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THE CENTENNIAL BUILDINGS,

We have already placed before our readers views of the
Main Building and the Art Gallery, now being erected for
the Centenninl Exposition, in Falrmount Park, Philadelphia,
Pa.; and we horewith publish a view of the Horticultural
Building, n large conservatory : an extremely ornate and com-
modious building, which is to remain in permanence as an
ornament of Fairmount Park. It is located on the Lansdowne
Terrace, a short distance north of the Main Building
and Art Gallery, and has a commanding view of the
Schuylkill river and the northwestern portion of the
city. The design is in themoresque style, the prin.
cipal materinls externally being iron and glass. The
length of the building is 883 feet, width 198 feet, and
hight, to the top of the lantern, 72 feet.

The main foor is occupied by the central conserva-
tory, 230 by 80 feet, and 55 feet high, surmounted
by a lantern 170 feet long, 20 feet wide, and 14 feet
high. Running entirely around this conservatory, st
a hight of 20 feet from the floor, a gallery 5 feet wide
will be erected, On the north and south sides ef this
principal room are to be four forcing houses for the
propagation of young plants, each of them 100 by
30 feet, covered with curved roofsof iron and glass.
Dividing the two forcing houses in each of these sides
is to be a vestibule 30 feet square, At the center of
the east and westends are similar vestibules, on ei-
ther side of which will be the restaurants, reception
room, offices, etc. From the vestibules ornamental
stairways will lead to the internal galleries of the
conservatory, as well as to the four external galleries,
each 100 feet long and 10 feet wide, which are to sur-
mount the roofs of the forcing houses. These exter-
nal galleries are to be connected with a grand prome.
nade, formed by the roofsof the rooms on the ground
Boor, which have a superficial area of 1,800 square
yards.

which connect the conservatory with the surrounding rooms,
open fine vistas in every direction.

In the basement, which is of fireproof construction, are
the kitchen, store rooms, conl houses, ash pits, heating ar-
rangements, ete,

A SOLAR CHRONOMETER.
In the accompanying illustration is represented a solar

FLECHET'S BOLAR CHRONOMETER.

The east and west entrances will be approached by flights | chronometer, recently invented by M. Fléchet, from which,
of blue marble steps from terraces 80 by 20 feet, in the cen- | according to La Nature, the hour may be determined with | is not more than one half; but in the vewly invented locomo-

ter of each of which an open kiosque, 20 feet in diameter, is | accuracy.

It consists of a rounded disk, A, divided into 24|

the latitude of the place, by means of the point, E. F is &
lens, located in the center of an exactly spherical concave
plate and capable of adjustment toward the sun.

When the instrament is srranged so that the axis ls in-
clined ng nbove noted, the disk, A B, is turned so that the
fmage of the sun produced by the lens, F, falls on the are,
mn.  The hour is given by the pointer at A, and the corres-
ponding hour mark on the disk. The instrument is said to
be nccurate within one quarter or one third of & mi-
nute,

-
The Steam Domkey.,

At n recent sZance of the French Academy of Sci-
ences, some interesting particulars about a new loco-
motive of M. Fortin Hermann were given: Itspro
pulsion is produced by the rising and falling of six
articulated feet, which strike the ground or rails
something like the feet of & quadruped. These feet
are arranged in two groups. three support the fore
part of the machine, and the other three the after
part, The two middle feet are connected together
by & horizontal shaft; the four others are independent,
and strike the ground successively in such a manner
that, while the middle feet move at a moderate pace,
the others have a highly accelerated motion. Esch
of these groups of three feet is affixed to a single
trunk, The force of the steam is applied insuch s
way 85 to drive these feet toward the ground.

The experiments made by the Eastern Railway
Company at Paris with one of these machines have
demonstrated that, when the feet are shod with soles
of india rubber weighing one kilogramme (22 lbs.)
each square centimeter (4-10th inch), an adherence to
the rails or road is obtained equsl to three fourthsof
the weight of the machine itself. In the ordinary
locomotive this adherence does not go beyond one fifth
of the weight of the machine ; it may be added that this

| adherence is, in point of fact, variable ; on wet or damp rails it

tive of M. Hermann, although the state of the rails or ground

to stand. The angles of the main conservatory are to be | hours and their fructional parts. This turns about an axis, | will always have an influence, as in the case of the machines

adorned with eight ornamental fountains.
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; new machine will drag
a trafn foue times as heavy ns
of this augmented train will
from that of the ordinary ma.
S
of the new locomotive per.

tof the employment of & lghter built machine for the
usnal tralts, as well as the power to surmount stocper
grades than are usual on the railways of the present con-

This new system of M. Fortin-Hermann enlarges very

greatly the capacities of all locomotives for any roads, and
will allow of passing through ground where ronds have not
Dbeen constructed, and up grades of one foot in ten. X
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THE EDUCATION OF SIGHT.

As the reader’s eyes rest upon this page of the SciEsTIVIC
AMERICAN, s very complex impression is conveyed to his
mind. He porceives a contrast of Jight and shade, the white
paper and the black ink. The dark portions exhibit various
forms, which stand in definite positions with reference w
each other and tothereader. The paper lies at a rocognized
distance from the reader's eye, It has form and size, n cor-
taln degree of smoothness, and certain roughnosess indicating
lines of print on the reverse side. Further looking will
discover n succession of black forms—letters, words, eto, —
conveying the ideas now in the writer'’s mind.

How much of all this is stric'ly speaking, weent How
much is the result of ulterior processes ?

Parndoxical s it may seem, the reader's oyes roport only
the first mentioned contrasts of light and shade: all the rest
Is extravisusl. Ip other words, when we look at s complex
object, say a landscape, the eyo distinguishes light and
shisde only : the situation, direction, distance, form, size, ote,,
of the several objects which produce lights nnd shades, wo
have to determine by other means, for the discovery of
which weare indebted to the patients of Cheselden, Home,
Wandrop, ¥Franz, and others, who were born blind and given
the power of vislon In Inter years by a surgical operation.

Ia all these cases, we boliove, the care consisted in the re.
roval of an overlylog growth which sclipsod the otherwise
porfect organ of vislon. In ench case the patient was wufll.
clently matare o report the exact nature of the sensation
aroused by the act of sight on the part of a perfect but un.
edacated oye—uneducated, that is, In respect to motion, and
unsided by any knowledge scquired by the other senses
Thelr experiences, therefore, clearly demonstrate the seope
of pure vision in all persons, and also the origin of the ideas
of form, size, distance, etc., which seem o arise in our minds
through simple seelng.

Of the earliest patient, Chesoldon's, It In recapded that ‘‘he
knew not the shape of anything, nor any one thing from an.
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other, however different In shapo or magnitude,” and the

same is substantinlly true of all the others.

Ten minutes after his oyes wero opened, Home's patient
was showu o round piece of card,and was asked the shape of
it. He could nottell till he had touched it. The next mo
ment & square card was shown him, and he said it was round
like the other., He said the same of a three-cornered card.
He was then ngked If he could find a corner on the sqnare
onrd. It was only by much thinking that he decided that the
card had n corner, after which he readily recognized the
other three cornors.

An excoodingly instructive snbjoct was a lady operated on
by Wardrop: she could meroly distinguish a very light from
n very dark room, so complote was her blindness, Af first
she saw only patches of light and shade; by degrees she
learned the names of colors and was able to distioguish
them, though unable to interpret the chaos of color inpres-
sions she received, On the seventh day after the operation,
she was seon to examine some tea cups and saucers, She
thought them queer, but could not tell what they were till
she touched them. Similarly she saw but failed to recog-
nizo an orange, On the cighteenth day,n key and a pencil
case, with which she was perfeotly familiar by touch, were
placed side by side on a table before her: she could not tell
which was the pencil ease, which the key. At the end of
thice weeks, she saw n grassplot simply as a large and
beautiful patchof greon in hor field of vision. How far it
might be from her she had no fdea,  Usually in cases of this
sort, the patient imngines at first that nll that he sees touch-
o8 his eyes. just ag objects felt touch the skin,

On the twenty-fifth day, Wardrop's patient was taken out
in & carriago, and Inquired continually as to the meanings
of her visunl sensations, A person on horseback was vaguo-
Iy nlarge object, She asked: What is that? of a soldier;
and of scme lndies wearing red shawls she inquired: “What
is that on the pavement, red 2"

At the end of six weeks it was found that she had acquired
a protty accurate knowledge of colors and their shades and
names, but was unable to judge of distances or of forms,
and the sight of all new objects was still very confusing. Nei-
ther was she able, without considerable difficulty and numer-
ous fruitless trinls, to direct her eyes toany object: when she
attempted to look at anything, she turned her head in various
directions until her eyo caught the object she was in search
of.

That our power of ‘‘secing' solids is also extravisual
was clearly shown in the case of Franz's patient, Among
the observations reported of this patient, the following ap
plies here: A solid cube and a sphere, each of four inches

3 | diameter, were placed before him, three feet off and at the

level of his eye. After attentively examining these bodies,
hesaid hesaw a quadrangular and a circular figure, and af-
ter some consideration he pronounced the one asquare and
the other a disk. His eye was then closed, the cobe taken
away, and a disk put in its place. On opening his eye, he

1t | observed no difference in these objects, but regarded them

both as disks. The cube was now placed in a somewhst
oblique position before the eye, and close beside it a figure
cut out of pasteboard, representing a plain outline prospect
of the cube when in this position: both objects he took to be
somewhat like a flat quadrate. A pyramid placed before
him, with one of its sides turned townrd his eye, he sawas a
plzin triangle. Placed soas to present two of its sides to
view, the pyramid was a puzzle. After considering it a long
time, he said it was a very extraordinary figure. It was
neither a triangle nor a quadrangle, nor a circle; he had no
idea of it and could not describe it. When he took the
sphere, cabe, and pyramid into his hand, he was astonished
that he had not recognized them as such by sight, being well
scquainted with them by touch.

Whast these patients bad to learn in later life, more forta-
nate individuals born with unclouded oyes learn in infancy,
but so forget the process that the acquirement seems to be
innate, a simple function of the anaided eye. The mechan-
ism involved in the process Is described in every good treat-
ise on human physiology: the metaphysics of the case are
cleverly discussed in Taino's treatise * On Intelligence.”
Those of our readers who linve taken Issue with our remarks
with reference to sight will find both aspects of the subject
well worth pursuing in those works, to greater length than
Is possible in our limited spaco. Tho facts given ara suffi.

clent to sustain the position taken by us on this point in pre-
vious articles.

SOME NEW VOLCANO REVELATIONS.

The theory that our earth was successively a vaporous, a
fluld, and a plastic wass, which, by cooling during billions
of centuries, fionlly obtained a solld crust, in connection
with the fact that during all this time she rotated round the
sun and recelved on hor equator wolar heat (of which the
poles were nearly deprived), leads nocessarily to the conclu.
sion that, in the neighborhood of the poles, the slowly form.
ing solid crust must have become thicker than it s 'lrouml
the equator, because the solar Lieat was able to retard thix
cooling longer at the equator than st the poles. Such a
orus® I of course more easily perforated, by Intorior pressure
acting outwardly, where it is thinnest ; and voleanoes, which
are the result of such perforation, must \herefore be more
numerous In the thinner places, such s around the equator,
and scarce near the poles. This is confirmed by observation.
Active voleanoes are not frequent around the p.olm; the only
one near the north pole is In Iceland, while between the
tropica such voleanoss are found in conslderable nambers.

Another Interesting consideration Is that the amount of
material ojoctod by voleanoes I8 enormoun. The ostimates
! jothe volume of the lava vjected by Vosuvius, Binn, and
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' espoalally by the voleanoes of Iceland aro sppalling figures;
and all these masses necossarily come from the interlor of
the earth, and must creato in the neighborhood of the vol.
ennoes (which may be conxidered as safety valves) empty
spaces, which are filled up by a sinking of the crust. Thiy
logieal conclusion has been verified by the obsorvation that
every sotive voleano Is situsted in the center of & region of
depression, and never In one of upheaval, unless the mater.
inl ejected by the voleano iteelf be g0 considered.

But n still more remarkable fact has been revealed by the
cnleulntions of astronomers making observations at different
points of the earth’s surface. It is that there are two pointy
of dopression, extending even over the ocenn's surfacy, form.
ing a kind of flattened poles, one the exact antipodes of the
other. These points are the Antilles, in the West Indios,
and the Sunda Islauds (Java and its surroundings), in the
East Indian Ocean. Each region contains a greater number
of active voleanoes in a smaller surface than can probably by
found anywhere else on the earth. But the resson why the
ocean's sarface partakes of this depression, at these two vol.
canic centers, is as yet a problem. Modern observations
have already proved many irregularities in the form of the
ocean's mean level, making the ocean's surface to be far
from a perfect spheroid. As this surface must, according to
the Inws of hydrostatics, be always at right angles to the
direction of gravitation, it proves that, at various points of
the earth’s surface, the lines of gravitation do not pass
through the same central point, even on places of the same
Iatitude. As gravilation is a general property of matter, de.
pending on its mass, it proves that the mass in the interior
of the earth is not homogeneous nor of uniform density, and
that it is unequally distributed. As the interior is liquid,
this distribution may be affected by cosmic influences, as for
instance the relative position of the moon and planets; and
any change effected in this distribution may react on the
direction of gravitation on the earth’s surface, and 5o on the
form of the ocean, and thus slowly produce changes in its
level, which may, in some cases, cause an apparent rising
or depression of the land.

PROGRESS OF RAPID CITY TRANSIT.

The new Commissioners of Rapid Transit in this city aee
daily holding their sessions, and day by day their perplexi.
ties increase, if the published newspaper reports of their
proceedings are correct. They sre unable to agree eithor
upon the plan of construction or upen the proper route, The
original assumption that the Coromissioners were committed
to the clection of some form of chenp elevated railway re.
sulted in the production of a multitude of plans of that or-
der: and the promoters of some of these plans are backed
by influence which is not without effect upon the minds of
the Commissioners,

The indications at present are that, if any plan of rapid
transit is adopted now, it will be one comprising some form
of cheap elevated structure to meet an immediate want,
with little reference to ultimate econowy. Not what Is really
best and cheapest, but what is leas® expensive at first, seems
likely to win. The question, therefore, is not so much
which of the temporary devices to adopt, as where the road
shall be put.

All but two of the plans for elevated roads, !uid before
the Commissioners, propose to take possession of the publie
streets. Their projectors are no doubt able to demonstrate
to their own satisfaction that such an occupation of the side-
walk or the roadway woald be of signal advantage to ar -
street which should be chosen as the route of their road:
but can the occupants and property owners of any street be
made to believe it?

If we are to have an extension of elevated rapid transit,
which now seems quite probable, the public ought to insist
that the new roads be put where they will do least injury to
property acd business, that is, beficcen the afreets, not over
them,

The worst fallncy connected with this whole mstter is the
assumption that economy dictates a temporary structure of
emnll capacity—a cheap affair to meot a pressing presont
need,  The clty of New York is in its infanoy, Much as it
voeds rapid translt, and scarce as money 18 now, the wetrop:
olis of the country eannot afford to begin 1l.advisedly, how-
ever cheaply, In & matter which must largely determine its
future prosperity and growth.

The example and experience of the great city of London
would be & vory safe one for New York to follow, Rapid
transit is chiefly effocted in London by underground rail-
ways, which ramify in all directions; but as they are placed
below the level of the strects, out of sight, their opertion
disturbs no one, while their advantage to the public is so
great that overy yoar witnesses their extonsion,

Sir Edmund Watkin, a member of Parliament and Presi-
dent of the Metropolitan (London) Underground Railway,
and of the London and Grest Eastern Rallway, Is now in
this country ; and a fow days ago, at the request of the New
York Rapld Transit Commissioners, he addressed thom, giv-
ing a numberof intoresting particulars concorning tho pres-
ent status and operation of the rapld transit milway system
of London,

The London Underground Railroad Company, he said, al-
ready had about sixteen miles of road in operation, and in &
few months they would have twenty miles of completed
road.  They were negotiating for astill farther extension of
their routes, and would in time burrow under the whole clty
of London. These roads had proved to be a greater convent:
ence to the poorer clawses than to wealthy persons. The
avorage fare collectod was five cents, and the rate por mile
was reduced by & systom of commutation to onn ponny .

Last yoar theso ronds carriod 70,000,000 passengers,  Hoavy
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locomotives were used, and 1,000 tralna per day, each hav-
ing » earrying capacity for 1,000 persons, were ran over
them. The mte of speed was thirty wmiles per hour, or
Awenty miles including stoppages. The cost was §4,000,000
per mile, of which about four fifths was due to damages to
real estate caused by catting through blocks of bulldings
and tunneling undor houses. In wome places the roads mn
noder graveyards without disturbing the graves and the
vaults above,

According to this statoment, the cost of bullding wud
equipment of the London wnderground roads has been one
million dollars per milo, and the expenses for right of way
and land damagoes four millions dollars per mile, This
enormoas cost for land would be wholly saved in New York,
because here the rallway lines would be longitudinal with
and run directly under the main stroots, without lnvading
private property. But in London, owing to the formation
of the olty, the underground roads pass athwart the streets
and cut through private property in all directions. The cltl-
zens of London have ascertained by practical experience
that the underground system is the best, have invested in it
upwards of elghty millions of dollars, and are annually in-
creasing the investmont and extending the works,

Sir Edmund answered a large number of questions put to
him by our Commissioners, and corrected several erroneous
impressions prevalent here concerning the underground
rallways of London. He explained the construction of
thoso rallroads, and described at considerable length the dif-
ficulties oncountered in building and running them. He
said that 03 per centof the passengers on the London under-
ground roads traveled only short distances, and only 7 per
cent of them were carried to the end of the various routes.
This fact was regarded as very important, becauss it showed
that,in selecting a plan of rapid transit, the convenlence and
facility of those who wish to ride for short distances only
ought to be considered.

<~
STEALING BRAINS,

Professor Weisbach, in the preface to the further edition
of his “Treatise on Mechanics,"makes tho following remarks :
** As I consider my reputation as an suthor of much more
importance than any mere pecuniary advantage, it is always
a pleasure to meto find my * Mechanics ' made use of in works
of asimilar character; but when writers avail themselves of
it without the slightest acknowledgmeont, I can only appeal
tothe judgment of the public.” What the distinguished
suthor has so clearly laid down is generally recognized as
leading principle by writers and editors. Most writers, for
example, are glad to have the widest publicity given to their
productions, provided they receive credit for the same; and
there ure few reputable editors or publishers who neglect
this courtesy in copying from books and other periodicals.
Still more rarely do writers who are compelled from the na-
ture of their subjects to draw material from all sources
omit to state this fact, and give due credit to all from whom
they derive information. Recently, however, a very fla.
grant instance of neglect of this most ordinary counrtesy
has come to our notice, in & work entitled ‘“ Handbook of
Land and Marine Engines, by Stephen Roper, Engineer.”
No reference is made, in the preface of this book, to any
authorities who have been consulted; and throughout the
text, all credit for data and remarks is, with very few excep-
tions, omitted. Some illustrative examples are given below;
and In every instance mentioned, for anything that the au-
thor says, it might fairly be inferred that the matter is orig
inal

1. On page 81 is s stroke table, which is an exact repro-
duction of the original calculated by Mr. Auchincloss, to be
found in *“ Link and Valve Motions,” page 59.

2. On page 39 is a table of the properties of saturated
steam, which originally appeared in the eighth edition of
the Encyelopedia Britannica,and was copied, with due credit,
in Wilson's *‘Treatise on Steam Boilers,” and possibly in
other works.

8. On pages 82, 84, and 88 are three tables from ‘‘ Link
and Valve Motions,” which were original with the author of
that work.

4. On pages 197, 216, 219, 220, and 285 are statements, il-
lustrations, and examples, which were originally given in
the ** Cadet Engineer,” on pages 156, 183, 136, and 24, re-
spectively,

5. On page 227, we recognize a remark in regard to practi-
cal men, which originally appeared in the SCIENTIFIC AMER-
ICAN, page 17, volume XXX. Other quotations from the
SCIESTIFIC AMERICAN occur as follows: Page 258, the open-
ing remarks of an article on page 305 of our volume XXXII;
page 270, the entire article on ““ The Measurement of a Screw
Propeller,” which was published for the first time on page
240 of our volume XXXI; page 473, table and example from
an article on *“Feed Water Heaters,” published on page 288
of our volume XXXL

These are & few of the instances which we bave marked,
We conld fill several columns with similar illustrations;
but those already given, selected at random through the
book, tell the whole story. In fact, we have never seen a

more decided case of wholesale plagiarism, if we excopt an
incident which occurred in our younger days, when the dull-
est boy in school mounted the platform and attempted to
pass off one of Lord Bacon's most profound dissertations as
an essay of his own composition. Happily, such instances
of litarary robbery are very rare, and we are inclined to
think that Mr. Roper has sinned rather through ignorance
than design, If mo, he can even yot make some amends,
tardy though they be, by publishing a supplement to his
work, in which due credit is given to all authorities which

—
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have boen used. By dolng this, he will both Increase the
valas of his work, and the respect In which he will be held
by hix fellow men.

TRAUBE'S ARTIFICIAL CRLLS.

In the early days of modern chemisiry it usod o be taught
that the compounds produced under the Intlnence of life
were different in kind from those of the chemist’s laborstory,
and subject to different laws. A characteristic of ** vitality,”
indoed, was thought 1o be its power to reverse or transcend
tho laws of ““dend " mattor, death bolog the surrender of
the organism to the forces of inorganie chemistry, It was
commonly sod confidently predicted that the chemist, how-
over skillful, would never be able to construct the magic
compounds formod by the creative power of Iife: It was
oven doclared implous to attempt it.  But chomlsta wero not
to be dotorred by such objections, They persevered, They
bullt up from Inorganic materials first one, then another, then
thousands of the so-called organic compounds, and the old
theory of vitality was for ever shelved,

A corresponding mechanical theory of life is still held by
most physlologists. The mechanism of organiec growth is
declared to be something quite unlike anything that occurs
in the domain of lifeless matter, something utterly beyond
the skill and power of man to imitate. Even the lowest of
organized structures, it is said, exhibits a power of choloe In
the selection of food, and an individual mode of develop-
ment, which combinations of inert matter can never rival.
Life is assumed to be something unique, something superior
to the crude forces of dead matter; hence the structural
forms bullt up through its agency must be unique; hence it
is impossible for man to produce anythiog like them. The
wholo chinin hangs upon the first assumption, for which
proof I lncking.

Seeing that the physiology of growth hinges on the life
history of the cell—all organized bodies consisting simply of
amore or less simple aggregation of these organic elemonts—
the success which Traube has had in imitating with dead
matter the characteristios of living cells shows thatit is al-
togethor too early to dogmatize touching man’s prosent or
future inability to rival the physics as he has the chemlstry
of life,

The bebavior of those groups of compounds denominated
colloids and erystalloids by Graham, when their solutions
are separated by thin membranes from each other or from
solutions of erystalline substances,needs no description here,
The established fact that dissolved colloids cannot pass
through colloidal membranes formed the starting point of
Traube's investigations. He was aware of the additional
fact that the precipitates of colloidal substances are them-
selves usunlly colloidal. It followed, as a natural conso-
quence, that a drop of one colloid,if placed in the solution of
another sunitable colloid, would be converted into a closed cell
by the precipitate formed by the mutual action of the two
colloids at their surface of meeting. For example, a drop of
concentrated solution of gelatin plunged into a solution of
tannic acid is immediately surrounded by a pellicle of gela-
tin tannate, the thickness of which depends upon the rela
tive densities of the two solutions. This colloidal pellicle
is impervious to the colloid solutions, while it allows water to
pass through freely. Hereupon most significant phenomena
arise. The gelatin within the cell is more concentrated than
the solution of tannic acid in which it is immersed; it has
in consequence a stronger attraction for water, and absorbs
a portion from the weaker solution. To make room for the
increased contents of the cell, the pellicle stretches, separat.
ing its molecules to such an extent that the outer and inner
solutions come in contact, and a fresh precipitate of gelatin
tannate is formed between the original molecules. Through
the enlarged pellicle, water continues to penstrate,and the
process of growth in the cell wall goes onso long as a differ-
ence in density exists between the contents of the cell and
the surrounding liquid. A firmer pellicle is formed when a
little lead acetate orcopper sulphate is added to the gelatin.
That the growth observed is not a mere stretching of the
pellicle occasioned by endosmose is proved by replacing the
outside solution by water, whereupon the growth ceases,the
formation of new molecules of precipitate being prevented.
It will be remembered that the natural growth of living cell
walls is by the same process of intussception, or the deposi-
tion of new matter between the molecules already existing.

While the cell wall is growing, changes also go on in the
interior. So long as a nucleus of undissolved gelatin re
mains, the artificial cell is spherical. When the enclosed
gelatin is all dissolved, the contents become diluted by the
inflowing water, the density being least at the top, the
heavier solution settling to the bottom of the coll. When
sufficiently dilute,the cell contents begin todissolve the cell-
wall at the top; the pellicle of that part becomes thinner
and more extensible; as it yields, new matter is precipitated
between its molecules; in short the cell grows upward, and
often protuberances directed outward are formed, in Imita-
tion of living cell growth. Still more remarkable is the be-
havior of the pellicle of copper ferrocyanide precipitated
round a drop of a concentrated solution of copper chloride in
s solution of potassium ferrocysnide: or, better yet, accord-
ing to Sachs, around a small piece of solid copper chloride
in the forrocyanide solution. In the Iatter case a green
drop is immediately formed at the expense of the solution,
the precipitated pellicle of which encloses the solid nuclens
which is gradaally dissolved by the permeating water. Cells
g0 formed manifest active growth and a variety of differences
not easy to explain, Some have very thin pellicles, are
roundish, and exhibit a slight tendency to grow upward;
they usually form a number of small wart-like outgrowths,
and attain very considerable di mensions—from 04 to 0°8 of
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an inch In dlameter. Others have thick reddish brown pel.
licles, grow quickly upwards in the form of irregulsr cylin-
dern, rarely branch, and attain & diameter of from 008 to
016 of an lnch, and often several times that measurement in
hight. Sometimes combinations of thess two kinds form &
sort of horlsontal tuberous rhizome-llke structure, from
which long stalk-like outgrowths arise upward and root-like
protuberances downward,

Sachs insdets that these pellicles of ecopper ferrocyanide
do not slways grow entirely by Intusscoption, as Traunbe
supposed, but sometimes by eruption, as he terms it. In
such cases & brown pellicle is formed round the green drop;
water penetrates quickly through the pellicle 1o the enclosed
copper chloride, stretchies the pellicle rapidly, and at Jength
ruptures it. The green solution immedistely escapes through
the fissure, but becomes st once costed with precipitate
which appears either as an intercalated plece of the pre-
vious pellicle, or as an excrescence or branch of it, & process
which is repeated as long as any copper chloride remaing in-
side the cell. Besides these solutions already named, Traube
experimented also with mixtures of tannle acid with copper
and lead acetates,and soluble glass with the same substances,
or with copper chloride, etc., and came to the conclusion
that every precipitate, the molecnlar interstices of which are
smaller than the molecules of its components, must assume
the form of & pellicle when the solutions of its components
come in contact.

These pellicle precipitates are peculiarly well adapted
for the study of endosmotic processes. They behave very
differently from other membranes, belng often impermeable
to the most diffusible substances, while allowing other com-
pounds to pass through them ; and every kind of pellicle has
In this respect its own peculiarities. For Instance, the gela-
tin tannate employed by Traube in most of his experiments
{8 impormeable to potessiom ferrocyanide but permeable to
ammonium chloride and barium nitrate. The pellicle of
copper ferrocyanide of the other experiments mentioned is
Impermeable to barium chloride, calcium chloride, potas-
slum sulpbate, snd barinm nitrate, but permeable to
potassium chloride. Again, if a small quantity of
ammonium sulphate is added to the msolution of gela-
tin, and a small quantity of barinm chloride to the tannic
acid, the pellicle formed by their admixture is composed
of calcium tannste with barium sulphate deposited npon it,
diminishing its permeability: the two solutions can no
longer diffuse, but the encrusted pellicle is still permeable
to the smaller molecules of ammonium chloride and water,
From factsof this sort Traube infers that, in the permeability
of pellicle precipitates, we have a means of determining the
sizo of the molecules of different solutions, since only those
molecules can pass through = pellicle which are smaller
than its molecular interstices, and therefore smaller than
the molecules of the solutions which produce the pellicle.

SCIENTIFIC AND PRACTICAL INFORMATION.

OXUVITIC ACID.

MM. A, Oppenheim and S. Pfaff announce the discovery
of anew acid named asabove, and having the formuls C,
H,(CH,, OH, COOH, COOH). It results from the action of
chloroform on acetic sodic ether.

MANTUFACTURE OF ARTIFICIAL ALIZARIN.

