wood
caning. A socond wooden wholl iy made smaller than the
first, and placed within it, 50 as to loave an alr space or cham:
bor ontirely aronnd the top, bottom, and sides of the oar,
Witlin this second shell is placed o layer of hair, nbout two
Inches in thicknoss, and this again is lined with an Interior
wooden shell, This construction makes & non radiating and

non-conducting compound shell or came, of great power Lo Yo

sist the netion of external lLeat, and renders the expendi-
turo of los quite small to maintain the required depression of
tomporature, aftor the interior of the car and its contents have
been coolod down to the proper point, say from 84° to 88°
Fah,

The refrigeration is nccomplished in the following manner ;
Along the sides of the ear are placed sheot-metal tanks
shaped 1ike tho frustra of very gradunlly tapering wedges,
Thoy extend from the top to the bottom of the ecar, and are
about five inchos thick at the top and two and one half inches
at the bottom. Thoese tanks communieate at tho top with the
exterior of the car through funnel or hopper shaped openings,
and at the bottom through which convey away the
moisture. The funnelshaped openings at the top are used
for putting in the refrigerating mixture consisting of broken
ice and salt, and are provided with airtight covers. The car
is entered through a batchway st the top through which its
freight is also introduced. This batchway is also provided
with a tightfitting cover, made non-radiating and non.con-
ducting like the sides of the car,

The store of ice and salt for the trip is contained in a sep-
arate department in one end of the car, so that its contents
can bo reached, and the rofrigerating tanks supplied without
opening the freight room,

Tho freight is placed In | the car on strips of board, strips of
board also preventing its coming in contact with the walls of
the refrigerating tanks. The packages are also o placed a8
to leave interspacos through, between, and around each. Dur-
ing the process of refrigeration the air circulates around the
packages and along the sides of the tanks like waterin a
steam boiler the colder nir falling, and the warmer air
rising to the top, becoming chilled in its passage along the
sides of the tanks, and depositing its moisture on the tanks
till their sides are covered with a thick stratum of congealed
water or hoar frost. Thus the air is not only cooled but dried,
no accession of moisture being derived from the external air
or from the ice in the tanks, with either of which the interior
of the car has no communication £ long as the car is kept
closed.

The two essentials for the preservation of substances liable
to ferment, namely, absence of heat and of moisture, are thus
secured in a very perfect manner, and the arrangement of the
tanks is guch that the space within the car for the storage of
freight is not materially reduced. Some addition to the re-
frigerative mixture in the tanks is made each day, and the
temperature is easily regulated and kept at the desired point
by the addition of more or lees salt in proportion to the
charge of ice.

The proprietors express the utmost confidence thst they
can ship meat or fruit from any part of the continent to any
other place, no matter how remote, and not only have it in
good condition when taken from the car, but in  state which
will guarantee its keeping after removal therefrom as long
as it would have done previous to its shipment,'under the
same conditions. Certainly what we have seen goes far to
warrant this confidence, and for the sake of humanity at
large, we sincerely trust future experiments will prove as
successful as tho one we have described, and as others, which
we have not seen, are r«pnlenited to have been.

CHEMISTRY AT THE .:m OF THE AMERICAN IN-

In n large show case we saw some billiard balls, rings
brooches, knife handles, and other objects resembling Ivory,
which, upon close inspection, proved to be made of gun.cot-
ton, Here was the application of Schinbein’s discovery that
the original inventor could never have anticipated. The sol-
ubility of gun.cotton in a mixture of alcohol and ethor has
long been known, but that a tincture of camphor would pro-
duce the same offect has not been suspected until rocently.
It now appears that moist camphor and cotton pulp are mixed
togother, and put under an bydmulic press, when the mass so
closoly resembles ivory that it can be made into billiand balls,
buttons, and, in fact, everything for which ivory is employed.
Tho cotton can be colored without injury to its textare, It s
a curious fact that the vapor of camphor decomposes gun-cot-
ton with evolution of red fumes—in fact, the cotton is decom.
posed explosively.  What the action of the eamphor Is on
the gun.cotton has not been expluined. It would appoear ns
though the nitrogen of the pyroxyline was expelled by it in
the form of binoxide, and this in turn took oxygen from the
nir and became nitrous neld.  The matter I8 worthy of inves.
tigation, as perhaps offoring important applications in the arts.

By the side of this show-caso was a modest display of sll vered
glana, oqual to the bost productions in this line of Industry
that wo have ovor seen, From thoe card attached to theso
articles, it appoars that they sre manufactured by an im-
proved process patented by H. Balen Walker, in 1860, The
inventor olaims that his method is an lmprovement on
Liobig'n, a8 it dooes not roquire to bo backed by varnish or
coppor.  Thero are many reasons why silver mirrors ought
to be substituted for the mercury glasses 50 long In vogue.
Wo will stato o fow of them. The silver reflects nearly 00
por cent of ghe lght that falls vpon it, and it also gives baok
n truo lmage, wherens the ordinary quicksilver absorbs half
of tho light, and throws back a yellow and imperfect image,
Silver Is incomparably superior to mercury.

Another advantage possessed by silver Isa sanitary one—
it s porfoctly safo and harmloss to the workmen, while quiek-
nilvor in the occasion of much diseaso and suffering to those
who aro obliged to live In its fumes, In some parts of Ger.
many, espocially near Nuremborg, o large proporton of the
population are engaged in making toy mirrors, Thoy are
furnished by dealers with the requisite tin foil and mercury,
and notually manufacture millions of the small glasses
roquired for toys, It was in consequenco of witnessing tho
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diseaso and sufforing from polson among these people that
Liohig was first induced to turn his attention to a silvering
process,

In n visit which wo paid to him in 1850, ho exhibited some
remarkably fine spechinons, and gave us some that have re-
tained thoir brillianey to the present day, He informed us
at the timo that the toy dealers were propared to adopt the
now process, The unfortunate war in this country so affected
tho trade in toys as to load to n suspension of the manufac-
ture in many places, and thus the new method of silvering
mirrors was nover adopted.  For uso in optieal instruments
thore is an extonsive domand for silvered mirrors, and if the
Ameriean process can overcome many of the difficulties hith-
erto encountored, it ought to prove 1o bo valuable to the in-
ventor,

The specimens of nickol plating are exceedingly interest-
ing. It is only recently that attention has beon called to this
now industry, but the success that has attended its introduc-
tion 18 modt gratifying. 1f, s is claimed by the company,
nickel ean be deposited go much cheaper than silver, we see
no reason why it should not bo generally adopted. Asit does
not oxidize or rust, or become tarnighed by fumes of sulphur,
and is hard and will wear for a long time, it would find favor
even if the cost were the samo ag that of silver. The com.-
pany claim that “thoe cost of nickel plating is from twenty to
thirty per cent cheaper than silver, presents a more stable
and uniform brilliancy, and lasts four times as long as silver
plating of like thickness.” We should suppose that nickel-
izing would be ndvantageously employed as & substitute for
galvanizing for motals used on board ships; it can also be
used to advantage on guns, harness, carringe trimmings, sur-
gical and philosophical instruments, reflectors, knives, forks,
machinery of all kinds, and all models that require to be
protected from the oxidizing or corroding action of the air or
water, As nickel is a magnetio metal it cannot be used about
the ship’s compass, but on the state-room doors and ornamen-
tal hinges and knobs it can have no bad effect. .

‘Wo should have been pleased to seo specimens of the new
alloy of manganese and copper that has been made in con-
siderable quantity [in) Connecticut, but did not discover any
gpecimens ot the Fair, This alloy closely resembles German
silyer, and could be substituted for it in many instances.

Sufficient attention has not been paid in this country to the
uses to which papier maché can be applied. There are some
articles on exhibition, but very few persons can understand
what are their merits. For pails and vessels to hold acids,
alkalies, chemicals of all sorts, for moldings, copies of casts,
ceilings, statuary, artificial wood, and all kinds of utensils,
there is a great use of papier maché. If the material were to
be extracted with paraffine it could be made impervious to
the action of most liquids, and its durability would be greater
than that of wood. We are surprised that more use is not
made of this composition.

@elatin in the form of glue for household use has hitherto
been put up in liquid form under the name of mucilage. We
now have it ground or comminuted ready for immediate use.
Glue in this form is easily acted upon by water, and retains
its adhesive strength, as it is kept by until required, and
consequently is not liable to decomposition, The specimens
at the Fair were exhibited by Milligan & Higgins.

‘We were gratified to find at the Fair this year a fine dis-
play of leather., This is a result of chemioal knowledge that
is of the greatest importance. The chief progress in the
tanning of leather has been in the application of sumac, in
the uge of chemicals to hasten the process, in the extraction
of tannin under pressure, and incidentally in the invention of
a grate for burning the wet tan bark., Messrs, Rutter & Sim-
mons show s considerable variety of leather for carriage
wmakers, forniture covering, and dress purposes, that is finely
colored. If the coloring matter employed I8 permanent,
these specimens must reflect great credit upon the firm that
exhibits them, In the dyelng of lenther there has been great
improvement of Jate years, but the permanency of the colors
Lias not been in proportion to the increase in the varicty and
beauty. It is a serious drawback to aniline colors that they
are apt to fado, and wo are awaro that some of them are nsed
in dyeing leather,

The extracts of beof at tho Fair are of various kinds. We
linve the beef itself partinlly cooked in Pexas, nnd afterwards
hermetically sealed in cans, It is sald to remain fresh for
yeors, There is nothing new in this process, We obtained
gome cans of meat put up in this way at the Paris Exhibition
of 18506, nud on opening one of them fifteen yoars afterwards

found that it had remained perfectly fresh and good, But
notwithstanding this testimony thero appenrs to be o preju-
dico agalost uxing such articles of food, nnd itis only on
shipboard or long journcys that & demand is created for it,

The other form of condensed ment Is the beef extract of
Licbig, We have had frequent oceasion to sponk of the mer-
its of this article, It 1 ono of the mont valuable inyentions
wyor made by chemists. No family would be without o jar
of this concentrated food if they understood and appreciated
its merits,  Tho wpecimens at tho Fair are exhibited by E.
Fougora in the samo case with numerous nutritive prepara-
tions, sbout the value of which we are not prepared to spesk

with the same certainty as we are In tho caso of the Liebig
ostract,

Soveral forms of the earth cloget are on oxhibition, one of
which is romarkably simple and costs from six to ten dollars.
An enrtheelosot commode in un artlelo indispensable to every
household, and in the country there ought to be a law com-
polling evoarybody to uso this system of disinfection, The
amount of dlseaso sod suffering eogondered by the tradi-
tonal outhouse and open privy in the country cannot be

It Is the vory nursery of fovers, pestilenco,
Modern sclence has shown that there

wntimnted,
cholern, and maluri,

Seientific Devican,

is nothing #o0 dangorous ns decomponing feenl matter, and
the same scienco hins taught v that dry earth und lonm are

the best disinfectants that could bo employed. Wo are sure
that nothing but Ignoranee stands in the way of the univer-
anl adoption of the earth-closot systom, and we havo not failed
to contribute our part towards the digsemination of correct
knowledge on the subject. Tho display of chemicals made
by L, and J, W, Fouchtwanger in s modest 1ittle caso was over-
looked by us the other day. The peroxide of manganese is
ovidently nearly pure, and tho sllicato of soda, in golid and
liquid form, placed side by side with chloride of calcinum and
chloride of magnesium, suggests the ndmirable cements that
it is possible to make from theso articles. Tho magnesium
cement has especinl interest, and has been recently described
in this journal,

- - o
DIAMOND MINING IN SOUTH AFRICA,

A Californin miner who emigrated to the Cape of Good
Hope in Auguost Inst, writos o lettor to the Alta California
from the diamond fields of South Africa, in which he relates
the following experlence ;. “ We left Colesburg on the 1st of
July, and arrived at the headquarters of the dismond fields
on the 5th—200 miles. We found plenty of grass and bnsh
for the animaly, but water was scarce, and at several farms
we had to pay one shilling for water for ourselves and stock ;
this water had been collected in a kind of hole formed by
damming up a ravine or depression in the plain ; the dams
are filled during the rminy season, and Jast through the dry
season. The rond is excollent all the way from Colesburg to
the diamond ficlds,

AT MINES.

“Arrived at the dinmond fields, o Californian scene of early
days presented itself. The river was lined with rockers, tents,
and miners of all kinds, color, sex, and size, for a mile on
both sides. At least 800 miners were at work, whole families,
men, women, and children, having left their homes, either in
the Transvaal Republic, Orange Tree State, or Cape Colony.
The men were picking, shoveling, and washing the dirt,
‘while the women and children were sitting around tables,
and sorting the pebbles that have been washed, for diamonds.
Before crossing the Vaal River, we applied to Mr. Kallenburg,
the missionary, for permission to dig on the Pruel Farm, but
he refused, as we were strangers to him. He only allows
those whom he knows to mine on the estate, and he makes
them give him one fourth of the proceeds of their finds.
There were about 200 people on the estate when we arrived,
and they had found, on an average, about twenty-five dia-
monds a day of from  to 5 [carats each; no large diamonds
had been found on this estate up to the time of our arrival,
but several have been found since—one of 10 carats, one of 17
carats, and one of 43 carats.

SELECTING CLAIMS,

“We crossed the river on the 5th of July, and camped for
the night near the head-quarters tent.  On the 6th we signed
the Minors' Rules and picked out our claims—twenty fect
square for each partner. We took a claim on the third capie,
or hill, down the river ; the first capio is where the Vaal and
King Williamstown parties took out 172 dismonds from a
triangular space of about fifty paces in circumference, and
from six inches to twenty-four inches in depth. Other parties
had taken at least 150 diamonds from near this trisngle on
the same capie. The second capie had proved rich since, and
about 100 dismonds had been taken from it. T'he third capio
had just been opened, and about twenty dinmonds had
been taken from it up to the time of our arrival, At
the first capie the dinmonds were from } to 10, 80, and
40 carats ; at the second from % to 9, 17, 20, and 068 carats,
and from the third from ¢ to 6,10, and 18 carats. I saw
00 diamonds belonging to the King Willlamstown party
from % to 8, 5, 9, and 80§ carats, the lot valued at £6,000.
The Natal party have a 40.carat dinmond worth £0,600. They
obtained 52 in all, but larger than the other parties, and the
value of the lot is about £20,000, W found about 600
miners on this side; they had elected a commandant (M,
Parker, who was formerly o trader) and a Committes of
Safety, consisting of twelve miners, The ownership of the
country was in dispute botween the Transvaal Republie,
Orange Tree State, and soveral native chiofs, but the minoers
do not recognize either of theso partles, and they speak
strongly of erecting a ‘ Diamond Republio ' of their own,

HOW TIE DIAMOND AMINERE WORK,

“ Most of the miners work in this munner: They first dig
the gravel to the bed or to ¢lay (generally from six inohes to
three feet in depth), then with o meal sifter they sift the dirt
and throw out all lurge stones,  The middling dirt, or pob.
bies, they cart to tho Vaul River, about, on an syerage, 500
yards from the mine, and there wash it in a Californin gold
cradle j they then Iny the washed pobbles on & tablo, and
carefully sort & handful ot a timoe with a serapoer; by this
means they get through about two onrtlonds of sifted * can
calho’ o day. Some enrry the wator up to tho mioe, and aftor
the dry sifting of tho dirt, they dip the sieve In the wator and
wash tho pebbles.

TIE CALIFORNIAN IMIROVEMENT,

“A fow days after our arrival, I invented n shnking tablo for
dry sifting, the top siove of Linch holes, and the bottom slove
of l-inch holes; tho top slove s inclined ono Wiy about twenty-
five degrees, so that all tho largo stoues will fall oft'by the shalk-
ing. The bottom slove s longor than the top one, aod nelined
twenty-five degrees In tho opposite direction ; the dirt and
gravel that pass through the top sleye fall on the second one,
and tho dirt passes through and the gravel to wash passos out
atthe end, and is carted to the river for washiog, 1eould put
through sixty cart-londs o duy with this mediom, and conoen.
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sort out four cartlonds of gravel in ton hours after it has been
washed, and we do not put more than twelve cartloads
throngh in a day in consequence of this, We are now teach-
ing some of our negroes to ‘wort, and we will put more
ground through presently.

WIAT THE ROUGH DIAMOND LOOKS LIKE.

“'We find that the blacker the negro is the more honest he
i8 ; whenover they get o little white blood in them they will
steal ; wo try them by dropping a plece of cut slum into the
machine, and it exactly resembles o rough diamond, We can
tell who i8 honest and who is not by the retura or non-return
of it on the tables. On the first day of onr washing we ob-
tained a 1fcarat dinmond, slightly offeolored, but good
ghaped and nearly round, valued at £8. We worked this
 claim out and got nothing more. Wae tried our geveral other
claims on that side of the river with no success, althongh
diamonds were found all around us. We worked three
on that side of the river without further success, and
then having obtained permission from Mr. K., the missionary,
to miné on the Prusl farm, we moved over here, and the first
day’s washing we found two beauties of § and 3 carats. 1
also digcovered a seeret in diamond mining on this side of the
river, that I ¢hall divalge only to the company that is being
rnised in New York to work a certain dismond farm by a
wholesale system. I am quite eatisfied with this side of the
river nnd the claim that I have. All that I need now isa
“sorting machine,’ that will “sort’ as fast as I can put the
‘cascalbio’ through the washer.”

e
.The Lumber Plle on the Roof.

We watched with painful interest last summer, the erce-
tion of the Mansard roof on the Grand Central Hotel, recently
erected on Broadway between Bleecker and Amity streets.
It is an immense pile of combustible material, and shocld it
ever take fire, it will burn like tinder. Apropos of this and
other similar errors in building which are constantly com-
mitted, we find the following forcible remarks in Major and
Knapp's Ilustrated Momthiy, which we commend to the atten-
tion of architects, real estate owners, and underwriters:

At the recent conflagration in Chicago, which destroyed
the Farwell block of buildings, the chief of the fire depart-
ment is said to have exclaimed, as the flames burst forth from
the immense Mansard roof, “ Great God! when will the peo-
ple of Chicago stop putting such lumber piles on the top of
their fine buildings!” The flames had possession of the
most combustible as well as least accessible part of the build-
ing. From the foundation to the cornice, the walls were ot
incombustible material. Above the cornice the “ lumber pile”
of ornamental roof was furionsly blazing.

Investigation into the construction of this building and
the reasons for it, revealed the fact that the suggestion had
been made to the architect to run the walls up to the top of
the roof, instead of putting on the uppermost story of “ Man-
sard.” But he and the people for whom he was designing
the edifice, agreed that it wounld not look =0 well in that way.
Accordingly the combustible arrangement was decided on,
erected, and eventually consumed.

There are hundreds of fine looking buildings in great cities
which are in this respect nothing but tinder boxes. The
foundations are deep, the walls are solid, of stone, brick, or
iron, and in many cases with costly and elaborate decorations
of carving, casting, or sculpture. But, surmounting all this
olegant and substantial pile, is a timber roof after tho Man-
sard pattern, stretching up into the air to the extent of one
or two stories, sometimes capped with an observatorial tower
or turret, Lightly framed, covered with weather-boarding,
and veneered with pieces of slate beautifully arranged in
squares, orescents, stars, or other devices, the extarnal appenr
ance of such a roof Is graceful, and gives appearance of incom-
bustibility, Bnt {t has proved the destruction of many i
building which it has ornamented.

If people must have Mansard roofs, why should they not bo
of incombustible material? Instead of being framed on light
timber, let the frame work be of iron. Instead of using
weatherboarding, covered with shingles, slate, or tin, let
largo slabs of alato bo attached to the iron frame work. This
would give the requisite strength, solidity, and beauty. Such
u roof would bo somewhat more costly than one of the objec-
tionable tindor box kind, but would be worth somothing.
The tinder box sort is not only worthless, but is an olement
of danger to the bullding of which it is a part, and of tho
surrounding buildings.

¢} Bituated ns the roofs of our high buildings are, out of reach
of most of the stroams of water which can be thrown In case
of fire, it is of the first importance that they should beo con-
stracted of absolutely Incombustible materials.

Tho samo is true of cornices, A stono cornico is both heavy
and expensive, A substantinl stone building is often flnished
with a wooden corniee, nicely painted to mateh the stone it
In Intonded to Imitate. The counterfeit esoapes deteotion
whon viewed froih the street ; but in case of fire the hollow
thing s soon In flames, somotimes carrying destraotion far

beyond the bullding in which the fire hus originated, and in-
volying the combustion of & whole block of buldings, where

the flames might otherwise have been stayed with the de-
ntruction of one,

Fire Insurance companies cannot be too careful about tak-

Ing risks on buildings which Lnve theso incendinry roofs and

cornleos.  To avoid them altogethor would exercise u whole-
somo influence on builders. Galvanized iron furnishes such

u practical and inexpensive substitute for a wooden eomlice,

and slate makes such s good roof, that there is no apology for

surmounting our high building, or indeed any buildlog, with

tinder boxes which, in cuso of fire, are sure to deal out death

trate it to twenty cartJonds of gravel=but two men can only

and desteugtion to all who are near them,
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Mow to Make Good Batter in Winter,

We find In the Prairie Farmer the following directions for
making good butter in winter, an operation which is seldom
performed in the country,

The month of June, says that journal, all thingw consid
ered, In rogarded a8 tho best month in the year for manufac-
turing butter. This is due to a combination of clreumstances.
Drought seldom commences that early in the season ; accord-
ingly, both foed and water are abundant. The grasses, which
are the natural food of eattle, are then in a state to furnish,
not only the most food, but that of the best quality for pro-
ducing rich milk. The insccts which areso troublesome Inter
in tho season have not made their appearance in large num-
bers. The alr is not talnted with bad ocors, as it is Inter in
the season. The tempomture i very favorable to the rising
of cream ; nofther 0 warm ns to cause the milk to sour
quickly, nor so cold as fo provent the separation of the oil
globules.

Another season very favorable to the production of good
butter I8 the early fall. At this season we ordinarily have
rains that bring up the grasses to something like the plen.
teousness thoy gave us in the spring. Many of the insects
%o plenty in midsummer have disappeared, and tho tompera-
ture throughbat the day is more uniform. When winter ar
rives, however, the quantity of the butter is greatly lemsened,
and in quality much inferior. In truth the chemieal com-
position of the butter is considerably changed.  The Ingred-
jents are different, not in kind, but in quantity. Olein, which
is the softer fat in butter, is much more plentifal in summer
butter than in that made in winter. The color of winter
butter is also different from that made in saommer. The for-
mer is almost white, while the Istier is golden,

The unfavorable condition and appearance of winter butter
are partly owing to causes that we cannot control and partly
o causes that we can, in a measure, obviate. Dry food will
produce less olein than fresh green food. We, however, can
prevent a very great diminution of this fat, by cutting our
grasses carlier and curing them so that they will retain all
their natural juices and their aromatic qualities. We can
prevent the lessening of the quantity of milk to the extent
that usaally happens by keeping our cows as ‘well supplied
with food and drink as they are in summer when they can
feed at will, and can procure water whenever they wish,
Giving cows food and drink only after long intervals of fast-
ing have a most injurious effect on the secretion of milk,

The cause of butter being light colored in winter is, doubt-
less, due to two causes. The olein is of darker color than the
other ingredients of the butter, and the more scanty it is, the
paler will be the color. The chief cause, however, of winter
butter being so light colored is due to the cream becoming
bleached before the butter is churned. Cream has its richest
color when it first rises to the surface, and if it is churned in
that condition the butter will be yellow. If it remains, how-
ever, exposed to the light, particularly if the temperature
changes, the rich yellow color disappears, until it will be
found to be impossible to produce golden butter from white

‘cream. Letany onetry the experiment of taking some yellow

cream with a little milk below, and let this remain for two
days more in a glass vessel, and mark the changes that take
place in the color. At first the line between the cream and
milk is very distinctly marked ; but after a little the cream
has become bleached to such an extent that it cannot be dis-
tinguished from the milk in color. Winter butter is white,
then, because the cream is ordinarily kept too long before it
is churned, It is very hard to obviate this difficulty in gmall
dairies, particularly when the cows are so poorly provided
for that their milk becomes very scanty. It is, doubtless,
better even if the supply of cream be small, to churn as often
as we do in summer, using a churn proportionately smaller.

‘Winter butier has a poorer flavor than grass butter from
& variety of causes. The food the cows eat is devoid of tho
agrecable taste common to the grasses while growing or in
blossomn. Besides this, the milk is too often kept in o room
the atmosphere of which is foul from the odors arising from
cooking. The milk, at such times, acts the parts of a disin-
fectant, and carries the stench of the kitchen into the cream
pot, and from thence to the butter jar,

Good butter can be, and often is, made in winter ; but it is
only done by having all the circumstances surrounding the
cows—tho milk-room and churning—ns nearly ns possible
like those in summer, The cows must be fed on food rich in
sugar, and never be stinted in amount. The milk must bo
set in a room, the air of which is pure, and the temperature
of which does not greatly vary. And lastly, the eream should
be churned when it is not above twenty-foar hours old,

- o

Tue Torrer Grame Ban—A ConnectioN—The grate
bar favorably noticed on page 205, curront volume, was ex-
bibited at the Fair of the American Institute, not by Wim. W.
Tupper, ns therein stated, but by L, B, Tupper, of 120 West
stroot, New York, This bar has beon used at the Cineinnati
Industrial Exposition, which betore its introduction could not
got stoam to properly drive the machinery on exhibition, but
afterwards had more than was required, The exbibitor was,
in virtue of this successful trinl, awardoed o silvor medal,

Crry Bupscnasens, = The Borexrivic

AMBEIIOAN will be

dolivered tn every part of the city st B350 a year, Single coples for sale
SLAl the News Stands fu Whio eity, Lrooklyn, Jervoy Clty, aud Willinms
Durgh, and Ly wost of the News Dealors in the United Htatos,

Cavents are desirnblo It an bnventor W not fully prepared to apply for
patant, A Cavost atfords protection for one yoar agalnet the fusne ot o
PALODL Lo another for the samo fnvention, Patont OMos feo on 0ling o
Cavost, 810, Aganoy charge for proparing and fllog the documents trom
B0 L0 912, Address MUNN & CO,, ¥ I'ark Low New York,

Enventions Examined at the Patent Ofco,s==lnventors can have s
eareful search made st the Patont Omes In1o the novelty of thelr inven-
tions, and receive o report In writing as 1o tha probable success of the
spplication, Band skatch and desoription by mall,inclosing fee ol $5

Addross MUNN & CO, ¥ Park ltow New York

Scientific American,

Rusiness and  Personal,
Thse Charge fiwr Insertion under muouu-;v Dolior o Line. [7 the Notices
oxceet Fowr Linss, One Dolbar and a lialf per Line will bs changed.

The paper that meots th;oya of ;nnnuh_dum' throughout the
United stater~Boston Nallatin, 0400 x year. Advertisements 1%¢.a line,
The Cralg Microscope—A marvel of excellenos and cheapness,
The “ N, V. Tribune “saysr “ A microscope of grest power and simpliel.
LY. The fand of smasement and lastruction afforded by this instrament
W Imitable.” Price §2°0, Address Theo. Tasch, 51 Park Row New York.
A Buperintendent In the Machinists’ Tool & Jobhbing business
will take a position In the U, 8.or Canada,on any work, Understands mak,
Ing and ronning machinery for working iron or steel, hot or cold. Respon.
aible partion sddress, with partioniars, A Mechanie, Doston, Mass,
Lighting Gas in Stroets, Factories, ete., with Bartlett's Patent
Torch saves grost prponse, all riskaote. It s belng adopted everywhere,
Address J, W, Dartiets, M9 Droadway, New York,

The Light in our Stroets ean bo increased twice what it now.
14 by usiog Bartietts New Lamp, the most slaple, durable, and low cost
o use, Address J. W, Dartlets, New York,

Uso the Automatic Gas Machine for lighting, and avoid the
danger of kerosane, Kend for clreunlar to D, W, Holmes & Co,, Boston.
Wanted—The Address of parties manufacturing small articles
1n sheot oy white metal, J. W, Durham, Ripley, Tenn.

For a good Water-power, with Foundery and Machine Shop,
comfortable dwelllng and six scres of 1and, address I°. M., Loodavile, N'Y,
Indinrabber articles of every description for Inventors and
others farnishiad by W, G, Vermilye, 8 Park Place, Now York.

Wanted to purchase—A new or second-hand Steam Calliope.
Address Vand & Tin,C t, O.

For S8ale—Tho Best Bung-cutting Machine in the World. Ad.
dress X, J. Temploton, Cincinnatl, Otflo,

Boring Bit.—For sale, a halfinterest in the Patent.or the right
to manufacture oh Royalty. For description, see Sclentific American for
July 14,159, For particulars address Danicl Kelly, Muskezon, Mich.

To Cure a Cough, Cold, or Sore Throat, use Brown's Bron-
chial Troches.

Crampton’s Imperial Laundry Soap, washes in hard or salt
water, removes palnt, tar, and grease spots, and, contalning a large per-
centage of vegetable ollls as agrecable as Castile soap for washing hands.
* Grocers keep iL.,” Ofce 8l Front st New York.

Dickinson’s Patent Shaped Carbon Points and adjustable
holder for dressing emery wheels, grindstones, ete. See Sclentific Ameri.
can, July 2ith, and Nov. 20,1563, 64 Nassan st., New York.

Peck’s patent drop press.  Milo Peck & Co., New Haven, Ct.
Poteler Portable R. R. Co., contractors, graders. See adv'ment.

Self-testing Steam (Gage. The only reliable Steam Gage. Send
for clrenlar. E. H. Ashoroft, Boston, Muss.

507 Mechanical Movements,”"—This Book embraces all de.
partments of mechanies. Each movement finely {llustrated and faolly de.

soribed. To mechanics and fnyventors it s Invaluable for references and
study. Price 1. By mall 81°12, Addross Thgo.'rmh.n Park Row N.Y¥

Combined Boring and Mortising Machine—Bores and mortises
ot ono operation. In constant use for several yoars, ut our own works,
Satisfuction guaranteed. L'rico §150, The Allen works, cor. Jay and Plym.
ooth sta., Brooklyn, N. Y. Send for clrenlars.

Low Prices—No Risk—Full Guarantee.—For Price List of
Genulne Waltham Watches, which ean be sent by expross to any part ot
the country, write to Howard & Co,, 78 Broadway, New York, stating
you saw this In tho Sclontific Amorican. ’

Japanecse Paper-ware Spittoons, Wash Basins, Bowls Pails,
Pans, 8lop Jars, Chamboer Palls, Trays, Porfoctly water-proof. Will not
break or rust, Send for clrcolars. Jeunings Brothers, 852 Pear] st N.T,

Agonts Wanted to sell the Star Bovel. It is destined to su-
porsede entirely the old style. R, Hallott & Co., West Meriden, Conn,
Belting that is Belting—Always send for the Best Philadel.
phis Oak-Tanned, to C. W, Arny, Manufsctarer, 301 Cherry st., Phil’a.

For Fruit-Can Tools, Presses, Dies for all Metals,apply to Mays
& Diss, 118,120, and 122 Plymouth at,, Brooklyn, N, Y. Send for lar,
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Facts for the Ladios,

After uaing my Wheoler & Wileon Sewing Mackine for ben 01 foet
Ihat I eannot say enongh in 1te pralse. 1 have found it e ng you rep.
rescnted It be. | have never spent one cent for repairs, and sow recom.
l;ol:‘mttyuumuﬂnm S AEMITIL

yn. N Y,

The Volee of Experience.