The process of manufacture of this substance, as prac-
tised in Frankfort, Germany, consists in heating for 3 hours,
in earthen vessels, anthracene having its fusing point be-
twoen 404" and 410° Fah. with one fourth its weight of bi.
chromate of potash and 12 parts nitric acid of a density of
15‘04. Anthrajuinone is thus formed, and the crude result-
ing product is dissolved in 6 parts bolling nitric acid, of
density 1'5. The dissolving of the anthraquizone is contin.
ued until, on cooling, no residue of that substance is precipi-
tated. The solution then contains anthraquinone in a mono-
nitrated state, which is precipitated by water; and on the
solution becoming clear, the precipitate is dissolved in from
9 to 12 parts of a solution of caustic soda of specific weight
1'8 to1'4, heated to about 382° Fah. When the precipitateis
no longer augmented by the addition of hydrochloric acid,
the heating is arrested. The mass is allowed to cool, dis-
solved in boiling water, and filtered, and the coloring matter
precipitated in the hotsolution by meansof an acid. The yel-
low brown deposit is then ready, after washing, to be used
for dyeing. The residue on the filter is principally anthra-
quinone, which is re-used. The manufacture of artificial
alizarin is constantly increasing, The German production is
estimated at some 1,108,000 1bs. per year.

NEW METHOD OF DETECTING ADULTERATION OF FATTY OILS.

M. Roth employs, as a re-agent for the above, sulphuric
acid at 46" B. saturated with nitrous vapors by causing nitric
acid to act upon large pleces of iron. At the end of six or
eight days,the solution acquires a fine bluish green color, in-
dieative of complete saturation. This re-agent solidifies
eithor partially or entirely the olein of non.siccative oils.
The purity of the oll may thus be determined by noting the
time which it occuples in solidifying.

DETECTION OF FICRIC ACID IN BEER.

For this purpose, Brunner recommends acidulating the
beer with hydrochloric acid, and plunging therein a frag-
ment of woolon thread, and digesting the same in « dain marie.
After the thread is removed, it Is heated with a solution of
ammonis. The latter is filtored, evaporated in a dain marie
to small volume, and a few drops of cyanide of potassium
are added. The presence of 0°015 grain of picric acld in a
pint of beer is determined by a red color belng produced, due
to the formation of isopurpurate of potash,




FLOATING FIRE ENGINES,

engines is rapidly extending inall

The 'dlr‘h'h = wonlth, in b‘rlldlngn and merchan.
commerclal cltios, whore ’ ho rivers, rendi-
dise, in always aggregated on the banks of the Fvers,

to vessels, and with an unlimited supply of
1y nccossible h ines have
water at hand, Some improvements In these engines h :
recently boen effected by Messrs. Morry weather and Sons, o
London, England, and throo of them, of the most powerful
construction, have been supplied to the French Government.
The long lines of shipping which bound this city, and the
dangors of fire to which, from many causes, it is exposed,
give especial interest to these useful machines at the presen
ﬁx;:. the trial urip of one of the engines, which is now on
duty at Marseilles, France, the little vessel, full of passengers.
left the pier at Charing Cross and steamed with the tide to
Battersea bridge, which she renched in twenty minutes, She
steamed & short distance beyond the bridge, and was then
turned, running back against tide, and reaching the Charing
Cross pier in 56 minutes from the time of starting. On her
way back ghe was stopped at Millbank and successfully
beached ; the object of the manmuver was to show that she
cogld approach inshore sufficiently close to enable men to
convey hose on to land without having to pass through deep
wnwr.. The total distance run by the float—in and out—was
three miles and two thirds, the time occupied being 56 mi-
nutes, including the stoppage for the beaching operation, On
her way up the river, time was taken between the Chelsea
suspension bridge and the Cadogan pier, a distance of exact-
Iy three quarters of s mile, The time was exactly 4 minutes,
giving & speed of about 12 miles an hour with tide, the time
on the return sgainst tide between the same points being 7
minutes, orat the rate of about 6 miles an hour. During a
portion of the distance only one engine was at work, besides
which she had s number of passengers on board, so that the
average speed of about 9 miles an hour which she attained
was a very successful result. On reaching Charing Cross
pier, the pumping engines were set to work and a fine jet was
thrown from a 1% inch nozzle to an estimated hight of 180
feet. Two jets were then played from 1} inch nozzles and
sfterwards four jets from 1 inch nozzles 1o an estimated
hight of 160 feet. The whole performance was in every way
satisfactory.

Turping now to Figs. 1 and 2, it will be seen that the ves-
sel is & neat boat 45 feet in length, 8 feet beam, with 2 feet
draft forward, and 2 feet 10 inches aft, and having a total
depth of 4 feet 6 inches. Her builders were in some mea-
sure restricted as to the dimensions of the boat, as a vessel
of larger dimensions cannot be conveniently loaded on ship-
board in one piece for transport. The boat, however, is not
cramped, as there is ample room for coals, hose, stores, and
cabin compartment. The propelling engines are two in num-
ber, each working & gun metal screw 28 inches diameter.
The cylinders of those engines are each 5% inches in diame-
ter, with a 6 inch stroke, the number of revolutions being
280 per minute, and the steam pressure 75 1lbs, per square
inch. These engines work independently of each other, in
order to facilitate the manceuvering of the float, which will
bave to run in and out among shipping; and during the re-
cent trials on the Thames it was jocosely called the blockade
runner. By adopting twin screws the vessel is able to travel
in shallow water, a very desirable feature in running up
creeks. The boiler is on the Field principle, and is arranged
w0 drive the propelling engines and steam fire engine simul-
taneously, if required, and this would happen in the case of
a fire among shipping, wherein this engine might not only
hiave to be engaged in towing out = burning vessel, but in
pumping upon herat the same time. The boiler has a large
water and steam space; and considering the quantity of wa-
ter it has to convert into steam at 75 1bs. pressure, and not-
withstanding the large cubic contents 1o be filled by steam
before reaching that pressure, it effects this object in the
very short time of 10 minutes. The boiler contains 426 Field
tubes, giving 286 square feet of tube surface, and 35} square
feet of fire box surface, and is mounted with the usual fit-
tings, having one pressure gage for the stoker and another
for the engine driver, s spring safety valve and another on
an improved principle, gage cocks, whistle, ete, Itis fed by
feed pumps attached to each propelling engine, by another
long stroke feed pump on the fire engine, also by an arrange-
ment by which the whole supply of the fire engine punips
(110 gallons) can be forced direct into the boiler by one
stroke, and, lastly, by a Giffard’s injector.

The steam fire engine, while limited in weight and space,
is simple, and of sufficient strength to stand the raugh ussge
to which such machines are usually subjected. The pumps
have a steady stroke of 24 inches. There is no dead point
in the course of the pistons, and the engine will start with
the latter at any position in their stroke as soon as steam is
turned on, Another advantage is that the engine can be

worked at full speed, or at any intermediate speed, in the

event of a limited supply of water, or as slow as one or two
strokes per minute, This enables the attendant, in case of
need, to pump direet from the main pumps ioto the boiler—
a feature peculiar to these engines, and of great value when,
by neglect, the water is short in the boiler, or for the pur-
pose of lowering the pressure of steam on suddenly stopping
the engine. The pump is arranged to throw any class of
water, whether it be muddy or floating with sea weed, sha
vings, ete,, the valves buing specially adapted for such pur-
pose—an important feature.

Our engraviogs represent general and detail views of the
float nnd I8 engines, Figs. 8 and 4 belng respectively a plan
and a sectional elovation of the vessel, and Figs. 1 and 2 a
Plan and olevation of the pumping engine. In these views,

A is the framing, forming the bedplnte of the en‘gh::l.o T
framos are supported on a series of bearers fixed in : ont;
and are also conneoted with the boiler, thus fot:n :lin g
rlgid structure, and which does not exhibit any vi rt: 5
the vessel, when all the machinery is in full opernt ;:.“d
is the boiler, construoted on the Field system; the tu e
top plates are of the best boiler iron, the shell of stee 2

gixteenths of an inch thick. The top and tube pl-us; l';
fitted with eight screwed stays; the top plate has four lnd
holes, and the water casing around tho firo box has six m{u

holes, and blow-off cocks. The chimney, C, is hinged 0‘;
raising and lowuring, and in fitted with counterbalance an
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MERRYWEATHER'S FLOATING FIRE ENGINE—PLAN OF VESSEL

chain. The steam cylinders, D, are ench B% Inches diameter
and 24 inch stroke, and are cast in one pleco.  They are fit.
ted with wrought iron covers and gun metal glands, and are
fixed to the frames by strong brackots and bolts, '15 is the
main pump, which consists of one solid gun metal casing
lormed in such a manner that tho barrels are not cut m.'
ccor«:l wholn lpumplng sundy water, and having the valvesso
onstructed that any grit drawn into the
‘nto the pump lmm-I:{, but is dlnchnrgo(rl::“tphgo:::x:o:lr:::

| SEPTEMBER 11, 1878,

Jlowest part of the valve chambor, instend of in the highey
part, s in usual in most pumps ; aud as all water rans free)

out of the pump when at rest, the Intter aro not Hable to hy
disabled by frost. The valve openings are Inrge and quigy
free, having no gratings to impede tho passage of solid my.
terinls, while the valves and seats are readily removed fop
inspection or ropnirs, The pump pistons are ult.lubrlutln‘,
and when at work never require the application of the of)
ean. F F are wrought iron stays, coupling the steam cyliy.
ders direct to the pump in o rigid manner, thus relieving th s
frames of all strains during pumpiog. The piston rods, a,

through the delivery valves, These valves are placed in the

connect the stenm pistons with the pump pistons, and are

o
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MERRYWEATHER'S FLOATING FIRE ENGINE-ELEVATION OF VESSEL.
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formed of solid steel throughout without & joint. The cross:

heads, H, are keyed on the piston rods, and carry gun metal
clip brasses, H', which slide along, and givea partial revolu-

tion to the motion bars, I, and these bars actuate the valve
levers. The main piston slide levers, K, fit easily on th'G‘
motion bars, and are actuated by tho tappet clutches, K

Lovers, L, are fixed to the motion bars, I, for moving the
small leading piston slides, L', The starting levers are seei
at M, and at N uro the main plston equilibrium slide yalves
for reversing the flow of steam into the cylinders, these slides




SEPTEMBER 11, 1875.)

so constructed that, when they are in the middle of
their stroke, the steam ports are quite closed, proventing the
inlot of more steam, and thoe oxit of the exhaust steam, and
thus bringing the steam and pump pistons to rest, At one
end of each of the piston slide rods, N', Is attached a small
piston working in a cylinder, to which steam is admitted by
the leading piston valves, L'. The power used to move the
slide is merely nominal, not throwing the least straln on the
motion bars, I, and as a proof of this a slide can be pushed,
arrested, or forced forward by hand while the engine is

working,

O is the starting steam valve in the steam pipe, 0. The
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Scientific Amevican,

Economy In the Use of Fuol,

In & paper on economy in the use of conl, Intely read bofore
the Royal Bchool of Mines, Berlin, the following synopsis of
Intorenting historio facts s given: Tho progress in the econ-
omieal consumption of fuel in the last 50 years has beon
enormous, and has been effected in groat part by motallur-
gista; and hLere again we find the sclontific men taking the
load. In the economical application of the heat doveloped
by fuel, the Bessemor process i enormously effective, not
more than 10 1bs. of coal being requisite for the produstion
of 1 owt. of steel from pig iron by this method, while in the
older process, still in use for fine qualitios of steel, 250 1bs.
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18 to find any material infusible enough to saswer as s lining
in the furnnce where It 1s consumed, Some ides of the im-
portance of these Improvements will be had from the fact
that the economy in fuel effected in England alone, in the
year 1872, as compared with 1871, by the progress made in
the introduction of more perfect apparatas, represented mors
than 4,000,000 tuns of conl,

Honvy wn, Light Tools.
The great end at which all improvements sim is the
maximum of power combined with the minimum of material
aod weight, A man shoveling dirt with a shovel one pound

MERRYWEATHER'S STEAM FIRE ENGINE—ELEVATION.

exhaust pipe, P, passes down the chimney into a hollow baf-
fle, having an aperture upwards, through which the exhaust
steam passes into the chimney, affording the necessary blast,
Q is a small steam valve for admitting steam to the small
cylinders, Q. The feed pump, R, is easily accessible. There
is & pipe from this feed pump to the fresh water tanks, The
plunger is of steel, and covered with brass, the diameter be-
ing 1 inch and the stroke 24 inches. The plunger is fixed to
the c-osshead, H, on the driving side. B is a check valve in
the feed pump pipe to the boller, T is a patent air vessel
automaton feed apparatus for keeping up the required amount
of air in the air vessel, T', to insure s steady jet of water at
the nozzle, [ is the suction air vessel, and V a pipe from
the main pumps to the boiler, the water passing direct

are needed. Siemens, by making the heat which would
escape through the chimney of an ordinary furnace warm
the fuel and the air necessary to combustion, obtains an
economy of two thirds the weight of fuel. It was Faber de
Faure, an accomplished Bavarian metallurgist, who first
made practical use of the gases which formerly escaped in
immenss quantities from the tops of blast furnaces; and the
enormous blast engines, the hoisting engines, pumps, and
hot blast stoves, even the roasting kilns of such establish-
ments now-a-days require no fuel except this long neglected
waste product. Bischof, another German engineer and mot-
allurgical author, was the first to produce gas artificially for
smelting purposes, and this was certainly one of the great.
est advances ever made in our art. By first turning it into

through the feed pump. The feed water tanks are placed at
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gas, fuel can be much more perfectly consumed than in the
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heavier than it should be will 1ift 6,000 pounds more in &
day of ten hours than he would do with a suitable shovel
All this strength is wasted,

The same is true of machinery. So simple a thingas an
unlubricated pulley is felt in the furnace, and the cost of
the coal is augmented. Every useless pound in a truck or
carriage takes vitality from the horse which drawsit, and
costs the owner many extra dollars for his keeping. The
man who pulls an oar in the great boat races at Saratoga
puts himself in training and reduces every ounce of surplus
flesh. The racing horsocarries not one extra ounce of fat to
burden him in the effort to win, Yet working men will
carry through half their lives fifty pounds more flesh than
is needed for the best working condition, a burden which
tells against their efficlency and personal comfort through

MERRYWEATHER'S STEAM FIRE ENGINE-PLAN.

oach glde of the fire seogine under the deck ; there is also an-
other tank Jmmedintely under the engine. The conl bunkers
extend along onch aide of the boiler, as far back as the pro-
polling engines; there I8 therefore sn awmple supply of fresh
water, and n largo capucity for carrying conls,

The pumplog power of thid Jittlo float is very great, belng
1 000 gallons per winute through a jet 1§ inchen in dismeter
ton hight of 212 feet. It iy nrranged to purap 4 jots, and these,
each 1 inch dismeter, can bo thrown to adistance of 200 feet,

Burren s said to be s very sensitive reagent to rovoal the
Jpresence of coppor.

golid form, and hence ean be made to give us, as in the Sie.
mens furnace, in which only gas is used, & much higher
temperature than Is practically attained by the combustion
of coal in the ordinary way ; but perhapa tho groatest advan.
tage of gas is that substances, in genoral searcaly regurdod as
fuel at all, can be employed for the production of gas with
the most brilliant results, s matter of the greatest import-
ance, especially in & region destitute of trao coal like Call-
fornis. Lundin, a noted and thoroughly educated 8wedish
motallurgist, has taught us how to produce gas from wet
sawdust, entirely without preparation, of such power that
wrought iron may be molted with it, and the great difficulty

many years of their industrial life. Theso may seem little
things; but whatever wastes power, incroases expenses, and
burdens the laborer 1s not a little thing.

Tue now direot Atlantic tolograph cablo has boan suocess.
fully laid, and moessagos have boon transmitted at u high
rate of wpood botweon Now York and London, But the loo
borgs have, It s supposed, injured the cablo, and the con.
tractors are now fishing ap and outting out the fault,

TuERE are twonty-throo miles’ longth of pneumatic tubes
now In operation in London, used for sending telegraph mes.
suges,
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Terrestrinl Magnetism,
Tv the Bditor of the Seientific American:

In your issue of August 14 appoeared an interesting artlolo
on the subject of terrestrial maguetism, so-called, in which
the views entertained by Humboldt, Hansteen, and Gauss
wore clearly outlined. During the past year, 1 have dovoted
conslderable attention to the phenomoena of the earth's eloo
tricity, and my experiments have domonstrated that thore is
no such thing as terrestrinl magnotism in the sense in which
the term is usually employed, T'o use the term terrestrinl
magnetism is to Indieato that the earth is a magnet, whereas
the force which is characterized as terrestrial magnetism
stands, with relation to magnotism, precisely as the galvanic
current stands with relation to an electromagnet.

1 began my experiments in full view of the phenomena
got forth in the article to which allusion has been made,
pamely : The observed declination of the magnetic neodle,
and ils. inclination, and the intonsity of its action, ns well as
the facts that these phenomenn not only vary in one place
from another, but in the same place with time, and that the
noodle is subject to disturbances from natural phenomena,
such as the sarora borealis I had, in addition, the impor-
tant premise that currents of electricity sre continnously
flowing round theearth (I use the expressions ' currents”

and “* flowing " merely as convenlent terms), as Is every day
demonstrated in lines of telegraph connecting with the earth
and without the battery.®* That these earth currents are
wsinly generated by the sun’'s light and heat falling upon
the surface of the earth, there cannot be the slightest doubt.
That the electricity thus genersted is of two well known
forms, thermic and frictional, there also can be nodoubt ; nor
would it be difficult to estimate the immense volumes on
electricity generated in a day by the impact of the light
waves upon the earth's surface,

With these acknowledged facts and observed phenomenn,
in connection with the results of some experiments of my
own, it became an easy matter to show that the surface of
the earth is an immense electrie helix, or a series of sections
of helices or electric belts, whose right angles are the poles.

Taking as a basis the two facts that earth belts of electri-
city exist, and that their direction is east and west, we are at
once brought face to face with the phencmena of defiection
of a wagnetized needle by the electric current, discovered
by (Ersted in 1819, namely, that, if a magnstized needle be
suspended parallel toa wire conductor, the moment an elec-
tric current is sent through the wire the needle assumes a
position at right angles tothe wire, or nearly so, thus:

In Fig. 1 is seen the suspended magnetized needle with its

poles parallel to the wire. In Fig. 2 isseen the result when
a current of electricity is sent throngh the wire. And here
we have in miniature the cause of the direction of the com-
pass needle. The wire in Fig. 2 represents the earth cur-
rents flowing east and west; and, asin this experiment, the
compass needle is beyond doubt caused to point north and
south by the earth currents, which, flowing east and west,
must inevitably cause the needle to assume & right angular

other, which has also been proposed

Scientific Amevican.

rent, flowing in the colls of the helix at right angles to the
needle, corresponding exaotly with the electric belts en-
clreling the earth, which flow at right angles to the noedle
aud produce precisely the same rosults

Tho effects of the currents flowing In a hellx, It is thus
poon, are In every way the same as tho offects of the electric
currents enclroling the onrth enst and west, ‘I'he theory that
the phenomena of the magnetic needle nre due to the exist.
onco In the earth of n great magnet or a serios of magnets,
ls not only utterly Imurobable, In view of the phenom
ena observed, as It renders the phenomoena Impossible:
but It Is utterly and whally superfluous, since we hiave in the
elootrie enrth belty ample foree, and a forco which we know
could not possibly fail to produce the phenomona. Deschanel,
one of the greatest of practical students of natural philoso
phy, woll says: ** The actual phenomenn of torrestrinl mag
notism are not in very close agreemont with the rosults
which would follow from the presence of such a magonoet * *
in the earth's Interior, nor do they agree well with the hy-
pothesls of twolnterlor magnots ioelined at an angle to each
It would rather ap-
poar that the earth's magnetism is distributed in a manner not

reducible to any simple expression.” Thus the problem is

abandoned in the glamourof an hypothetical terrestrial mag-
netism ; yet the same author gives a dingram of the lines of
equal Intensity in the phenomena of the magnetic needle,
and those lines ure from east to west, procisely as the direc-
tion of theelectric earth belts, and are closely allled to the

isothermal lines. The thermal electric belts encircling the

earth, it became apparent to me, must correspond to the iso-
thermal lines, and this has been shown to be the case

Although satisfied with the results of my experiments, I

determined to pursue the subject more thoroughly, for the
purpose of demonstrating the correctness of my deductions
beyond the shadow of a doubt, and I constructed a wooden
globe sixteon inches in diameter, and wound it with a single
layer of copper wire, in a spiral running east and west with
respect to the lmaginary poles,
shown In Figs. 4 and 5.

When completed, it was as

I then placed n suspended compass needle near the surface
of the globe, so that, when no current was traversing the
lines, the needle stood in the position shown at A. The in.
stant the battery was applied, however, so as to give the
electricity the direction of the earth’'s belts or currents, the
needle assumed the position shown at B, pointing to the
north and south poles of our miniature world. Thus in our
great world, as in this miniature world, the earth’s electric
currents, moving in the direction of east and west, deflect the
magnetic needle to right angles, so that it points north and
south, By varying the strength of the current from the bat-
tery, by changing the position of the needle with respect to
the north and south poles, and by so connecting the battery
with different parts of the helix surrounding the miniature
globe as to preserve the isothermal lines of force, so as, in &
word, to imitate all the varying strengths and disturbances
of the earth’s electric currents, I was charmed to witness in
the minntest details all the Inclinations, declinations, and
disturbances of the needle that we witness on the earth, due
to the intensities of the electric belts in various localities,
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The problem is clear enough when we recall to mind thy |
as wo travel northward upon the earth from the equatoris)
oloctrie belt, the north pole of the needle inclines downward
at the rate of about 1" for 17 of Iatitude, until we rench thy
porth magnetie pole, latitude 70° 5’ N., longitade 06" 48’ W,
at which point the needle pointy directly down to the eartl,»

Of the many Interesting detalls of the phenomena obserypd
in my experiments, it is impossible to treat in the space of 4
single article. At some future time I hope to present ple
faotd more In detall,

What wo have learned and what we now know, 8o fur gy
human knowledge based upon practical experiments can oy.
tond, may be summed up as follows:

That the earth is not a great magnet, but that the phey.
omena of the magnotic needle are due to the electric enrt)
currents, which flow at right angles to the earth’s axes
These are, in brief, the bases of the argument:

1. No placing of magnets in the earth can account for the
variations of the magnetic needle,

2, Even If, by a cumbersome and overdrawn hypothesis,
magnots could be placed in the earth to produce the effects
observed at different places, the variations would still be
unaccounted for, for the reason that such magnets would be
permanent and without fluctuation,

8. The msgnetic theory is utterly superfluous, for the res.
son that the electric belts surrounding the earth, which we
know exist, could not exist without causing the magnetic
needle to point north and south,

4. These electric belts, being thermic and frictional, must
vary in localities, and according to the sitaation of the sun
with respect to the earth. This we know to be the cise, for
we not only find the thermic belts of equal intensity, s ex
hibited in the direction of the needle, closely allied to the
isothermal lines, but we find that the needle’s perturbations
are dependent upon the situation of the sun and auroral dis.
plays.

5. The electric belts, not only theoretically, but by actual
practical experiment, as we have seen, satisfactorily account
for all the observed phenomena, W. E. SAwyER.
Washington, D. C.

-

Ropailring the Independence Bell.
To the Editor of the Sciontific American :

Working in a railroad repair shop, I saw a machinist fit
pieces into broken locomotive cylinders, and the idea of re-
pairing the bell on the same principle suggested itself. The
process is as follows: A piece is slotted out by a machine (see
dotted line in engraving) and the sarface is scraped perfectly
true; then a pattern is made, and a casting in bell metal is
made from it. This piece is planed and scraped to fit per-
fectly Into the slot. This is done with the same nicety as
making a patch for & broken locomotive cylinder. To fasten
it in ita place, an oven is constructed with a door large enough
to admit the bell. The bell will stand upside down, on an
iron truck, with a wheel under it, so that it can be put in
and taken ont of the oven conveniently. The oven must be
heated by a clear fire, free from smoke, and the flames are

- ‘
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e direction, which, 2s we know, is north and south.
_f* But we have not yet made sufficlent progress. We have, Fur
3" it is true, satisfactorily accounted for the direction of the :
,E‘ needle, but we have not accounted for the dipping of the
iR needle, which, at the poles, is equivalent to its assuming a di-
g rect vertical position. Let us examine further.

As the electric belts, surrounding the earth, and moving
east and west (st least as rapldly as the diurnal revolution
of theearth), must form belts or circles of less and less di-
Ameter as we approach the poles, so at the poles we must
bave the effacts of the ends of a helix or coll of wire; and
what are these effects from a helix in which the electric cur-
rent is flowing? Perhaps I cannot better answer and illus-
trate than by a diagram of s helix with s compass needle
suspended in yarious positions with respect to the longitude
of the helix,

In Fig. 8 It will be obsorved that at the longitudinal centor
of the helix, corresponding to the earth’s equator, the nee-
dle, being equally affected by both terminals of the hellx,
preserves a horizontal position, but that, as we approach the
terminaly, the neadle dips and finally inclines to enter the
belix. In this simple form we have all the phenomens of

the direction and dip of the compass needle, the electric car-

“1n long ocean cables, these earth currents sre &0 strong that they often
seriounly laterfere with the working of the fnstruments

and to numerous electric disturbances, Perhaps I cannot
show more clearly than by a quotation, not only the fact that
the phenomens of the magnetic needlo are due to the electric
earth belts, but that these electric belts are continuous, and
in large part thermal and frictional, proceeding from the
sun's heat and light :

‘“ Besides the gradual changes which oocour In terrestrial
magnetism, both as regards direction and intensity of force,
in the course of long periods of time, there are minute fluc-
tustions continually trucenble, To a certain extent, theso
are dependent on the varying position of the sun; but over
and above all regular perlodio changes, there is a large
amount of lrregular fluctuations which are Invariably con.
nected with exhibitions of aurora burealis. They are sensi-
Lly the same at stations many miles apart, and they affoct
the direction and amount of horizontal much more than of
vertical force " in the magnetic needle.

As we approach the poles of our miniature globo with the
needlo, It gradually loses ita horlzontal direction, dipping
downward, just as we observe when wo approach the poles
of the earth, untll we reach one of the poles, when it be-
comes vertical and tends to plunge Into, and to one side of,
the helix, as indicated in Fig. 6

not to touch the bell. The bell and the plece are to be put
into the oven, and the door closed, till they become heated
hot enough to melt silver solder. Then remove the bell and
piece from the oven, and treat the sides of the crack and
piece with muriatic acid, prepared as silversmith’s acid for
soldering, Then coat the sides of the crack and piece with
silver solder. Do this part expeditiously, and free the sar
faces from dross; then, while the bell is hot and the solder
in a soft adhesive state, insert the piece in its place. Have
at hand two large pieces of iron (shaped like the inside and
outside of the bell), red hot, with suitable tongs for holding
them. These are to be used to keep up the heat if necessity
requires it. When the soldering is completed, allow the bell
to cool off.

I do not propose that the bell be used very roughly when
ropaired by this process; but I have no doubt it would be &
great pleasure for the people to hear the old bell peul fortly
with clear tone once more, CHARLES SMITIL
Ashloy, Pa,

Ascortalning the Altftudo of Clouds.

To the Editor of the Sclontific American :

Your correspondent, O, G, Forshey, olaims that, by a me-
thod which he relates, ho has ascertained the altitude of
some thunder or storm olouds to bo ag groat as 18 miles.

For amusoment, I have often computed the distance to

* It will be noticed that, in the {llustrations, I have merely (ndicated the
electric polos without refarance to the axes of the earth, whiohare slightly

different,
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- womo object struck by lightaing from a passing oloud, by ap.
: mﬁo‘fum!uu laws which govern the speed of u.,l.{.fa
wound : and while thus engagod, I found that, by the appll
oatlon of the sume laws, 1 could also determine, with nearly
the same accuracy, the hight of the cloud whence the light-
ning proceeded,

When a flush is seon, it starts from different parts of a
clond, frequently from directly overhead ; and aflter collect.
ing its complewent of volume and forco (the work of un in.
stant), it leaps to the earth from a quastor of the cloud often
quite distant and unlooked for. Upon weeing a flash, start-
ing, say, overhead, I begin counting seconds, After an in-
terval, porhaps of 7 or 8 seconds, rumbling thunder is heard,
first overbead, then In various portions of the cloud, differ-
ing in loudness according as the different initial forks of
lightning differ in distance; then all following the wake of
ench electric chain, until, in 15 seconds, it concentrates in
the final orash. Distanceto the objoot struck, about 8} miles;
hight of the cloud, about one mile and a half, When an ob-
ject 18 struck close by, these sounds proceed in reversed order.
The prolonged rumbling sounds, heard before and after a
stroke of lightning, are not all reverberations, but are in
great part true detonations of the electric fluid while it is
gathering up from the different and very unequally distant
quarters of the cloud, before its discharge to the ground.
By my mothod of computation I find storm and thunder
clouds to range from two miles high down to the very
ground. I submit my plan with the hope that it will be
fairly tested. M8
Lynchburg, 8, C.