*In common with other laree sdvertisors, we have had ocossion 1o 4o
business with Advertising Agents (o 8 large extent. We have tried searly
A1l tha varions agencies bint came 1o the concluson long agothat we conld
40 better by giving our bustness to (oo, I'. Rowell & Co., No. 8 Park Row+
New York, than by employing any other persons. They are propared 1o 1n"
FOFL AN Advertisemont 1s one or four thoneand papers, and at the publis.
erstlowest prices. We have tried them—doing business with tham weekly
—and we know (hey can do our sdvertising better and chesper than we
could do Il nurselves. FHaving the most extensive facilitios for dolne bust
nees. they never make mistakes—at least, they never make mistakes on our
work,"—{From Hunter & Co.'s Star Spangled Nanner, Hinsdale, N, 0.

Answers fo  Gorrespondents.
CORRESPON racesee :
AR T T

Y e Jrom may prefer o od-

SPECIAL tumn
"Ml lfog‘l"'t.'—ﬂn o e designed for ruu and tn-
when Y4 ar advertisements ot w. ) %
new ﬁ'ﬁ:" .
Allreference o back numbers should be by volume and page.

J. 8. K, of Ala.—The horse power of bollers, all other things
being properly proportioned, depends Bpon the ares of fire surfucs. The
horwe power of engines Ia determined by multiplying the mean affective
Pressure, per square Ingh, 1a the cylinder (n pounds, by the area of the
piston in square inches, multiplylng the produet by the speed of the
plston per minute In feet, and dividing the last product by S00. You
will ow see that your question in its present form cannot be snywersd.,

W. H. B, of Mass.—Everything olso being equal, the power
of ascrew driver will not be increased by making the bt forked, and
separating the two prongs 1o as wide a dlstance as tho hoada of the sorews
0 be inserted will permit.  No advantage of any kind will be gained by
each & construction, while the poaitive dlssdvantages of lessened
strength of bit, and smallerdearing on the head of the screws, will be sus
tatned.

F. M. W, of Ala.—We have discussed the subjoect of kero-
sene lamp explosions over and over In these columns, and no regular
reader of this journal for the last two years need have any Justification
for ignorance on this subject. We have also given time and time agaln
tests for aduiterated and dangerous oils, and do not think It secossary 10
repoat what we have sald st present.

A. M. T., of Masa.—Your reasoning is correct, the pressure of
the atmosphers upon the surface of the earth is not equal to its entire
welght, but I equal to the welght of & colamn of air, having one square
ioch of base, and ext'ending to the cutside limit of the atmosphere, mul-
tiplied into the entire area of the earth's surface 1o square inches.

B. K., of Pa.—The fly-wheel gives no increase of mechanical
power to any machine, on the contrary it subtracts power by the friction
of 1ta bearings. It s simply & reservolr storing up power where there Is
asurplas over that ded to perfo the ‘work, and imparting
the power agaln when needed, thos Ziving adaptidility dut not mechan-
fcal power to machires.

J. B, Jr.. of Ohio.—Carrier pigeons are not trained to carry
messages. Thelr instinct guides them wunerringly to the place where
they were reared. They are taken from thelr wonted abodes to the
places from which they are desired (o carry messazes, and the message
Delng ted to their bodies In such a way as not to obstruet thelr Right
they arcreleased. Assoon asreleased they rise bigh in the air, fiy around
in a circle, and at last strike off in the direction of thelr former homes
which they generally reach. 3

F. 8. H., of Mass.—You can make cloth waterproof by var-
nishing It with linseed oll, or coating with solution’of rubber in naphtha.
You can koep steel snd fron from rusting on exposure to salt alr, by coat-
ing them with mercurial ointment.

N.P. A, of N. Y.—We do not think your invention would

prove valuable. Sulphnrous acld {8 used for many other bleaching
fons besides blesching woolens, and Is of special value In bleaching

straw goods.

F.T.,ofl.l.—l'ouwlllﬁid the information you seek in re-
gard to screw-cutting lathe gear,‘in “ Campln's Practical Treatise on

Practical Treatise on Soluble or Water Glass, just published.
Price §1 20, malled free, by L. & J. W, Fouchtwanger, Chomists and Drug
Importers, 55 Codar st., New York.

Parties in need of small Grey Iron Castings please address

Eotorprise Manuficturing Co., Philadelphia.

Bxeolgior Stump Puller & Rock Lifter. T, W.Fay,Camden,N.J

For S8ale—Ono half the interest in McGee's Patent Self-boring

Fancet, Address T, Nugent, Morristown, N. J.

Plotures for the Drawing Room,—Prang’s *“ Lake George,”
* Wost PPolnt,” * Joy of Autamn," * Prairie Flowers,” Justissued. Sold
in all Art Stores, “ Three Tom Boys." * Bothoven,” large and small,

Building Felt (no tar) for inside & ont. C.J. Fay,Camden, N. J.

Blind Stile Mortising and Boring Machine, for Car or House
Niinds, Axed or rolling slats, Martin Back, Agent, Lebanon, N, H.

Bost Boilertube cleaner—A, H. & M. Morse, Franklin, Mass,

“ Your 50 Foot Lathes are worth $75.” Good news for all
At your door. Catalogues Froo, N, H.Baldwin, Laconia, N, H.

The Best Hand Shears and Punches for metal work, as well
a8 the Iatest improved lsthes, and other machinists tools, from en.
tirely now patterns, are manufactured by L. W.Pond, Worcester, Masm,
OfMee 98 Liberty ot., Now York,

One 00 Horge Locomotive Boiler, used 5 mos,, £1,200, Ma.

clinery from two B00-tun propellors, and two Martin bollers yery low,
W, D, Androws & Bro., 414 Wator at,, New York,

For solid wrought-iron beams, ete,, pee advertisoment, Address
Unfon Iron Mills, Pittaburgh, Pa,, for lithograph, ete.

Kouffel & Essor, 116 Fulton st, N Y, the best place to get 1st-olass
Drawing Matorials, Bwiss lostruments, and Robber Trianglos nnd Curvos,

Glynn's Anti-Incrustator for Bteam Boiler—The only relinble
proventive, No fosming,snd doos not attack motala of bollor, Liberal
torms to Agente, O, D, Fredricks, 587 Broadway, New York,

Cold Rolled—Shafting,piston rods, pump rods,Collins pat.double

compression conplings,manafactured by Jones & Laughlios Pittaburgh s,
For mining, wrecking, pumping, drainago, and irrigating
machinery, K00 adyartissment of Andrewa' Patents in anothor column,

Incrustations provented by Winung' Boiler Powder (11 Wall
ot. New York,) 1 years 1n uso. Boware of frauds,
To nscertain where there will be a demand for new machinery

Mech | Engloeering,” published by Henry Carey Balrd, 406 Waln
Streot, Philndelphia, Pa., 1870.° ’

J. G. T., of Texas, has a shot gun which scatters too much,
for which he secks a remedy. He slso wanta to know whether large shot
scatter more thag fine, and what Is the most approved length for ashot

gun.

J. E. D, of N. Y.—Wo think the improvement in stove-pipes,

suggested by you, would be usoful and patontable, It would be well,

however, to test it by practioal experimont betore expending much

money upon it,

F. 8. P, of Ga.—* Bourne's Catechism of the Steam Engine,”
bltshed by D. Appleton & Co., of New York, I8 & good work for a

beglnner,

J.H. M,, of N, Y., wishes counsol from practical forgers,

which will erable him to temper articles of thin sheet steel without thelr

warping.

W. A. M, of Pa., wishes to know how eyolets, eto,, for shoes,

are colored black, in large quantity, and cheaply.

S——

APPLICATIONS FOR THE EXTENSION OF PATENTS,

SEwixa Maomye~Willlam R, Landfear, Hartford, Conn,, has petitioned
for tho extension of the above patent, Day of hearing Dee. 7, 1870,

ARRAXORMENT OF BATLROAD PLatrons Scanxs.~Samuel G, Lowls, Phil.
adelphin, Pa., oxcontor of Loa Pasey, doooased, hus petitionsd for an oxten.
«lon of tho wbove patent. Day of hearing Deo. 7, 1810,

CuLTivaTon Trxri.~James I', Cramer, Sohuylorvillo, bas applied for an
extension of the above patent. Day of hoarlng Dee, 21, 1870,

Muukixno Suixnos.—~Orwell I Noodham, Now York clty, has potitioned
for an oxtonslon of tho above patent, Day of hearing Dee. 21, 1570,

OrunaATING BLDE VALVEA OF STEAM EXOINks—~Rohort I, Flotoher,
Brooklyn, N. Y., his potitioned for the extenslon of the abbve patent. Day
of hoaring Doo, 21, 1870,

Crrns yon Honaxs —Heory Bddy, North Bridgewater, Mass., has petition-
ed for an extension of the above patent. Day of hearing Dee. 21, 190,

Mop¥ 0¥ LATHING AND PLANTERING ~Johw G. Vaughan, Middieboroagh,
Maan,, han applied for an extonslon of the above patent. Day of hearng
Dec, 84, 1870,

MACHINE POR PANING AND SLIOING Arrixs.—D, S, Whittemore, Worces-
ter,Mass., ins potitioned for an extension of the above patent. Day of heas-
fug Dec. 38, 159,

or manufsacturors' supplies read Boston Commuarelal Hullotin's manufse-
wuring news of the United States  Torms $4°00 o yoar,

SEWING MaCHINES.—~Albert ¥, Johoson, Parkville, N. Y., has applied for
an extension of the above patent, Day of hearing Dog. 3, 159,




Novemser 12, 1870.]

e ————
HRecent Dmerican and Soreign Eatents,

Under s heading we shall pudlsh weekly notes of somé af the more prom
(nent home and foreign patents.

Conx Prow,~John A, Walter and EIl Dushman, White Houwe, Pa,~The
ahjeoct onhlu inyention s to Improve the construotion of corn plows wo
thint thay can tho more convenlently bo adjusted for the different opora-
tlons roquirod of them, To this ond tho shovel standards aro proyided
withaJolnt whioh makes the fower end of tho snmo o bo tarned baock out
of the way whon 1t 1s desirablo Lo use only ono or two shovols,

FAvokr.~Abel Patnam, Jr,, Saratoga Springs, N, ¥.—This {nvontion
rolatos Lo that class of fancots wsod In ton with vessols contalning
beor, kodn water, and othor Hgulds, and compressod alr, carbonle scld gas,
or othor expansive gas, and 1t particularly rolates to tho olass of such
fanoots in which a plug contalning a passage for the fiuld, a valve to close
1t, and an alr yont, fs insorted into tho barrel or vessol, and is operated In
conneotion with a dotachablesplgot, The Inyentlon consistsin the means
for readily efecting a communloation between the alr vent of the plug and
thut of the splgat when the lattor 18 In use, and the combination thorewith
of the spring valvo and otlhor parts of the plug.

SMOKR STACK . ~Kugoene Fontaine, Fort Wayne, Ind.—~Thiglinvention con=
slsta fn securing a eyllnder with or without an ontslde fango to tho plpe
within the hoad of the stack, and arranging 1t in combination with an In
verted flangod cone, in such a manner that the sparks from the Arebox
are oarrlod ap through the sald eylinder by the stoam from tho oxhaust
pipes off tho engine and striking the conoe are thrown down the outslde of
tho oylinder upon the converging bottom of the hond of the smoko stiok
#0 a8 Lo come beneath an opening between the oyliuder and the inside plpe,
whore 1t1s agaln carried up through the oylindor until 1t strikes the cone,
fiyt 18 thrown down in the #amo manner, this operation belng repeated un-
til the sparks are extinguished by tho steam, and beaten to dust, after
whieh the portion not consumed s fnally e)ected through the bonuet,

SHELVING; FOR STORKS, ~Rlohard Murdooh, Baltim ore, Md,—This Inven-
tion has for itd object to enablo salesmen to lay hold of the goods placed
in tho higher sholves of stores out of easy reach, without elimbing to the
same, {n order that the surfaces of the walls may be utilized for shelving
clear to the collings,

Cazntaox-Tor Fixrumnes—Nathan' B. Richardson, Somerville, N, J—
This luvention has for its object to improve the construction of carrisge
TOPs 80 A% 1o make them wmore convenlent in use and manufactare, and
At tho same tme, more durable and less lable to Injure the cover at the
top.

Wagox Braxes.—Danlel J. Rundell, South Westerlo, N, Yo~This inven-
tlon has for Its object to furnish an Improved brake, which shall bo simple
in construction and effective In operation, being so conatructed as to apply
the brake shoes to both the front and roar sldes of the wheels at the same
thne and by the same operation,

Laxp Manxgr.—Arthur C, S8mith, Joynor's Depot, N. C.~This invention
hias for 1ts object to furnlsh an Improved marker for attachmont to plows
to mark the land for the next row 5o that the rowajmay be at an equal dis-
tance apart throughout thelr whole length,

SELF-ACTING SIONALING ArrArATUs,—John Garner Johnson, Coombe
Fields, England.—This invention relates to improvements in slgoaling
apparatus for rallways, tramways, etc., and conslists {n improved self-act-
ing apparatus, wherein the signal {s thrown up to indiceato the passage of
o tralo by o welght let fall by the action of the wheels of the trainon a
laver nnd tripping catch when passing tho n\gpnl and the sald signal 1 ro
uot by a clock mechanism.

Bripre Biv.—F. B. Kalkbrenner, Clinton, Mo.—This Invention relates
1o lmprovements in bridle bits, and consists in making the part which goes
through the mouth in two pagds, and joining each part with a palr of
lines or chook pleces, to ono of which it 13 connected at each end, the sald
pleces of Unes being Jointed together, and one palr for the check reéln belng
10 arranged that when the said check reins are pulled the devided bit will
be soparated In snch & way as to force the animal's mouth open and pre-
veut him from selzing the bit between the teeth,

GaTes.—Willam C. Hooker, Abington, 11L.—This invention relates to
mprovements ia gate-op=rating devices such as are Intended for opening
and closing the gates without dismounting from the horse or carriage, and
1+ simflar in some respects to the gate operating spparetus patented, June
2,138, No BAR.

Wares Mreres.—G. B. Masmey, New York city.—~The objec: of this in-
yention is to provide efilclent means for measuring water 80 that the quan-
Uty discharged from s service or other pipe may be accurately ascertalned
and registered, and It consists 1n operating in a cylindrical chawmber, by
the pressure of the water, s radial arm or wing, and 1o opening and closog
Induction and dischiarge valve ports, by mesns of & falling wolght, which
is ralsed by the arm or wing, and aleo In she mode of sctuating the reg-
Inter.

Groves~Wm. 5. Tooker, Kingsboro’, N. Y.—Thls invention !relates to
mprovements In gloves, and It conalsts In making the back part forthe
band, and wrist and srm of & gasuntiet, In one plece of pecullar form, the
front of the arm plece, part of the wrist, and the back of the thumb in
another plece, and In the manner of combining them with the palm plece
for the band, and the plece for the lnner side of the thumb.

Groves.—Wm. 8. Tooker, Kingsboro®' ¥, Y.—Thls invention relstes to im-
provoments in the wanufscture of gloves, sach asare made ot buckskins,
or simliar skins, or partly of the same aad cloth, and it consista In the form
and manner of combining the several parts for ecopomizing jthe material
and labor, and producing nestly fAttiog gloves,

CoxmiXen CoLLan Axp Curr Box.~Jacob O, Bauer, New York clity.—
Tuls Invention has for ls objectto turnish an lmproved paper box, designed
more esapecially for conlaining paper collars snd cuffs, but equally applics.
ble for contalning collars and cuffs made of other mstorials, and which
thall be so constructed as to contaln the collars and cuffs in such & way
that they way be convenlently removed whaen required for use.

Hor-Ag Fuonxaoe ~Willlam James and Willlam James, Jr,, Montreal,
Canada.—~This Invention has for its object o lmprove the construeticn of
hot-alr furnsces, o 8% 10 oblaln & grester amount of hest fromw the same
umount of fuel than is possible with furnaces constructed in the ordinary
manner,

Praxrees' Cuase~Thomss A. Clemonts, Litile Rock, Ark.~This Inven.
tUon has for its object to 80 Improve printers’ chases that the same can be
fally adjusted to the types, with the use of the regular square metal furnl-
tare, without the use of beveled furnitare, quolng, shooting-aticks, or mal-
lete, thereby saving time and labor.

Visn~i. 8, Hidreth, South Adsms, Mass.—The object of this lavention
I o produce s powoerful vise of stmple construction, which can be used
for securaly holdiog artioles of suitable shape (o say destred position.

LooM . ~Joseph F. Raodall, Warren, Ohlo,~Thls invention relates to anew
and useful lmprovement In Jooms for weaving textile fabirics, but more
espocially designod for looms used 1o weaving bagging 10r baling cotton,
and for slollar purposes, and 1t conslsts 1o a oylinder for Increasing the
tenalon of the thread, as 8o 1atter s drawn (oto the 100w, and for afford.
Lug » contingous motion o the oo, In the process of weaving,

Canniane Wuski~Thomas M. Jones aud Charles W, Fillmore, Chlcago,
111.~This laveation relates 1o 8 new and useful fmprovement in wheals for
aarriages and wagons, snd all wheeled vebioles, whereby the wheels are
made stronger and wore durabile than Whools of ordluary construotion,

Drxacurne TomAcco.~Hogh Mearns, Bouth ¥ork, Ky ~This Inveution
1olntes 1o o pew and lnproved process for the troatmant of tobaooo, for

Dlenching It, aud consists fo, frst, sprinkling tho tobaceo antl] melst | soos
Ond, hunging 18 up In o Mght room, and, thied, subjecting 14 mmodiatoly
Whille damp to the setion of sulphiurous acld gas gonorated in any approved

Way snd admitted to the sald room,

Srientitic  American,

315

01 Caxe annu.ol-n on lluna.—(,yrun lanﬂ'lt aud Honry Bearlo,
Kingstonupon: Hull, Bugland,~1Tho invontors construct the anyelopes or
halrs by Oting togothor stelpy or plecds of wood 8o a ko form o corragated
plato or hoard of n form similar to the face of the haly now In goneral use
for seed eroshing and ofleako making purposes. Each corrigation phould
ho made out of o separats ploge of wood placed transyeraely, and as many
soeh ploces shoald be put together as may be required to mako up the
proper length for the sixe of oake required to be produced by the use of
the halrs,

PRrINTaR's Cuane~T. A, Clements, Little Rock, Ark,~This Invention
conalsts In constructing the chases in sections, which aro connected to
onoh ofhior by means of right and lofé scrows, xo that by turning smd
serows tho ulze of the ahases can bo adjusted at will,

LEATIRR BoouRiNG MAaouie.~H, C, Havemeyer and D, I, Burdon, Now
York olty,~This invention relstes to a new manner of arranging o self-
adjasting bed or table under the ratary scouring eylinder of a leather-
dressing apparatus, and to a noyel method of securing tho scouring stones
and brashes n alternate rows to the sald eylinder,

Daux Mrur—~Charlgs Korn, Wartaboro, N, Y.~Thls lnvontion relates
10 cortaln ndditions to the ordinary bark mills now fn nse, whereby the
grinding of the bark to the requisite dogreo of inenoss s fmetlitated.

Warer Wieen, ~W. V. Martin, Waverly, Ohlo.~Thia invantion relates
to Improvements in water whoels, and conplsts in an lmproved arrange-
ment, with the buckets, of the wheel and the bottom of the soroll case, of a
vortieal ringer band aud a horizontal fange for malntaloing a tight joint
und the case, and confinlng the water upon the buckets,

APPARATUS YOR DRYING AND Purssine Lanp Sonarvs.~A, K. Howe,
Now York elty.~This lnyention relates to anew mnohing for treatlng the
scraps of Iard, with a view of extracting from the samo all the olly or fatty
substances which they may yot contaln,

Hox Sonaren.~It, R. Spedden and . T. Spedden, Astoris, Oregon.—This
invention relates to o new and useful Improyement in a poraper for hoes
nnd other such implements or tools, whereby the blades of such fmple-
ments (more eapecially the hoo) may beXept clean and ln proper condition
for uso,

SEWINO MAOmINE TABLX.~E, L. Morgan, Riversvillo, West Va,~This in-
yontion has for its object to proyide an sttachment 10 sewing machine
tables whoreby the same may be properly -uudlou on uneyoen floors to
provent the rattle of Y, the of operas
tlon, and woearing loose of parts.

Learies SCOURING MAOIINE ~H. C. Havemeyor and D, C, Burdon, New
York olty,—This Invention relates to o new maching for dressing and scour-
ing loather, and consists (n the employment of a hinged scouring bed held
by means of uprights against the rotating scourlng tool, which {s hung in
o Nxed (rame.

Fine-Anys.—Peter Bchuler, Morrls, Ind.—~This Invention relates to cer-
taln new fmprovements In brooch-loading fire-arms and eartridgoe shells,
and has for its object to almplify the construction of the breech-onds of
barrels, and economize cartridge shells.

UsnreLLA—~Huogh Keonan, Worcester, Mass.~This invention has tor its
object to provide a drop«ontch on umbrellas, ¥o that the same, when wet,
may be taken Into ohurch, theater, hall, or parlor, without darger of wet-
ting the foors or ohrpoeta,

Macmixx ¥or GRINDING 8AW Brapes.—~Charles J. Gardner, Philadelphia,
Pa.—~This Inventlon relates to a new machine for grinding the blades of
hand or circular snws, of all kinds and sizes, and for grinding the handsaws
thin on the back to glve them the req degree of olasticity,

TYI% SETTING AXD DISTEIDUTING MACIINE,~Wm, T, Morgans, Youngs-
ville, N.Y.~Tho ohject of this {nyention 1s to construot a machine by means
ofwhich types or dies for printing ¢an be ret up o rows In the requisite
succession, by means of pivoted koys, and on which provision Is made for
Instantly and simuitaneously redistributing all the characters to thelr
proper_places,

New Mooz oF SH¥eixeo AXp UNSSHIPPING SOREW PPOPELLERS.—GeO.
Lonch, Leeds, England.~The object of this invention is to facilitate the
shipping and unshipping of the auxiliary screw propellers used with salling
ships for the purpose of assisting them in calms.and on other accasions when
thelr salling gear Is clther uscless or insufficiens.

GaTe.~John 8.Covell, Salt River, Mich.—This Invention has for its ohject
to furnish an Improved gate, which shall be so constructed that it may de
convenlently ralsed without unlatehing it, to allow It 10 swing over snow
or other obwtructions, or to allow small stock to pass beneath it, while pre-
venting the passagoe of larger animals.

SEWINO-MAOHINE ATTACHNENT.~W. A. Rayer and W. S. Lincoln, Boston
Mase~This Invention has for its object to provide a machine on which
goods can be sewed together In a continuous operation, as required in cot-
ton mills, hoslery, and bag manufsotories, printing mills, ete. The loven-
tion consisty ehilefly in providing a circular or annular, and, therefore ead-
less rotating gulde for and support of the fabric to be sewed. The pleces
can be placed against each other on the sald endless gulde, without inter-
rupting the sewing.

CoMPOUSD FOR TREATING WooL.—H. H, Capamagias, Pittsburgh, Pa.—
The object of this Invention is to provide & simple, cheap, and eficlent sub-
stitute for the oll now used for preparing wool for pleking, carding, spin-
ulng, and the osther operations to which it Is subjected in working into
cloth, the ofl belng objectionable, on sccount of the difonlty of expelliog
it from the yarn previous to coloring, or, 1o case the color Is applied to the
wool previous to carding and spinning, the Uabllity of removing or damag-
ing the color in expelling the oll.

ReouiNixo Cuarz.—Emil Bartels, Now York ity ~This luvention relates
to improvements in rechiniog ehalrs, and Ints in bl with the
back, which is hinged to the back part of the seat, and strong posts rising
from the front of the seat, of oxtension army, pivoted to the posts and the
baok, and made Lo two parts, one of which 1s a notehed bar, sliding 1o and
out of the other part, which Is provided with a spring catoh to ensage the
notehed bar and hold 1t In the required postiion, and, in combination with
the above, springs are employed 10 ralss the back or throw it forward.

Srons SuRLvive.~Robert Pool, New Frovidence, Tenn~This Invention
rolates Lo lmprovements in shelving for stores, and the ke, and consists In
an arrangement of the same sbove tho drawers and couuters commonly
omployed at the lower part, 50 that the upper part of the shelves, above
the counter may fold down agalnst the lower part thereof, and be locked
or otherwise fastened, to Inclose the goods complotely, those in the apper
part belng provented from falling out by wire oloth, battonsd or otherwise
fastoned 1u front, or straps of any Kind may be used, and the back part of
the shelves belng cased up.
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08754.—1101 A FunNace—~Royal F. Brown, Chicago,

108 755 —Murr, CoLuaRr, AND CurFF Box.—John C. Budd,
New York city.

108,756, —Coxrousp ¥or TREATING WooL. — Hagop H.
Capamagisn, Plttsbargh, Pa.

108 m7 —WaAren WHeEL—Joel T. Case, New Hartford,
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108,766.—LISE AND WIRE TIGHTENER.—Theophilus Crosby,
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108,787 —LOCK FOR SLIDING DOOR.—John Davidson,Albany,

108 768 —Bro1LER.—Alexander Dick, Buffelo, N. Y.
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Jonhn Ellngwood, Owcenshorough, Ky.
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Searle, Hall, England.

108,775, —MACHINE POR GRINDING SAW BLADES —Charles J.
Gudnet. Phlladelphia, Pa.

108,776.—Croraes-Lise Hoox.—James Gtrrev and Matthew
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108784 —VishR. 8. Hildreth, South Adams, Mass.

108,785. —PRINTING PRrEss.—R. M. Hoe and S. D. Tucker,
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108,786.—G are~W, C. Hooker, Abington, I
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0, X,
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108,791, —STREET AND STATION INDICATOR.—(e0. A. Jénks
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NG Ak Extaacrs, svo.~T. W, Johnson, Jr., and A, W. Goodell
Now York city.

108,704, —CARRIAGE WaerL—T. M. Jones and C. W. Fil
more, Chleago, 1.

Oem—lllllnu Bre.~Frederick |B. Kalkbrenner, Clinton,

w—mluu Bar AXD BeireEr—William Kearnoy,
Neville, 10 hmself 04 A, D. Qrabam, Newark, ¥. Y.

108 m  BAwing MATRIR s Ghae T R Lilleyville,
losym.-buu- Caren vor  Usmrerra.—Hugh Keenan,

luventions Fatented In Eugland by Amoricans,
{Cowplied from the * Jouraal of the ! of Ps 1

FROVISIONAL PFROTECTION ¥OR SIX MONTHS,
2 ~ELROTRO-PLATING THE INTEXION O LMAD AND OTHER Muran
Pires~I K. Towle, New York city. Septembar 18, 169,
“’f,y!b—v""' on Gas Busxzns.—J. O, Love, Milladaiphis, Pa.

25 ~MACHINEAY FOR SKIVING AxD Currixg LEatuan~0; Brown sud
W.Onilds, Montrea), Canada.  Septombor 31, 300,

A0 ~Macuixe you Heering Boores £ a0 1L Digelow, W
our, !ln- Beptember 2, 159, ARD S el

1,&1‘ ~HorLixo Miuws.~D. 1. Jones, Nowhurg, Ollo,

Sept,

Soptomber 2,
'.1 =HTEAM DOILER AND OTHRR ¥ D) ovaneal, T,
I'llhlll(llpllllb. Pa, Boptomber 5, 147 DW"“‘ . o ML i)

SATLWATHR GAGES VOB STEAM ’ - 3
m-;ﬁumlmr A A AM Borpwns.~L, L, Loe, Milwaukeo, Wi,

L0, ~Lurinixo Crupe Oast [no
sl minies 1 uururum Naw York l.llllyu gl.:vl;‘u':"l,l:,l;‘l’:.a.' "‘.'m'. FUBPORKS;

D00 ~HIONALS AND SIGNALING, .
Boptambar 80, 1870 Juwmes Gordon, San Franolseo, Cal,

108300

Mass
108,70, —DIvIDER AND CALIPERS.—G. W. Lane (assignor to
li 1. Nowell), Plantsville, Conn,

108,800,811 N0 AND UNsieriNG SCREW PROPELLER.—

Goorge Loach, Leeds,
10850 3 .l..\num iALlllJll.—Thmll Llowellyn, London,

089& -l-lx YoRr Punpring Foryace—Charles 8. Lynch,

owton,
108,503, -Mauun ror Jorsting Svam Rans—John B,

u, Lynn, M
108 s'«'»l—-l.m';'?u ‘:u""—'&a“:& g.’l‘u-y New York

108, H& ~AVPPARATUR POR mma Form 1o Woop,—(1, R,
xm ory Wolllugborongh, Kugl

108" ... h}{ ﬁ.f‘é".‘}f"m" 3"?;’““ Foru vox Duxran Pur.
u " O, ",

s RIGING BOAK—Win, IL MoCormick (assignor

h Il olt Bl Jobn 1, W Ilw).luuﬁ nh.

~Brraciing Towacco.~Hugh Moarns, North Fork

= MEAT Crorrgn—(i. ﬂ Mol}un an Yar
lrlmmn MeKpnsport, MR%’»

2,000, ~ (nlmhllb LIFTING A 3 =1 I,
town, Ind, Octolier 4, 1570, 0 Fonan RUNIE S et Miadle

108 10 ~~Dosiixa Om.-w
. Jn mn. Qld‘

1 Muntoiss on PA lhm "
\glll I Nerry, Froderiok's Mall, ll ¥
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Srientific Jmerican,

M —
1&8[’ -llnmlo Maomsg Tanie—E, L. Morgan, Rivers

‘:l—)ncm’m yoi PREPARING STERBOTYPE MATRIONS.
m o.u\nll- sslgnor o kimsell and Tsane Anderson,

vitle, . X

msnu""l’un mn Exomxerrise Punrosps—T. W, H,
Meseley, Noston, M

108 K15, —Bonew-Corring Dix.—Nels Nolson, Galesburg, 111,

loum—\l“vnm ne or log—8, Nowsham, Mont
Cialr. and W, H. Halnes, and W, 8. Reoson, Newnark, N, J,

108817, = Croren uuuuxu — Exra Nicholson, Cleveland,
OO0, Antedated October W, I8

108 818 —~Croraes Dnysn, —Abicl O'Dell, Napance, Canada.

ma,m —Forpixa Wixpow Brixp—F. R, Osgood, Gmnd

s, Mich.
ﬁ‘tﬂ —Macmixe ror Duessixe Hoors.—Joseph  Pennoy,

!lnnhnlor.s b o8

108)&‘31 —Preranixag Corrox Waste ror CLuaxiNg Ma.
oni xery.—Anthony Peple, NMileriea, Mam

108,822 —MACHINE POR GRIXDING AND Portsinisae METAL,
wd. L TItKin and J, §. Lane, Akron, Oklo, "

u\u )B.'L—hmu SIELYING.—Robert Poalo, New Providence,

108 8'.'4.—!-‘.\n~rr.—.‘\|»l Putoam, Jr., Samtoga Springs,

N. Y.

108,825 —CAar WnunL—~John Raddin, Lynn, Mass, Ante
dsted October 19, VAN,

108,826 — WA TrENsiox Mecmaxiex ror  Loows—J, F,
Randall, Warren, Ohlo,

108,827, — SEwing Maomxe—W. Rayer and W, 8. Lin.

coln (amignors to Memectvesand A.B. Lllcolni Muon Mam.

108 838 —Low-Warenr IxprcaTor—F Iuvnn{onl
(asslznor to Mmaelf and C. L, Bouchard), Grand Iln dn. Mich,

108 -rm —TRANSPARENT Vansiss—John Restle, Boston,

108.8&).—Rut.wu' Car Braxe—L L. G. Rice, Cambridge,
N
088‘57 —CarriAGe-Tor Fixrvre—N. B, Richardson, Som.

erville, N, J,
108 892 —TexT AXD UsmnreErLtA.—John Ritchic and Georgoe

Ritehie, London, England.

108 833 —COMBINED CULTIVATOR AND SgrpEnr.—R. L. Robe-
son and Wiliam Xash, Oskaloosa, lowa.