The Keely Gaw.
To the Editor of the Scientific American:
1 notice, in an article headed ‘*Gems from the Keely
Motor,” in your issue of July 24, the following statement :
“ 1t is & vapor of so fine & quulity that it will penetrate metal,
and is lighter than hydrogen.” 1 contend that such a sub-
stance woald be contrary to the laws of Nature,

It is well known that the molecules of all substances
increase and decrease in size in proportion to the specific
gravity of the substanca, the lighter substance containing
the larger molecales. This may be demops‘rated by pouring
as much water into a glass as it will hold, then toking
& liquid of a heavier specific gravity than water, and adding
& portion to the water in the glass. Woe find that the quan-
tity added before the glass overflows will be in proportion to
the difference between the specific gravities of the two
liguids, If you then repeat the experiment, but add a liquid
lighter than water, you will find that the voluma will be
incrensed and the glass will overflow, the quantity overflow-
ing being exactly the same in volume ns that which you
added. This is explained in the following way: On filling
the glass with water, a portion only was filled, there being
vacancies between each and every atom of water; on adding
& heavier liquid, the atoms of said liquid, being smaller than
the atoms of water, pass between them, filling up the vacan-
cies; and until a sufficient quantity has been added to fill
those spaces, it does not increase the volume of water; but
on adding the lighter liquid, the atoms of which are larger
than those of the water, they do not pass between them, but
immedistely increase the volume and overflow the glass.

1f this be correct, and I have good reason to think it is, it
at once proves the impossibility of such a substance as this
so-called cold vapor is described to be; for it is plain that it
would bo impossible for the larger atoms or molecules of the
cold vapor to pass between Lthe smaller molecules of metal.
Were the specific gravity of the cold vapor heavier than
motal, instead of being lighter than the lightest known sub-
stance, it would be more practicable,
Monticello, Pa.

E. G. Acuesoxs,

Thoe Remarkable llvulrlo Phenomenon,
To the Editor of the Seientific American :

Regardiog the statements relating- to the singular elec-
tric phenomens descrived on page 100 of yourcurrent volume,
as being In some respeots opposed to hitherto observed facts,
I decided to investigate the case thoroughly, and ascertaio
in the first place what the facts were, and then see whether
they were in aecord with previous observations. For this
P , I sent one of my assistants to the house where the
electrical displays oceurred, furnished with the proper in.
struments for making caréful and scourate measurements of
thse resistances of the rods, pipes, and othor conductors about
the premises.

The first measurement taken was to aycortaln the resist-
ance between the two pipes leadiog to snd from the heater.
This was found to be less than 001 of an ohm, and most of
that was probebly due to the conpections of the galvanome-
ter. Of course this proved conclusively that o sparks over
passed between these pipes, and Mr. Baldwin, the occupant
of the house, said that the published statement Was wrong

thily re; .

h‘l‘ho M‘S::nm of the supply pipe, overflow pipe, waste
pipe,snd lightniog rod were then measured, with the follow-
lug results: Resistance of the lightning rod =161 ohms; of
wasls pipe=284 ohms; of overflow pipe=15 obms; of sup-
ply pipe = 0. ‘The house stands on a Lill on the dividing line
of & slate aud limestone formation, and the lightning rod
has beon placed in the fissure of the rock to the depth of
perhiaps 6 or 7 feet, and {s therefore partislly insulated ; and
ftw normal resistance is doubtless much more than 161 ohms,
which was found while everything was wet, a minstorm
haviog come up just before the tests were made, A resist-
anse of 161 ohws in the lighining rod, however, Is sufficient,
1o wy opision, to cocasion all the plegomena of discharge
which have bevn observed during heavy storms. The sup-
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ply pipe Is iron, and leadw directly to a spring half & mile
alstant, whore the best earth connection in the country is
found. Owing to the insulating quality of the foundation
upon which the house rosts, the house constitutes one side
of a loaky condenser, of which the slate and lmestone form
the diclectrio, and tho earth the opposite side. When &
thunderstorm ocours, the whole house is charged in a greater
or less degroe ; and as thelearth connection of the lghtning rod
is Insufficlent to carry all the electricity which it recelves,
the electricity is discharged through every available channel,
of which the supply pipe 1s the best. In light storms, the
phenomenon would not be noticed; it becomes very marked
in heavy ones,

In this case the supply pipe was the safety valve of the
house. The proprietor of the house was advised 1o connect
the lightning rod to the supply pipe by a large copper wire,
which will probably terminate the carious phenomena which
have boen observed.,

I trust the time will s00n come when lightning rods will be
erected by persons possessed of sufficient eleotrical educa-
tion as to be ablo to tel]l whether thoy have a rosistance of
161 obwms or of 0. Probably no lmportant business st the
present time,is as a rule,entrusted to n class of men so utterly
ignorant of their duties as this one, In every case where o
building supplied with a lightning rod is destroyed by light-
ning, the parties who put up the lightning rod ought to be
prosecuted. A vigorous course of treatment of this sort
would soon convince these people that a reasonable amount
of study of the laws of electricity is necessary for their own
safety as well as that of their patrons.

I wish that every electrical phenomenon which ocours could
be promptly and carefully investigated by competent, prac-
tical electricians, 'Why cannot the scientific departments of
our colleges undertake this service? It would furnish s
fand of accurate information which would prove of very
great practical value,

New York city. Grorak B, PrEsCOTT,

Puritication of Hen Houses,

Advice like the following, which we find in the Lice Stock
Journal, is always in order;

As the hot season advances, poultry keepers should not
neglect the purification of the fowl houses, Propersanitary
measures must be taken, or health and successful poultry
raising cannot be expected, nor is it deserved. Lime isan
excellent purifier, and,'when carbolic acid is added to the
whitewash, will effectually keop away vermin from the walls.
After every cleaning of the floor it should be sprinkled with
carbolic ucld ; dilution,twenty of waterto one of ncid, Thisis
one of the best disinfectants and antiseptics known, and is
not used as much us it deserves, The roosts should be sprin.
kled with it every week. This whitewashing should be done
iwice at least, better three times, a year. The nests of sit-
ting hens should be sprinkled with carbolic acid to keep off
vermin ; and the coops also.where young broods are kept for
a time, should be purified in this way. If a hen gets lousy,
the dilute acid will destroy the Jice, if put under the wings,
and on the head and neck. Wood ashes are excellent to
be kept in fowl houses for hens to dust themselves with.
They are much more effectual than sand ; but sand should also
be kept for a bath. Without proper attention to these mat-
ters, poultry keepers cannot expect to succeed.

BORING BITS.

In continuation of our article on augers, published on page
138 of our current volume, we give the following illustra-
tions and description of the various kinds of boring bits in
use. The engravings are selected from the pages of Knight's
“ Mechanical Dictionary."*

In Fig. 1 and succeeding Illustrations, various forms of
bits are given. The gouge bit a (Fig. 1), before the invention
of the pod, spoon, and twisted bits, resembled the half of a
reed split longitudinally, and had a sharp end like & gouge.
The change 1o the spoon bit, 3, was merely giving & conol-
dal end to the tool, which enabled it to enter more accurate-
Jy at & given spot. This is the dowel bit used by coopers.
The nose bit or shell auger, ¢, has & long barrel, and the
Inrge sizes are used by the pump makers, and called pump
bits,

Fig, 1.
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The chamforiug bit, d, for opening holes so as o admit
o confenl hends of the ordiasry wood sorew, consists of a
conical reamor with testh,

The expanding center Lit, ¢, consists of & shank and center
point, and a chisol.shaped outter,: whose distance from the
center is regulated by slipping the bar, like that of & beam
compass, In the socket of the head, & st scrow malntaining
it at its adjustment. This serves for cutting out disks, or
for cuttivg elrcles for lulsylog.
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For cutting hard wood, such as the finger and key holos
of flutes, bits are employed with a

Fig. 2" square point and two diametrical cut.
’ ——  iing lips, g (Fig, 2); the smaller one ap-
; proaches very closely the character of
‘ a drill,
/ The French bit, A, for hard wood, Is

a drill, and as wuch Is used in o Iathe
head. The center poiat and two sides
merge Into an easy curve, whick Is
sharpened all the way round and ulit-
’ . tle beyond the largest part.

The German pod bit, k (Fig. 8), bas
a long elliptieal pod aed a screw point.’
It makes a taper to the end of the hole
unless it is driven clear through.
The spiral ribbon, m, is a bar having & half round section.
This is twisted 0 as to throw the flst side to the exterior o
form the outside of the

eylinder; the inside is not

filled up by the metal, but L
makes a hollow spiral, and = °
the bottom eénd has & sin-

gle cutting lip,

The twisted flut bar, 2,
assumes the form of a
doubled threaded screw,

no vertical vacancy exist-

ing in the twist.

The spiral rib bit, o, is
known, especially in En-
gland, as the American bit

and basa cylindrical shaft, @ @
around which is twisted

aod brazed a single fin or *  *
rib,

Behind the worm, as in example p, may be & small dlame-
tric mortise for the reception of a detached cutter which has
the nicking point and cutting lip of the ordinary center bit.
The cutter is kept in its central position by & square notch
which embraces the central shaft of the bit, against which
it Is forced by a wedge.

The grooved bit, s, hasa cylindrical stem and spiral groove.
One form of expanding bit, ¢, Fig. 4, has & central por-
tion which has the point, and & hinged portion which carries
the scribe and the router. The movable portion is set by a
screw, so as to regulate the radius of the hole.

Fig. 4.

Foving-Tits.

Fig. &
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Spiral-Bits.

&

Erpanding. Fits.

Another form, w, has three radial cutters, which are ex
padded by means of a taper wodgoe and an axial screw. The
latter is operated by a screwdriver, whose end is introduced
into the socket, the threaded end of which is the means of
securing it to the brace.

A Romau Tununel in Alglers.

Several civil engineers, engaged with the surveys for a
water conduit frora Touja to Bougle, bave made a very inte.
resting and important discovery. A mountain which was
situated in the proposed line of the corduit was to be tun.
neled for a leogth of 500 yards; and In searchirg for the
most suitable place the engineers discovered an anelent tun.
nel 0 feot 8 inches fn hight, and 19 feet 7 inches In cireum-
ference. It is supposed that this is the same tunoel men-
tioned in an epigraph found at Lambéoe, necording to which
the wunnel was bullt jo the relgn of Auntonius Pius, the
plans being proposed by s veteran of the Third Legion,
named Noolus Datue.  Findlog works like this after a time
of 2,000 years, we cannot but be greatly astonished at the
power, eoergy, and gonius of a nation which produced, with
tho limited mweans avallable at those times, such gigantio
stractures. — Stwmmer's Ingenieur.

Successful Swimming Across the Huglish Channel.

Captain Webb, alter falling In lix first endeavor to swim
from Dover, England, to Calals, France, has sneceeded in his
second attempt, and has traversed the distance, some twenty.
one miles, in twenty.-two hours and forty-threo minates.
This is certainly the most wonderful feat of swimming ever
accomplished. Captain Webb wore no life preserving appa-
ratus whatever, but swam without clothes,

It is not difficult to Imagine & man possessing muscular
power sufficlent to sustain such extraordivary exertion, but
that it could be exercised during so long & sojourn in the
water, the effect of which Is to evol the body below its nor-

—

*J. B, Ford & Co,, pobitshers, Naw Tork clty

‘wmal temperature, and so largely diminish the vital force, Is
surprising.
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COOKING CHAMBER.
annexed engraving, & new chamber
top of cooking stoves, whereby all odors,
and other emanations from cooking are drawn

We illustrate, in the
or covering for the
off from the apartment in which the cooking is done. By
means of the same device, it is claimed that the heat of the
stove during hot weather may be conducted away, and in
cold weather may be utilized for warming other portions of

American.
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the top of the frame are two girts or arms firmly at
tached, one upon the front and one upon the back. Upon
these rests the plate or top of the machine, which is secured
to them by screws.

In the top, around each cutter head, are nicely fitted a se-
ries of rings that are removable when the operator desires
to place the culters 8o as 1o have them operato upon the un-
der side of the pioce to be cut or molded. The apparatus is
thus rendered loss linble to accident when applying the

the house. The chamber also serves ns & hot closet for
drying fruit, and as s plate warmer; and throvgh its use, we
are informed, boiling can be done with less fire
and in a shorter space of time than upon the
open stove.

- The box ismade of sheet metal. The heat
may be led into the chimney by a short pipo,
as represented in the engraving, or the pipe
may be extended into another room and ter-
minate in a suitable register. The top and
back of the chamber are united; the upper
portion has a grating floor, A, 80 as to form a
separate compartment, access to which is had
by the door, B, and which may serve as a re.
ceptacle for warm plates or for other uses.
At the back of the lower chamber, and also
on top of the box, shelves are placed for sct-
ting cooking utensils upon. The sides are
movable, and slide back and forward. To
these, the front doors are hinged. By
pushing back the sides and opening thedoors,
the whole chamber is thrown open, giving
free access to the top of the stove, A
frame is supplied, which fits on top of the
latter and serves to hold cooking vessels. The
apparatus can be attached to any make or
pattern of stove by elongating the ribs or
frame and by enlarging the doors. It can be
easily taken spart and packed for transporta-
tion.

Patented April 13, 1875. For further in-
formstion address the inventor, Mr. John D.
Smedley, Syracuse, N. Y.

Excommunicated Insects,

Apropos of the efforts in progress to destroy
the phylloxera and other insect scourges in
France, s writer in La Nalure gives a cu.-
rious bit of information relative to the way
in which such pests used to be proceeded
against when Science, save so far as it could
be made to sgree with theological dogmas,
had no existence for the world. In 1120, the
Bishop of Laon formally sxcommunicated all
the caterpillars and field mice. In 1488, the
grand vicars of Autun commanded the parish
priests of the vicinity to enjoin the weevils ‘o
cesse their ravages, and to excommunicate them, In 1585,
the Grand Vicar of Valence cited the caterpillars to appear
before bim for trial. He kindly assigned them counsel for
their defense, and, as they did not appear, proceeded against
and sentenced them, fn confumaciam, to clear out of his dio-
cese, & command which they probably obeyed.

During the seventeenth centary, thirty-seven similar judg-
ments, sgainst both insects and quadrupeds, were issued.
Ozne is on record. during the eighteenth century, fulminated
against & cow ; and there is still another, of later date, due
to & judge of Falaise, who condemned and hanged s sow for
killing = child. s

-y
.

IMPROVED ORNAMENTAL MOLDING MACHINE,

The object of the invention illustrated herewith is to com.
bine several valuable improvements
suited to molding machines in the
simplest form.

By the arrangement here shown, a
staunch and unyielding frame In se.
cured, that will admit of great speed
of the running parts, and prevent any
twist or cramp that would tend to in.
crease the friction in the boxes from
an imperfect or yielding floor upon
which it may be placed. The boss or
foot of the frame is cast separate from
the trusk or post, and the two are fit.
ted and bolted together, or they may
be both cast in one plece, Theseo to.
gether make the main frame of the ma.
chine, to the sides of which the yokes
or box frames are attached. The boxes
are connected together by a broad plate,
A, which has V.shaped edges that fit
into correspondingly shaped grooves in
the perpendiculsr ribs cast upon the
sides of the main frame, and the yokes
are thus beld to the frame by gibe, B
The yokes carrying the cutter shafts
are moved up and down by mesns of
the screws operated by the hand wheels
and bevel gears. The screw and hand
wheels rest in stands that are attached
to the main frame near the top. By this
movement the cutters are brought to any desired hight In rela-

adapting the catters to the work in hand, By this mode of
censtruotion the belts and all other working parts of the ma
h/ne are on the outside of the frame, convenlent to the hand
f the operstor when sdjusting, ofling, or repairing. At

> //‘(}:":

work.

SMEDLEY'S COOKING CHAMBER.

It is claimed that the machine is capable of being run at &
high rate of speed, with scarcely any perceptible jar or
vibration, giving an easy, smooth, rapid cut, and that con-
sequently a greatly increased amount of work can be done
with less labor.

The machine and its Improvements are covered by four
patents, the latest dated April 9, 1872. For further particu-
lars address the patentee and manufacturer, Jonsathan P,
Grosvenor, 12 Fletcher street, Lowell, Mass,

Carbonic Acld Gas as a Motive Power.

On this subjeet, Professor de Repentigny (of St. Therdse
College, Cansda) writes us that he has discovered a method
by which the gas may be obtained in large quantities, and at
a very moderate cost. There exists in Canada a peculiar for-
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Imlllnn known ax gray Irob sand, which contains a large por-

ton 1o the top of the table of the machine, thereby readily | portion

of carbonate of lime, Hoe says: It |y very cominon

in this section, and may be found in {mmense quantities.”

When treated with dflute oll of vitriol, & complete solution
of the sand ensnes, accompanied by & coplous liberation of
carbonic acld (Fo 0O, 4 H, 80, == Fe 80, 4 (0,4H,0) The

" lduo remaining, consisting chiefly of a solution of cop
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peras, along with sulphate of manganese, lime, and othey
impurities, he treats with ferrocyanide of potassium for
making Prussian blue.

o
-

Soundings In the Gulf of Mexico,
The U. 8. Const Survey steamer Blake, Lientenant Com
mander C, D, Sigsbee commanding, has recently returned 1,
Washington, after an excellent winter's work in running

lines of soundings in the Gulf of Mexico. These deop soq
examinations are the first ever made in thyy
portion of the ocean, and consequently, iy
points of novelty, are on a par with thoge of
Commander Belknap of the bed of the Paj.
fic, Bteel pinnoforte wire, No, 22 gago and
wolghing but 14} 1bs, v the mile, wag em.
ployed a8 a sounding line with uniform sye.
cess, even in heavy seas, e

The results show that the slope of the delts
of the Mississippi is gradual, and that thy
deepest water in the vicinity ison a prolonga.
tion of the axis of South Pass. At the endof
that line, 120 miles distant from South Page
lighthouse, the depth was 1,682 fathoms, The
limiting lines of the system of lines, which
was run by the Blake, extend (magnetic) sast,
half mile south of Pass i I'Outre, at the end
of which was found 426 fathoms, and south.
west of Southwest Pass, which ended in 608
fathoms, On the latter line was found the
only abrupt irregularity of the bottom found
off the delta, Up to April, the currents im.
mediately off the passes set generally to the
westward, after which they appeared to get
gradually to the eastward. On May 4, the
Blake commenced a line between Sounthwest
Pnss and the Rio Grande. Until half the dig.
tance between the ends of the line had been
passed, the depths were not great; but after.
ward the water deepened, the greatest depth
on the line being 900 fathoms. About 105
miles from the Rio Grande, at seventeen miles
from the Southwest Pass lighthouse, the
water had deepened to 82 fathoms, after
which it shoaled gradually to as little as 18
fathoms, and 80 fathoms was not reached
again until ninety-four and a half miles from
the lighthouse

On May 6 a sounding was got in 47
fathoms, the sounding rod bringing up hard
bottom—enameled shells, ete.—(theonly in-
stance in which hard bottom was obtained du.
ring the season Tortugas was neared). Ata
sounding in 583 fathoms, in latitude 27° 07"
porth, longitude 94° 35° 15" west, the sound -
ing rod brou ght up dark mud, or coze, which emitted so of-
fensive an odor as almost to drive the people from the fore.
castle, where the sounding operations are carried on. The
odor soou passed away.

On May 9 commenced the longest line run during the ses-
son, that from the Rio Grande to Tortugas, a distance of
about 760 miles; 100 fathoms was not reached until about
forty miles from the Rio Grande: the water then deepened
rapidly. At about 100 miles from the Rio Grande the depth
was 830 fathoms, whereas the previous and following sound.-
ings were respectively 1,386 fathoms and 1,648 fathoms.
This was the only marked peculiarity of the bottom found on
the line; soundings varied from 1,600 to 2,100 fathoms, the
bottom being undulsting, apparently. No porthern exten-

GROSVENOR'S ORNAMENTAL MOLDING MACHINE

sion of the bank of Yuoatan was discovered. The greatest
depths were 2,008 fathoms, 2,025
2,016 fathoms, and 2,110 fathoms. The
averago specific gravity of the water of
the Gulf is about 10265,

The following is an example of the
guickness with which the Blake does
her work : On one occasion she got the
following results in actually one hour
from the time of stopping the engines
to sound to the time of steaming ahead
again: A sounding in 1,500 fathomns,
with a specimen of the bottom, water
specimens, and temperature, at the sur-
face and at the following depths in
fathoms: 100, 300, 600, 900, 1,200,
1,600. There were but seven men on
the watch to accomplish this.

During the summer the Blake will
work in the Gulf of Maine, when the
new machine will be tried, as also A
now sounding rod by Admiral Porter,
and another by Mr. Wilson of the navy
yard,

e s A, e ——
Motnl Glass,

Another hard glass, to which the
above name has been given, has been
produced at Count Solm'’s works, near
Buntzlau, Germany. The tests with:
stood appear to be about the same a8
those to whioh the Bastie glass was subjected, with the ex-
coption, however, that the metal glass is indifferent 1o cold
water when highly heated. The Bastie glass breaks under
simllar conditions. The treatment to which the glass Is
subjected in the new process is not msde public; bat it is
probably, like the Bastie method, a system of annealing.
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COCHLIOSTEMA JACOBIANUM,

This singular plant, with agave.like follage, and some-
what orehid-like blossoms, is ono of great beauty, A plant
belonglng to the same genus was Introduced in England
some fow yours ago, and more than one of the principal nur.
serymon flowered it successfully, M. B. André, however,
who, In the Reoue Hortizolo, recontly gave s figure of what
hio deems to be a new spocles, appears to think that the elder
species Is now entirely lost 1o the English gardens; but
whother he has sufficiont proof that such is the case we
doubt. Our engraving will serve to convey an excellent
idoa of the agave.like foliage of the plant deseribed as & new
spocies by M. E. André, An ongrav.
ing, however, ean give no Idea of the
beauty of its infloresconce, The potals
of the flowers, which are of & wsoft
velvety purple, measure 14 Inches
across, while the sepals are of a pale
rosy white, The spoon.shaped bracts
are of a deep bright salmon color, the
whole of the stalks being of a paler
tone of the same color, flushed at the
Joluts with a full brownish pink. The
flowers exhale a delioate perfume,
similar to that of cortain oncidiums,
to the blossoms of which they present
a superficial resemblance, The beaun.
titul flowers of ¢ Jacobianum have
the defect of belng exceedingly evan.
escont, as noticed in the previously
known species which has flowered in
Eogland. This defect, however (which
is peculiar to nearly all commelyna
ceous plants), 18 more than counter-
balanced by the profusion with which
the flower spikes are seemingly pro-
duced on well grown plants, In the
new (?) species described by M. E.
André, he relies for its distinctness on
the following differences from the old
one: First, by the far less hirsute
character of the flowers; and second-
1y, by the uniform green of the leaves, the elder species
having them either strongly blotched or bordered with pur-
ple. He also relies on the much larger general dimensions
of the plant. Itis presumed that so large a plant can only
be an epiphyte upon some of the forest giants that clothe
the deep slopes and valleys of equatorial Amorica. In a
shaded part of the stove house it is not difficult to flower, and
its multiplication may be effected by the separation of the
small lateral buddings until seeds shall have been obtained.
It is well worthy of = place in the orchid house.

MESEMBRYANTHEMUMS.
These beautiful flowers belong to South Africa, where
there may be found no fewer than 250 species or thereabouts,
For the sake of convenience, Haworth has di-
vided mesembryanthemums into forty-three
sections and sub-sections. M. debile and crass-
ifolium, though thought by some to be Austra-
lian species, nevertheless belong to the Cape,
and probably went first to Australia from there
or from England. M. cordifolium (the ice plant),
so well known in country districts, was sent to
England & few years ago by Baron Miller; but
it is likely that some plant-loving emigrant
took it out to Australia. The majority of mes-
embryanthemums are easily grown, and make
firstrate window and rockwork plants. Com-
mon garden soil suits them perfectly ; the kinds
represented in the accompanying illustrations,
and their immediate congeners, may be placed
among fancy sorts—little gems well worth cul-
tivating on sccount of their quaintness and va-
riety rather than as subjects for purposes of
general decoration.  For those who are fond of
uncommon forms among plants, but who have
little time or space to devote to their culture,
these are plants well worth attention. M. min-
imum, of which we give an engraving, belongs to the sphw-
roide section, a group in which there are fouf others, m.
truncatulum, obconellum, nuciforme, and a new species which
is much larger than the others, and which has boen named
m. truncatellum. These plants never form a ste™ and in.
crease in size by bursting through the fleshy top, When the
outer part shrivels up, and the new formation takes I8 place.
The flowers, which issue from the center, are pale rose.
Plants like these require to be potted in very sandy #oll, and
roquire to be well drained, when they will grow well. M.
teatioulare, of which an Tlustration is also given, is & rare
and beautiful plant, with a skin as smooth as silk, and very
glancous. It is sometimes called m. octophyllum, but we
never yet saw it with eight leaves. It Is somewhat delicate,
and should be potted in half silver sand, the other half
being lonm and brick rubbish, and should be kept near the
glass in & dry house. M. flwum is closely related to this
species, but it is more easily cultivated than m. testiculare.
Among the most interesting of the mesembryanthemums are
m. tigrinum (tiger's chap), m. lupinum (wolf’s chap), m. Je.
linum (cat's chap), m. erminum (rat's chap), m. murinum
(mouse’s chap), and m. muatellinum (woasel's chap), all ox-
ceedingly interesting, and easily cultivated kinds; their flow-
ors, which are all yellow, open in the afternocon. They
form waluable plants for rockwork in summer, standing
well out of doors in the south of England from May antil
October. They are easily propagated by pieces pulled or)
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cut off and lald in the sun on molst sand, where they root

frooly In & fow weelks, and often keep on flowering as though
nothing bad happened,

- -
A Frofitable NSource of Plerie Acld,

G, C. Wittsteln calls attention to n new source of plerie
acld. This is o long and well known drug, the resin of
wannthorrhaa arborea, a plant which Is a native of Australis,
It Is koown as scarold resin and as the yellow rosin of Bot-
any Bay In New Holland (resing gearcidis and resina lutea
Novi Belgii). The advantagos of using this substance for

the manufacture of plerie nold are twofold, First, the mate-

COCHLIOSTEMA JACOBIANUM.

rial is cheap; second, the yleld is large. About one hundied
and fifty grains of the pulverized resin were placed in a
beaker glass, and 760 grains crude nitric acid, of specific
gravity 116, poured over it; the beaker was covered with a
glass capsule and digested at a gentle heat, The mass soon
swelled up, and a deep brown crust formed over the liquid.
This crust needed to be broken up from time to time with a
glass rod. After about three hours, nitrous fumes ceased to
bo evolved, and the mass was allowed to cool. The next day,
he found the bottom of the beaker covered with a thick layer
of yellow crystals. Above this was a brownish red tarry
mass, which hung together in & lump. This was taken out
and again digested with 375 grains nitric acid ; but there was

almost no action, at least no more nitrous acid was formed,

MESEMBRYANTHEMUM MINIMUM.

and no crystals were deposited from this second liquid on
cooling, showing that it is unnecessary to treat the resinous
mass with nitric acid a second time. In the present case it
was desirable to lose as little as possible of the product

MESEMBRYANTHEMUM TESTICULARE.
soughit; hence, after the crystals that formed had been taken
out, tho second liquid was added to the mother liquor and

ovaporated to dryness, The first crystals were added and

L g

the adhoring nitric acid driven off at 212" Fah, The total
residue welghed 100 graing, almost § of the resin taken; it
wus yollow and erystalline, and contalned nothing smorphotus
but siogle crystals of oxalic weld. The plorie aeld thus oh.
tulned, after rocrystalizing to secure the oxalie seld, welghed

75 grains.  Hence, the yleld is 50 per cent of the erode ma-
terial.

Fused Boracle Acld,
Fused boracie acld, which approaches glass In some of its

external charaoteristics, presents some propertios worthy of
note,

In the viscid state it may be drawn out Into thresds,

which solidify rapidly, and from this
point of view It duectility rather re.
sombles that of sillea than of glass.