108 834 —Snover PLow AxD (‘ULT!\'A'mn.—-—E G. Rowell,

A D, Rowell, J, R. Rice, and 8. M. Saele'l Nartford, W
1(\8 &L’S —WaGoN BRAKE—D. J. Rundell, Bomh Westerlo,

\08 "fm ~Brescr-LoAnixe FRe-ArM.—Peter Schulor, Mor-

108 887 —CoUNTERSINE.—W. B. Shedd, East Boston, Mass.

108838 —~TanLe Casrenr—Daniel Sherwood (assignor to
Mmeelf, E. P. Woods, and C. H. Latham), Lowoll, Mas.

108830 —HaRvesTER RAkE—D, B. Shirk, Brannerville, Pa.

108 840.—Vise.—J. E. Sinclair, Worcester, Mass,

108 841 —SvsPEXDER.—J. W, Smith, Boston, Mass.

108 842 —Liquip MeTER.—W. E. Snediker, Now York city, 1

Autoedated October 29, 1570,

108 843, —CrEANsING ATracuyesT FOr Hoes.—R. R. Sped-
den and H, T. Spedden, Astoria, Oregon.

108 844 —CARBURETING ATTACHMENT ¥OR GASBURNERS.—

J. H. Stelner, Reading, assignor to himself and Ctristian Sharps, Fuils.
driphila, Pa.
08,845.

—CoMPOUND FOR CLEANSING AXD PRESERVING THE

Teeri AxD Goxs.—W, M, Tandy, Carrollton, K
108,846 —FINISHING AND BrEAciING HANDLES, ETC.—~D, H,
Boston, Mass,

Ttylor.Wumcld.. + X,
108,847.—Warcn Casp.—C. L, Thiery,
108,848 —GovERNOR,—/J, L, Todd, Newburg, N. Y.
108840 —GLOVE~W, 8. Tooker (nssignor to himself and
Elliot Thomas). Kin, bomnh MY,
Iﬁol.}_hew) Elngnbomgh e
0 OTIA
108‘.!::: ;;Mn:mcrm OF ICE—P. H. Vander Weyde, New
108 852 —C00E1NG STovE—G. W. Walker, Malden, Mass.
108,858, —~EXPELLING VOLATILE MATTERS FROM PpaT,—'T.
G. Walker, New York elty,
08._854 —~Pramrng DEvice.—William Walker, Brooklyn,

nnxnor to G. H. Wooster, New York t&l’
108.&'65 —PraTixé Device—William Walker, Brooklyn, N,
. Assignor to G. H. Wooster, New York city.

10‘.856.—“2\3":0 MAcnnm.—Jnnm Walmsley and
Thomas Walmsley, Blasckburn, Great Bri

108,857 —Conx i’xpw—.l A "Walter and Eli Bushman,
White House, Pa.

108,858.—1'o1LET Box.—8. W. H. Ward, New York ci
108.850.—Maomxe ¥or MARING WOODEN PINs.— ?;

‘Watson, Lapeer, Mich.
108,860.—Prow.—J. W. Webb, Cotton Valley, Ala.
108,861 —MANUFACTURE OF SUGAR.~—Arnol Wcichcn New

York elr

oew Sﬁmmuncxc AXD Orner Funxaces.—Theodor

08868, HEATING AFPARA L W. N. Whi
T TUS FOR LAMPS,— te,

msw«i—umca Macmixg,—M. D, Williams, Dakota, Town,

108 Bﬁo —COonN Px.u'rmt.-—chulm Wisdom, Flat Rock,

IOBM—ArPAxA'ms yoR Mumm Cuxese.—E, L. Yanc é
Batavia, and C. E. Dorman, Pembroke, N, Y. Antedated October

108807 —PRINTING TRLEGRAPIL—G, L. Anders, Boston, as.
BOr 1o himeelf and K, B, Welch, Cambridge, Mas,
108568, —ArranaTus ron Tog Maxvracrune ov Iog.—Sil.

g”:’lcr Bennett, Jefferson Parlsh, La,, assignor to M. J. Bujsc, Now

08,869, —ﬁmmcu LOoADING Frre-Ansms—~Hiram Berdan (ns
llfnorlo the Berdan Fire-Arms Manufacturing Company), New York

108340 —Hzm. ¥Oou Boors Axp Snogs.—I1. H. Bigelow, Wor.

108 Qul —\I EASURING APPARATUS YOR Looms, gro—John A,

Ueadshaw and §. L. ©
e b:”‘n'nchn Lowell, Mass., amignor to 8, L, Crockett,

108 872, —BusTLE—John Broughton, Brooklyn, N. Y.

108 878 —BustLE—~John Broughton, Brooklyn, N. Y.

108 874 —Avtomaric Funsrrure Look.—J, T. Brown and
ARRO llnrd Clnolnnatd, Oblo,

108 876 —~"T'ny-Souane Axp Luver—He D
Vimeriok sowaddy e XD Level—~Heory L. Buckwalter

108,8760.—Movse Tiar.—~John N. Bunnell, Unionville, ¢ onn.
108)1"7 —Waronmakens' Vise.—Arthur W. Bush, 8t. Cloud,

I(X!.U’I‘G —DIxIxG TABLE~Russel C. Case, Guilderland, N. Y.

108,870, —BTEREOTYPING ~Alon '
Nadf ts right u.rmu..n..u,,,..,""'."h‘\hﬂ“‘ (nssigmor of on

108"2?:):&(1(,!( MACHNE ~Cyrus Chambers, Jr, Philadol-

B8] —Cow-MiLken.—Leighton 0. Colvin, Humphreyville,
108.&5" ~Breast Pome, — Leighton O, Nownrk,

108)1&4 WoopSrLrrring  Macmixg, — Edward  Coogan,

“'“Mnlum,ud,.h"r 10 Mmself wnd Sosoph L. $lmons, George lown,

105 %5 —DBrry oy Borr HAT—~Jumen W,

Colvyin,

o Corey, Newark,
105 545, —EanTi CLoswr.—Ronssclaor A. Cowall, Cleveland,

105,055, —SEwinG Macimisg.~J. H. Carell (nssignor to himself
108.;2’ ¥ E. Morrisey), Ht. Louls, Mo.
1 97, —Carp RaCk.—John F. Curtis, Chicago, 111,

I8 885" —~(ias HeaTEnr~—8. G, Dare, Now \urk city,

“m: Y ~HAy PrEss—J. Ham. Du\im-n and T, 7, Sasher,
Yand Siation, 111,

“’”_’*’m—-lk)mm. Macnme.—W. H. Doatrick, Heidlershurg,
"

106,081 —PArECorring Macuing—8t. Clair Denny, Pitts
burgh, Pa., aud Tsrael L, G, e, Cambridge, Mass,

108 592 —PLOW. —Fdward Dietsch (assignor to himself and J.

0, Powell), Findlay, Ohlo,
108 808 —Bre Hive —£, J. Donavan (assignor to herself and
W. T, Gibson), Indianspolis, Ind

—————

'l'ooker (assignor to himself and | 108.932.

I(HM—llulwu SmVr Bnmn.-—.l W Elliot, Toronto,

meum.s —uu wne ron Corrixa Namns—David J. Farmer,
“hf'lll\lx Weal Va
108 806 —Lorron-Seed Hunren—Wm. R. Fee, Cincinoatl,
i
108,897 ~BuNe LooK.~Hermann Fischer, Laneavillo, Ind.
l(N mm —BorTie FAvoer, — Hermann Fischer, Lanesvillo,

mu suo —LocomoTIve Byoxe StAcKk.~Eugene Fontaine (as-
wlgnor 1o Maiself and W, A, Roterta), Fort Wayne, Ind.

108 000.—PLATE yYon lhnxu-sn-m.x.—.lmu H. Garrett,
Mount Pleasant, [owa.  Antedated Ostober 5, 10,

tm um —~SruMr Exracron—L. B, Gibson, Bouth Addison,

manm' APPARATUS yor OrERATING SEwixa MAOHINE,
~Victor (irond (assignor to Jnhn M Dow), New York eity,
l(llllm-\\ AGON AXLE~—U. Glad and John €, Boecker,

wv D(N-—l‘umnmwllmnm\mn von WATER AND SrEam
Arrasarvs ~John O, Hagan, Nsshville, Toan,
108,005, —STRAM AND WATER SUFIFLY AND Prssune-Reo.
rraron~. C. 1agan, Xashville, Tenn,
mwm —EAVERTROVGH FASTENER—Michael Henne "Lud
W. 11, Rager, North Manchester, Ind,  Antedated Oatober 'bn
l(ll 90. —ltuvensinue Prow.—Ephmim C. Hodge, Oneonta,

losoos-nnxn SmreLn.—B, M. Homnkl- (aseignor to tho
i\hmdynr 1ndisrubber Ulove M P

!mow-uuun"runz oF Fnﬂuzm—(’ P. Houghton,

108 910 —~H A noW.—John Jacobson, Austin, Minn,

108,91 1.—8ULKY.—J esse Jenkins, Sligo, Md.

108,012 —Hanvester Reen.— J H. Keller, Boalsbarg, Pa.

108, ‘Em —MAnm;r:cr'U"uzNor Paren—John 8. Kenyon and
¥ Idwinaville, ¥, Y.

108,014, -oh‘('lxlu;‘u#r PArxT.—John 8. Kenyon and Lewis Fox,
dwinaville,

108915, — thml’om ArranaTus. — L. 'W. Lathrop,

Poughk je, N

msm EX Howsx.-R. B. Lawrence, Wheeling, West
108} 917 —Sumien Ruxxer.—John ‘Waterloo, Iowa.
lwm&dCo'rmw Crnorrer.—J. A, ‘Waynesborough,

lm 919 —SWIVEL wa.—E. (G, Matthews (assignor to F. F.
108,920. —O?o%n B:ur.—cl)unm McArthur (assignor to Sar-
& o £ onn.
6!0 ). Now yen, u &h
Con..udzm 10 hamself, T. L.cotnn.-umnr
08,922 —Haw MeCormick and
108,9"3— AINT Brusu.—Alvin Hcﬁould (snignor of one
half his right to J. H. White), Washington, 11l
Bra
Mass.
108,025 —FeExcE.—Wm. A. Middleton, . Pa.
108926, —MACHINE FOR SEPARATING MippLINGS—Wm. R.
108927 —Lock Nur.—John Miller, Jr., Marshalltown, I
108,928 —SuAPT IRON FOR CARRIAGES —F. B, Xone(-ignor
108.929.—CARRIAGE , SPRING.—F. B. Morse (assignor to H. D.
Smith & Co,), Plnnunlle. Conn.
108931 —~CoxPosITION FOR BEARINGS—Eliza D. Murfey,
—PxEUMATIC CAR BRARE.—David Myers and A. B.
Pullman, Chieago, 11,
den, Glen's Falls, N. Y.
&iWAm'mo MacHINE~Arthur M. Paullin, Atlanta,
Pa.
108, 036.—STEAM GENERATOR~John T. Rich, Philadelphia,
108,93..—Gu ArraraTus.—J. E. Richard (assignor to himself
108,938 —CARPET STRETCHER.—A. 8. Richards, Montgomery
county, Md.
108 040 —F‘xmumxa THE SURFACE OF PLATED (00D8.—John
l(ozar-.Nowark X:’. J,, asslgnor to Lippiatt Sliver Plate and Engraving
108, 941.—Pom~1uu.g Fonge~P. H. Roots and F. M. Roots,
cunnmvﬂle,
hlrn Eogland.
108 943 —GROOVING MAacHINE~Jared W. Smith, Hartford,
108 0 lﬁ —Currrvaron.—D, C, Btover, Lanark, 111,
108 040 ~CAr voir PLANE IRON.~—Charles N. Tutﬂo Auburn,
Westminstor, Md, Antedated Oct, 12, 1570,
108,948.—Boor.—J. H, Wulker, Worcester, Mass,

Holbrook, Oakham, Mass
Saw.—Reuben
VESTER—L. J. Wm. R. B.ku
(assiznors to C. H. MeCormick & Brother
824 —RooFING cRET.—L, W. Merriam, Fitchburg,
Middleton, Cleveland, Oblo
to H. D.Smith & Co.), Plantsville, Conn.
108,930, —SHELVING ¥OR STORES.—Richard Murdoch, Balti-
New York city.
108,038.—DEVICE ¥or CorTING SOREW THREADS—Z, 8, Og-
108.085.—813»( GENERATOR.—John T. Rich, Philadelphia,
and E, C. Plamer), Columbia, 8. C,
030 —Sm:sou. ArrAciMENT ror Prow.—A. F. Roberts,
Co., Now Yor
108,042. —Bmmcn LOADING FIRE-Any.—W. M. Scott, Birming-
108 u-M.—WAsn BomLer, — Oscar F, Stedman, Westfield,
108.947 —CorToN AXD ConN PrAxTER. — Elijah Wagner,
108,949 —Fax Brower.—L. D. Wheeler (assignor of one third

his right to I 1L Belgham), Fitchburg, Mass.
08}\ ‘,,o —IARTIC COMMODE, — Enos Woodruff, Elizabeth,
REISSUES,

4,170 —Hasr ron Tnoxg Lock.—Samuel Croft and John C.
Schuollermann, l'tnlhuhl hin, Pa., exocutors of Conrad Liebrich, de-
ceased ~Iatent dated )hy 2, 1854 ; oxtendod soven Yoars,

41.I_MA(mm~. rou ROLLING CORNICES.—Asa Johnson,

Catro, N, Y., for himself and W, H. Johnson, assigneo of Asa Johnson.—
l'aleul No, 18, SO0, dated December 2, 1557,

4,172 —ConrnuaATED IRON Bripor—Richard Montgomery,
Now York clty.~Patent No. 25,210, dated Aug. 23, 1850,
4,178~ ABRIC FOR THE MANUFACTURE OF SHOES, ET0.—E.

Walto, Franklin, Masa. nssignor of one halfinterest to B M. Wold.—
Patent No, lo‘.N'.'.dnlcd Sept. 20, 1870,

DESIGNS,
4,446 —~Corran Box.—Albert Aronson, New York city.
4-“: —Unuunl.m STAND, — Lhristo[)her Blake, Boston,

1, ns — CARPET PATTERN.—Jonathan Crabtree, Philadelphia,

1, Hl) —Frower Por.—Jas, Loak, Geddes, N. Y., assignor to
Dimaelf, T, G, White, and Wio, Ilulum.
4,450, —CrLock FrONT.—Nicholng Muller, New York eity.

14 »1 —CoAr, Hon.—Joseph Pitts and Jas. K. Pitts, MéLean,

1L
4,452 —CYLINDER \\n FRAME o STEAM EXGINE
Sanford, Bergen, N.J
4,458 —FitaME~B, A. Ward, Lynn, Mass,
4.454.—Bracker.—B. A. Ward, Lynn, Mass,
4 455 —Bracker.—B. A, Ward, L\nn Muss.
4,450, —Crook Front,—B. A, W urd, Lynn, Mass,

TRADILMARKS,

17.—8r m LEss Meral Tunk—Amerlcan Tube Works, Bos-
ton, Mn
18,510y & BrAckisG.—Henry A, Bartlott & Co. JPhiladelphis,

I'a

19. _| gaD Pexoin.—Eberhard Fabor, New York elty.

20, —.\l ANUFACTURED TOBACCO ~Arthur W. Footo, [lmokhm.
N.

21 —l’un ARATION ¥OR TIE HArg—Richard Greon, Man-
chester, N, H,
14

to 86, —C1aAn~David Hirsch & Co,, Now York city.
Patenis,

36, —W aroir—Henry Hirsh and Seligman Oppenheimor, New
\uanu)

37.—Cor1ox Sgen~H. J. Holmes, Atlanta, Ga.

,~—(iolston

l‘l

38, —CorN PLANTER.—D. W, Huuh- %, Palmyra, Mo,

| Noveseer 12, 1870. |

39 —Sromacn Brrrems—J. A, Jackson Ouf. Lomia Md.

40.—Scnoor Cuart.—Frank G. Johnson, go' ork city.

41 —Sn.vn AXD m"%w”-unhu Silver Plate and
.m;mcu. Comprouxp.—John A. McKinnon, Selma, Als.

48—A:.—J W. Moyer, St. lonh. ll’o.

44 —~Prize CANDY,— %

45 —SoLUnLE SEA-ISLAND GuuH L. Rasin, lllll-

46~ H\8K BaLL—Peck & Sayder, New York city.

47T —ALLNEALING LINIMEST AND MORNINGATAR LAMP On.,
—~Teter & Nite, Mofetts

48, —LUNRIoATING Omaﬁ'.’ﬁu Virginia Oil and Oil-land

co rmo%
Seale Co,, Dixon, TIL
50.—8|m'nmn AXD ELASTIC WEBBING ~J. W, Wattles,

m.—'ﬁf:i;':m::mn.—wm Sewing Machine Company,
mﬁ“mmxn.—.l H. Zeilin & Co., Macon, Ga.

New Patent Law of 1870,

- INSTRUCTIONS

HOW TO OBTAIN

LETTERS-PATENT

NEW ]NVENTIONS.

+| Information about Caveats, Extensions, Interferen~
ces, Designs, Trade-Marks, and Foreign'Patents.

R Twonty-five years, MUXX & Co.have oconpled the loading

position of Solicitors of American andiEuroponn Patonts.

)Dnuu this Jopg experience they have examived not less then

Pifty Thowsand Invenzions,and have prosecuted npwards of THISTY

TROTRASD AFPLICATIONN YOR PATEXTS. 1n addition 10 this they

have made, st (he Patent Office, Toenty-Fire TAowsand Specisl
F.xaminations Into the novelty of varfous Inventions.

The kuportant advantage of Munn & Co.'s American and Eg.

ropean Patent Agency s that the practice hes been tenfuld

greater than that of any other agenty In existence, with Mm

tages of havingthe ald of the highest professional skill in every department?

sod a Branch Ofice st Washington, that watches and superviscs cases whea

Decessary, as they pass throueh Ofclal Dzuminstion,

MUNN & CO., &
AskBpodalAﬁenﬁmiotthyMothg
Business.

Consultation and Opinions Free.

Inventors who desire to conmult with Moxy & Co. are invited 10 call at
thelr office 37 Paxg Row, or to send a sketch and description’of the Invention,
which will be examined and an opinion given or sent by mall withoat charge.

A SPECTAL EXAMINATION

1s made Into the novelty of an inyvention by personal examination at tha 'at.
ent Office of all patented inventions bearing on the particular class. This
scarch 1s made by of long 15! to:vhk:hltu of $5 s
charged. A report (s glven In writing.

To svold all possible misapprehension, Moy & Co. advise generally, that
inventors send models. But the Commissioner may at his discretion dispense
with & model—this can be arranged beforehand.

Muxy & Co. take special care’in preparation of drawings and specifications,

If ncase shonld for any cause be rejocted It is investigated Immediately,
and the rejection I an Improper one kot nelde.

NO EXTRA CHARGE

1s made to cllonts for this extra service. Muxx & Co. have akillful experts
in attendance to supervise cases and to press them forward when noccssary.

REJECTED CASES.

MuUxx & Co. give very spocial attention to the examination and prosecution
of rcjected cases filed by inventors and other attorneyn. In such cases a feo
of 35 1s roquired for special examination and report ; and {n ease of probable
success by further prosecution and the papers aro found tolerably well pre-
pared, MUNX & Co. will take up tho case and endeavor to got it through for
a reasonablo fee to bo agroed upon in advance of prosecution.

CAVEATS
Aro dealrable If an Inventor is not fully prepared to apply for a Patent. A
Caveat affords protection for ono year against the lssue of apatent to an-
other for the same Invy . Caveat papers sheuld bo carefully prepared.
The Government fee on filing s Caveat 1s $10, and Muxy & Co.'s charge for
preparing the 'y papers 1s ly from $10 to §19,

REISSUES.

A patent when discovered to bo defective may be rolssued by tho surrens
der of the original patent, and the filing of amended papor. ‘nllpro«ol-
ing should bo taken with great care,

DESIGNS, TRADE-MARKS, & COMPOSITIONS
Can be patented foraterm of years, clso new medicines or medical com-
pounds, and useful mixtures of all Kinds. ¢

When thoe Invention Iats of o medioine or cotaponnd, OF A how artiole
of wanufaoture, oF anew composition, samples of the artiels must be furs
iahied, neatly put up. Thero should also be forwarded a full statemont of ita
ingredionts, proportiops, mode of preparation, uses, and merits,

Caxaniaxs and all other forelgners can nOw oblaln patents upon the sams

terma as oltizens,
EUROPEAN PATENTS.

Munx & Co, have sollelted o langer number of European Patonts than any
otherageney. They hiuye agenia loeated at London, Parls, Brussels, Berlin,
and othek ohiot Qtiea, A pamphilot containing a synopsls of the xtumgn
Patent Laws sont freo.

Muxx & Co. could refer, If nocessary, to thousands of patontoes who hava
bed the benent of thelr advics and asslstance, to many of the prineipat
businoss wen i this sod other elties, and to mombers of Congress and
prominent citizens throughout the country,

Al communleations are treated as confidontial,

MUNN &. CO.,
No. 37 Park Row,

Address

NEW YORK.

Ry
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Advertigements,

Thevalue ¢f s BOIRXTIFIO AMNRIOAN 04 an advertising
matinm cannot be over-estimated,  Ja olrculation (& ten
s greater than tAat qf any similar Journal now pub
Nahedd, J1 goes into all the States and Territorias, and (4
read (n all the principal Udraries and reading-rooms of
e worid. We invite the attention of those who wish to
ke thelr dusiness noton, o the annexad rotes, A bust.
Neas man wants sometAing more IAn (o sea Aa tuloertise-
ment in a printed newcapaper, HNe wants circulation, lf
B {x WOrtA 35 centa per Nine lo adrertisne in o paper of tAree
housand circulation, i (s wortA §3% per line (0 adrertise
2 one of tirty thousand,

RATES OF ADVERTINING,
Back Page = « = - 81'00 & lIne,
Tusldo Page= = = « « 75 conts aline,

Bngravings may head adoertisements at the samae rate per
Une, by measurement, as the letlor-press,

EE DA.R'[‘ ADVERTISER Consists of a

un‘mnu uss mclm‘l‘ ‘:’n‘ husiness “"‘i 'ﬁ ‘v':'ﬁ'l'
Mcull‘a"v::“' .hol A novel y.'lll llmh{ atlention.
BN AD‘{mn ISING CO., Duffalo, N. Y.

ANTED—An honest and intolligent man

or woman, In c“ ity or 1own, ot sal or
hllon |0 Introduce wzclnmu. Walitod by eve.

mln eou J for one sample by

.*:.’ : %onl o, Boston.

LU'I'IWG & PANBLIVG MACHINE —

N‘glnd the ll&-'l‘ Flating and
ellu "r"l": o In m Fancy Z\o‘vuh,

n or
Illg Logs, ote. ‘Nr on new prineiples,
Havh umor slivers. One ruonl u w ?ch -.'x:eu
ave wa I8tk &b, New York,
URNHAM & HYDE, lhmp (.reek Mich,

4. 8. & J. Gear & Co,,

Ilos'r?’i.-?our Varlety uoldlu Mnchlno hna done for
monm of work, and in lha but manner,

1t gives us ontire u sotion, Puza o

Organ Manufactorers, Concord N. |

HANEY'S MANUAL OF
SIGN, CARRIA GE

AN D DEOORATIVE PAINTIN G,

}:;[tr‘cﬂ OR8 10 theso and kin Findred 'h“ ne o‘t‘.“o.:ld oax
Lollen.or JESSE HA!K‘\!'I‘ €O, 119 Nussan st,, N Y

A SERIES

ALPHABETS

And PA;\OY LETTERS &nvml on SIool. and

Igned s 1

DESIGN ERS, EN GRAVERS

Lithographers, & Sign Painters, By
ARCHIBALD MCLEES k Note Engraver.

Ivison, Bhkemnn, 'l‘nyf,r & Co Publishers,
138 & 140 Grand st., Noew York,

ORTABLE AND STATIONARY STEAM
Bnnuu ud HW:M A good articloat
ted, Send for de-
H.B. BIOKLOW & CO.,
New Haven, Conn.

= | Local Agents Wanted.

I want alocal agent in every town and
villaze in the mn-nrv to canvass for the
WESTERN RLD. A Ma
cent €3 Prela -n Stee! Bnrrnv

riber. From o $10

ow
seriptiv

.
JAMES ELL!OTT

$10 MADE FROM 30 CENTS'

OMETHI\G urgently needed by every-
cu;d exmln:dolr Sarn“ p‘lu 'I.‘ﬂ“ l}gpmugc
nts that re €5s or Ten
wd) {or mz t0!.(:0‘!’1“. P Cbnlgum Sqoare, N. Y.

OBERT McCALVEY, : )gn&%fq‘?ﬁruso!
)LACHI!-FS AXD DU FAITE
BOJSXISE @2 Cherry st., Philadelphis, Pa.

L. W.Pond’s New Tools.

EW AND IMPROVED PA'I;TER&;S—
N ihes, PISTore Catiers Punches and Suears (oF
fron, Ofiice

98 Erzm 98

Liberty st., Sew York, Works at Worcester, Mass.

MACHINERY, Zizectituttiontss | <o
Rider's Antomatic  Cut-off

3 & CO, 80 Vesey st. New York.
Vertical, Horizontal & Inoline Engines,
MANCFACTURED BY THE
Albany st. Iron Works,
({ren & Ripley,
PROPRIETORS.
Offee, 126 Waahington st
\y 74 )
New York.
The sdvantages obtalned
by these Zines over
olbers are: Economy of
lnfl ;nr{rr( rezulation of
4 by cat-off, simplicity
oF GealZn, and Hon JHabiny
of derangement, requiriag
l ) IOre are than common
gincs
A\m Patent Alr Fronot
Boller, which will save 5
ver cent over the ordinary
lmﬂrr in fuel, belng sa
dumhlﬂ and more safc than
other
nru:rlpllve Pamphlets &' i
Prioe lists malled free on®
applicatios to the proprie-
o,

"\ vy \ Oe "y e
SEWING MACHINES FOR EXPORT.
Wenre p ared to 81 orders Lo aoy extent for differ-

enl kindas ufscﬂl?l Machives for the export trade,
Bhippers will find it 10 thelr advantage to sddress us

for farther particalars, GOLD MEDAL SEWING MA

CHINE ©O., Masufacturers, 31 Waslldagtons aireet,

BOATON, MASS, ——

.\ ﬁ

Pwﬁaﬂ)er’s ﬁlt praooc

BUIKS

FOR PRACTICAL MEN,
now and enlarged Catalogue of PRACTIOAL
A‘ SCIENTIFIC HOOKS, 82 pages, fvo,, will ba
sonl, free of postage, 1o any ouo who will favor we

with his addross,
HENRY CAREY BAIRD,
Industrinl Publisher, 408 Walaut 8t.,
PHiLaveLrina,

IMPORTANT

Givil and Mechanical
ENGINEERS.

Baker.—Long-Span Rallway Bridges: Com.
prising investigations of tho compurative theorotion!
and practical advantages of tho various sdopted or
proposed type systoma of construetion ; wllh numers
ous formulm and tables. By B, Baker,' ”

Blenkarn. —Pmctlcul Spcclﬁmtlons o{ Works
d in Civil and Mechanieal En.
zlnaerlng.lwl ‘In Rond ‘ﬂmnt and Se'crlng' To
hich are added a series of practically 1 agree.
mcnun d Reports. Hy John Hlenklm mumw
by fifteen large folding plnlu §vo. o

Box.—Practical Hydraulics: A series of Rnlea

snd Tables for use of xnxmnn.
Box. 12mo,... o Kty

Byrng e-—Pock(:’tboomk' for Railroad and Civil

neers: Contalning new, exact, and conclse

methods forIayIng Ont Feilrond curvesswischoo frog

u;!u. and crossings ; the staking out of work ; lcv-
clin . lhn onlcn ation of cuttings: embankments

Iy Ollver nymo. lamo fnll bound

pockolbook LTI s (5 ehpenai oy aeenas 817

Byrne.—The Pnctlm] Modol ('alcu.lntor For

the englncer, mechanle, manufacturer of cnzlno
work, naval srohfteat, mlner. snd mlll B
Ollver Byrne. 1vol.8vo, nearly 60U pages....... ﬁ

Colburn.—The Gas Works of London G Com-

SN Sp vs grepts of acley pves

o C Lol .

By Zerah Colbnrg. $vo, l’ .............. mf’a

Colburn and Maw.—The Waer ‘Works of Lon-

don: Together vnl- series of articles on varfous

other water works., By Zerah Co!bmudw Maw.

T VORI D, ciiiissusanssesidopiadsaiadsunchsonsosesss : 1)

Easton—A Practical Treatise on Street or
!}:ﬂnenp:va HlllI’l"l . 'l;:nir location, co

natruc-
! 1 pisns and rules
for lﬁeu organization a opcnuou Alexander
Easton, C Tustrated

y 23 plates. l:\r’o.elou. K

Griswold.—Railroad Engineer's Pocket Com-
panion for the Fleld: Comwml.lc rales rorulcnlnuu.:
LI

u‘:l«rnd all necessary ublu for enginears; also.the
of levellng frony prollminary survey to construc-

tion of rallroads, Intended expresal o: we youn,

englneer together with numerous valuable nluu

cxamples. By W.Griawold, 12mo, tucks........ "

Hurst.—A Hand.book for Architectural Sur-
veyors and others engaged In nnllmnx Contalnlng
formulm useful In deslgning bullder's work, table of
welghia, of tho materials used in ulld!u.memonm
da conmected with bullders' work, the

ractice of ballders' measarement, romneu o( s

_— e ___

PATENT RIGHTS B

D E.E. RODERTS & CO., Consulting linulmmu.

OOD-WORKING MACHINERY GEN.
orally. Kpeciaitios, Woodworth Ilaners snd Hish.
ardson’s Patent Tmprove d Tenon Machines, Nos, 34 and
20 Central, corner Ilulun -t Worcestar, Mass. Ware.

rooms & Courtlandt st., w'York.
wir IH(II\ nmu. & RIC IHILD!UN

(\l\'(gl;'}{]';l_ BRASS WORKS, — En

J noers' and Steam Fittors' Brass Work, Hest Qvn
F.LUNKENHEIMENK, Frop'r,

NHE BEST PUNCHING PRESSES ARE

mude by the Taventor and FPatentes of the famous
coentrio Adjustment, lumnumunu upon sald Patant
will be weverely deals with N, C. BTILES,
\lMllannn Gonn.

Agents! Read Tlhis!

I WILL PAY AGENTS A BALARY

Of B0 por wook and oxpenses, or allow o largs
O ummlulun |1 u\ll cmrauw und wondurfol |ll'l'nllnnl
Aud NER & CO,, Marshall, Migh,

miV BCHENCK'S PATENT 1870.
oodworth lewrs.

yery vow Prices

Ana 1t Ing Machines, Woodu 1 fran Wor
rl“lnnv. .g(:nlgu, l\n:lon. ele. '4{ B, B n:rl”)ra
BON, Matteawan, N, Y. and 118 ubqny n Now York,

$6 A WEEK paid Agcnu in & new busi.
ness, Address Saco Novaelty Co., Baco, Me,

JOR BAL I:.—F'oumlcry and Machine Hh?’]
in best )unl\lculnhorﬂmml well estabilished; do-
'u.l., St. Panl, Minn,
GEN'TS WAN’I‘FD W A MON']‘H)
by the AMERIOAN KN 'ING MACHINE CO,,
peton, Mass,, or 8¢, Louls, Mo,

INEGAR.—~How Made from Cider, Wine

Molasses, or Sorghnm in 10 hours, withont uslog
drugne, For circulary, address ¥,
Vinoaar Maker, Cromwell Conn,

MACHINISTS.