Ity hardneas, between 4 and 5, places
It between fluor spar and apatite; it
scratches ginas, and is with difficulty
attacked by sand, and even by emery,
dry or with oll. It takes seven to
elght times ss much time in grinding
as glass under the same clrcumstan-
ces, This resistance to frietion, which
does not accord with its hardness, de-
pends doubtless, as M. Damour hax
recognized in the case of other miner

als, on a speciality of structure., Melt.
ed boracic acld, In mass, becomes
slowly hydrated in contact with wa-
ter. In powder it is acted on rapldly,
as shown by Ebelmen. If the powder
is sprinkled with water, its tempera.
ture may rise to 100", Boracic acid is
chiefly remarkable for the persistence
of its temper. If poured upon a cold
metallic surface, glassy plates are ob-
tained, the under surface of which,
chilled by the metal, is more strongly
tempered and more expanded than the
upper. Hence results a flection which
may be strong enough to cause the
rupture of the plate and its projection
in fragments. If poured into oil it may be obtained in small
masses with short tails, under the same conditions as Prince
Rupert’s drops. A tempered plate of boracic acid, with pa-
rallel surfaces, acts upon polarized light like tempered glass;
but while the latter loses this property by re-heating, boracic
acid preserves it with great tenacity.— V. de Luynes,

Elghty Miles an Hour in Pneumatic Tubes.~The
Atmospheriec Post between Paris and Versallles,
The National Assembly of France holds its sittings in

Versailles, & kingly residence distant some eleven miles
from Paris. The latter is the real seat of government, and
it was therefore of great importance to introduce & means of
communication by which official documents could be trans-
mitted between the two places, at any moment
when required, with great rapidity. For this
purpose the pneumatic method has been put
into operation, with much success, and it is
stated that letters and packages are now sent
through, in either direction, in eight minutes’
time, being st an average velocity of more than
eighty miles an hour.

To produce this enormous velocity—the tubes
being only four inches in diameter—requires
the use of three steam engines baving an ag-
gregate of one hundred and fifty horse power,
besides other extensive apparatus, which we will
briefly describe, quoting from a recent number
of the Engincer.

A report on thesystem of M. Crespin, on the
application of poeumatic power over long dis-
tances, has been reported upon by M. Tresca, of
the Conservatoire des Arts ot Métiers, with the
Academy of Sciences, and the report is now pub-
lished. We copy from the Engineer,

When it was found necessary to connect
Parls and Versailles by means of & poeu-
matic tube, ji was impossible to make use of the method
adopted in Paris, which only gives the required speed over
a distance of about 1 mile. The problem was to apply the
same force along a line from 11 to 12 miles in length. This
result has been obtained by the adoption of an apparstus
called & rolay, which, placed at various points along the
line, nets gpon the train and urges it as full speed to the
next station, The column of air within the tube is set in
action by forcing or by exhaustion, and the two operations
ure employed concurrently, but in & novel manner.

As in the pneumatic telegraph, M. Crespin uses a series of
boxes to form a teain; the impulse is given by forcing the
air in at one end of the tube and exhausting it at the other;
the pressure accumulated In the reservoirs comes into sction
at the moment the train passes a relay, and continues until
the arrival of the train at the next post, when it is taken up
by another reservoir, and so on to the end.

The line is double, up and down, and each is divided into
sixteon seotions of 8,650 feet in length, and each section has
its relay. Tho necessary motive power Is obtained from
three stations, one at each end of the line, the other in the
middle. The last is the most important, and comprises two
engines of fifty horse power each, with pumps ble of
exhausting the 280 cuble yards contained in the part of the
line it serves in ten minutes, at the same time storiog it in
the reservoirs under the pressure of one atmosphore, neces.
sary to supply successively behind the train 188 cubic yards




168
of air,representing 11 miles in length. The two stations at the
n:':'d the line have each two engines of twenty five horse
power, with pumps, which in ten minutes oxhaust nearly 3
miles of line, and which at the same time compress in the
reservoirs suflicient air to 11,4t the moment required,double
that length of line.

The resorvoirs at each of these three stations are connoctod
together by means of cast iron tubing, 5 inches in diametor,
placed in the same excavation as the main tabes, at & depth
of 24 fect, and opposite to each relay a branch is connected
with a reservuir, containing 20 cubic yards of air for the
service of the relay in both directions. The relays are placed
under the main tubes in a small chamber closed by a trap
similar to those used for sowers. The exhaust relays aro
placed at two points, each one quarter of the length of the
line from the end, and consequently with half the length of
the line between them. The jexhaust receivers are much
larger than the others, and they are connected with the cen-
tral establishment by means of cast iron pipes 4 inches in
diameter, which contribute to regulate the action of the ex-
hausting engine. In order to insure regularity in working,
large reservoirs are also placed at each end of the line, and
all the sccumulators of pressure are in communication
with each other. At the central station, the capacity of the
pressure reservoirs is S0 cabic yards,and those at the termini
half that amount. The exhaust reservoirs have a capacity
of 97 cubic yards at the central station, of 60 cubic yards at
each intermediary station, and of 52 cubic yards at each
terminus. The last named are not in communication with
the rest, and thus 3 miles of tubing are dispensed with.

With this arrangement no obstacle can arrest the move.-
ment of the trains; the pressure in the reservoirs Is an at-
mosphere higher than that of the ordinary air. The train is
introduced through & kind of sluice gate, or chamber, closed
by means of a valve at the entrance of the line, and the
train is furnished with a piston fitted with leather, which
has precisely the contour of the tube. When the train is in
place,the valve is opened and the pressure turned on.  With
a pressure of one atmosphere bebind, and s partial va>uum
in front, the train starts with s speed of 130 feet per second,
or 7,800 feet per minute; and atthe moment of passing the
first pressure relay, at 3,650 feet from the terminus, it opens
behind it & large valve, which places the line in communi-
cation with the reservoir of 20 cubic yards placed at the foot
of the relay, and this second current of air takes up the work.
When the train arrives at a station, an electric bell informs
the attendant at the station last past, and he closes the
valve there,

In order to suspend the current of air of one relay, after
the train has entered the next section, the pressure itself is
made use of to set in motion a piston in the cylinder; this
piston moves, of course, at the same rate as the current of
air, and it is so caleulated that the piston stops at the end of
the section. Admission is thus cut off, but the tube is full
of compressed air. When the train has passed the third and
fourth sections of the line,and has arrived at the first vacaum
relsy, the compressed air which follows the train acison s
piston freed by the train, and this piston enters rapidly into
a cylicder with a valve, which puts the up line in commu-
nication with the exhaust of 60 cubic yards at this station.
The compressed air escapes rapidly through s safety valve
placed above the exhsust relay. As soon as the train has
passed the fourth section, the current of sir of the relay
presses on the exhaust valve, closing the line, and the train
proceeds at the same rate as before ; but by a special arrange-
ment, the speed slackens towards the terminas to avoid any
shock. The time oecupies in the transit is eight minutes,

The pneumatic tube itself is formed of wrought iron tubes
brazed, 4 inches interior diameter, with a thickness of
inch, and weighing about 26 1bs per meter ran =8 1bs. per
foot. They are joined together by means of six bolts with
an iodia rubber washer between. In places the tube is
curved,but the radius generally exceeds 10 feot,

The working of the line is regulated throughout by elec.
tric sigoals and 2 special wire connects all the pressure relays,
and tells whetber they are in actionor not. The carrier pis-
tons sre of iron, with an interior diameter of 8} inches, and
9 inches in length; the boxes are placed In a case which is
slightly conleal. On the outer surface of the carrier pistons
are fixed two strips of metal which are turned to 805 inches,
and started longitudinally so as to produce rotation, this ar.
mngement causes the wear to be oqually distributed, and,
should a grain of sand get into the tube, it prevents stoppago
by friction, The piston is also hollow and similarly provided,
and between the two strips of metal there I8 & sories of
openiogs into the interior to recelve any dust which may
arise from the wear of material. The packing leather is
fixed solidly between two washers by means of & bolt at the
end.

The exhaust relay consists of a piston which enters a ver.
tical eylinder, and draws with it & disk, which eloses the
preumatic line, and & valve,which opens a large rectangular
orifice communieating with the reservoirs. The top of the
eylinder In which the piston moves Is connected by a tube
with the back part of the valve shove mentioned, and above
the valve is a grating closed by a cluck, The piston is held
down by means of & bolt until the passage of the train, when
the adjolning pressure relay comes Into action. The piston
thus relessed has then its upper portion in relation with the
exhaust and the lower acted upon by the pressure of two at-
mospheres and therefore it rises rapidly into the cylinder and
closes the lige, st the samo time opening the lower valve
by which ths exhaost is effacted ; all the alr st a pressure
superior Lo tha’ of the atmosphero has boen expelled by the
safety valve placed above, 80 that the sspiration only draws
off alr ut the normal pressure. The pressure relay is the
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main feature of the arrangement ; but_should it not act, the
train Is only retarded, not stopped.

Bach of the pressure relays is in immediate communien-
tion with its reservoir of 20 cuble yards for sccumulating
the pressure. These reservoirs are formed of iron plate like
ordinary boilers, and are tested to about 570 1bs. per square
inch; they ure made cylindriesl in form, the ends being
closed with n single plate; they are 16 feet 6f inchies long and
0 feot 6f incles in diameter; the exhaust recoivers differ
from the others by having their ends coneave without and
convex within., The tubes which connect the relays of pres-
sure are about 4 Inches in diameter, and those of the exhaust
4 inches. The pumps make forty strokes a minute, are sin-
gle notion, with eylinders 3 feot 8§ inches in dinmeter, and
4 foot stroke ; they draw or force nearly 1 cubie yard of air
at each complete stroke of the piston,

iFor the Sclentific American. |
THEORIES OF THE EARTH'S INTERIOR.

It has long been known that, as we descond towards the
conter of the earth, the temperature rises at the rato of one
degree Fah. for about 50 to 60 feet of descent. In artesian
wells and other deep excavations, the increase of heat has
been noted and mathemstically calculated ; but 50 many ele.
ments of error enter into the computation—among which are
heat due to friction of the implements used in excavation,
animal heat of those engaged in the work, and currents of
air from the surface—that the results can be considered, at
best, as only approximations to the tratl. If the heat in.
creased uniformly from the surface to the center, it would be
sufficient, at a depth of two or three hundred miles, to melt
the most refractory substances to be found at the surface.
Hence the general conclusion is that the solid crust of the
earth cannot be over two hundred miles in thickness. But
Hopkins caleulates, from data furnished by the precession of
the equinoxes, that the crust of the earth has a thickness of
eightor ten hundred miles, while Hennessey's investigations,
in a similar way, assign six hundred miles as the maximum
thickness of the crust.

Till within a few years, all below this crust has been sup-
posed to be in n state of igneous fusion, and our earth to be,
for the most part, in a liquid state. This conclusion haslong
been looked upon as a necessary result of the nebular hypo-
thesis which is now so generally accepted. The fact that
molten matter appears at the surface, in the form of volcanic
ejections, trap dikes, and the like, and that warm, hot, or
boiling springs are variously distributed over the globe, has
given foundation and sufficient authority totheee views. But
these phenomena are not conclusive proof that the interior of
the earth is in a state of fusion; for, according to Mallet—
though in substance previously enunciated by others—the
crushing force, due to the lateral pressure caused by shrink.
age of the earth's crust, is sufficient to melt the hardest
rock ; and the pressure that would crush 7,200 cubie milesof
rock would generate heat enough to cause all the volcsnicity
on the globe. According to other authorities, the melted
matter of volecanic eruptions may be produced by local chem.
ical action in the earth’s crust. Again, the diversity of com-
position in the ejected matter would tend to the conclusion
that all cannot come from a single and uniform molten mass,
Many velins of rock, also, which were formerly looked upon
as injected intoor through the surface strata from the melted
mnss below, are now regarded by many eminent geologists as
of aqueous origin, and formed by the percolation of heated
water holding solid matter in solution through the surround-
ing rocks into a fissure, and its subsequent evaporation, which
left the rock material to gradually fill the fissure,

Recent observations of Hopkins have shown that the melt-
Ing points of various bodies, as wax, sulphur, and resin, are
greatly and uniformly raised by pressure; and, from analogy,
the opinion is now gaining ground that the interior portion of
the earth, though heated far above the point of fusion, may
be solid from the great pressure to which it is subjected.
While it is now considered true that sufficient pressure on
lce—which expands in freezing—will change it to water,
pressure upon any substance that contracts in the process of
congelation, like rock, would, on the other band, ald In its
solidification. Hence the conclusion is that the pressure
existing at great depths would muke solid the molten mass
at o temperature st which, under a less pressure, It would
have remained liquid,

There are two bypotheses based on the supposition of a
solld nucleus. The first, maintained by William Hopkins,
Serope, Shaler, and others, supposes solidification to have
commenced at the center of the liguid globe, and to have ad-
vanced towards the clreumference.  Before the whole mass
was congealed, the portion near the surface became of so
great a consistence as 10 prevent the sinkiog of the cooled
and heavier particles, thus giving rise to a superficial crost,
from which consolidstion would proceed downwards. Be.
tween the nocleus and the crust is conceived to be matter
still in n state of more or less perfect igoeous fusion, oither
forming a continuous sheet of comparatively slight depth, or
deposited In isolated resorvoirs or subterranean lakos, It is
Interesting to notics, in connection with this hypothesis, that
& similar one was reached from the study of terrestrial mag-
netism,  Halley ““ supposed the existence of two magnetic
poles situnted in the earth’s outer crust, and two others In an
interlor mass, separaled from the solld envelope by a fluid
medium, and revolving, by a very small degree, slower than
the outer grust,”

The second hypothesis is credited to Dr, T, Sterry Hunt,
He sccopts the first hypothesis so far as to admit & wolld nu-
cleus and & superficial crust.  But he conceives it to be Im-
probable that the coollng of the orust should bave commenced
ot 40 early u period that the molten mutter boneath it was too
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deep to become entirely solidified by wabsequent refrigers.
tion. He holds that only a thin belt of partially flaid mae.
ter oxists between the solid exterior snd the core, and
argues, with Sir John Herschel, that this layer is not matter
still unsolidified, but the under portion of the crust en.
cronched upon by Internal heat, ** disintegrated and modified
by chemical and mechanical agencles, impregnated with
water, and in a state of igneo-aqueons fusion.” Keferstein
whose work, published in 1834, has been generally over
looked, considers the liquid stratum, or seat of

action, as part of the sedimentary formations which have
been subjected to a peculiar kind of fermentation, which
eryntallizes and arranges the elements in new forms with an
evolution of heat as the result of chemical action, Bug
Hunt rejects as irrational the ides of subterranean combus.
tion or fermentation as & source of heat,

Professor Hall denies that we have any positive evidenes
of o former molten condition of any considerable portion of
the earth, but denies it absurdly, on the lack of the visible
exposure of any considerable part of the primitive crust,
Sir William Thomson argues that the phenomena of preces.
sion and mutaticn demand greater rigidity of the earth than
would be possible with a comparatively thin crust. This Is
opposed by Delaunsy, but is again recently defended by
Thomson.

Tho question respecting the earth’s luterior lies at the
very foundation of the disputed theories of mountain forma.
tion, of earthquakes, and of volcanic action, S.HT.

The Steam Yacht Hormione,

The steam screw yacht Hermione has been recently con.
structed for Captain W, H. Gordon, R. N., by Messrs. Ed-
wards and Symes, yacht builders, Cabitt Town,London. She
is one of the fastest of her size and construction aflost; the
following are the principal dimensions: Length, 55 feet,
breadth, 11-0 feet, depth 5 feet 4 inches; diameter of cylin-
ders, 8 inches; length of stroke, 9 inches; heating surface,
325 square feet; grate surfsce, 18 square feet. When the
engines were worked about three quarter power, the speed
was 18 miles an hour, or 1128 knots, the number of revolu-
tions 220 per minute, and mean effective pressure in cylinders
80 1bs. per square inch. The power developed would thus
be 80°4 indicated horse power, and the constant in the Ad-

o
miralty formula C= i ; :‘ would be 120,an exceedingly good

result for so small a yacht, From these results it is antici-
pated by the builders that, when the engines are worked to
their full power, namely, 120 indicated horse power, at least
14} miles or 12 58 knots will be obtained. The yacht is con-
structed entirely of teak and mahogany, coppered, and cop:
per fastened, and is fore-and-aft schooner rigged, and, con.
sidering her great power and speed, has good accommoda.
tion for crew forward, while she has a neat polished ma

hogany cabin aft, and her fittings throughout are of a sa.
perior quality. The engines are high pressure surface-con-
densing, with inverted cylinders, and fitted with separate va.
risble expansion valves, and screw reversing motion of most
compact and effective constraction. The condenser and
pump are small, being only required to condense the steam
for supplying the boiler; but when working at half speed a
good vacuum is obtained, or by means of a suitable cock the
exhaust can be turned into the chimney. The propeller
shaft is of steel, cased in gun metal and fitted with one of
Hirsch’s patent propellers, which works very satisfactorily,
and with little vibration. The boiler is of locomotive con-
struction of steel with brass tubes, and has been proved to
200 by, per square inch. It is fitted with a superheater and
has given very good results, making steam well. We may
here mention that the above firm have recently constructed
the beautiful little steam launch Black Angel, 33 feet keel,
5 feet § inches beam, built entirely of mahogeny, copper
fastened, for Messrs. Willans and Ward, and fitted by them
with Willans' patent three cylinder engine, which worked
very satisfactorily, driving the boat at a speed of 13 miles
per bour. The total weight of bost and machinery was un-

der 2 tuns. The engines are very nest, and most compact
and handy, Messrs, Edwards and Symes have likewise in

construction the first ferry boat for the Thames Steam

Ferry Compeny for heavy goods traffic, plying on the

Thames botween Rotherhithe and Wapping.—Engincer-

ing.

Fletorinl Tiles,
A comparatively new mode of employing tiles for the
lining of rooms has been introduced by Messrs. Simpson,
who have decorated the interior of several important build-
ings in this manner. The tiles are placed together in their
unglazed state, and a picture is painted upon them in colors
suitable for firing. They are then takon asunder and put
into the furnace, aud then subjected to groat heat and glazed,
If this I succossfully accomplished, the tiles can now be
fixod nguinat the wall of the room and prosent an absolutely
indestructible decoration, which can bo washed as often as It
ix needed, though from its high glase it is not easily apt to
catch dirt,
Copyling Ponclls,

Pencils are now sold by stationors, the marks of which
may bo copled in the same manner as writing made by the
pen with ordinary copying ink. Tho method of preparing
the leads is ax follows: A thick paste is made of graphite,
finely pulverized kaolln, and a very concentrated solution of
aniline blue, soluble In water. The mixture is pressed into
cyllnders of suitable sige and dried, when it Is rendy for use

Glum arable, it Is said, may be substituted for the kaslin
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Uselul Roclpes for the Shop, the Mousehold,

and the Farm.

A permanent and handsome reddish color may be given to
cherry or pear tree wood by a coat of & strong solution of
permanganate of potash, left on a longer or shorter time,
according to the shade roquired.

Chloroform, which hias undergone decomposition by expo-
sure, can bo easily purified by shaking It up with a few
fragments of caustic soda.

Frult is kept In Russia by being packed in creosotized
lime. The Mme Is slaked in water in which a little creosote
Lias been dissolved, and Is allowed to fall to powder. Tho
Intter In spread over the bottom of a denl box, to about one
inob in thickness. A sheet of paper ls Iaid above, and then
the fralt, Over the frult Is another sheet of paper, then
more lime, and »o on until the box Is full, when a little
finely powdored charcoal is packed in the corners, and the
ld tightly closed. Fruit thus enclosed will, it In said, re.
main good for a yenr.

Pounded alum will purify water. Ono teaspoonful of
alum to four gallons of water will causo a procipitation of
tho impurities.

To estimate the quantity of shelled corn on the cobs In any
glven space, level them, and measure the length, broadth,

and dopth; then multiply theso dimensions together, and the ||

produot by four. Cut off the last figure, and the result will
be the number of bushels of shelled corn and the decimal of
& bushel,

Beo moths can easily be killed in large numbers by setting

a pan of grease, in which is a floating ignited wick, near the | i

hives after dark. The moths will fly into the light and fall
into the grease.

The best way to catoh hawks or owls is to set up a high
pole with a steel trap on the top. The birds often alight
directly in the trap.

Pictures may be transferred to painted surfaces in the fol-
lowing manner: Cover the ground with an even coat of light
colored carriage varnish, which should be allowed to set
(nearly as dry as if for gilding). If the print to be trans
ferred be colored, soak it in salt and water; if not colored, use
water nlone. Remove superfluous water by pressing between
blotting pads, and then place the picture face down upon the
varnish, pressing it smooth. When the varnish is dry,
dampen the paper and ruab it off with the finger. The picture
will be found upon the varnish, and another coat of thelatter
should be added to bring out the effect, This process an-
swers equally well for glass or metal surfaces.

For the protection of iron and steel tools ngainst rust,

Vogel recommends a solution of white wax In benzine. The | 1

latter, hested, will dissolve half its weight of wax, This will
preserve the metal, even from the action of acid vapors,
Apply with a brush.

Round steel wire rope will bear more than double the
weight required to break iron rope of similar diameter.

The following rule for strength of iron pipes is based upon
the fact that a 10 inch pipe, one inch thick, will stand the
pressure of 100 yards head of water. The coincidence of
one inch of metal to every 10 inches diameter and 100 yards
pressure should be remembered. For every inch in the
dismeter of pipe, increase or deduct % of an inch; and for
every yard of pressure, increase or deduct -} of an inch.

In caleulating the strepgth of iron columns, the safe plan
is to find the diameter of a solid column necessary to bear

the compression, and then distribute the same area of metal | 1,

in tube form or a hollow column,

A mixture of peroxide of manganese and water glass is
recommended to be applied to cooking stoves whan they are
red hot, as it is said to make a good blacking, not as liable
to burn off as common black lead.

According to recent experiments of MM, Kundt and Leh.
mann, the velocity of sound in pipes filled with water in-
creases with the thickness of the sides of the tubes.

To make yellow wax Into white wax, the former is boiled
in water, spread out ioto thin layers, and exposed to the light
and air, This is repeated until all the color is gone,

Cattings of many kinds of plants, not usually increased
with facility by smateurs, may be rooted easily in a Wardian
case in the sitting room,

An Alloy ot Copper Adherent to Glass.

An alloy of copper which will adhere to glass or porcelaln
is made by mixing from 20 to 80 parts of copper iu powder,
(obtained by the reduction of the oxide by hydrogen or by
the precipitation of the sulphate by #inc) with sulphuric
acid and then with 7 parts of mercury, The mixture is
triturated and mingled with care, Thencid is removed by
washing in hot water, and the mass allowed to dry. At the
end of 10 or 12 hours, the latter beoou:u q‘n‘:te h;rd‘md nu:.
coptible to & fine polish, On heating it softens, but on cool-
ln:u does not wlzonct. This alloy may also be used for
joining delicate objects which will not withstand very high

temporutures.

Ohloral as an Anwmsthetie.

Hydrate of chloral, sdministered hypodermically, has re-
cently been used as an anmsthetic with success in the hos-
pital at Bordeaux, France, The operation was & resection
of the Internal and external nasal nerve, involving some fif-
teen minutes’ work and, necossarily, excessive pain to the
patient. The drug took offect in eight minutes, and com-
pleto insonsibility on the part of the sufferer resultod.

Brueks made in Japan, and paying 20 per cent duty, are
now imported into Ban Fruncisco The quality is superior,
Japunese brick malers can beat the world In the cheapness
and sxcellence of their productions.

Scientific American,

LAmerican Chemin. |
Frices of Motals,

The prices of many of the dearost may be consldered aluo
s * fancy prices,” and actually a whole pound of soms of
the metals named could hardly be obtalned at oven the ex.
travagant figures snnoxed. In complling the following
table, we have taken the prices of the mrer motals from
Trommadorfl’s and Schuchardt's last price lists; we have as
sumad the avoirdupols pound as equal to 453 grammes, and
the mark as equal to 24 cents gold,

An inspection of the table Is not without intorest; 1t s
ovident that the pricos of the metaly boar no relation to e
rarity of the bodien whonce they may be derived, for ealel-
um, the third in the list, Is one of the most abundant ele-
ments, Even that excessively sparingly distributed metal,
Indium, the most recontly discovered element, stands tenth
In the list, below strontium, The wmotsls of the alkalios
soom to occupy a romarkably low place in the whle,

Metal,

Value In Motal, Value In
" :«;h‘ p,nt ¢ kol F"
« Avolntupols

Vanadiom u’-l. fused, u‘rﬁ“‘n Tollurtum, fused, s .m"lt‘;u.’l‘:‘

lubldium  wire, KL Chrominm,  fosed, i
Salelum, electrolyile, 246 20 Piatinum, Tused, L
T'antalum, guu RS Manganese,  fused, '
erium, used globiules, agu-w Molybdenum, IR
L lh{nm. globujes, T Magueslum,  wire and tape, &'W
i ':l:a. ?ulm ﬁgv {'ﬂ:-.a'llum. Klobules, "u:a

Mdymidm, fused, 164008 A T 1 t
Btrontlum,  eleotrolytio, 810-40| Cobatt, " I,':!:... i 0
mllum‘ pure, w-m,mrun\. oubos, L]
ltuthenium, 10864 Cad i, .
glumhlum, fused, lau'mxodmn. 1'%
thodiutn, 1002 l; Dlamoth, orude, 1'%
larium, electrolytle, 113 Meroury, 1"
S 3 ey 3
i, — Conp'ocr. nf_cal l[uu”llblu. g
ridlam, 4663 Arsento, ot = ‘s
£ -
Titanium,  fused, 23980/ Iron,’ e by 0l

DECISIONS OF THE COURTS.

United States COlrcult Court-—=District of Muawsa-
chusetts,

PATENT ELEVATOR, —OTIS TUPTS of al. £4. TIE NOSTOX MACHINE
COMPANY,

(In equity.~Before Shepley, Cir. J,—January, 1575.)
Shopley, J.:
This 15 bl {n e brought for alleged Infringement of lotters patent

quit
xaucd to Otls Tufts, d{lcd August 9, 1859, and extended seven yoars, for
Improvements (n hoh..lnx apparatus, and adapting that apparatus for use as

A passenger clevator for PErsons to and from the different storfes
in botels acd other bulldings ; -:5 also of lettors patent dated May 3%, 1861,
for improvement in the mode of suspending

operating the elevator;
also, 10r Infringement of locters patent dated Decomber 1t ‘or im-
provements In mode of adjusting the length and tensfon of the ropes of
An elevator; and of letters patent dated December 11, 1565, for sn improve-
:}:?:.l: ‘:lenlor guldes. All of these patents were &nly assigned to com-
The twelfth clalm {n the patent of Aagust 9, 1'39, No. 25,061, Is the one on
which the Infringenient (4 clalmed, and {s as follows:
) ehlr:l&uulng the shipping rods and the cord or rod thut operates the
l;lﬁlgo_q brake through tho car or platform, for the object and purposes set
The shipping rods are described In the specification nw up thron,
the car lnpap‘wgole hight of the bullding and operating a llxlpgr. yp'bleh !ﬂ
driving belt Is shipped froj ulley when the power is to be

thrown ofr s also as pasving down through the car or

platform, 50 55 1o be accessible within the car, which operates to apply a

counterpolse spring, »o a4 to put on a friction-strap brake, its office belng to

oheck or ectly stop the descending motion of the car at the will of any
n wi the car or on the gallery.

The great adsantage (olaimoa) of ronning the shippiog rods and the cord

or rod up through the car [telf [s that thoy aro thus rendered accesaible to
the conductor, or any person within the car, wit |?m. lneurring the danger
of rrotrudhlx}z the hand or arms heyond the same while in motion .,

1f the twelfth clatm be construed broadly as a claim for passing any rod or
cord, by means of which the appropriate mechanism Is operated to wove the
car up and down, or bold it at rest. tArough the car or plalform, instead of
outside the car or platform, it Is vold for want of novelty.

George V. Hecker has, In his flour mill in Che: street, New York, an
elevator which was pat In Iwcnlx years ago, and which has been In sucoess-
ful operation since that time, chain mu,h the roof and floor of
the cage or car, which ed upon E!lon cluteh and a brake, The
conductor or operator within the car could, by means of this chain, operate
the suipplog apparatus and the brake without locurring the daoger of pro-
teuding the d or arma beyond the ear while In motion, Thischaln {8 con-
nected with a brake In such a manner that the brake conld be thrown off by
pnmnf upon the ehaln, or put on by uluh? the pull upon the chaln, &
welght then causlog the brake to produce friction on the friction puliey
The pull upon the chaln, by ralsing the welght, Orst relieved iho friction of

¢ brake, then threw loto geu-mcn&n cluteh, und the car ascended
by the foree of the motor applied through the friction cluteh, When It was
desired to stop, the pull upon the chaln was relaxed, and the welght threw
the clutch out of connection and the cage Mog{d. held in place by the
brake. When it was dealred to descend, a slight pull was made upon the
chaln, suficlent to relax the ﬂreuuu upon the brake, but not to throw the

ction clutch into gear, e car then descended under control of the
rake,oy force of gravity.at a ugrcd dependent upon the will of the operator
who controlled the brake, ‘Within the car was & lever with one long and
two stiort arms, with a friction pulley on each of the short arms, which de-
vige was for the ‘gm?ou of making neoem? pulls upon the chaln whiol
assed through the Inside of the car, The rlcuonh:mlch 18 8 weill known
rubnlmu for a shaft with a fast and loose ;mlloy.l 1t,and a belt shipper,
{s manifest, thereforo, that, in view o I the art, the twelfth
clalm In the patent can only be sustained by gIving to It & much narrower
constroction than the one clalmed for It, and one strictly (n acoordance with
the lan © of the clalm, namely:
lﬂx shipping cords and the cord or rope that operates the Iﬂcllnn
braket mnmbour and platform, forthe objectaand purposes set forth.
defendants do ?ol ‘lnl‘ﬂ:ge l?‘e’l'lclﬂh clalm thus construed, or any
ent of Augu 3
Yy ont ¥ also alleged on the frst and second clulms of the patent of
Ma #ﬂg. which aro s follows:

“[, Copstructing an elgrator or hofsting apparatus with a serfos of two or
nion ko nlmsropgm it having u:lgu, dent attachments, Inding
»
d

r w
multaneously upon the hofsting drum for greater sarery, substantia 1y us
eAC ?