Illn}lr:ud Slrl‘nlono :u:d Price LM nr all ll%ﬁ ot um
L) Ate
AW I AN 2 i D eTon. Mass:

AT, COLLA!LSTUD md Tie Boldu:r

The loopaof* snap oc’ m
slottad bulb, Well old-plmd Malled neu
Agents wanted, 8, E. WinLiax, Hartford Conn,

ANTED AGENTS—At r month

’o noll my pnl«nl for making Applo Butter with.
ont applos or elder, OALA Only AOVED cents & quart,
and ean bo mado In thirty minates, Send ten un or

Inl uomt huniness,

LD ON GOMMISSION.

10 wul M, New \’ort Fand Ntamp fnvﬂ"‘lll

l;l‘l\"r (l()()l) \Ow & ('()

sall 1 Y ‘“lll F "1 lr; 1 ’ " ollel

n tent b 0 f i s " d ||
aben I ll -m ) 0; n « Orders s

l" Hend -l.mp !ur copy.
gﬁ l 0 TO 250 per month guseanteed. Sure
L3 pay to sil ambitious men and women selling
anr world-ronowned Patent Bliver Mold 'Mu \'wo
Clothes Lines,

Ars, address !-II(A}IU wm;r'"ulh-. Ful'unm
Milling Maclines,

NDEX, STANDARD, UNIVERSAL, Al\'

T HTAW"
ft.

nnmnm'r‘\l.,—'rm qu‘nl vmvr be fogad In
the runnl;y an hand and fin hlnl orkmanship, Ma.
torial, and I

Design uuurr Aﬁh « un n
ton At Falr of Ameriean mmuu NIO.
V UM‘UN. Office 50 Milk st, Works st ll,dn I'Mt.

r ‘IIOMHO\'S PAT, ROAD BTFAMFI!R—
A The nndersigoud, M)ln Manufacturer, under Thom-
#OR'S American Patofite, I8 now wrzn d to acovpt ors
Hote (s o pelehritad Traciloh Daclass Thuy will
draw from 1210 30 touns, over ordinary mcdl. and st
Rreat uvlnuummpm with horses, A tramer, 'llh
# traln of Josded wazons, -ybl ween A li"‘l
York.~For particulars apply to D, l) W! HO)I
& Hrondway. New York, or 1. 0, ) M6,

) )—Agtnu wunl«i 5 sell by subscrip-

tlon that 8;17 moccmmu
-n THE LORD'S l'uA mc It mawu
portral ta of Chirist 'l"- Aposties, ptct-ru of th
LAle, an

rﬂntlpll scenos in ll the Lord's l‘uyn 1.1

tters of elaborate and bean ln dnlln The o

was oxecnted by the pon—is It of wears

ho most comprelietsive and pupl r workever lssued

=~Indorsed by the Press and ﬂﬂ"

Minatare. Twen 1‘“7 Rt fhd osesitaguish
nisture waty-fve con nnd o my

tloulars, Bee Ed {'tonl-btln iasug of Octobe {l-; W

o Fulton street, )}ov York,

ANTED-AGEN ‘lo per day, to
71 the colebrated HOME ST/TTLE SEWING
MACHINE. Haa the under f akes the 'lock
?{(cg" l‘lllcdonhbolh o:d;o. :'nn s mx:‘"'mw
0 beat and cheapey am
in the market. Aﬁ% e
JOHNSON, CI.AK‘
Bu\o:] llu-.. Plttsburgh, h.; Cbluto n.,or

PARKER

sample, partlcalars, and l(t)) lnnﬁmaﬂ& oyment, Address
HOWIQ-. Fri Grooved, Vortable, and
Graln, ete.,
UERK'S WATCHMAN'S TIME DE-
-mn tho utmost Recurne

I.MPORTAN T

Andrews’ Patents.
!f Pl'&f.' ,h.; or&'
ul Water u’nc. New York.
Manufacturing concerns — capable of eonwulu
t. Sond for & Circular

rmansdale, I'a.
ﬂ?’*’“m’ﬁﬁd’-‘h Single, half to
rp ch Durable, and Economical,
TROCTOK, ~ Important for all large
of »
wolmnn as the same rzuhu dmn'nt wﬁou of hh

P Box} Boazo e Mass.
K. B nu qm s eo?emd bn rlu
Parties uxin instrum; nu-!

rity fromi e 'nrbcdunﬂ

U S PIANOCON ¥ P =N,
= tuo—lumhkt-ul‘mun.!-.lﬂ

r, valuation of property, samm, of the
la dlhpld-llon. "lr..’:i X By J. ‘;’Hln!. CE. 24
edition, pocket-book ronn.mll bound 2%

Jervis—Railway Property: A treatise on the
construction and management of rallways : designed
1o afford usetul knowledge, in the po:mhr style to
the holders of this olasm of property ; as well as rall-
waY managers, oficers, and agents, By Jobn B, Jer-
vis,Jate chief o nglnnr of the Hudson Rliver Hallroad
Croton Agqueduct, ete, One vol, 12mo, cloth, ..., . If

Molesworth.—Pocket-Book of Useful Formule
axd Memoranda for Civil and Mechanical Engineers,
By Gullford L. Moleaworth, Second American odl-
tion. Ia 1 vol, fuil bound, in pocket-book form,.

Shunk.—A Practical Treatiso on Railwa 3
Carves and Location, for young engineers, By W,
Shank, civil engineer. 180, .. coiiueinrrervianniny

§2~ The above or any of my Books sent by mall, free of
postage, at the publication }mrn My new revised and
nhr:ai CaTatotur oF IRACTIOAL AXD SOLENTIFIO
Books, 52 pp. W0, now ready, complete to Nov. 1, 150,
will ba sont, free of postage, Lo any ono who will favor
me with his address.

HENEY CAKEY BAIRD,
Industrial Pablisher,
“ws denl n.. Falisdelohia, Pa.

STEAM (inugm largo assortment self-testing,
& original Ashoroft stesm gaugo B L Asheroft Boston

BACON'S TRUNK ENGINES
For All Purposes ; Compact, Durable, and Efficient.
BACON'S STEAM AND BELT

Hoisting Machines
or Manafsoturers, $lores, Docks, Ships, cte.
Prive Lisr on spplieation,
DELAMATER IRON WORKS,

Fool Wesl 13th st New York,

PETELER POUTANLE RAILROAD CO., Contractors,

g and WOVIRZ atleriale of all Kitds: man:
L;::ll-:r:'r: o . recks, vie., for lunm'..:
Contractors and Kallroad Companies, Ofice £2 Hroad-
way, New York. illsteated Clroulars sest frce oo ap-

plicstion. State Kignis for sale,

52| wae,

WOODBURY'S PATENT

Planing and Matchm

and lolnlu M.ct
Saw and o

uoha in Libexty omel. » £
Send for Clrenlere. € Sudbary street, Bostos

ORTABLE STEAM ENGINES, COMBIN
the maximum of efliciency, durabiliity and eoon
om v Ah the minimum of welsh and price, 0y are
widoly and fayorably non. more ty 130 eile 18
All warrauted sathafiotory or no » Descriptive
cireulars sant on lﬂollt\lhm ddre
. O, HOADLEY & CO,, lemneo.lm

10 Cortlandt ¥ .hav ork,

URDON IRO\ WORKS.—Muanufacturers
of Famping h“'luu for Water Works, Hizh & Low
T

4 emure Kagy 0- e xnnnn ‘Dd Hollers, of ‘-‘2
inds, Nugar Berew, o, ran
Frosess. Sichi .n, nnnl HORRANDS & WHITTA:
KEK, 102 Froatst, Drcekiya.

1C HARDSOV ME‘Rlei & CO,, SRy
s Of the Intest lmproved Pateal
.’;f.?‘\??ﬁl'?cu "aning Mbtlln’u u-umu.m

stm.un . Tenoning, Morttsing, Ho lu: Ver
tical and Clrenisr Ilwuvlu uuhlnn . s, Saw
Arbors, ncrou an'- {allw: ‘l" \!ol. and Mt w Ma
chines hpnk- rnd lhn.u -mm

and
other ‘\ln;h ol W‘ood ':;l'?ol;‘uo nery
and price liate sont on & . q ww
ul‘?. \fnu Warehouse, 107 Liberty st.New Y r& l‘l 1

THE WOODWARD STEAM.PUMP MAN
| UFACTIIRING COMPANY, Manafactuters of the

nery.

ward Pat, lm[mnn\ \al‘rl{ Steam l‘nmr and 'tu
Engine, steamn. Water,and Gas Filtings of all k

Dealers in ‘\u-ufhl-uu o P p-.- Boller Tubes,ele. llulr l.
Churches, Pactoriesd Mablie Daildings Heatod by Sleam,
Low Prossure, oudward Pullding, i and 05 C u' ||
cor. of Worth 'Lb'mml'lny;:!‘n':'nm 'mu sE) Al

arties are heroby caniion nfr:
ru‘m of e m{c r-mp. G, WOOD {% n:'\

ngara Steam Pump.
uAS B. HARDICEK,
Addums st Brookiyn, N. Y.

O HINGLE A\D HEADING MACHINE—
\ Laws Patent with Trevor & Co.s lmprovementa

. l"‘t::-dr?:!“ll:lwﬂ.na adin m:h?; ‘n"
and Btave Jolnrers. N VOR & CO " Lockoo

. hine Uses is the MANTIN STEEL, made b!
W JERSXY STXEL AXD Imox Co. Tna(on ':
luuel s made by an entirely (i feront

any other, and s toug than wro hllmn. neuhc
other,
turned mn nnum belng ugvly free from hard
:rou. to’:“' who ?:. " it

oy hav £ wanted, for & muititude of ases, such as
t‘n‘-ukw l.nue $ ;dlen ;ﬁl‘mm“(:on Machine
3 an, u . €3C.  AMO, pars
1 e-luuamd x Plates. Prices Low. Send
:o;r‘nﬂb:r mloﬂ:nuoo.o' . n-phuuun use 1o Waick
& is t0 Do applicd.

’\ ODELS PATTBR.\S, EXPERIMENTAL,

;‘0 MACHINISTS.—The Best Metal for »11
h

nﬁ ery, Model for the Patent oa:e,

l lo ordzrh ouu MACHINE u\,\t‘.SS.
-L.aur Jefemon. Refer =

Allnonl nﬂec. wn

JTEE Tu WROUGHT
IRON

II BEAMS & GIRDERS

HE Union Iron Mills, Pittaburgh, Pa. The
attention of Engineers and Archilects is called to
our improved Wrouzhviron Beams and Girder ipatent-
) In which the compound welds between the stem aad
anges, whioh hnn'mond 0 oblectionable Ia the old
no.h o munfxu &, are eatirely avold WO are
0 Marnish all sizes 6t Terms as favorable as can
- ubuuu-l clhewhare. For deseriptive Uholrpd ad-
dress the Unlon Iroa Mills, Pittabareh, Ps.

RUSS PATI:.\

MUNITUR MULDING MACHINE,

n umrnm-n of the !Ill..

l“:'\"-.u':.lnl‘r or 'l.u'x'l lll‘h ulho W
ulufauﬁ"‘u’x‘f{.‘"" i

MULTIPLYING PRESSURE

FAN BLOWERS.

The Badiway MUE GO o vveirisinnriss Rahway, N2

Magic Lanterns '".:'”;.';:Z“‘m"x.,ﬁ“'
Hll:l‘ﬂscﬂllﬂs L e 3*""{5?&

and ‘l.‘:n:‘lt {‘\'t'r ;ﬂﬂ;cnlnr"n' M ll'. e
- o cscriptive
(htlpr‘l -'_:“ COFELAND, &2 m' York.

00D & MANN PORTABLE ENGINES| *

. HININGBB'S " PORTADLE Hgﬂ

¥ ke

ow York.

ILICATE OF SODA, IN ITS VARIOUS

annfsctured sa by Philsdelphia
u.,,'f:'&'{,';'u AT P L, NPT £ v

Safety Hoisting Gm,

PATENTED AND MADE

Am (‘BUCKS—HOR’I‘OR’S PATENT

- 1 pehes. Alto for car w Al
R HORISNS SR Wioior Toche Lharee

MERRICK & SONS,

Fhiladolphin, Pa,

- —
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Advertisements.

Adrertiaements will de OXmital om Al page I the rate of
K100 per ine, Engracings raxy Aoad adeer threnmenis af
the same Tate per line, by measurement o4 tAe letters
nres,

L. L. SMITH, 6 Howard st, New York,

Nickel Plater.

First Prominm at the Iata Falr of the American Tnatl.
tute, Liconses cunder the Adams Patents), granted by
the UL N, Co,, 17 Warres ot New York,

DIAMOND DRILL,

PPLIED TO QUARR\I\H BL \“TING
and Excavating ) achines SOL,
LN l l\ AN MACHINE s‘u.. [} lrvmoul N. H.
S All porsona nrv chutioned agalnst pare huln. or
n-m mmh\ne- applying the Salld Hend I)Inmo‘\'tl
Iirifl. since all suoh Infringements of OUr patonts w
be prosecuted,

MACHINERY
FOR WORKING WOOD

From new and original desfzns~for general and spoeinl
nrposes. Drawings and Estimates furnished to l\hlp
\Ahh and Ratlrosd Companles, Plhotographs or Ky
gravings farnishiod on applieation,  Band-sawing \In
ohines from 1,500 to 7,500 1bs. vwh‘lnl for scoroll Sawing,
shiting, and Resawing., Add
R llll.\ulh KELLEY ;& CO,,
2datreet, above Arch street, Phlladelphis, Pa.

Sale of Machinery.

aving disposed of part of our machinery,

we offer the remalinder at auction on the 16th of
November, at oneoclocl r.M., unless otherwise sold,
=5 follows : 1601, planer; drill pross ; gear cutter; stoall

m-prr 10T e, 2-ln. swing ; 101t do., 1&in. swing
du Wia. swing ; &L, un. 181s. nln' Tnpo.
lm:n and i 100k,
TWISS, HAYES & CO.,

12 Whitney Ave., New Haven, Coon.

A\"I’ED—A good 2d-hand 10 or 12-horse
r?orublr enkine and bdoller. Send de-
lcnpuon ud price to lowland & Son, Athess, N, Y.

24-Hand Machinery for Sale Cheap.

S0t Planer. Price, .
bg. I'hners. 2

';M"t‘ thu.;.;—lln nun‘. nwl; new. Pﬂce.
l 5 horse o power Stationary Steam Engine, I‘ncc, m

H. B. BIGELOW & €O,
New Haven, Conn.

SAW
I\ ORRISON & HARMS' IMPROVED MU.
ley Saw Hangings are tho heat in the world.
MORIRISON & HARMS, Alln:htu) Cuy. Pa.

70 MILLWRIGHTS.

A/ ANTED—A Ist CLASS MILL WRIGHT
ih evory lumlmrlm. lnrnll!{ Lo Aot na wgent for
this anlo of our Tmproved MUIL BAW HANGINGS.
Nouw hut responsibla ‘mrllvu nrv wantod, Tosueh wo
nlh'rIllurxﬂlmlm*mnvn MORKRISON & IIAIIMR‘
River Avo,, Alloghieny Clty, Pa.

RUMPFF & LUTZ,

.
MPORTERS & MANUFACTURERS OF
A Aniline Colors and Dyestufls; Colors for Paperhang.
Wrk and statoers, Rellable recipes for Dyeing and Print-
ne on 8k, Wool, and Cotton,  All now lmproyvemoents
N 1ho art of Dyolng, sud now Colors are transmitted to
uk Ly our frieuds in Europoe, as soon as they appoear,

42 Beaver st, New York.,

RON PLANERS, ENGINE LATHES,
Drills, and other \Iuhmlm Tools, ol Su rlor Qun
fty, on hapd and fAulshing, Forwale Low, For Deso ﬁ.
Hoh sind Price, address NEW HAVEN MMUI-AL’II
INU COL Now Haven, Conn

SCHLENKER'S . PATENT

*Bo:.r CUTTER

NEw INVENTION, AoDRESS

THE IMPROVED

WILSON

SHUTTLE @
SEWING MACHIKE

for simplicity, du.
rablliry & heauty
stands unnivaled! For
stitehing, hemming,
. tucking, folli . quilt-
e - ing. cording. mding.
o braiding,gathering, ga-
“thering and sewing on
githers, if 1s waexceiled /
or.u.r\'rs WANTED in overy County in tho
United States where wo Liavs not ono already employed,
For particolars address Wilson Sewing Machina Co,,
Cleveland, O.; Boston, Mass., or St. Louis, Mo.

ATENT BANDSAW MACHINES Of the
moﬂ improved kinds, of various sizes, to saw bevy.
well u square, without inclining the table, by

) IRST & PR l;..lﬂ-uﬂ;:mh ave., \c"\a'olrht. Price
$2%0, 8275, m $400 resent, ere Are
in o tion, in this Cit nlone?& of our Machines. Send

(or nlar. )hnn!lc ure nbo an l“srorrd saw-Aling

pparatas, pric 5 8 large stock of

bbt French Bu: aw m.du.

THEA NECTAR
IS A PURE

‘BLACK TEA!

Green-Tea Flavor.
W ted

Aarran
TO SUIT ALL TASTES.
Water Wheels.

ARREN'S
NEW GRADUATING TUR-

wherever tm'd no ;lhen are nsed. Send
for eircalar of A. WAREEN, Ag't,
31 Exchange st., Boston, Nnu .

ENGINES,
Tools, Nachinery, etc,| &

FOR SALE

‘THE NOVELTY IRON WORKS,

FOOT OF EAST 12TH St, N. Y,
EMBRACING
ENGINES, PLANERS, LATHES,
SMITHS' AND BOILER MAKERS' TOOLS,

And Mactinery and Patterns of the mostapproved kinds,
ele ete. Also,

S NIGH-PRESSURE ENGINES, partly finlahed,

! STEVESSON'S PAT. TUEDINE WATER WHEELS,
@ in. dismneter, and

MARINE BEAM EXGINE, G310, by 1001, stroke.

JINO, 8, sOnULTZE
Hecelver of the Novelty lron Works,
SW" Send for Catalogue,
New ‘vrk Oet. W, WA,

'I)I \[ I)S ~For Description, Price
® Lists, ete, of the Bast C rv'nfu
gal |‘.,(,.,,r.u|nhm-x with Overwheiming Testime

.h 1t favor send for new Hinstrated pamphlet (3% p |(.
Masars. HEALD, SISCO & CO., Baldwinavilie, N jn

Vert uwl Burr-Stone
\ ILLS—For Portable Engines, Horizor .ln]
P Ahafting, ete :

The 16 Dol u\ln.u s 150
wis per bour
p EDW \l'l' ll'\lll!l\“ 4, Now Maven, Conn

r. BLA ISDELL & C0O,,

] UILDERS OF A NEW PATTERN 124n

fwing Lathe, dexly lf""""""""
L Dsisdell ® Patent Drill Frosses dnd other 1s
uumm.u Tools, Jackson st., Worcesiar, Ma»
.
To Electro-Platers.
l ATTERIES, CHEMICALS, AND \l\ll
Itl\l\ln-hv:..n with I )f Anstructioy
) n!utr‘lcu .\ln,“ln\!'vﬂ\ll ‘! Lincty
Ing Kleetrician, 19 Hromteid ' g as. Dlue
trated eslalogus sent fre r‘~“" toe
SEWING MACHINE SHUTTLES,
fall stylos, sid smnll sttschwent siiufaciored Ly

Peabody, §/’s Rotary

B ORTISER for Stationary Blinds, and Mol-
1or"s Patent Unright Sha v, for Cabinet ana Sash
work. Address CHAS, H. SMITH, 155 N, 3d st.. Phil'a,

Wood Working Ma-

CHINES, OF ALL KINDS, AT REDUCED
Prices. _Address CHAS H. SMITH, 125 N. 84 st., Pil'a.

Iron Planers, Slide

LATHES Bolt Cutters, Uprlght Drlllo. Uni-
versal (‘hncuu. ote. A comelmn stock on hand
. ML SMITH, 155 N, 8d ot l‘mlldclphll.

MILLS.

—_—

Reynolds’
Turbine Water Wheels,
The Odest and \I$'mt. Allolhn"
onl{' fmitations of eath other in

thelr strife after com \ullon 1o
confuse the publie, \Ia’do Hot bosst

but lrllyeltﬂlhnmnﬂ!
reliable, z«maml«u] jl E
u'l.
lllﬂ ni.

WIRE ROPE,

JOHN A, I(OEBLING 8 BONB

Manufact urers, Trento!
R Inclined Planes, Btnndlmlg Bhl ng,
Nridges, Verrlos mvu or (Guys on )orrlo
\lar Hopes, Sash Cordi of ¢ u‘mrr and lrun !lhln n

Conduetor uf(up or, specinl attantion wlvnn (u 1)
ik ropo of wll Klode for Mines nud Klevators, (nr
orronlar, glving prioe and othor informntion, mrm for
l\ﬂ‘nll'lll'l on Transmission of Power by \Iu l(nm'a A

tiful pamphb) lnm.ﬂ
cﬁ rm:ly ..,
Gonring

[Noveseer 12, 1870, .

Harrison ;7%
""‘h'.' 2 "#“"E

Westons Patent anal
PULLEY BLOCKS.

75.000 IN USE.

l'lmel- M

Address
HARRISON BOILER WORKS,
Philadelphia, Pa.

10 Brondway, Q"%&i?&%‘%%om %t., Boston

argo stook constantly on hand st Now York
No, 113 l.ﬂmrly o,

Leffel’s Double Turbine

[ manufuotared by FOOLE & IHUNT, Ilaltimore,
_B®° Bend for Pamphlet and Priee List, P

I HE ONLY
that mu tnn hlll Send fnr nlrrnlm -ml numplrﬂo
LA NUTING MAC zl
L‘Inluupou l"nlll. Moss,, nnd No, llnmn l'lluo Ny,

$25

EMPLOYMENT,
A MONTH with Stencil Dies, Bam.

les flu-. Ald
¢ : F’NCRR. Brattieboro, Vi,

OLD ROLLED
SHAFTING.

The fact that this shafting has 9 m
strenzids finer finis ’“t’ Is troerto gage thanany other
{n use, renders it 0 todly the mc economical. We
are also the solo manufaeturers of mn lmln‘nn Cov-
LINK Par, CourLing and mrull “‘d‘ oy, ele.,
of the moat apyroud "t ‘ u 1 mll on ap-

lleation to
¢ mn..muur:h.h.
mswch ot this -hlmu in store u% for sale g{
& DANA & FITZ, Boston, M.
Chambers st.. New York.

Newspaper

Advertising. ==

A Book of 125 closely pri uu-d n.luul Issned, con-
tains a lhtof the best A nnh Mediums.
giving the names, |rnmlou ud fall rln cnlars con-
cernlng the Ieadlu DAl ;nu Weokly Political and Fam.

cent grester

iy Nows| Jtogether with all those baving large cir-

calations. nbllmod in the loterest of Re n. Agricul-

culture, Litersture, elo, ote. Every Ady

cvrr; person who contemplates bccowuu . fina
ook of mu value. Malled free to

recelpt of 3¢

GEO. P. ROWELL & €O,
Pablishers, No. 40 Park Row, s&- York.
The Pittsburgh (Pa) Leader, in 1ts sus OF May 20,1410,

YA

“The firm of G. P. Rowell & Co,, which fesues this Ine
teresting and yaluable book, 15 the Iareest and best Ad-
vmslrunln: Agenoy In luc United States,and we can chonr-

THE

Tawite Emery Wheel.

Doea not Glaze Gum, Heat, or Smell. Address
THE TANITE CO,

stroudsburg, Monroo Co., JPa.

OOLEY
Dﬁ \YEAST BESSP

* POWDER .
g TRY IT, SOLD BY GROCERS:

/\'l’ GREATLY REDUCED PRICES —
r

Mathematioal Instruments ot German Swiss, and
wnch manufacture,

Chesterman's T e Measures,

Of Steel and Linen, Tnmlh n)- A ~\m£nu Dnuln;
Materials. R

%24 Chvestuut ot |'h\|ld|l;\hl. \u s INy st New York,
riced & lnn-lnl-d lhmul of n paxn ot .p;.nr;uun

.................. N Unnnen street,

hUIlVB I‘A\i M,
nnllch‘u"

"ULTRA \lARINE

And Importer of rwlhu rreach, snd uvmnn Colors
*sinta, and Artists’ o lale, Bronzes. and Metals, No
1% Chambers st hotwenn Hrus-l-u.l Chinreh st .Y

YAT. BOLID EMERY W HEELS AND OIL

STONES, for Drass and Tren Work, ¥aw Mils, uno
< lle Tools \nnl.nmx ton Kmn, Wheel Co. Loeds \n.“

STEAM ENGINES INDICATED,
\HU\\ 8 amount of water used, ”nn«:-l-uvn ',
.“l'..:“'le‘n( .'r valves, thltl.;) "\:..“- .'“||. }v):,!,:.,,k_,

Engineer, 9 Libertyst., N,

s G > rn g".u PER MONTH, every
o ——4 . ‘ )-lu. raale and fema'e, Lo Inte ce the
B2 JYNUIRE mun.\n»u'\l‘l“\‘l\-I> FAMI
ao 'y SEWING MACHINE This Machine will stiten,
b‘l m, fell, tuek, quilt, eord, brald, and embre Wder
-ﬂn.v ost superior mannar, 'vice only $15. Fully
] Heensed and warranted for five years, Wo wil] pu ,

$10 for any .l'\rl'.(ih'.i\t!l or,
~ re beantlful or more elustic sean ;l\x ars. It

makes the Elsstic Lock t :
QO iiteh can b ,.v-1-qun
‘_‘vl.;.rv.‘-' it toaring If
=1 L-v|-r:. nih and

-(r I which that smount can by
o Addrass nl(u\lh. L

Boston, \l + Pittsbiargch, ey BE L« ,ulu Mo., or

Chiongo

The Tanlte Co.

\ A. WOODS, 01 Liborty st., having boen
Lt® Appointed Gonaral \~',|-|||- shove Company,

Wil hofenftor ke , constantly on hand » full stoek of
tiolr exlebratod :-ulln':l
The 'l wnlte Emory Wheol,
Tanlte KEmery O Stanes,
Tuunlte Cols Patent Bmery Grindors,
Tanite Ua)'
Toanlte Cole Putont Vianges, eto., ot

The anly wYork A ympany s
at the ofties of A, W ,.“n\

o Maw Gammors,

oy of Thoe Tat

D, B, P1vER, Winchendon. Masw,

V1 Liberty st N¢ w York

¥ to the attention of th who de.
sire to advertise umlr business ulcnlllellr.e-nd yse
tematically Insuch s way: that Is, »0 as to secure

{argest amount of publicity for the least exponditure of

ATR PISTOL,

Hawleyis Pat I86
No dirt, dust, nor nnzrr

uses comprossed air. From' onee oharglog, \(
&hoots from five to ten shota, rom lblny 1o 0f-
ty féot as socurate as lni pistol, m

Sent by mall on recelpt of price, lhd ll
postage, orb express, C.0.D,, and charg e-
P.C UUD) l-.\ 119 Nasaau st., Now \ork

Wi WRIGHT & GO,

NEWBUGH, N. Y.,
BUILDERS OF WRIGHT'S PATENT

Steam Engine,|

WITH

Variable Cut-Of,

Are now l'n-f:nrml to take Orders. The work will be
done ander the immediate dlmuun of the Inventor,
110\0: ’“R'(. OLH) EME l(\ \\'lll-'hl.ﬂ
L) sre guarsuleed supenior Lo any
now In the market, and sest oul ob
trial
Price list upon application,
UNION STONE OO0,

2 Pemberton pquare,
Hoston, Mam

FAMILY ENITTER MADE | "

DOYLE'S

PATENT DIFFERENTIAL

= Pulley Blocks.

Tho celebrated o taken Premiums
f’vau-rlhe l)mo:enlll)n?ﬁllgelk’nl ‘lh " ‘t:klkrnul - y

wcumx; 3

AHULL HALLS SOR & Gb.

220 Wo-t 10th st., New York,

HEAVY CASTINGS ircsse o

ilvark, 38 o
Steam Engine Buollders & l?mdm. New Haven, Cotn.
M cNab & Harl'm,
anufacturers o

Wrought Iron ”
it “E‘"*" R S
Gett{"o

tent Pipe baw.ou;r..

h?.s«

American Saw Co., lannrastmn 0l

A
“GIRCULAR Spys
Soudanonn Niade, ;;K‘“‘ “""'g‘

Workmg Models
A Expertmental TR & Comtor st by

order by

cch,=iil dna OTIS’ SAFETY HOISTING

oTis m & 0..
RO, 209 BUOADWAY, NEW TORK.

Asphalte Roofing Felt.

PATENT ARTICLE OF GOOD THICK.

NESS unu duublm 5 lnlubh for stoep or flax
roofs. Can be ap l , rdinary mec! orin-
dy laborer, Se

H. MARTIN,
T8 Malden Lane. and 7 Liberty st New York,

To Patentees.

Undersigned, having Agencles In the prlneifll ol
and eapltalists on hand, are cop, llntly nm ting

f'“ WIghts with great -nmaisﬁ p for clren

XX, l'o-lom oy 1540,

REMOVAL.
Steam Su ‘ger-Heafer.

(Carvallo™) to reet
rennt 5mnmvcmenlu lll nnod’ Prices.
L-I or sund for a Clrcular,

Magic Lanterns
AND STEREOPTICONS .

P i
nth » SEI
. o MITCHELL e
" Cbunul strect, Fhl

50,000 BOYS AND GIRLS

\hnlo-ououn elghborbood, 1o net s
for our BRIGHT NiDX, Jx vuuu n---... ProvoRes,
other novel and 'uu,h-l ‘":‘?'h . m in cash, andl
ermanent em ment for lelsure ho
< PIONN B ALDEN & GO Cuteago, 11,

PATENT IMPROVED
STEAM HA

From 1001bs up
FE NNIS & MILRES, ood sts. Philadelphia

l-I( OUNT'S PATENT
4 HOLLOW LATHE DOGS
D CLAMPS A setof § Dogs
from N to =in,, Inclusive, B8 A
sl of 12 from o‘\ 1o 4in, .h .,
Five sizes Machiniets* lllmpo,
from 210 6. inclusiye, $1.
send fur Cirouiar
C. W, LeCOUNT.
South Norwalk,
‘ oun,

Prices Reduced.

[ JEFFEL'S DOUBLE TUR.
4 BINK =Dest Waler Wheo! In K xists

vaen. Ren ‘ for Now Pride List adopted

June '.,l‘
Alno, f Iarge Whee! Dook, for I8N0,
JUNT nl T. Bent fres h, addressing the

mannfacturers

JAMES LEFFEL & €O,

Springheld, Ouboand Now Haven,Conn,

nw arde
. b and and

TION STEAMSIIEY BUILDERS,

NEAFTE & TETY,

rr \V WORKS,

MARINK s I\IH, TN l'un. ET0,,
Ill ADELYHIA, Y

HARTSHORN'S

SHADE ROLLERS.

v, Tbt rud
Tists.  Orders Alisd only through 0. BT A'}i;
M.A\-lrrsuuuh Nmur.:mn:.‘t tnut o, New Y

THE >

Scientific American.

A Weekly Nlustrated Jonrual,
DEVOTED TO o

Science, Mechanics, Inv
istry, and Manufac

TERMS 1—8lngle Coplos one ¥y r.u. Hix months
$1 30 Four Monthe, 818 To Quaba of Tan anidt Up
wards, 82 30 vach por unnm} Allgrons "

MUNN & -

27 Park Row, New York,
s
l‘lll- SCTENTIFIC AMERICAN s winted

with Ink tarnislind by CHAR, ENKEU JOINSON &
(n Tonth wid Lotba % Guld cor Ang

'Cham

Obart s, Phil

.« New York

SR ——
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