3, ualizing the straln upon the series of ropes or chalng of my tmproved
olﬂ‘llgr'nr h:fmnz nnchln‘:’by automatic adjustment, tuﬁotnlmlr an de.
soribed.**

To construce ** an olevator or holsting apparatus with a scries of two or
moI?a holsting ropes or chalns having lzﬁepenn-nl attachmeonts, and 'lusuu
simultaneously upon the holsting drum,'’ was not new at the date .?l' this

tont, Lotters patent of Great Britain 10 Frederick Levick and Josep

r'.lohlnouw. sonled Jannary 15, 1854, desenbo n holsting car or carviage with
two holsting ropes wonnd around the same spirally grooved deam, The onds
of both of thesy ropos ure attnehed to s conneoting chain, which passes un.
der a pulley sttached to the top of the car, Anothor chain s attached (\n the

rat-described ehatn (o suoh s manner that the chisin surrounds the pulley,
f ono breaks, the other, with the chain, forms o loop around the pulley,
aud sustains the ear, Tho second chaln converts the attachment fntoan th-
deopondent attachment of eaoh rope, and, when one rope breaks, (hoe other
rhpe will runllmllc‘(o :;:nlaln the welght of the car, r. Reawlok, the ox_

e
e ropos e e elsely a8 1f they were attached to the two ends of a hor-
20nta) levor whose centor, upon which it could turn, was secured to the top
of the car.
tentof 1841 the patentee, Tufts, sayn:

f'hl'iﬂ.ﬂi:nnn mynol l«': tho preéba method horeln doscribed of affecting
tho automatioadfusfment of the steafn upon the holating ropes, as 1 some-
e B e ek A ISl e ol ALO Cho LG Topow, 8 e

y g Laviek and ldhious
e 1 s traln Mpon thel, and that, If one  of the rones 'AP(II“I.I

nuact, have vqual st

{ r wonld be supported hy the other rope, 1f 1
(‘lr'l::: '.?.'f»‘-’nﬂr".'l'n"u;: :r l’w ullt'vy the &lr 'ould’ml, as It would In the
form last desoribed or the Tufls elovator, If the attachment (o the car 4t the

1ng lover should fall,

f the two in the Levickand Fiald.
Ly oc ll.:.lhn :::l':r of tho shaft, and that
ouse patent does not anticipate the s
ortin et tiel, o, ek, Sheuich e

alor safoty o '

nrb‘l' ‘;o”lgn on evidently conumph{ull AL AN O10
t: 0t

oenter of the
1t 18 contend:
house machine was lg koo 9"
therefore, the Levick an
clalm in the patent of 19
wore placed thore ‘{or the
und, secondly, £

re s benaboial remilte

of tho tned by the use of two ropes fnstead of o

no,
3 tho cross ohaln before described, exoept in
::w :?l .onl?rec:l\f::o v: onue::o':; l:)"lorm A loop around lgm pulley, thu} Al
taohing the surviving rope to ar,
n the mill of tho Parsons Paper Com.
g:l:{&. *Horyons wh)'ln,. mﬂf-‘:ﬂﬁ ‘n lﬂ‘.‘ thorae w; N ;:&?:;ﬂc eg mg:.
pend: 1 ATTIA i
l' O and Tmu’t‘aﬂ :na.tmn 3«"?&. 'mit “h'iu aa':n‘t::::l
E e et eyt an the olevator hes hoen
ropes in the Holyoke
'=l ere round a

A
re luoh? o Gounter:
) rop.o to whioh & wolght

.% oral days with the qmn'n; l?.
L)

not, 1t 1s trie, win: ﬂ“ .
olovator did I l \ ¢

rim,
sarios of pulleys, and (he Ji‘
olso welghts, but thoso two u 4
A T R i
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fenon, and relled npon ta defence s (bis branch of the oase, tas
m"-::::"u-lo- that the frat clalin of the patent of muum
T

'mw clalm in \hie patent, namely, n-m::mum -m

e of ropes or chaing of my | ol
aatomatie ’uuvmmnt. » anlhny as described. ' can on
&5 vlalm 1o

Of the described means uf performiog ils funetion, and for well
EBown substitutes for or squivalents of those described means. The
the patentes describes are (hree  Ope of those modes fs by ments of &
Ing lever, or system of rocking levers, (o the ends of Wi N U
Fopes are stiachiod.  Tha Halyoke slevator and (he Levick and
tlevator bauth aniicipate this ¢taim. (we had & roek jever, und Lhe other
bad & devi o which dperated fa (he same way and 3c0s the msme reesit
5 the claiis 10 vaild, detendents are not proved to have tutringed it, for
there s Ko evidencs 1o the record tending 1o show that the contrivancs
used by the defondants—of & series of pletons Siting ints s set of ¢y itoders
with t'onm(lhul “, ihe cylindors ng Slled with an Ule
Ruld ~were, ot @ Ao of (he patent, Known o ates for eitl of the
wpane of sdjustnient deseribed In Lhe patent,

Ihe patent of Docember 11, ks, No. G411, #5 far ax the seoond cla
goncernod, whioh s the ane slieed to b tufringed. relaten to **
for wanipu'ating relative sdjustiiont within reasonsbie Jmite
wories of topes or chalns, which are (ndepandaotly sttacked 1o the wii
drum and 10 the car of the elevator, so that Al cqual degree, or very
oqual degreo, of Leusion can upon esch rope ar ehaln of (he series
bF proper atfention or manipulation on Le pare of (e party heving sech

elevator o charge. '
The patentee states (6 his specificstion that considerstions of sarving ia
irabie In many Instances (o sab-

i

&

the first cost of eonstruotion render It
stitate for an sutomsiie adjustment of the ropes or chalne & meane (or
adjusting them from tne (o Hme. s oceasion may r quire ; in olher w
that the menna of manipuiatory adjustment 1o the patent No. @ 461 were

tonded an & substitute or altarnative means for the sutomtie sdjostinen
dencribed fu the patent of May &, 1M1, No, 81,41, The defendants nave
rul Into thelr elavators mesns of meehanioa) manipulstory adjost 1, but
hay do nuumrrmn Lhe function describad by Tafts as s substitute for ihe
Altatmatic sdjostmaont, heasuse the tenslaon on the ropes or chalns cannot be
Yaried by any manipulation of the pute, Owing 1o the prosence of the

HE

® | equallzer, (he means of antomatic adjostment In the defendant’s efevator,

1he nuts or Lthe stirraps may be sorewed up or down to thelr fullest extent
on any mXc. without sny varistion of the tenrion on that or any cilier rope.
As defoudants do not (ufringe, It s not Yo ¢

of novelty of ll.lutlaluz.

The patant of Decamber 11, 104, relites Lo means by which sy elerator ls
o gulded s Lo provent the sway thereof, snd the anise consequent upon
l"‘olf;llrl with the ways by which the elevator is guided. The clalm i s

Mlowe !

1 olaim combintog the suspanded car of an elovator with the ways or rails
Which confine It, by mesus of guides Kept by apings constantly in contact
With sald ways or raflly, whon sald guides are so arranged as 1o be eapable of
motion toward snd from the mils,

n the provisioual specification, filed April 6, 1553, In the office of the Com-
Ioissloner of Palents tor Grest Britaln, sccompanylog the petition of Lonts
Tétar Van Elven for & patent, which did no?roca:: 16 the grest seal, but
which specification was printed by Eyre & Spottiswoode. Is s cloar and
Accurats deseription, which contaloy all the features of this elatm,
spondents’ exhibit No, 13 in & model of the device described in the ¥an
l'.l(!rn opoclntl‘llgvlll.‘ !l fully anticipates every festure of this clalem,

p s d ! .

[James It. Robb, for complalnants,
Causten Browne, for defendants, |

Becent Amevican and Fforeign Patents.

Improved Lint Room Floor.

John N, 8titt, Sardls, Miss.—This lint floor consists of small rods
arranged with spaoes between, and on Jolsts sufficlently wide to
spring a little by the welght of porsons wilking on the floor—the
object being to allow the dust which settles down to the floor to
escape, and thus avold solllvg some of the cotton which comes in
contact with the floor.

Improved Cultivator,

Edward Nauman, Uniontown, Ohlo.—~The cultivator is supported
at its front end by a small wheol, whose position or angle to the
frame may be chaoged at will by means of & rod which exrends
back and rests on A notched bar connecting the handles, whereby
the wheel may be held locked In any desired position This con-
struction enables the plows to be held up to the row of plants, when
plowing upon inclined ground, by the action of the wheel.

Improved Gas Generator,

Jumes C. Mitchell, Lancaster, N. H.—This invention relates to cer-
tain improvements in the manufacture of iluminating gas, de-
signed to utilize any kind of fuel for the production of the gas, and
applicable to limited manufacture, as for private fumilies, ete, It
conslsts in o retort placed within a furnace, or & common stove If
desired, and having an airtight door of peculiar construction, and a
communication direct with the furmnace, by means of which con-
straction the gaseous contents of the retor: may be drawn into the
furnace and burned when the alrtight door is to be opened for
drawing and recharging the retort. It also consists in the peculiar
construction and arrangement of the tops of the purifiers and an
airtight door to the retort, and the combination with the feed pipe
to the gns holder of a ball valve to prevent back pressure,

Improved Plow,

Heury Krog, 8r., Washington, Mo.—The counecting ends of the
share landside bar, and seat are welded together, while the outer
cnds of plates on the share and bar are riveted or bolted togethen

Improved Hoop Fastening,

Willlam Spalding, Petersburg, Mich.—Ihis consists of & tnangular
plate clip, which covers the outer end of the hoop. It bas points,
which are passed through the hoop and clinched on the inside,

Improvod Saw Setting Device.

Lewis A. Greely, Elmira, Oblo,~This is a block of steel, on the
working side of which is a projecting face,a fulerum, and a set
scrow, which latter passes through the gage and is turned or grad-
uated from the back side. The screw may be turned S0 a8 1o pro-
Ject more or less, as moay be desired, according to the degree of sot
of the teoth. The gage s held aguinst the saw with the hand (o
such a manmor thut the set scrow rests or bears sgainst the saw, and
tho fulerum aguinst the baso of the tooth. The tooth is then bent
over tho fulorum until the point touches the face, which Is accom-
plished by means of a hammer and anvil or screw wreach.

Improved Means for Ralsing Water lato Rallroad
Tanks,

Tyree Rodes, Wales Station, Tenn,, assignor to himself and T. A
Atohison, same place.~The Invention consists of a grupple attach~
mont, which fs hinged to the cow cateher beam, and used at elther
side of the locomotive, thoe grapple takiog hold of a wire rope
strotohed on running goar wlong tho track, sud operating thereby
the tank pump, untll a post near the end of running gear strikes
tho olamping lover and drops the wire rope,

Improved Veoneor Cutting Machiune,

Ourtis . Falrohild, Hartficld, N, Y,, sssigonor to Burroll, Ives &
Co,~The Improvement (n this machine is a presser roller, arranged
for adjust t Indopendently of the knife, but feeding along with
it. It bears upon the log so fur above the said knife that, before
tho edgo of tho part split off comes in contact with the knife, and
1% subjected to the Uting force thereal, the said presser roller will
foreo the sald pleco down upon the main body of the log so hard
that it will overcome the foree of the knife, and be thereby pre-
vented from belng forced off,

Improved Folding Seat for Horse Carws,

Covedrn B, Bheldon, Now York clty.—This consists of an extrs
sont contrived to bo carried under the main seat when not required
for use, and 10 bo readily shifted fnto position for use ubove and {n
front of the main sent on a Jointed and folding standurd, visiog up
#0 that 1t will projeot from under the main seat botween tho pas-
pongors sitting on It without inconvenionce to thewm. The extra

5 | soat 18 50 Jointed to the top of tho standard that it turns up edge-

wise at right angles to the longttudinal direction of the seat fy
affording tho nocessary freedom to tho sitters on the maln seat to
riso up or sit down, Tho objeot I to afford seats which may be tom.
porarily brought (nto use whon more persons are {n the car thay

oan be seuted on the ordinary soats.
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Ohjo—A lever hins on its end a stub,

o s pliced to dopros that end of the lever.
ho loyer oporates & pawl by means of & connect-
s mochanism consists of two mtobot whoels, a
, 80 ¢ a dial, and hands, and a central post, with
“the Inner ratchet wheel and ecoentric and unit hand
The rim of the eccentrio bears against tho fork, and oscil-
yo plate, and at every revolution of the inner ratehet it throws

apawl which Is attached to the forked plato into commumnication

‘with an outer mtohet wheol, and turns that wheel ove tooth. The
movement of the ratchet is indicated on the dial, one hand for each
ratchet, one belng carried by the central post and the other hand by
the outor mtchet.

tmproved Rotary Hair Hrush.

Wihliam G. Nutsford and Willlam Glasgow, Chicago, 1iL—The In-
vention relates to rotary hair brushes which are oporated by hand;
and consists in the construction of the frame and parts connected
therewith, so that the brush bas full play as to hight, while it may
be turned and revolved in suy position to be applied to all parts of
tho head.

Improved Log Turner,

Charles P. MoWane, Dublin, Va.—The device consists particularly
in tho arrangemeat of the rope-winding sbhaft pamllel to tho ways
on which the log carciage travels, and of the saw shaflt at right
anglos thereto, and of the means for connecting the two shafts to
cause their simultancous rotation.

Improved Gralning Roller,

William H. Burns, Chicago, IlL—The invention consists of a moy-
able shoulder of the roller below the flexible transfor bolt that is
strotohed by suitable mechanism over sh Ider and roller, for the
purposo of ndjusting the circumference of the roller, from shoulder
edge to stationary roller edge, to the exact width or size of the

panel.
Improved Harrow.

Samuel G. Jones, Moweaqua, 111, assignor to himself and James
M. Jaocobs, of same place.—The barrow has wiogs which may be
swung olosor or wider apart, as may be required for different work,
also spreaders governed by adjustable cross bars,

Improved Motive Power,

Phillip B. Greene, Contervillo, lown.—This invention consists of
a clroular platform fixed to tilt on a center pivot by the weightof a
horse, and a heavy roller, which he draws around a track at the
margin of the upper side, to the under side of which platform are
attached a number of hanging cam plates, which by rising and fall-
ing with the piatform actuate pawls, which give continuous rotary
motion to s vertical shaft by means of & ratohet whee! on it in
which the pawls work in succession as the platform isdepressed and
Taised.

Improved Windmil?

Edward Dewald, Coyville, Kan.—The connection of a governor
with hinged wings produces a continuous adjusting of the same to
the velocity of the wind, and keeps up a uniform spoed of the wheel,
forming a sensitive self-regulating mechanism for windmills,

Improved Safety Attachment for Pocket Bookws,

Thaddeus Potter, Jackson, Miss —Devices are provided wheroby
hooks are swung out and engaged In the loing of the garment, and,
while thus engagod, guard against loss or theft of the book. By
drawing up the slide the hooks are eatirely disenguged and the book
released from the pocket.

Improved Wall Paper Exhibitor.

William H. Hazzard, Baston, Pa.—This s an Improved device fox
exhibiting wall paper, which avoids the necessity of constantly un-
rolling and roling up the rolls of the paper, and the consequent
injury to it in exhibiting it to customers.

Improved Welghling Scales,

Heary M. Weaver, Mansfield, Ohlo.—The Ilnveantion consists in
the direct application of the platform-carrying and weight-sup-
porting knife edges to separate welghts of differcat proportions.
These weights are jointed by arms and pivot rod, 80 that the result
is obtalned of allowing the object to be weighed belng placed upon
any part of the platform ; and also the welghts, having to each other
quicker and slower oscillations, tend to stop each other, and thus
bring the index sooner toa rest, The casing is provided with an
adjustable device for setting the Index to the zoro point of the sta-
tionary dial. To one or each of tho weights s attached one or
more smaller wolghts, which, belng adjustable, can be used to In-
creaso or decrease the capacity of the scale, and also adapt it to any
given dial plate.

Improved Clasp for Uniting Webs of Cloth for

Japanning.

Beajamin Aths, Newark, N.J.—The two ends to be connected are
Iald scross & bar on the side oponing into grooves, and pressed
down at one edge into the grooves ut one end of the bar. A koy is
thon inserted over them, and driven along to the other end, draw-
ing the cloth abead of {t, and securely binding it In. Tho unfusten-
ing is instantly effected by pulling out the key.

Improved Horse Hay Fork.

Thomas M. Edwards, Past Hampton, N. Y.—This Invention s an
improvement in the class of horse hay forks whorein the hinged
prongs are connected with the sliding bar, 10 whioch tho holsting
rope s attached. In the sliding bar is formed a slot, In such a posi-
tion that, when the bar s pushed fally down, the end of a spring
pawl will enter it, and thus Jock the bar and stock together.

Improved Cupolan Furnnce,

James Blakeney, Bpringfield, Olblo,—~The tweor I8 composed of
s clroular flat plate, with curved olutes and a covering plate,
Theso plates are made 1o sections of sultable length for convenlence
in bandling aod for strength, and bullt into the wall of the cupola,
the chutes being Inclined relatively to the direction in which the
alr is blown joto it Lo arrest the clrcular motion, and direct It into
the contor of the cupola. A case extends around the cupola, and
incioses the spaoe in which the alr i conducted to the tweer, The
bottom of this chamber is made a little Ireegular to form bollows at

Scientific Amevican,

Improved Steam Cylinder for Cotton Fress.

John F, Taylor, Charleston, 8. C.—This invention relates to oer-
tain improvements in single acting steam oylinders, designed to op-
erite the toggle arms of & cotton press; and It consists In a oylinder
having at tho top, near the end of tho stroke of the piston and upon
the Inner periphery, n sorfos of rocesses of 4 greater length than the
width of the piston ; and also upon the same level a serios of holes
communioating with the outer air, which admit the air to fill the
spaco above the piston on tho downward stroke, and allow the
escupo of the same upon the upwand stroke, the sald recosses serv-
ing to equalizo the steam upon both sides of the piston whon the
lattor Is upon the same, to break the momontum ; and the air holes,
belng closed when the piston I on the recessos, coliperato with
safd recess to assist In breaking the momentum, by forming in the
top of the oylinder an alr cushion,

Tmproved Apparatus for Mensuring Ligulds,

Buile B P, Clansolles, Barcelona, Spaln,~This lnovention rolates
to cortaln lmprovements in motors or appamtus for moasuring
Hiquids, also adapted to be used as an engine or force pump. It con-
sists of three or more lantern bollows, construoted of thin annular
disks of metal, which said bellows operate successively upon the
arms of an elbow lover, 5o as to cause the end of the main arm or
contral shaft of sald lever to revolve In an orbit and operate a valve,
whioh renders the action of the apparatus automatic. The top of
tho contral shaft ix scoured by & ball and socket joint, and to the
top of the same Is attached & stud which, by engaging with sultable
gearing, moves the Index hand of the registoring devioos,

Improved Unr Coupling,
Belton Mickle, Holly Springs, Miss.—This invention relates to oor-
taln improvements in car couplings; and It consists in the combina-
tion of a gravity cateh having o slotted hole, through whioh a trans-
vorso pin passes to support ity and a deawbiar having n contral lon-
gitudinal slov In which the catoh swings, and opon recosses upon
eaoh side of sald slot, In which the projecting ends of the transvorse
pin are supportod. By moans of this armangement, the ontoh rea-
dily adjusts itself to the vibrations of the cars, and may be casily
and quickly detachod when desired,
Improved Animal Poke,
Henry Walton, Jesup, Town.—~This invention relates to certain
improvements in animal pokes, or devices to be attached to unruly
cattlo to prevent them from breaking through fences, ete. It con-
sists Iin a bar haviog at its lower end a ring to be fastened in the
animnl's nose, nnd at the upper end a projecting stem or tongue
which takes in the fence when the animal attempts to break through,
and pulls the ring io the noso. The said bar is extended a sufficient
distance above the animal’s head, and is prevented from turning by
a crossbar resting upon the face, the main longitudinal bar being
held in position against lateral displacement by rings which pass
over the horns, and are attached to said bar by adjustable rods.
Improved COalendar,
David J. Miller, Santa Fé New Mex.—This invention relates to
certain improvements in calendars; and it consists in & system of
movable pegs, in combination with the attachment hereinafter ex-
plained, marked and armnged in headings, columns, and rows, the
whole constructed In a block of wood or other suitable material,
headed with the year current and divided into twelve divisions,
each representing and headed with the name of a month, and each
month divided into seven columns of six pegs, the columns headed
with tho names of the day of the week, and tho pegs marked with
the numbers of the days of the month and of the days of the yoar
in their ordor: each date peg having attached to It, on the back or
immediately adjoining, a sliding slip or plece of metal or other ma-
terial also marked, and each being susceptible of bearing also other
mwarks or indicators, as of celestial phenomena and other ocour-
rences capable of easy visible reproesentation.
Improved Cultivator,
Gershom Wilkinson, Quincy, Ohlo.—By suitable coostruction,
should the plows stilke an obstruction, the upper ends of the stan-
dards will be forced forward, mising a lever and allowing the plows
to swing back, so as to pass the obstruction. The plows may be ad-
Justed wider apart and closer together by ndjusting the positions of
bars. To the outer bar of each palr 18 attached a lever, upon which
is placed a slotted plate. The plates have hooks upon their side
edges, turned in opposite directions, When the plates are In posi-
tion, by loosening the olamping nut they may be raised to support
the plows farthor from the ground, and, by Inverting the plates,
which brings the other hooks (nto working position, thoy may be
lowered to support the plows at a less distance from the ground.
Improved Adjustable Sack Holder.

Henry W. Clark, Bed Bluff, Cal.—A slotted upright has cleats on
the back, flush with the sides of the slot. An arm adjustable on the
upright has a spiral spring on its upper side. The under side of an-
other arm, constructed and made adjustable in & similar manner,
rests on the spring. A semicircular metallic spring, attached to the
lower arm, holds the bag, The arms aro adjusted to suit the length
of tho bag, and #o that the bottom of the empty bag will nearly
touch tho bed. Whilo the bag s being Olled, the welght will bear it
down to the bed, while the spieal spring will allow the bag to sottle.

Improved Wedge for Splitting Rock, eto.

Thomas Cosbey, Fort Scott, Kan.—This invention consists of a
metal wedge,whereo! the middle portion is hollow or open from one
of the tapered sides to the othor, to dispense with certain portions
of the motal of a solld wedge which are not pooded, and thus to
economuze In the cost. The object Is also to make the device lighter
and more convenient to handle ; and also to provide a hole by which
it can be grasped by the fingers or by hooks when it has fallen Into
# doop cloft of a log or rook, from which It I8 very diffioult to re-
move n solld wodge.,

Improved Harrow,

Adolphus W, Davis, Dwight, 1l This improved harrow s 8o con.
structed as to adjust (self to uneven ground, and it will allow elither
of Its sections to be ralsed from the ground without affeoting the
othors,

Improved Frocess of Making Imitation Woods,

George V. Haon, New York city.—This is a process of making

suitable iatorvals, 10 cause the metal to flow to po openings In
case it overSows through the twoer, The openings will olosod
with fusible plugs of lead, to be melted out by the molten metal,

Improved Safety Neat for, Harvesters,

A Willlam E. Mattison, New Brunswiock, N. J., sssignor to Willlam
E. Mattiron and BEdwin Gullck, of same place.—This invention \s an
Improved safety seat for reapors and mowaers, 80 construocted that,
should the driver be thrown from or leave his seat, the mochantam
that drives the cutters will be thrown out of gear, and the outters
will cosse 10 vibrate, 80 ad to gusrd against the danger of his belng
cut by the cutters should he be thrown upon or in front of said
knives, or should the machine be started while be s (n front of
them. The lnvention consists in shoulders formed upon, and a foot
rest attachiod to, the connecting bar, in combination with the sid
bar, & bent Jever, the bar, the seatl, the springs, the platform, and
shifting lever ; and by this construction, the welght of the driver's
feot will bold the bar locked and the mechanism o gear, oven
should the driver be joited up from the seat; but should be be
thrown from or leave the machine, tho siightest Jar of the machine
will theow the cutting wechanism out of gear,

imitation woods by first graining a surface with a mixture of scotie
acid, logwood, and Iron oxide, and thon stalning with u mixture of
shaollag, aloohol, logwood, and red sandors,

Improved Convertible Rocking Chalr and Swing,

Slgmund Feust, New York olty,~This Invention consists of a
chalr with hingod rooker and leg sections, which are capable of
belng rigidly applied as rockers for a chalr or as side arms for a
swing seat. Below the hinged seat of the obhalr is a box for the
reception of the suspoosion cords attached to the frame of tho
ohalr, they being stored In such & manner within the receptaclo as
not Lo prevent the closing of the seat.

Improved Bed Lounge.

Abmbnm Morris, Now York olty.~This rolatos to an improyved
bed lounge, whioh s provided with aside or guard rail and logs,
that are, simultanecusty with the opening or folding of the seotion,
carried foto the required position. The invention consists of a
side or guard rall pivoted to the extended legs swinging therewith,
The guard rall supports also, by guide groove In conneotion with a
faoe stelp of the ysin hoad plece, the detachablo head ploce of the
folding seotion,
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Improved Wronch,

Thomas F. Dunn, Saccarappe, Me.—This consists In combining
two or more wrenches, by means of a longitudinal slot, In one. By
this means, the lover on either of the wrenches ia materially In-
oreased, and whon one of the wrenches Is placed endwise on the
nut, the wrench, which is passed through the slot, may be used as &
handle to obtain Joverage.

Improved Cultivator,

Joseph C. Jenkins, Lebanon, Tenn.,, assignor to himself and James
G. Jolley, same place.~This is n combination, with two cultivators
or gung plows, of a medium coupling, consisting of blocks and a
pivoted bow. This gives the plows an opportunity to -
thomselyes to the movements of the borses, and enables the plow-
man readily to turn or Uft each frame laterally, 50 as to avold stones
or stumps.

Improved Adjustable Handle for Harrows,

Samuel D. Riegel, Adelphl, Ohlo.—This improved handle for bar.
rows s so constructed that it may be Instantly adjusted to enable
any desired part of the harrow to be raised from the ground to pass
obstructions, or to clear the harrow of rubbish, and to enable the
harrow to be held in or to the right or left of the line of draft,

Ifmproved Compound for Preserving Fish,

Henry Sellman, Hoboken, N. J., and Herman Reessing and Julins
Wolff, New York city.—The fish are preserved and at the same time
flavored by being packed with & compound of vinegnr, allspice,
popper, onlony, horseradish, bay leaves, cloves, ginger, corfander
#oed, Chill pepper, and capers,

Improved Button,

William Hornleh, Nowark, N. J.—This invention consists of a but-
ton which Is made with a loop-shaped re-enforolog wire, retalned
by tho metallio shells of the same, for strengthening the fastening
fabrio,

Improved Door Check.

Hornee B, Church, Jefferson City, Mo.—This invention Is an Im-
provoment In that olass of door checks which are formed of a
aliding spring bolt and an elastic block secured In a sooket in ity
outor end, The socket for the elastic block s separato from the
sliding bolt, and both are connected together by means of an arm
which extends downward and holds the socket horizontal. A
smaller and cheaper bolt and case is thus employed, and the socket
ploco may have any required size of friction surface without
neceasitating any corresponding change in size of the bolt.

Improved King Bolt for Wagons,

Willlam Truax, Hamilton, Mich.—The king bolt is made without
a hoad, and is placed in a hole that passes through the axle tree,
sand board, and bolster. The lower end of the king bolt rests upon
a plate fitted to the lower side of the axle tree, and secured in place
by bolts that fusten the sand board to the said axle troe. By this
construction the king bolt will be held securely in place, and, being
made without a head, will not wear the bolster and the wagon box.

Improved Butter Package.

Cevedru B, Sheldon, New York city.—This ovention conslsts of a
wide hoop-shaped Jacket of non-conducting materinl, pressed on
the tapering metal body of the package, both for re-enforcing it as
to strength, %o that light thin metal may be used, and for protecting
the metal from the rays of the sun while the packsges aro in trans-
portation. The bottom is made of stamped sheot metal, and bas a
flange turned up outside of the lowar end of the body, seryving for
a strengthening band to the thin substance of the body, also for sol-
dering to the body.

Improved COarburoter.

Edward J. Daschbach, Pittsburgh, Pa.—Thiy Invention consists ot
a carbureting chamber surrounded by a feed tank, in which the
gusoline or other hydrocarbon substance s maintained above the
feed passage into the carbureter by atmospheric pressure, so thay
a regular automatic feed is obtained by the oll in the carbureter,
and the carbureter is provided with an inlet pipe projecting below
the ol Inlet.

Improved Windmill,

Jacob D. Christie, Schrallenburg, N. J.—The Invention consists of
the adjustment of a wheel shaft having a hinged supplementary
van, on a quadrantal turntable, to any angle with the main vane.
The wheel is provided with adjustable weights of sliding rods, that
act on n brake mechanism of the shaft, to ohange the position of the
wheel shaft toward tho main vane, The separate adjustability of
the wheel and shaft from the main vane, In connection with the
regulating mechanism of the wheel, Is claimed to give a uniform
motion and even speed at varying velocity of the wind, and admits,
also, the exnot setting of the mill to the power required for certain
purposes,

Improved Car Coupling.

John M. Marlin, Willett, Pa.—This consists of pivoted and spring-
acted side bars, that are guided by rigid top and bottom dmwhead
bars, to retain on thelr flanged and concaved front ends the coup-
ling pin, until they are forced apart by the entering link, for drop-
ping the link for coupling. The lnk is wider at the central part, to
provent Its entering too far into the deawhend.

Improved Street Car Coupling.

Helnrich Krilger, Jr., New York oity.—This is a coupling hook for
street cars, by which the draft bar and single tree are supported at
suoh hight that the infuring or entangling of the legs of the horses
on the stopping of the car is provented without changing the point
and dircotion of draft. The invention consists of a braced and
apring-acted lover that s pivoted to supports of the car bottom
frame, and oarriod up against the dashboard, so that the coupling
bhook and draft bar are ratsed with the samo while belng lowered
by the steain thoreon.

Improved Sholving for Stores.

Henry T. Bestor, San Francisoo, Cal.—In this improved construc
tion of store shelving, the carrying girder is set back, so that the
front finish comes fush with the front of the supporting posts, to
allow of motal bars being susponded on the face of the finish for
the intermediate support of the shelves, and so that covering col
umns may bo applied in & simplo way o hide the rod.

Improved Car Coupling,

John Q. A. Young and James D, Young, Cedar Mill, Oregon.—
This Invention relates to improvements on the oar coupling of H.
E, Smith, patentod August 26, 1874 The invention consists of &
bottom recessed drawhead, with jJaw-shaped front end, and of an
interfor horizontally pivoted lower jaw, that lock the enlarged
head of the coupling pin. A cam on the lateral shaft of the unooup-
ling lover biods on a rear swell of the lower Jaw, for securely look-
lne the coupling Wnk, the shaft and cam belng Introduced to the
ouvity of the druwhond by a corresponding side slot.

fmproved Hale Tle.

Henry J. Wright, Socloty Hill, 8, C.—This invention relates to the
oconstruotion of tim for baling cotton and other articles, and con-
wistaof & o mado of two parts, to ono of which the band is attached,
which look togother and tie the band.

Improved Mgz Box.

Othello Butphen, Atbany, N, Y. ~This isn gy box,

having gulde slots, in combination with pivot pins. Tho pios serve

an guldos and plvots for the diforent posttions of the egg box, 0
that an easy vortionl and tido motion Is allowed to the samo.
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Motallic Pattorn Lotters and
wdmm.n.wx-mzt:m?
Hoadloy Portable Rogines. . 11, Al
luult'w:;m-c Ahis bewt of all m:'-.. ¥
market, Prices tow, D Privcis & oo S Be% Roves, O
Speod Indicator, the bost—Mall, #2. Agents want-
ol Samael Narris & Co..ubumu.;u..:“m;;m.
!lao‘ u‘lbob—‘. Book Freo, Jaokson & Tyler, Halt-
25 per cont oxtra power guaranteed to
Stoam Kngloes, or llwoqw ':ma. of fuel, uoy'.l;:::u?:
Tansom’s Syphion Condenser. T. Bault, Conkulting En-
Kinoor, Gondral Agent, Now Maven, Uonn,

The Pittsburg (Pa.) Leador says: *The firm of
Geo, . Rowell & Co. In the largest aid best Advertlaing
Agoncy I the United Stutes, kil we can ohonrfully re-
commend It to the attention of those who deslre to ad-
Yortise tholr business solentifoally and systematically tn
0ok & way ; that ts, 1o seoure the | of pub.
Welty for the loast expenditure of money . **

Machinists wishing to make thelr own Tools in
dull thmes, can gut castings from Lhe patterss of K. & A
Betts, Tool Bullders, Wilmington, Del

A youog man wishes to locato hlmself in & west-
o lown, 1o carry on the machkine business | has a good
#tock of patterns and hinery on hand  Iaf

sollefted. Address F., Loek Box 2348, New Haven, O,

For Sale—Two fino Dellliog and one Milling Ma-
ohines, F. Myers, 200 Center 8t., New York,

Brass Gear Wheels, for Modols, hand and
wade o order, by D, Gilbert & Son, u::,‘.o.a' :.n Pull-

adelphis, Pa. (List free.)

Sure cure for Bolts—-Sutton’s patent
Pulley Cover Is warranted 10 do double the work before
the belt will llip. Bee Scl, Am. June 2w, 1933, P, a0,
Ctrealars free. J. W, Sutton, % Liberty St., Now York

Oider Wine Mill and Press complote for $10. Sent
per Express 10 order. Addross I, Sells,Vienna, Oot.,Ca.

Hotchkiss & Ball, West Moriden, Conn., Foun-
drymen snd Workers of 8heot Molal, Wi manufacture
on royalty Patented artioles of merft in their llne. Small
Gray Iron Castings made to order,

Big pay, with lttlo monoy—Amorican Saw Filo
Guide. New Tool. All muchanios use thom, Manutac.

tured by E. Roth & Bro,,New Oxford, Pa, Clreular free.

Scroll Sawyers—If you wunt the best Jig Saw
Bludes Jeet them made by A, Coats, 108 Hester 81, N, Y2

Boult's Paneling, Moulding and Dovetalling Ma-

ine 1s sucoens, ] -
Bha or work B G Machy Cor it Eahlet snd sam
For best and cheapest Surfuce Planers and Uni-

versal Wood Workers, sddress Beatel, Margedant & Co.,
Hamilton, Ohlo,

Electrie Burglar Alurms and Private House An-
nunciators; Call, Sorvanta' & Stable Bells; Cheap Teleg,
Insts; Batteries of all Kinds. G. W, Stookly, Cleveland,0

Second Hand Steamn Engines, Pumps, and Iron-

Working Machinery. Catalogues freo, E. E. Roberta,

119 Liberty Streot, Now York,

Water, Gas, and Steam Goods—New Catalogue
packed with first order of goods, or malled on receipt of
elght stamps. Balley, Farrell & Co., Pittadburgh, Pa.

Price only $350.—The Tom Thumbd Electnc
Telogrsph. A compact working Telegrapd Apparatus,
for sending messages, making magnets e electric light,
giving alarms, and varfous other purposes. Can be putin
Operation by any isd. Inclodes battery, Xey, and wires.
Neatly packed and sent 1o all parts of the world on recetpt
of price. F.C. Beach & Co., 246 Canal St., New York.

Bolt Headers (both power and foot) and Power
Hammers a speclalty. Forsaith & Co., Manchester, N . H.

For Salo—Large lot second hand Machinists’
Tools, cheap, Send for lst. 1. H. Shearman, 45 Cort-
andt Street, New York.

sddress Geo. M. Mowbray, North Adams, Mass,

For best Boit Cutter, at greatly reduced prices,
sddress H.«B. Brown & Co., Newfaven Conn.

"“—For informationabout Emery Wheels
&¢.,address L. V. Emery Wheel Co., Welssport, Pa.
American Metaline Co., 61 Warren St.,, N.Y. City.

Bmall Tools and Gear Wheels for Models. List
free. Goodnow & Wightman, 3 Cornnill, Boston, Msas.

Peck’s Patent Drop Press. Still the best in use.
Address MU0 Peck, New Haven Conn

Faught's Patent Round Braided Belting—The
Best thing out—Manafsctured omly by C. W. Arny, 301 &
302 Cherry St.. Phlladeiphia, Pa. Sendfor Clrealar,

Three Second Hand Norns Locomotives, 18 tuns
each; 4 ft. 5 inches gange, for saleby N. 0. & C. R. R,
Co., New Oricans, La,

Genuine Concord Axles—Brown,Fisherville N.H.

Tempies and Oflcans. Draper, Hopedals, Mass,

For 13,15, 18 and 18 inch Swing Engine Lathes,
sddress Star Tool Co., Providence, R. 1,

Spinning Rings of s Superior Quality—Whitins-
ville Spianing Ring Co., Whittnsville, Mass.

nmwmmmm
& Willlama cor. of sud Jay, Brooklyn, N. ¥.
For Bolid W Beams, etc., see adver-

Hsement, Address Usion Iroo Mills, Fittsburgh, Ps. for
lithogrsps. &c.

All Fruit-can Tools, Ferracute W k's,Bridgton,N. J.

For Solid Bmery Wheels and Machinery, send to
the Urion Stone Co,, Boston, Mas. . for circalar.

Presses and Jacks, new and second
Lathies sod Msohipory for Pollshing and Buffing
Metals. £ Lyon W Grand Street New York.

Barry Capping Machine for Canning Establish-
|

ments. T, B, Balley & Vall, Lockport, N, Y.
The “ Amencan” Office, Now York, Is
fited with the Ministure Klootric Telegraph. By touching

ttle buttons on the deaks of the managers slgnals are seat
0 persons 1o e various deparuments of the estadlisb-
ment. Chesp sod effective. Splendid for shops, offices,
Works for sny dlstance. Price 86, with good
Bettary, ¥. O. Beosch & Co., 346 Cansl 5¢., Now York,
Makers, Send for froe tluatrates Catalogue.
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A K. B will find a recipe for solder for
KUn barrols on p. 38, vol, 3T, §. will And that
gelvimsiog wrought fron Is desoribed on p. 348,
Yol OL—A. J. and others will fnd direotions for
etohlog on glass on p, W08, vol, 318, 1. P, will find
Hireotions for modeling In olay, wax, ole., on p.
08, vol. 8.8, N. will find directions for making
gravel walks on p, 80, vol, 3818 J. will fud direo-
tions for flling and polishing black walnutl work
on pp. 315, vol, ¥, and 847, vol. 81,

(1) W, O. H.says: A friend oluimas that, if
A balloon could bo made %o as to sustaln the prow-
ure from the outside, and the alr woro pumped
Out 80 ax to form n yaouum on the inslde, that it
would riso, 1 clafm that it would not, Who s
right? A, Your friend,

(2) A. J. 8. says: Areyou aware of any one
who has ever sctually discovered perpotual mo-
tion? If it has not yet been discovered or ro-
venlod, do you really believe that perpotusl mo-
tion, pure and simple, would be of any pecunl.
Ary advantage to its discoverer? A, No one has
evor discovered perpetual motion.  You can judge
of the probability of such a disoovery If you bear
In mind that the principle Involved is tho same as
whou one tries to lift oneself (n a tub, by pulling
at the handles. Some of the perpetual motion in-
ventors put cog wheels or lovors between thelr
hands and the tub handles. But the result Is the
samo, It is always a perpetusl no go. No rownrd
has beon offered.

(8) G. L. L. says: What use, if any, can be
made of old photographic collodion? A, If the
solvents have not already evaporsted, and tho so-
lution contains no volatile acids, the other and al-
cohol may be readily removed by subjecting the
solution to distillation in a glass retort over a wa-
tor bath, with a very gentle heat. The solution,
however, should not be allowed to evaporate to
drynoss,

(4) H.M. asks: How can I bleach shellact
A. By fitmtion of the solutfon over animul cbne-
conl.

What are the average weights of a cuble (noh of
copper and tin, respectively 7 A.Copper about 032
1b., tin about 0°217 Ib.

How Is the Inside area of a cylinder found? A.
To find tho surface’of a cylinder: (clroumfuronce
of baso xaltitude)+-twice the area of base. To find
solid contents : Area of basexaltitude.

(5) A. S.asks: Is there any solvent besides
oyanide of potassium, for sulphide of copper? A,
Thoe sulphide of copper dissolves readily in strong
aqua fortis (nitric acid) on application of heat.

(6) H. B. C. asks: What kind of a solution
should T make to plate with tin, haviog tin as a
positive electrode? A, Electro-metallurgists con-
sider the sulphato to be the best solution for this
purpose; but the reduction of tin by galvanism
cannot be considered an advantageous proocess.
The best method for tinning metallic surfaces is
that of immersing them in a bath of molten tin,
the surfaco of which is kept free from oxide by
means of a layer of chloride of ammonium (sal
ammoniac). Anover and regular coating of the
metal is thus obtained speedily and with litle
trouble.

(7: M. 8. nsks: 1. Are the oxygen and hy-
drogen, used In stercopticons, dangerous? A,
They are explosive only when mixed and ignited,
2. Of what oolor are the screens that are used for
the same purpose? A. White. 3. Aro thoy palnt-
ed or varmmished? A, When Intended to remain
stationary, they are occasionally covered with an
even coating of whiting with a Nttlo stze.

(8) C. T. S, asks: What process will make
ordinary white quartz crystals, resembling ame=
thyst? A. Take borax § parts, saltpeterd parts,
peariash or fixed alkaline salt, purified with niter,
33 parts, pure white sand, cleansed by washing, 57
parts. First reduce the sand in a glass or flint
mortar to a fine powder, then add the othor Ingro-
dients and grind them well togotbhor. To 10 1bs, of
the above add 13§ oxs. of manganese oxide and 1
drachm of zaffre. Melt in a small clay orucible,
and cover the surfuce of the crystal by lmmer-
slon.

(9, H. asksa: Of what size, and of what
cheap material, sbould a hot alr balloon be made
to misen tof 1501ba 7 A, A closely woven
variety of t cambric 18 bost for this purpose,
It is not customary (where the proper material is
usod) in this style of balloon to use any varuish
whatover. If the case requires It, howovor, a light
solution of bolled U d oll in turg may
be used.

(10) G. W. N. asks: Which is tho positive
poleand which the negative, in a battery? A. In
all torms of battery, the binding scrow attachod
to the zine plate Is always negative, and the con-
nection of the opposing el t, whether It be
copper, carbon, or platinum,is always positive, 1f
a small mariner’s compass be placed immediatoly
under a copper wire running north and south,
(that is, parallel with the needle of the compass
when in a state of rest and not subject to any dis-
turbing lnfluence), over whioh a current s passing
from north to south, the needle of the instrument
will immediately be deflected, its nocth polo mov-
Ink to tho cast, und its south pole totho west, If
the current be reversed, the needle will move in
the opposite direction.

There Is a boat fastened to a dook by a rope. F.
says that a man standing in the boat will not be
obliged to exert so much force to pull the boat to
the dock, us one whostands In the dock and pulls
the boat townrd him. N. says the man will bave
to exert tho same amount of force In both cases
Whols right? A. N,

(11) D. A, C. snkn: I thore an agent which
will bleach or olarily, by buming or fumigstion,
vegotablo substanoms 7 1 want an agont that will
blowoh tobmooo In the prooess of cariug or drying
the plart, Sulphur will do It W » certam extont,
but It imparts an odor whioh njures i market
value. A, Tobacoo may be readily blesched by
means of elthor sulphurous ackd or ohlorine ; bat
o the oporution It underyoes & partial decom post-
ton, new salts belng formed.  This destroys the
properties for which the tobaoeo s most valued.,

(12) J. H, L, suks: For some time past |
have been trying to blench what Is callod cera de
Campeche, n wax mndo by u large boo near the e
oifie const in the nelghborhood of Autian; It iy of
u dark yellow color and a strong smoll ; It booomos
quite soft and sticky by workiog with the bands,
How can 1 do this? A, Dooswnx may bo bleached
by nitrio neld ; but oblorine, though (tdestroys the
volor, cannot be employed for this purpose with
advantage, for It was obsorved by Gay Lussao that
u substitution of ehlorine for n portion of the hy-
drogen occurs under theso clrcumstances. When
candles made from such wax are burned, Irritating
vapors of hydrochloric acld are evolved. Heos
Wax bhas been commonly bleached by exposing it
fnthin layers to the action of sunlight for sowe
time. Try the action of a solution of chlorine gas
in water, or, what s porbaps less objectionable, a
salution of chloride of lime (blenching powder).

(13) A. P. aska: Is thero any magnetic
noodle or other (ustrument that will show where to
dig for water, and whero springs exist? A. There
I8 no such instrument In existence.

(14) C. K asks: What degree of heat is acted
upon and absorbed by a liquid, such as an oxyhy-
drooarbon oll,contained In an fron or copper vess 1
of about equal width to it depth, heated by live
steam of about 40 Ibs. pressure? A. As youfail to
stato the particular ofl In question, we cannot give
you its spocific beat. The temperature of the oil
would, 1o no case, be higher than the steam or hot
water surrounding tho vessel contalning it.  Whe-
ther tho ofl vessel were complotely oronly in part
filled with the ofl, the conditions belog the same in
both cases, the tempemture would eventually
mark nearly the same degree, although in the for-
mor case the expenditure of a larger amount of
fuel would be required to nccownplish such a re-
sult.

(15) J. E. H. nsks: Is there any known way
by which skippers In smoked meat can be de-
stroyed without (njury to the meat? A. Try the
action of a small quantity of the iodate of calci-
um or salicylic acld.

(16) T. W, C. says: I have a friend who
uses a process in which a quantity of water must
be maintained at a tomporature, near to butalways
above the freezing polnt. To procure this he uses
considerable quantition of (e, Could the same ef-
foot oo mically produced by the Carré freez-
ing apparatus? A.Yes.

(17) A. B. C. and others ask : Which wheel
of a truck slips in golog around a curve, the lo-
side or the outside one? A. This question is fro-
quently asked by our correspondents, and is very
fully answered by a writer in tho Raffroad Gazetle
as follows: That wheel will slip on which the
pressure is the least. For a single wuck with an
equally distributed load, other things being equal,
on a flat track (that is, one {a which there is no
s on of the outer rail), the inside wheel
will slip, for the following reasons : 1. Because the
direction of the resultant of the weight and of the
coentrifugal force is more in the direction of the
outer than of the inner wheel. 3. Because, on ac-
count of the parallelism of the axles and the play
allowed the wheels, the flanges of the latter are
aguinst the outer rall and away from the ioner one
in the passage around the curve, and this is true
whatever may be the speed. This brings the point
of application of the resultant (corresponding to
the loaded polnt on a beam) nearer the outer than
tho inner bearing. On a curve, the outer rail of
which has been elevated for & given speed, at this
spoed the resultant above mentioned Is perpendi-
cular to the plane of the rails, and bence at that
particular spoed the first of these causes s inope-
rative, while the 4, remaining in force,
the fnner wheel to slip a8 before. At any higher
speod, the first cause again comes into play, and al-
lows the tnner whoeel still greatoer facility for slip-
ping, nod the more so the higher the speed. On
the other hand, for a spood less than that for
which the rall was elevated, the centrifugal force,
being diminished, brings the rosultant more in the
direction of the inner mil than before, and at some
speed would wake it direction such as to exactly
countoruct the offect of the second cause, and
would thus render the whoeels equally lable to
slip, Atless speeds the cuter wheel would slip.
In tho case of a long train, the whoels at the ends
are noarly in the condition of those of a single
truok, while t hose near tho middie, belng drawn
to the inner eall by the aotion of the forwmd and
roar portions of the teain, will sooner come fnto n
condition tn which theJouter [wheels will slip, 1n
this, the coning of the wheels bas boen considered
asa part of the elevation of the outer rall, elther
Increasing or diminishing It as tho tlanges pross
agninst the outer or the Inuer mil,

(18) W. X, says: | have two } inch pipes,
one glass and the othor lead, which I wish to unite
$0 that the joiat will bo neat and bear the pressure
of & column of water fifteen foot n hight, In
what way can thoy bo bost united 7 A, Uso ax
solder the following alloy, whiok fuses bolow the
bolling pomt of wator: Blsmuth € parts, lead 1
part, tin 1 part,

(19) E.J. F. says: How can | cut fine edg-
ings on paper, suoh as the borders on valentines or
bouquet papers? A, These bordors aro stamped
by & die cut in metal,

(20) H. P. O. asks: Please give me recips
for good and permanent red and black dyes woro

which I can dye cotton and linen thread? A, IthF

red, use cochinenl, Ino dye, madder, or logwood
with & tin wordant. For black, use logwoods
walls with an lron mordant,

How can metal be comented to glass 7 A Boe p.
, vol B,

(21) C. A, F. avks: How can nsilk fish Hne
be wade waterproof ¥ A, Tuke 2 parts bofled ofl,
1 part gold sies, mix, shake well, and it is ready for
use. Apply with a plece of fiaunel, let dry thor-
oughly, and apply another coat. Use 3 costs In
ai,

(22) C. 8. W. asks: What s the best way
of proparing starch for use on loen collars, ete, ¥
A, Wheat starch is geuerally considered the best.
Ttis mude ws follows : Bteep whest flour In water
for & wouk, draw the lquor off, and wash the resl-
due on w weve; dmin in porforsted boxes, cut up
Into lumps, and dey (n the air or 00 & stove.

(28) J. D, wayn: Please glve me a recipe for
wax for tracing designs In halr lines on zine with a
pen, which will proteot the zine from acld used to
olch the design on the metal ¥ A, If you use nl-
tric acid, try a mixtum of equal parts of aspbal-
tum, BDurgundy pitoh, and beoswax ; melt them
o an earthen pipkin, stir well, and pour into cold
water. Use warm.

(24) A, L. H. saks: What s & good method
of cleaning tin, coppeor, brass, eto., without scrateh.
Ing the mme? A, On tin, use potash Iye and raob

with & hard sub On and brass, use
spirit of tar,

Ly

(25) C. E, G, ssyn: lclaim, in arguing the
merits of the Keely motor, that water is a spent
substanco, and cannot agalo produce power unless
the equivaleat Is lajd out oo it. A, You are right.

(26) V.H.says: 1. On p. 74, vol. 28, you
give correspondent K. W. a varnish for photo ps-
per trays, consisting of & mixture of petroleum
naphtha and parafin. Can the varnish be spplied
to wooden trays? A. Yes. 2. How many parts of
each ingredient should be used? A. Put o paraf-
fin Uil the petroleum naphtha will disolve no
more.

(27) W. U. asks: What are the rules for
caleulating the perautations and comblnations of
numbers? A. The number of permutations of n
things=1x2x3, ete,x(n—Lxn, The number of
arrangements of m things, taken n (o a set,=mx
(m =X (m —2ete. X(m —n-+1). The number of
combinations of m things, takea n In a set=

mX(m—1)xX(m —2) ete. X (m —n+1)
1X2x3 ete. X (n—DxXn.

(28) L. H. R. says: I wish to know whether
the following conjectures are probable : Sclentists,
in giving the hights of mountains, clouds, bal-
loons, eto., say they are so many wmiles ubove the
level of the sea. Is the level of the sea the same
all over the surface of the earth? Is the surface
of the ocean at esch part of the globe atthe same
distance from the center of the earth? I think it
would be %0 if there were no revolution of the
earth around ity axis; but since there is the cen-
trifugal force theredby produced would camse the
looser particles (water) of the earth to be beaped
up at the equator, making the level of the ocean
at this part higher than at parts north and south
of it. And further, in my opinion, the water
would not only accumulate bere, but would ar
mulate (o proportion to its quantity or mass there
by making the Paclfic Ocean of higher lev . than
the Adantic. [s this actually the case? A, If
you mesasure the hight of the sea lovel by its dis-
tance from the earth's center, it &s not the same
everywhere, but Is higher under the equator and
lower at the poles. This ts called the flattening of
the earth, and i, In round numbers, y};, which
means that the polar axis is o], <8000, or about 5,
miles shorter than the equatorial dlameter there-
fore the ocean’s surfuce at the equator is 13 miles
higher than at the poles, and the Misstssippl river
runs, {na certain seose, actuslly up bl The hight
of the mountajns is always estimated from the
nearest sea level. There are, besides this, other ir-
regularities in the ocean level, of which weo have
treated elsewhere In this lssue.

(20)J. C. W. asks: 1. If any one will look
steadily for a short time at such an anemometer
as i3 used by the United States Sigual Corps, con-
sisting essentially of bollow bemisphores, and will
notice the direction in which the cups revolve, he
way after o time apparently see the motion re-
versod, and the cups going in a direction exactly
contrury to that in which they really move. A
good position to take with reference to the ane-
mometer Is about 30 yards from 8, and pearly up
to the level or horizontal plane in which it moves,
No doubt others bave noticed the deception, as 1t
is very apparent when once obtserved. A lttle
perseverance (n the effort may perhaps be neces-
sary at first lo order to percelve tho chango ns it
seoms to be. A, This optical delusion has boen
often obsorved, and 1§ simply caused be the dim-
culty of doclding which balls ure the nearer, 1f
wo take the further off for the nearer, the motion
of course appoars reversed. The same thiog may
bo observed In some windmills, when looked at by
tho edge of the arms. 2. Another lusion may be
produced by a very simple experiment as follows
Prooure a round paper box about two or three
fnohes In dlameter, and, i ts bottom does not
bulge upward in the center, make {t do so by
prossiog it In with the thumbs. Any sized round
box of almost any material that s not affected by
moreury will doubtiess answer the purpose, but
tho kind mentioned is casily procured In the form
of  largo plll box or a collar box, After prossing
tho bottom Inwirds, as divected, pour Into the box
about one ounee welght of clean bright quicksil-
vor,and glve the box and contents u rotary motion
untll the quicksllver revolves rapidly around tho
clreumferonce of the box in the depression caused
by the convexity of the bottom and (ty junction
with the porpendicular walls of the box. It s
Dbowt to lay the box fat on a bortzontal table while

rotating it and when tho quicksilver sectus to be
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o iquid metal will seem obviously mov-
dirootion exactly opposite to it real
#0 a8 to docolye almost any boboldor,  Tho
18 due to the wavy motion of tho quickallver,
yo obsorvation that the waves In moeroury,
running (n a rough channel, will propaguto
in & dirvetion opposite to the curront hns boen
made before, but your simple manner of {llustra~
ting it descrves commendation.

(80) C. C. K. asks: Is there a south polar
star similar to the north polar star? A, The north
star inthe Little Bear is not exactly over the
porth pole, butata small distance. At the south
pole the neavest star 1s 107 further off, and {8 in the
constellation Hydra.
How do explorers tell the hights of mountams?
A. Explorers ns well as geconauts measure the
hights of mountains by means of tho barometor,

Jet the box rost  water inn dish pan, You can guess the rest. Ro-

peat the process untll the supply of ants Is ex*
bhaustod. The samo bait will last all the summer.
Allow tho ants to eun out at tho hole they entered,
and then knock thom off by steiking the box, with
the hiand, 0 quick Hght blow.

(41) J. 1, A, says, In answoer tosoveral cor
vospondents: The reason why tho sorows now in
use do notutilize the power [ boonuso the piteh
of the sorew doubles from the outside In nearing
tho shaft balf way. If you turn a thread upon
rod o lttlo more than half the altitude deep, then
turn It down to oue bhalt the diametor, the pitch
will bo twioo what It was bofore, [f the pitch of
the blades of a sorew bo at a grontor angle than ¢
of n olrole, or 45%, It would fmpede It revolution,
11 1 sorow bo 24 foet In dinmoter and tho piteh 5*
from the outside, then It would be an entiro loss
of power; If 2214% there would bo loss at all but
the outside ¢ feet. 1y setting the pitoh In the In-
slde or nearest tho shaft, and twisting the blado
from the outside to the required pital, there would
bo no loas of power, Anothor prineiplo 18 thnt

whioh gives tolerably reliable indications, ne tho
sure decron A, | the revolution of the serow and thoe pressure of
i 3 B Y | tho bindes nguinst the wator would oauso the wa-

Your way of telliog the hight of clouds would be
‘good if you only were sure that the cloud you sec
is the one from which the min descends.

tor to flow away from the end of the blade; this

would cnuso the serew to fall back, and not hold
what it would natumlly gain. This can be easily

(81) M. H. R. says: It is a common obser | remedied by having the blade of full width at the
vation among country people that a new moon 18 | end, and turning {t over a fow Inches, making a
& wot ora dry one, nocording to the upright or | rim on the back side of the blade: the water will
horizontal position of its horns, and also that the | then only flow away backwards from the side, as it
moon affects the weather by its rising farther | ghould do.

north or south than usual. Are not all of the
changes of the moon, as to position in regard to

MINERALS, ETO.—Specimens have been re-

tsolf or the earth, subject to a naturaland, gener- | ceived from the following correspondents,and
ally speaking, unerring law? A. The position of | gxamined, with the results stated :

the horns of the moon depends on the relative po-
sition of moon and sun: if immediately after the
noon, she shows herself vertically above the set-
ting sun, the borns will be upright; {f southward
of the sun, the horms will be more nearly horizon-
tal. That the moon affects the weather, causing
an atmospherie tide wave as well asan ocean one,
s undoubted ; but the “unerring law ™ has not

A.M.8.—~No.3 isa tannate of gelatin, and will

doubtiess answer all your requirements. It is
probably made by steeping sheet gelatin in a solu-
tion of tannin, and then subjecting it 1o pressure.
—F. W. P.—It is mica.

J. G. H. asks: How is the pretty imitation

yot boen disoovered. Lot us hope that the contin- | of pearl in ladies’ dressbuttons and parasol handles
ued labors of the Woeather Bureau will in time | produced on tin or other metallic sheeting 7—E. M.
solve this problem, which is quite complex. The | asks: How isa dry or magic shampooiug powder
course of the moon Is repeated, eclipses and all, | made ?—C. M. K. asks: Are the trimmings called
every 21 yoars; but wo have not the same weather [ Hambarg edgings made by machinery or by hand?
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Burmer, lamp, A, Darker. ...
Raflway signal elrcalt cloner, D. Roussean

Burner, lamp, 8. R, Wilmot.....

Darner, refuse, Bmith & Walker. Rallway switeh, Gill & Delael, .,

Botton, sleeve,J. G, Missimor.... vurs 106,58 | Ragiway switoh, street, A, L, Johnwon,...... 108,50
Can, milk, Hawloy & Mead......... 166,535 | Rajlway tanks, raluitig water (nto, T. Rodes...... 1645
Can seaming machine, L, C. Boardsley ( 6,552 | paflways, Intricating, O'Bullivan & Marphy...... 166,44
Can, shiget motal, L, O, Deardaley (f)...... 993 | Ratlways, permanent way for, It. E. Nichols...,., 164,028
Can, travolling, A, A, Gervaln,... ... vor 106,820 | Rorrigerator, R, LONG. .uvrereosvassessuerseres o 100400

Hanh cord fantoner, J. ¥, Colline,
Sanh fastener, J, Thorman,..,.... )

Candlostiok, T, BWann. ..coooveens
Car axlo lubricator, O, D, Flynt,.

Car conpling 1, O, BO0t,, . 106,469 | gayy moteing dovico, L. A, GrOolY...ecee.ersissrrin 100,0m
Cur coupling, J. M, Marlin,.... 100,647 Hawing machine, Froy & Elchholts (r),,. R
Car coupling, B, Mlekle, ... .. ... oo 106,022 | gonlon, lotter, A, Turobull ....... . 106,540
Uar eoupling, J. BINKOF. . . oorieiiiine 100,569 | goaton, wolghlog, I, C. Wingate.......... . 166,478
Car conpling. stroot, 1, Kruger, Jr. « 6,038 | gang dropper, bean and pumpkin, E, Sears. . 168,655
Carsoats, hoad rest for, T. Edward 106,455 | woparator, gratn, A. W. GIay.............. 108
Carbureter, B, J. Daschbach, .. ..... « 106,808 | oo parator, grain, A. W. Kendrick.... BT
Carbureting apoaratus, O, M. Gearlng + 166,672 | 3o wing machine qullter, N, Barnom............ s
Card eylinders, cleaning, H, Spaulding. . 104,005 ey

Sewing machine trimmer, ete, ,\W.A Springer (r) 6,58
Shawl holder, F. Melnborg..... ........ SR X ]
Sheet metal, shiearing, Clark & Kittredge. ........ 166,598
Ships, biige water valve for,J, W, Hoghes... ... 166,506
Shirt bosom, J. C. COOMDA, ...uvvvirvariiiins cenns 166,589
Shoe fastening nafl strip, A.Van Wagenen. 166,661, 165,062
Bhot tip, A, Van Wagonen.........ceveenrsrerere... 106,680
Slate frame, J Haggerty.... . 166,50
Blelgh bell, G. W, Gofl...vvs v ivnne vereneven, 108,520
Smoke flue and heatiog drum, L. T. Honghton, .. 165,461
Snow plow, A, J. Smith.... vee 106,049
Soap, Hoge & Shultz....... staibaanprie 164,009
Sole fastenings, nall for, A. Van Wagenen........ 16,6
Sole fastenings, nall strip for, A, Van Wagenen. 166,69
Steamn whistle, J. RICPDPOL . oviiiivinis + vuness 106,40
Stench trap, J, D, Plerce.... ... 2

Stone crusher, J, COmMIY.....oivvienrrnns
Stove, cooking, Crowloy & Chamberiain.,

Cardlog engine, wool, A, Il Woodbury . .......... 106,578
Carding condenalng mechanism, M, A, Furbush,, 168,601
Carrlage, R L. Ogden..........couu gAvRD® PPOLLLL, . 108,546
Chaln links, wolding, B, Hershey (r).. .

Chalr, H, Roupke... .

sesdsarsananany

Chairynhip*s, D, Parks .....oouvien
Choeose press, Dolph & Smith....
Chuck and centerer, J, R. Muason,
Olgar box, M. Lichtenstein. ..........
Clgar bullding machine, N, Du Bral.
Cigar mold press, J. Simpson
Clamp forpressing leaves,C. W. Holbrook..
Clasp for holding eurrency, etc.,B. W. James ... 166,613
Clocks, device for winding, E. Farcot..... .. veses 106,515
Cloth dyelog framo, E. Brierly......... A

Clothes line reel, E, D, Richardson..

Clothes pounder, A.J, Harmoan... ¥ oee 106,458 | o0 cutter, W, R, Bowman R 106,585
Clothes washer, H. E. Smith. ......... ‘“-:“ Telegraph, cloctric traln, Keyos & Olark.......... 106,616
Coal, apparatus for drying, L. Jacobl. ‘:~ ,‘; Tools, die for forming the eyesof, J. R, Thomas, 166,56
Cock, stop, J. MAIDNON . ouuiennee : “';“ Torpedo for ofl wolls, B, 8, OrAbOFIL 4 0oeeee 2oe. 166,087

Coffeo, polishing, J, H. Slegmann,,
Oontantl

¥, ArDBIoR BACkInG; Br . 100,044 Trimmivg edgos of materinl, W, A, Springer (r). 6,5

every 21 yoars, which shows that other infl
have to be taken In sccount, which observations
in the future may reveal to us.

COMMUNICATIONS RECEIVED.
The Editor of the SCIENTIFIC AMERICAN ac-

(32) J. H. asks: Can anything be added to | knowledges, with much pleasure, the receipt of
Ink made from nutgalls and sulpbate of iron that | original papers and contributions upon the follow-

wll cause it to be black when first used, without | i
injury to it ? A. Try an addition of logwood.

(38) 8. L. L, neks: Has the name carbonic
aold recently been changed to carbonic dioxide?
1f so, why? A. Carbonie oxide Is the compound
formed by the combination of carbon with ono
equivalent of oxygen (CO), Carbonic acld is car-
bon in comblnation with two equivalents of oxy-
gen (Cugr. The former is sometimes called the
monoxide, and the latter the dioxide, of carbon.

(34) C. P.asks: I want to know the cheap-
est and simplest apparatus for compressiog air in
2 receptacie of two quarts capacity. I would like
to get the density of five or six stmospheres. A,
Tse an air pump.

(35) J. 8. asks: Will paper keep a number

of years, froe from damage, even if placed In an
excessively damp and dark hole, if it be Inclosed

ng subjects:

On the Keely Motor. By W. J. J.

On the Spider’s Web. By T. H.

On & Glass Oil Can. By A. B.

On Western Lands and Emigration. By T. E, L.
On Keely Transactions. By G. H,

On Boiler Incrustations. By B. B, 8.
On Fishing Sinkers. By P.B. T.

On Large and Small Axles. By T. W, P.
On Gold Coinage. By J. R.

On Bee Culture. By L. E.C.

Also Inquiries and answers from the following :

J. M8~ C—W. A C~F. W.D~G.A. D.—M.E.
-RAC—J S C~-KE.W.C.—J. W.M-G.R.B—
F.X.M.-D.P.H.

HINTS TO CORRESPONDENTS.
Correspoudents whose Inquiries fafl to appear

should repeat them. If not then published, they
in an airtight lead or glass case 7 A If the paper J

e placed la & perfectly dry glass vessel, which is may conclude that, for good reasons, the Editor
afterward

y sealed, it will be preserved

declines them. The address of the writer should

indefinitely, or as long as the glass envelope ro- | AWAYH be given.

mailns {ntact,

Enquiries relating to patents, or to the patenta-

bility of inventions, assignments, ete., will not be

(20) J. A. asks: Can I usea tin baking pan
published here. All such questions, when Initials
for a photographing bathing sink without injury only are given, are thrown into the wasto basket,

to the chemicals? A. No.

as it would fill half of our paper to print them all;

(37) H. M. asks: Does the sun’s heat | but we genermlly mke pleasure in answering briefly
shrink or expand seasoned wood? A. Tho expan- | DY mail, if the writer's address is given.

sion of the woody fibers by heat is more than

Hundreds of inquiries analogous to the following

counterbalanced by the shrinkage due to the con. | 270 sent :  Who sells & seif.registoring dovice for

sequent evaporstion of the moisture and other
bodles fn the sap cells, therefore the wood, s o
whole, shrinks,

(B8) E. T. D. asks: Which iz the most cor
tain and quickest mode of discharging colors from
cotton prints and delaines? A Use ohloride of

(39) N. A. B.asks: How ecan I determine
the electromotive force of a galvanio battory?
A. To one not familiar with the science of elootrd-
cal measurements, such determinations may be
somewhat problematical. The following method
of Poggendorfl's, for the measurement of olootro.
motive force, is perhaps the simplest and most
comprebensive. lo this method the more powors
Tul battery, E, Is Joined up in circuit with a rosist-
ance coll, rinod the other battery, B/ ,and n galyan-
ometer are connectad to the same collso that both
batteries sand a current through r in the same 4.
roction ; by incremstog the resistance of r it s ensy
either to make the current of E overpower that of
B, o o obale such an equilibrium that ¥ shall
remaln innctive, and Do current pass through the
galvanometer in either direction. When this is f-
focted, we have the tollowing ratio: As the total
resistance of Eand ris 1o the reststancs of r, so s
the eloctromotive force of B to that of ¥, or W'«

r
Bx——,
Bir

Can wetallic diver be obtained by heating the

pitrate Inacrucible ? A, Yes, by the addition of
o small quantity of borax and resin.

(40) 8. R. A, sayn, o answer to correspond.
ents who ask how to destroy ants : Take a pasto-
board box with u good i, so that it can be made
dark ; cut & small bole near the botwow, put In
about two tablespoonfals of sugar, and set it away
1 B some dark corner of the cupbanrd. Allow it to
Tomuln two or throe days; take a quantity of hot

Indicating the flow of water ovoer n welr? Who
sells books on aeronnutics?  Who solls drive woll
tubea?  Whose Is the best foe-making proooss?
Whose is the bost burglar alarm? Who solls lamp
chimney cleaners? Who makos the best rook
dellls? Where can steatite (soapstone) bo bought '
All such personal Inquiries are printed, as will
bo obsorved, In the column of “ Business and
Personal,” which is specially set apart for that
purposo, subject to the charge mentioned at the
houd of that column. Almost any desired Infor-
mation oan in this way be expeditiously obtained,

[OFFICIAL,)
INDEX OF INVENTIONS

FOR Wiion
Lotters Fatent of the Unlitod States were

Granted In the Week ending
August 10, 1876,

AND EACH BEARING THAYT DATE.
(Those marked (r) are refasusd patents. )

Animal clipper, T. L. Phippe.........
Ash chute, J. P, Bchwelkert. ., .
Anger hollow, A, A. Wood
Awning, ¥, 0. Lameshop
Bale tie, N, B. Jones,. ...,

Paletie, A A.Bzabo.........

Dale b clamp, M. Z. Young... ;
Paling bay, cotton, ete,, J. M. Seymonr. .
Bed bottom, T. L. Oden),........
Ned boltom, C. V, B, Reedor
Vedatead, sofs, B, Bquiras
Bed coupling, J, Hare. . ...,
Helt ahifter, J, D. Issace, VAT
Dilgs water valve for shipe, J, W Hughes
Nird oage, A. L. Bdwards............ coen 106,905, 184,000
Boot and shioe, Meyer & Fretbury, .,

.............. 166,67

Boot heel AL AL DROIOFIN, o ovisiiinsriornsrsernes 10,007

TENeS; Vi G MO o osis o resasvisanunsssnasass Seavee 166,58
Tubing, machine for welding, G. H. White...... 166,008
Tweer, F. R, Lloyd

Cork, W. KINR oy suveinnnnvsnrsnenneanss eeaaneins one 106,407
Corniee tool, W, P, Walter... cernenes 106,006

Serensans sa aneveraeanan

Cotton ehopper, W, D, Evans.. voo 106,597 | ryng setting machine, W, D. C. Pattyson. 166,540
Cultivator, A, Sehrader....... .... ++ 166,688 1;:: wm:r:.mlefor.w. C. JORDNOR............. I6AGS
Curtain fixture, H, Sechausen. 166,801 | vuult covers, J. M. WIIbar........166,572, 165,574, 166,53

.. 166,653
o 166,010

Cylinder, cotton press, J. F, Tay)
Deak, reading and writiog, L, G. Falrban
Ditehing machine, H, and K. Olsen ........ .
Drill stiarponing machine, W. H, Eddy.
Drilling machine, rock, C. C. Crecger.....cccovees
Egg testor, W, W, Wilson....... ... Sasteaacnas 166,671
Electroplatiog giass, china, etec., E. Hansen... .

Elevator, W, H, Brown.... ...
Elevator, water, J. Chandler,
Engine, electro-magnetio, C. A, Huse
Engine, osciliating, J, Wolf... ..........

Vehicie end gate, F. C. Brooke........ccccevvvennen 166,456
Vehicle top support, R. Hunt...

Engine piston, steam, W. T. Duvall,.......covvvne R

Engine, portable steam, McKalg and Muneaster, 168,541
Equalizer, draft, 0. Sensenbangh.......... cerrers 106,609
Evaporstiog pan,J. M. Trumbo...... ool 166,04
Fan sticks, cutting, J. W, White.... « 166,75
Farebox, 5. W, Francls ....... 166,508

Favcet, E. W, Barnes.
Faucet, D. C, Stillson,
Faucet, self-closing, D.

Faucet, vent, C. H, Ravert........ 166,554
Fireextinguishers, Brown and Foakett, 451, 166,452
Floor, Areproof, J, D, Ploreo..cc-ccviceaeeserncess 106,552
Furnace grate, W, Tinkham.... o 106,457
Gas apparatus, C. M, Gearing..... 165,608 | 8,560.—Caxrer.—J. Flsher, New York city.

8,561. —Canrxer.—T. J, Stoarns, Doston, Mass,
8,52 —Biep Ca0x.—F. T. Fracker, New Hritaln, Conn,

SCHEDULS OF PATENT FEES

Gan, making, Smith and Goldthorp..
Gan carbureter, A. W, Porter.....
Craln meter, W. Colwell......... ........
Graln shocks, compressing. 5. C. Minear,

Gun barrels, covering for, H. A_ Siiver,. o 16 60 On 0ach Trade Mark. ... ..., g
AP, LW T ot Siass onin e e i et 166, 50 Oa each apnlication
Harvester, Gorndon, Myers, Telford, and Hubbdbard 166,000 s fore

Narvester, corn, C. D. Reed. ....... S fabhnnosue 1665, 60
Hay gatherer, P. Russell............. oo

Holsting tongs, W. C. Frederick.
ook, hat and coat, C, H, Winton, ..

On appeal ©0 Extmusers-in-Chief.......
Un appeal to Commissioner of Patents,..
Un application for Helmuo......ovuuuees
On NUDE & DIRCIAIMEL. «ovevvierimreneans

Hoop fastening, W. Spalding........... 106,004

Horn, ete,, making articles, W. F. Niles, m:m On an application for Design (3% yoars). 810
Horseshioo, J, H, DOTEAD............... 10,018 | OF "","" s g D“D I"'m Qiyearn).. sie
Hose nozzle, W, Thomson.,... .. 100,651 il o Qdyours) oo 880
Hose spanner and koy, A, J, Barnard,, 160,402 A n

Hose, waterproof, 8. W, Daker,,......... 104,550 c wm PATm

fHydrant stufiog box, ote,,J. P, fiyde 1,011 | LIeT OF PATENTS GRANTED IN CARADA

Tee creamn, ote,, measuring, F. Watkina,

Teo croepor, A, J. R, Phillipa... ....... i August 7 to 19, 1875.

Indicator, station, L. V. Adama., » 1,0

Indicator, station, 8, M, Dewey,, . w 165101 8 1.8, ¥ Aug:
Induction cofl,J. G, Vettor, ,....,.... R e 166,448 'I:‘:l';c;;n“' O T S RN RS o
Iron and steel, manufacture of, A, G. Cook...... 166,454 - : N
Lroning apparetns, i 35, Btk o o 106,007, 106,58 5.(:’1:.“'|‘i:’isuer. Hamilton Clty, Ont, Panoforte, Awe
Kalt fabrice, drying tabular, Groene et al. () 6,97, 6,58 | 5 o1 . W. Lowis, Boaton, Mass,, U, &, Cotpoand

) ) - . . . o . P
Lamp, @, A, Boldler..........00 oii 66,82 ror doatroying losects,  August 18, 1875,

Lantern, O, J, Bykoes,,,
Lathe, sholl eutter, A, oyl 0
Lathing, motallte, LoV, (olmes (5. s iveinns 6,50

5,002, K. M, Wolls, Toronto, Ont, Window bilodl fas
tonor,  August AN, e,

5,08, ~T. O, A, Nayley, flamilton, Ont, False top for
box stoves, August 1, 1,

5,004, D, 8, Balloy, Dover, Me,, I, &, Elevator. Aug

Life-preserving jacket, T. Richards,.............. wan ust 18, 1473

Liquide, ete,, measuring, E, E, P. Clausolles. .. .. 106,52 | 5 008, A lt' Koerber, Deriin, Omt. Reed orchestrion.
Lock tordoors,J. G. L. Martta.. . ... 106,60 | August 19, 1958, e

Loek for doors, ete,, J. G, L. Mart} 198 010 - p w' Hamiiton, fash .
Lack for siiding doors, P, CorMin........ 106,000 | Nt 1010, : - g

Lock for sliding doors, Lyon and Parker,
Loex, ttime, O, K. Plllard. ..
Loom shuttie binder, T, Hia
Marking wheel, W, M. Bell
Mateh box, T, Robertsan

5,07 <~C. F. W, E, Dittmar, Boston, Mass,, U, 8, Gun-
powder. August 18, 1875,

5,068 T, B, Wilaon, Manchester. Eogiand, « al. Fur
nace, ~August 13, 1895,

5,000, - W. Il. Wright, Baugerties, N, Y., U. 8, o ol

Medioal composition, © C, Troutman. 166,63 | Mallway track, Angust 15, 1895,
R T R R i R 104,406 | 5,000, A, Sanborn, Higganum, Conn,, U, 8. Swivel
Millstone dressing machine, O, G, Vandethoof, .. 18,57 | plow, Augustis, (45,

Motors, governor for eleotric, A, MaoConnel, ... 160,174
Mowlng knives, ote, , sharponing, 0. V, Fholps,, 100,000
Nall plates, rofling, 11, Woods. ..
Noeodlo wrappor, A, K, Phillips,
NO=tlo, OXUAUML, T, Shaw........ 1v0vess
Nut ispplog machine, 5. L. Wonaley ..
Of tanks, manhole for, W, H. Anderson. .
Organ sttachment, reed, A. Schosahut
1) wells, tarpedo for, it. 8, Orshurn. ..

8,001, G, E, Nutting e al,, Now York efty, U, 8, Steam
Urill,  August 18, 1875,

5,002, Ik, Thomas, Toronto, Ont, Cooking stoves,
August 18, 1875,

568, ~C. D. Van Allen, Guelph, Ont, Regulating alr-
dash churn and washer. Angust 15, 188,

5084, —J. P, Foote, Baltimore, Md., U, K., e al. Tudder
brace. August 13, 1875

5,005, —W. I, Gonne, Ctiatham, Ont, Hash pulley. Aug

Paper pulp engine, A, Oardner. ..., o.oee .. 106,519 | ust 18, 1475,
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mntnm American,

173

5,08 =13, ¥, Lowell, Boston, Mass,, U, Horse hay

rakeo, Augustin, 187
5,047, <K, Marsland, Sing Sing, N, Y. U, K. Liquia
moter, AUgUAL 19, 1875, ]
8,008, G, Holgate, Oshkosh, Wis,, U, 8., a al, P
ving Yogetable and antmal lubn.'nu- Auaunl luﬁ:;;
5,000, ~W. M. O'Dwyer, Now York elty, U, Wagon
weal wprings. August 18, 1875,
i, =W, Iflnistod, Trenton, N, J., U, §. Locomotive

spark arrostor and extingu (shor, AUgust 10, 1875,

071, =1 Matner, Orlllia, Ont, R .
gy otary toa oaddy, Aug
6,072, J. Blauvelt, Blauvoltville, N, Y., U, 8. Self-ad

Jasting step ladder. August 15, 1878,
5,018, ~W. 8, Evans, Orryille, Oblo, U, 8

Gago attach
ment to sclasors. August 19, 1873,

WL =M, L, Oram et al,, Philadelphia, Pa,U. 8, Flex
ible mandrols tor bendlnu pipo, August ll. mn
5,0™.-0, B, Thompson, White Ash, Pa,, U. 8., ef al,

Carriage. August 19, 1475,

Advertigements.

Baok Page « « « « « « $1.00 a line,
Insldo Pago « « « « « « 73 conts a line,
Engravings may head advertlsements at the same rate
memnmml,m(hcumrm Adver-

{4 must be recelved at pudli affice aa
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BAIRD’S

FOR PRACTICAL MEN.

‘Wao will continue tho business of INDUSTRIAL PUBLISI-
Ill nm }\m)xulu.ln. u nenwton. with the addition
ublications f‘ assortment of ENGLISH
ﬁ.\' l)

2",

of
MERICAN SCIE\ IFIC AND PRACTICAL

ur uew and enial CATALOGUE OF PRACTICAL
AND SCIENTIFIC BOOKS-—9 pages, 8vo,—sent free 10
any one who will furntsh bis address.

§2™ A Select List of Books on Metals, Metallurgy.
Strength of Materials, Chomical Analysis, otc.; also, one
on Hteam and the Steam Engine, as well as a Catalogue of
a Choleo (‘ollecuon of Practical, Scientific and Economic
Books, with prices, sent free upon application,

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS AND BOOKSELLERS,
406 WALNUT STREET, Philadelphia.

The Most Important Invention
of the Age.

DUTTON’S
Portable Burial Vaults

ParexTep APRIL 6vm, 1875,

By Its use, bodies can be preserved from all action of
wiater or alr, and moluuu:m of vermin,

ving shows the vault clored up. with
over thc ace, 88 used for setting away In tombs; 50 L,

by removing the 1id from the cofiin or casket, and raising
the cap from the vault, a friend may look at the departed,
if it be deaired. Can be cemented and lowered Into a
watery grave, Are also designed for outside protection
of coflin, doing I'll) eotirely with the wooden box.

We warrant them to possess the following polnu

Lightoess: Durablifty for 100 years: Ease of Adjust-
ment, requiring no more than the usual time st the grave:
Pcrlocl uedom from Rust, and from the Action of Alr

rul@ nnd Shop Righta for Sale, Send for one of our
u.n(ed circalars, which o%nmoue hlﬁheu testimo-

Oskalooss, Jowa,

AGF\TE WA\TPD—To Soll Rights of R, David-
son's Improved Floor Ci "r nd atamp lor clren-
lar, Territory.

Evaoston, Wyoming
ey Agents' Profits per Week.
$') { 60 wl.lel:iwo“ 1t or forlcugwu New ar
te
ugm’n“*‘ ; CHLDBS‘PEI{ 267 Broadway, N

o8 pent free toall,
v. Y.
W ANTED.

An energetic man to control the sales in cach city and
connly. o nn nnlcle in xho 5roclery line. of aally con-
1

very h ron(o Any
active, lm.em‘enl man, with littie capl

make

45,000 per Annum—aln l'aononble 'lcxﬂlmnc. cu bust-
, enclosing stamp for an

oy rsﬁz D5 EBMA.\(.I'. Chester, N Y,

MADE TO ORDER
promptly., Lrowr

Castings Worx our Specialty,

L {glﬂ(:h'l'f)h' & CO,, Iron Founders, Pittsburgh. Pa.
PILES
ROSE BUDS IN WINTER.

Now ndy,~Roses for winter bloom, snd fall
planting, \Aeuynd strong Pot Roson that will bloom
q-lc‘kl{”:lqtely 1‘3 ml::‘llﬂ}'?:h:l.llrdn Purchasers' cholce
of splen ever bloo

4 6 1.00. 12 FOR $2.00.

Hee o lmnl dmrlyuve catalogue, containing fall
dlncuunl for culture. ‘:6‘54-1‘:! fn-éolo all 'hn [ 6’”

A N

s lTalue Growers, W’fol Urove, p._

Supenor

.4 Sure Cure. Tnul box free, Send hnmpn
F. W, PUTNAM, 95 East Broadway, N.Y.

C hnlcr Lo

n?o mb-'lﬂ- 6 samples (Prepaid) of
WH\DOW PRINGS
|

For supporting and locking upper and Io-" uahuof al
led spring, but one forged from best
. We STAMMOND, Le wisberry ¥ ork Co.,Fa.

u AYO'S PA " CUTTER

T —TP LT
nd for Hllustruted Lﬁcuxr [ nclnnnl mnlo .
lor mm
G

STQVBS
own Ilrwvna Law's PaTexy
wixe Macurxs, Forcirculars

TREVOR & CO., Lockport, N, ¥.

2.

m-’v

o{ the well
ou AND HEADING

! > RK &
‘PATENT SELF COILI X

‘a0 bo readily fitted to Htore Fronta
"I((\(W and -ﬂurdln1 |-mlu(un‘vr-uvv||m| also
Btare Fronts, Private Houses, Ofle
or balance ‘"h‘"“' nnil cannot got out of order,

work wolland give full power clalmed,
Engine and Boller complote, including
Govarnor, Pump, &c,, wllln shipping
boxing, st the low price of

8 Horse Powor.........8202 0
e ¢ 5 . g 50

¥ Put vm Cars at Hprlnxnrld Ohlo,
Addres

_JAS. LEFFEL & Co.,

Springfield, Ohigy or
™ 0 1, nu-m Ntas New °Lru brlc City.

t’s Paten

T8 'l‘OOLS

Le(“o
MALHINI

Re :Iun-d Pril
l:(:l lr‘v‘:n ])Pp, 5 ln J Keyor

8toel

Iron & Steel Clamps, Dig ')og arnp D y
l-.xpnndlne Mandrels &t‘ Borul for Intest P
LE COUNT Bouth Norwalk, Conn,

“The LITTLE MONITOR" SEWING-MACHINE

The Greatest
Achievament of the
Age. No Shuttle,
no Bobbin, no re.
winding ol Thread,
Uses the Commar-
cial Spool diract,
makes the * Lock
Slltch 'the''Chain
and the
i Ornamental ' Ca.
Mble Stiteh." Lib.
foral Discounts 1o
Kond and roliable
BAgents. Seond for
a Circular,

G. I..DULAN'EY&C ,8378rosd,w__1 N.Y.City.

fns been Invested In Stock
250 to 310000 l’rl\noﬁu and pald 900 ‘;l‘:x
cent. profit, "uow 1o do ft,'*

book on Wall Htrect,
sent free, ToMBrIDOE & Co, Bankers, 2 Wall 8¢, N. Y,

Small Tnolu of all klndl' also GEAR WHEELS, parta
of MODELS, nnd matorials of all kinds, Caatings of

Swmall Lnnmn Ines, Slide Rests, &o, Catalogues free,
GOODNOW & '{uu TMAN, 23 Cornhill, Bo-tgn Muss,

ALCOTT LATHES lor

Broom, Rake and Hoo nnndlcl.
HILLS, 51 CortlandtSt., N. Y.

BLAKE'S PATENT
Stone and Ore Breaker

Onnnu all hard and briftle substances to

uired size, Also kind of
hon tor Bouw and éor %oxnyrrl. &c.
Address R CO.,
Now Hsaven. Conn.

OMPANY'S

NG, REVOLVING STEEL SHUTTERS

Hear “Ilall;;r'l"u,r ithar o -‘nlnu- mnlnu them FIRK AND BURGLAR
on, nud Sehool l'nnltluun Clark's ahuttors aro soif-soting,
lhr{lun handsome in appoarsnce

III'T‘

EILN (o varlons kKinds of wood, saltabile for
require no machinery

And are the |
::::llh!‘n;"rollnnn:"v:n; ‘:L'”I:vrh:\llh(lv;““(u ‘lll:‘:{ﬂ': 45(’:':"“» ull;llnr Dalaware and lhl-hnu't ‘anal N‘:n‘n:?l:\l “"'\'uf.'.'ﬁ: l'a.u:
, « 8
are endorsed by the leading arohitects of the world  © C1Uy use In every principal eity tiroughout Karops,
JAMES G, WILBON, Mansger, 218 West 26h fit,, Now York,
. EE o =1 1 and at London, Parls, Vienna, Beriin, \l-llmuvnr &o,, ke,
IIll()K“ ALTER l(\(ll\l"
1 h 1 'St lmproves .
Compact, Substantial, Economical, Exool"or Double "' "'”:' Inel alng
and Easlly Managed, huurnnlnvl 10 doe, Baws, thirty lntm

Bawlng Pafterny Proy nd Wood
Lo the value of ¥4, A new device
for llrh!mnlnu Naw, Power Drillin
attachment, Wrench, Ol eup, ‘lbﬂ
Norow driver, Speed mv-lmlu por
minote. Saws 1y 1o, tinek. Frice,
compiote, easod and delivered on
Doard cars.or at Kxpross office 8137,

BMALL BTEAM EN NGINES,
with copper Boller, to drive Ihml
Lathes, Soroll Baws, &c, 100 Soroll
Work 'I)ulyn- Free on receipt of

UEO, PARR, Buftalo, N, ¥

samp,
Haw only, without Attachments, $9.00,

I‘illl“\' B-TWO \AII ADLE INVEN’

I VALY TIONS, Olieap,

Yord Bt,, Rochester, ¥, ¥,

{TONE SAWING MACHINERY

MERRIMAN'S PATENT. ALSO.HAND AND STE A

OERRICKS & TRAVELLERS,

THOMAS RPSS, RUTLANC

"PATENT

lnd Moldln Machines, Gray and Wnod'l l'lnnnn. E

olllng Nur rbors, and ‘other wood-wor

A

EAGLE FOOT LATHES,

With Scroll and Clroular Baw Attach.
ments, Slide Keat, Tools, &o ; also stmall
e

est designs, wuperior Aulsh
Prices, Our new Catalogue descrs
these and every Loo) necessary for the Al
steur or Arttzan, Bend for it,

WM. L, UHHI"{ Co, firk
¥ & 9 Liberty Ht.. e'

LABS OULDS, for anJm IAmpl
Baotties, Iuk Stands,ete., made by H, BROOKE
15 yoars Cos. WiiTe asd (.lnll Bre., K. Y. For any

thing new in giass, you will require & mould (or die).

Every description of moulds for giasy, rubber, zine
ete, Bend mode: or drawing lu:m lump

|

8,000in Use !

Blake’s

STEAM PUMPS

for every possibile daty, Bend
for Illustrated Catalogue,

B() F.BLAEEM'F'G CO.
& 7 Liherty Strest,
New York,

% and 53 Bouth Cana
Bt., Chieago, 1.

MACHINERY.

IRON & WOOD WORKING MACHINERY
OF EVERY DESCRIPTION,

Cold Rolled Shafting.

HANGERS, PULLEYS, COUPLINGS, BELTING, &¢
&c. Bend for lliustrated Catalogue snd Price List.

GEORGE PLACE,
121 Chambers & 103 Reado Sta. W. Y. Clty

Cor. Causewsy nnd Friend |
Hta,, Boston. Mass, ]

WOOD'S MACHINE CO.,

1 L rl Hl
Mud for Ciroulars, eto, 4

¢7 Budbury St., Bonlon.
Fl\) TOI)I,N FOOT LATHES, SAWSH-8end for new

Catalogue, Ilu-ln(od Free to all, JACKSON
TYLER, 16 Gorman 8t,, llulllmm«, Md, AGRFUN -

The Myers <

Portablo Engine, 1,5,6,8 h.p. Some-

lhlni new, best for price, Clrculars,
AS, Praox, A Reade §

Rellef Plates for Book, Nowaspaper, Catalogue and
Jlreular lustrations Cheaper than Wood Cuts, The
Selentine Awmerican uses our plates. Send stamp for
lllullrnwd Clrcular,

THE IMPROVED

NIAGARA STEAM PUMP

93 @007 Peari 8. Brooklyn, N. ¥
Agency at 40 John St., New York.

Hubbard & Aller.

SOLE MANUFPACTURERS,
ENGINES aAND Bo.

ADVFMER.» WHO DESIRE TO REACH COUN-
try readers fm the Weal, can do #0 In the best and
chelpeoz manner by using one or more sections of Kel-
1088 oGrux Newspsper Lists

EW PATENT CAR ror INCLINED PLANES,

conveniently arranged to carry P \SsE\GERS and

HICLES at the same mne Deseript Cucnlu sent

on lpplluuon Address J. EARNS Civil Engt-
neer, N. W. Cor. 4th and Race Sts., Clncuuuu Ohto.

NONPAREIL

FARMAND FEED MILLS.
Bone, Drug, and Spice Mills.
10 sizes for Hand or Power.
Conical French Burr Stone
Flouring and Corn Mills.

Tlast'd anphlﬂ ’Ir.;:’ Address,

B ASON'S PAT'T FRICTIO‘I CLUTCHES

manufactured by Volne Mason & Co
Pmﬂdence R.L Agents, L.B.B OOKS mcmr street.
New York: TAPLIN. RICE & CO Akron, O

P. BLAISDELL & OO..

Worcester, Mass.,
Manufacturers of the Blalsdell hten! Upright Drills and

other first-class Mechanic's Too
E IMPROVED CELEBRATED

A'IQ STRONG HEATER AND LIME
CATCHER removes and prevents Scales
in the Bollers b{ supplying them with
pure water. ] save its cost In el
within one year, All parties using steam
should huc one.

or particulars and ciren-

lars, addross

llAl GHMAN, CURTIS &
KN MANUYACTU RENS,
Toledo, Ohio
Machinists W A\TI:.D to aot
as Local Agents,

STEEL CASTINGS.

Bolid and Homogeneous Guaranteed tensile strength, 35
tug s 10 square inch. An Invaluable substitute for upen
sive forginge, or for Cast Iron requiring great streo

Bend for oircular and price st 1o OHESTER nTrrL
CABTING C) . Fxellos bt., Philadelphin, i ».

NING &uncumo
Nc MORTI1S b
TENONlNG RESAWING, SHAPING

BAND & SCROLL SAWS &c¢. &c. 4

MOU

. KEL GG.EJncLonS( Chlcago, N1,
Ladies

Cu make §5aday In thelr own Clty or Town®
$77 DO A WEEK to Male aga Female Agent, In thelr

Address Ervis M'»'G Co., Waltham, Maas.
locality. Cocu NOTHING to try 1t. Particulsrs
7" p. 0. VICKEEY & CO., Augusts, Me.

free! An
The TOLL-GATE! Bri ','J.‘.‘“,‘,‘,{fé’&imu to
find! Address with uump. C.ABg

Bradley’ 8 Cushmned Hammer

larger capacity, s
more durable, takes up
less room. does more and
better work with less ex-
pense for power and re-
vun mm Any other Ham-
mer in

Guaran ecd A8 recom-
mendcd Add
DLEY

Company,

STRACUSK. N. ¥

SAFETY HOISTING

Machinery.

OTIS, BROS, & CO

Ko. 348 BROADWAY, NEW YORK.

STEAM PUMPS.

FIRST l'lllZ}iL\’lE\'\\ PFARIS, NEW YORK,

TIMORBE, BOSTON

u\uledlm rovements,
ALK IRON WORKS,
south Norwalk, Conn.

The HOADL
PORT BLE STEAM ENGINE

AUTOMATICAL (uv OFF RECULATOR
anve

BAUANCED WM

Send for clrcul.r ol rocent
HE XOR

=
™
S
3
™~
~
S
=
“
==
=
~
=
=
)

THE BEST."’ MOST ECONOMICAL ENGINE o**
FOR CIRCULAR

C.HOADLEY CO. LAWRENCE MAS
!AGNETB—Pommont Bteel lhgnetl

orm or Alze, made o order by F, BEACH
c‘u), l'u u‘r’ul Bt,, Now Yorx. Mskers ol e cele-
bratea Tom Thumn 'and Minlature Telogmph Instru-
mants,

lTlll;l(ﬂ\' Ill GG .k lll(‘llAllDSO\' Man-

ufacturers of Woodworth lluﬂuf 'l‘unmelnz
and Grooviog Machines, Richardson's Patent TOVe:
Tenon Machines, Mortising, Moulding. lnd o-Saw

Machines, and Wood-Workin )lu:hmnr) gonemlly, %
Sallsbury Street, Worcester, Mass,

INCINNATI 0.

riy oocupled by K, DALL & €0.)
l..“:l'?oslrvutll"ln:n\'ru ‘ol J. I)l G0, B M, RICHARDSON,

Patented 1862—187+. BOLT CUTTERS.

Dies open and close and Eolt
thrown out automatically.

Oge pattern, holds finished bolts
on centresand threads them with
greater accuracy and uniformity
and ten times as_ fast as a chaser
in a Lathe. Highest award of
American Institute, 1859 & 1874,

Wood & Light Machine Co., Worcestar, Mass.
make all kinds of [ron Working Machinery-
Also, Shafting, Pulleys, &c.

A or $100 fo'lelted All the Xew and Standard Novel-

Chromos, &c. Valuable Samples free with circulars,
“ORIENTAL NOVELTY CO., 111 Crambers St.. ¥ 7"

Stone Channeling
oR

Quarrying Machine,

GENTS WANTED—$40 a Week and Expenses,

WARDWELL FPATENT,
FOR CUTTING STONE INTO VARIOUS SIZES
AND DIMENSIONS IN ALL KINDS OF
QUARRIES.

STEAM STONE CUTTER CO,, RUTLAND, VT,
SOLE PROPRIETORS AND MANUFACTURERS.

INDIA RUBBER,

For Inventors and the Trade, made tath any pattern at
ahort notice, by F. H. HOLTON, & Gold 81, New York,

Established In 1860
& Matching,

Moaldt Re- ﬂu and Tenonlng Machines. sorcll
Saws an Wood-Working Machine
JOHN B. bcns\cx S SONS nnunn

Send for Catalogue. 15 Liberty hu.a Y. City

AGENTS WANTED.

Men or women $34 3 week. Proof
furnished. Business pleasantand hovor-
able with no risks. A 16 page circulay
and Valuable Samoles free. 83 A postals

R card on which to send your address
- costs but one cent  Wnite at once to
- F. M. REED. STH ST.. NEW vouK
and
USORING S sL ik
A .
DROP PRBSSB& MIDDLETOWN, CON:
John Cooper Engine M'fg Co.
MOUNT VERNON, OHI10,
MANUPACTURERS OF FIRST CLASE hT\ n\ \ll\' E\
GINES, S to (U H. I, m).r.\m.}. AN | .
LAR SAW MILLS,' STEAM O1LERS AR\
BOILI\ILB MILL AND )A(T()ll\ MAL Ill\l\l‘\ &o.,
Burto GRIST MILLS, guarantecing % Banuxrs Frovs
witit OxE Tux nlnl' ( oL, or 30 Barrels Floar with
One Cord Bes also, Englnes 1o raw on 3ibs,

coal per hour per lndluxni horse power
Send for circalars.

IIPROVBD MACHINERY for STAVE
llud Shingle nn-l Handles, Cabioet Maker's Machin«
50‘““ Lathe, Durkee's Automatio Mv Nlll

lm IOV e Koy Seat Lultln;.l‘ulle’ Bort nzm
achlnes lndhl Drills, Steam Buglues, & Jey' . \\-
neering Ms Nnu. Cable and Sheaves for u-uumllunj
Power c.0 to. T. R, BAILEY & VAII.. Lookport, N,

M E. 00[“.?.?09‘!!'.}. J.

All sizes at low prices,

STENCIL DLES offo it

ovfnn CW!NH Sea,
cluu K Chtch.

8 M, BPB ‘ﬂl‘l&:‘ml‘-- “ »




Ciroulation larger than that of all the
and monthly publications de-

voted to Science, Manufactures, Me-

chanios, Inventions, and Engineering

combined, published on this Continent;

therefore its value as an advertising
medium cannot be over-estimated.

It goes fato all the machine and workshops In the
country, and (s taken at the principal iibraries and read.
ng rooms In the United States and Europe.

A business man wants something more than to see his
advertisement In a printed newspapor, He wanta elrenls-
tion. If 1t s worth 25 centa por line to advertise o & pa.
per of three thousand circulation, 1t I worth $3.33 per
Hue to advertise ln one of forty-five thousand.

We tnvite the attention of those who wish to make thelr
business known, to the annoxod rates:

Back Page, =« = $1.00 n line oy
Tuside Page, ~ - = I3 8 lee e oN.
Business nnd Personnl, 1.00 a line

Engravings may head sdvertisements st the same rate
per line, by messarement, a8 Lhe letter press. Adver-
tisements must de received at the publication office a»
carly a8 Friday morning to appear in next issue.

1f you wish anything in the mechanical line, sdvertise
for it 1n the SCIENTIFIO AMERICAN,

1f you have patents or machinery to sell, advertise in the
SCLENTIFIO ANERICAN,

Address the pobilabens.

Munn & Co.,

37 Park Row, New Yerk.

Engine, Spiudie, & Cylinder Qil, E. H. Kxiioe0,
lttﬁ\u'f-(...{.\ .lmnun{:un-une sest. Established *58,
\ TAXTED—A SECOND-HAND EDGING MACHINE,
with two spindles. Mast be in first rate order.

Address YALE LOCK M'F'G CO,, Stamford, Coun

RIFLE AIR PISTOL.

'* Useful for preparing one for the more
serious hanaling of the ordinary rifle."'’
W, T, Suxzxax, General. POPE BRO'S,
Manuf's, 45 High Streetf, Boston, Mass.

NGINES & BOILERS new & 3d hh'd. perfect condition.
Very cheap. Adaress BINGHAM & RICH, Ol City Pa.
}:OR SALE~One Second Hand Car Wheel Borer

and one Screw Wheel Press; (o perfect order. Wil

be soid very cheap, Inguire of G, 8, WORMER & SONS,
Michigan Machinery Depot, Decroft, Mich.,

TO INVENTORS
AND MANUFACTURERS

TEe 441h ExhiMtion of the Amerfesn Inatitute will open Rep-
Sember ik 3 Machinery will Do recelved afier Auguat 16th, olher
gadc afler Augwet 398, For partienlars address ** General Sop-

t, Amerioas 1 New-York.'

WHIPPLE'S
Patent Door Knob.

Awaréed s Bronze Medal at the American Institote Falr
for 1554, The Jn?u say: *~ We consider this method of
fastening DOOR KNOBS a great lmprovement ever any-
thing yet Invented for the purpose, as It obvistes the use
of wide screws and waahers, and can b regulated to sult
any thickness of Doors ™ Send for Clronar.
THE PARKEE & WHIPPLE COMPANY,
West Merides, Conn_, or # Chambers 82, X. Y,

Hum & Co’s Patent Ofices
Established 1846,

The Oldest Agency for Soliciting Patents
in the United States

TWENIY-BIGHI YEARS EXFERIENCA

E

MORE PATENTS bhsve boon sccured througt
hils sgeney, st bome snd abrosd, than thirough any other i
be world,

They employ sa thetr sssietants s corpe of the most ex-
perienond men M examiners, specificstion writers, and
drafternen that oan be found, many of whom have been se-
cted from the ranks of e Patent Offes.

SIXTY THOUSAND ivators bave svalled
Wemsaives of Munn & Co.'s sorvices tn examining thelr in
ventions, and procuring thely patenta

MUNES & 0O, s connection with the pubSiestson of the
BCIENTIFIO ANEEICAN, 0OOUNGE W0 exmmine lnventioms
ounder with laventors, prvpars drawings, specifications, and
ngnmests stund L g AP O ation 13 e Patent Offcr
Poying the government foen. aod waleh ench case step by
Mep while pending before U exsniner., This §s done
through thelr branch office.corner ¥ and Tth Strects, Waab
sgwe.  They aleo jrepare ana flie cavesta. procare design
patenta, trademarks. a3d reissuen sttend W repctod cases
(prepared v,u-hvmumnmumw”
rigsta, stund W btrfovnom  give writles optaions os
matiers of Wirngement, farsieh coples of jetenta [n fae
stnd 10 ewery brasch of petent bustioes both in this and
B ‘orvign countries,

Patenta obained s Osnsds. Engiand, Franoe, Beolginm
Germany, Rosds, Prusis, Spsin, Portogsl, the Britied
folonios, and ol olber countries whare patenta an
grated.

A special notion I made in U BOTRNTIFIO AMENICAN O

foventions patonted Warough hde Agency, with U
sane sod rosldence of the patentes,  Patents are ofler
sold, In partor whola, 10 persons  sttrsoted o the tnyenthor
by sach notios.

A panphiet of 110 pages, contalning the wws and full &
rections for obtalning United Btates patenta slso s cironins
periaizing sachustvely 0 Foreign Patents, stating cont by
ch couztry, Ume prasted, ete, sent fres.  Address

MUNN & Co,,
Pabliabers SCLENTIFIO AMERIOAN
87 Park BRow, N, X.

Sramon Ornon—Corner ¥ dnd Tih Ntreews
Waskiagin v, 0

Scientific American.

—

[SEPTEMBER 11, 1875,

S <>~ EMERSONS M

N.B.SEND POSTAL CA YRCHARAND PRI

RO FOR (

Mussns, Exunson, Foup & Co., Boaver Falls, Pa.:

1Rk what 1 etate, and will back It up,

course of buslness: and in every instance we ¢l\-y

OLD ROLLED
SHAFTING.

I'De (Aot LAt LhiA Mumu’ nas I8 per cent greater
strongth, & finer fAnish, and Is truer to o, than an
thor In use, renders (it undoubtedly the most economical,
‘0 Are also the sole manufacturers of the CRLERRATEE
(f\-x.un“hl'u. Couruuoo.dw? ?m“.lh w“lf-'\‘h-‘.’.?l e:l
ele,, Of the most approved styles. 00
topllcation to OV JONES & LAUGHLING.
‘l‘q Stroet, Pd and 8rd Avenuos, Plttaburgh, Pa.
1W 8, Cannl at,, C

.y Chioago, 111,
Look's of this HhAttng (b

- nafting (b store ana 1or sale by
FULLER, DANA, & FITZ, Boston, Mass,
gxo. m..{(!£a b, 1 ¢

1ERCE &

UALING. .?a??.....'.r e Mes
TII11

1 WROUGHT
.+ IRON

"

BeAmS & GIRDERS
'rﬂh‘. Union Iron Mills, Pittsburgh, Pa,

The sttention of Enqneen and Architects Is called
to our tmproved Wronght-Iron Beams and Girders (pat-
tented), In which the compound welds between the stem
and , which have proved so objectionable (o the old
mode of manufscturing, are entirely avolded. We are pre-
pared to furuish all sizes at terms as favorable as can be
obtalned elsewhere. For descriptive lth b address
Carnegie Brothers & Co., Union Iron Mills, Pittadurgh.Ps

Todd & Rafferty Machine Co.

MANUFACTURERS OF
T™he celebrated Greene Vartable Cut-Off ne: Lowe »
Patent Tubulsr snd Floe Boflers; Plaln Slide Valve -
tonary, Holsting, and Portable Engines. Bollers of all
team Pumpe, Mlll Gearing, Shafting
« Rope, Flax and
n Manufacturing Co.
; for Judson's Governors snd Stop-Valves;
Sturtevant Blowers; and Diff
10 BARCLAY ST.,

0
WAREROOMS
WORKS PATERSON. NEW JERSEY

ICHARDSON, MERIAM & CO,,
Manufacturers of the Iatest improved Patent Danfels’
snd Woodworth Planiog Machines Matching, Sash and
Molding, Tenoning, Mortising, Boring, Shaping, Vertical
and Cireular Ro-sawing Machines, Saw Mills, Saw Arbors,
Scroll Saws, Rallway, Cut.off, and Rip-saw Machincs
Spoke and Wood Turning Latbes, oas other kinds
of Wood-working Machinery. Catalogues and price Usts
sent on spplioation, Mapufactory, Worcoster, Msass.
Warehouso. 107 Liberty Btreet. New York.

New Orleans
Pacific Railway Company.

Nxw Onrxans, LA., August Tth, 1875,

Cash Proposals for 8ix Thousand (6,000) Tuns of Stee
Ralls, welghing 5 Ibs, per yard, and {n lengths of 30 feet
bars, are Invited by this l.‘ompur?n Dellvery to be made
in three equal installments, durfng the months of Sep.
tember, October, and Noyember

Also Fish-plates, Bolts and Nuts, Spikes, &c,, required
for above length of ralls,
All to be of beat quality,
E. B. WHEELOCK.
Pres. N, O. Pacirio Ratrway Co,

S 2= EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALL OTHERS, SZA2 /OR ONET¢
A 5~ EMERSONS PATINT CUPPER SAWS EXPRESSLY FOR VERY HEAVY FEEDA "
W 25~ EMERSONS PATENT FLANGE TOOTHED SAWS. SAME PRICE OF SOLID SAWS.
TENT UNIVERSAL ANC ADJUSTABLE SAW SWAGE SENT PREPAID ON RECEIPT OF F

cE157 7o EMERSON,FORD & CO BEAVER FALLSPA. ™

Wiy tested your Planer Saw, and will atake $1,000 that I can .

foet orl:\.nmblx‘:‘:rn.:l?\?‘?{x; v’m than ny“’ othor mill in th‘lo aounty (;l\u with o Solld Toothed Saw, A;Allﬂ yj:lél(m’slmh
ours, truly, .

Wo have nover soliclted a sfngle testimonial of our Planer Sawn.

full name and address,

HARD TIMBER

RICE §500

WATYNESBURG, GRERX CO,, PA,, August 16th, 1875,
saw from two Lo six thousand

‘ome i the rogular
Those published cg” A C({

NOYE'S

Mill

are the largost In the United Btates, ‘nwkmno Burr

MI "ortable Mills, Smut Machines, Packers, M1l

Ploks "Wator Whaols. hulleye and Gonringt, #pocially
0

logrue
adaptod to nour mlllo.."qlf.ng‘n;"ia:l 0) Yumato, N. 1

Niagara
[ e SteamPumpWorks
EsTAnLInmRn 1562,
CHARLES B. HARDICK,
No. 28 Adamns Ntreet,
BROOKLYN, N, ¥.

DITCHING and EXCAVATION.

RANDOLPH'S PITOHER Axp EXCAVATOR: Stmple,
strong. and adspted 1o all sofls reasonably free from
stumps or large stones. Wil do the labor of 100 men,
seadily, at the cost of ten, Machines of all sizes, cut-
ting from three inches wide, three feet doep, to 36 inches
wide, four feet deep, Extra sizes made to order, Clreu-
Iars, &c,, sont on ap Heation to
RANDOLPH BRO'S, 111 Brosdway, New York.

Pgrtlam! Oeme'gg:
Yrom best Lond ufscturers,
e J:‘HI?IIIKA.\'D sCoums, N,

A Practical Treatise on Cement furnished for 3

DAMPER A¥D LEVER
REGULATORS GAGE COCES.,

MURRILL & KEIZER. 44 Holllday St Balt.

HARTFORD

STEAM BOILER
Inspection & Insurance
COMPANY.

W, B, Frawxune, V. Pt J, M, Acczs, Prev's
J. B, Puxncs, Ses.

HARTYOND, CONN.

GLASS OIL CUPS

of all kinds. Brass Fittings for Steam, Water and Ges.
Broas d for Catalogue.
vold Rt New Vork.

10 Sen:
HILLARD & HOLLAND

Machinists’ Tools.,
K HEAVY AND IMPFROVED PATTERNS
LUCIUS W, POND, m“unoruuhl.

orcoster, nus,
WAREROOMS % LIBERTY 81.. M. ).
LatAes, ners Boring Muls, Drills.and Gear Ous

resalts.

factory enabled the
ufscturer can affo:
tory,
thelr goods,

LOW-PRIGED ENERY W

Made and Introduced by Inexperienced men, have resulted in faflure, dissatisfac-
tion and distrust of alf Eme
nof be sold at a low price), when bought direct from the maker, properly intro-
duced and treated with the same care as other first- class tools, yield Grst-class
No metal working tool In existence will save ss muach money as will a
well mounted Emery Grinder, l:meg ¥
and cullled ron which reslst all the efforts of other tools. A Tanite Wheel, prop-
erly mounted and used b
could do with file and vise In & week,
roprietor to dispense with the labor of 30
[Se pan alors u;‘:uy one imrry Gdrlndcrhtar ehn;ry two vises in his ,fu:-
Al only with standard makers, and you buy their experience as well as
Address THE {I‘E C

CED ENERY WAEELS

Wheols, Standard and reliadble goods (which can

Wheels will readily shape hardened steel
& skilied man, willdoasmuch work ina 84 the man
The Introduetion of 6§ machines In one

men. Every man-

AN

Tawrence Scientific School,

HARVARD ONIVERSITY.

'l‘uls Bchool provides a four yoars' course in

l".n{(lnrrm.x,lcu!lnn 10 the degree of Civil Englnoer,
or Mining Engiueer: and throe years' courses in Chem-
Istry, In Natural History, and i Mathemntios, Physios
and Astronomy, each of which leads to the t(nnrrn of
8. B, Alarge portion of the Instruction Is the same as
that given to undergraduates In the College, Students
of the Bclentific Sehool ecan occapy roomas In College
Bulldings and boara at Memorial l’-ll. The oppourtuni-
ties for students in all the branches above - mentioned are
very great, the University being amply provided with
Iaboracorios, spparatus and collections, Examinstions
for sdmission will be held September 30, and October 1,
beginning at 8 a. v, For Information sddross

JAMES W, HARRLS, Socrotary,

IRON AND STEEL

DROP FORGING.

OF Bvery Deseription, ot Reasonadie Prices.
The Hall & Belden Company, Danbury, Ot

THE HEALD & SISCO
Patent Centrifugal Pumps,

VERTICAL & HORIZONTAL,

Firet Provsiwess st Now Orleans, Cineinnatl, snd New
York. ‘' Medalqgr Special Award,*”
Amearican innl tute, IN72
Perfect satiafsction guarantoed, The cneapost, simplest,
strongeat, most efficient snd popalar Pump in use, for
-mptyluﬁlhq dooks, Coffer-dams, we ,and for use In
.,

Paper ¥ anneries, and Factorles. ATEAM P MPs
Yory law, for Wreoking, Dredgtog, [rrigating, oto, Ilins-
tratod pamphlet, free, Nearly |00 reforences 16 sctusl

Cusiomers. Ul pages firet class testimony Address

HEALD, BI8C0O & CO. Baldwinsville, ¥, Y,

' TATHES.
K. LEWIR, Gloveland, O

1 r
FOO
WM
MPORTANT FOR ALL CORPORATIONS AND
MAKF'G CONCERNS. ~HBaerk's Watchman's
me Detector, capabie of arstely controlitng the
maotion of & watchman or satr an ot the diferent sta-
Lhoms of his beat.  Bend for of ar
J\l. ﬂ*'l““. F, 0, Bex 970,
o Be wuit againet lmbacuser 4 (
Yah gecided 1o my n
Bave been commmenced agalnet Lmy
g, pontrary to the order of the Coart

Hoston, Manss,
b, of New Y«

nd ong
Slock with & serion of aprings In the caver, and marked

Cislly the

Fat’a Oct, 0, “I, Porsons using these, or any other
clonks (nfricging ob tay Fatent, will be dealt wilh aee or
Alng 1o law,

Stron n‘:l:l. Monroe Co., Pa,

LJ
ENGINE LATHES, DRILLS &c. Send for Price List.
NEW Iuvin MANUFACTURING CO.,
ow aven, 0.-..

THE BEST INJECTOR

For Locomotive and Stationary Bollors,
FRIEDMANN'S PATENT.
Over 15,000 Now In Use Hore and In Europe
Throws more and hotter water, with less stoam. than
Any others, It hastwo Waterways, ixed Nozzles, and no
movable parta to get out of order
NATHAN & Dls%\'l' 14, Sole Manufactarers
~ o
£~ Bond for Catalogue, lhc"“’ 8t New York.

]{ OGERS' TANNATE OF SODA BOILER
SCALE PREVENTIVE, JOS, G. ROGERS & CO.
Madison, Ind. §F" Send for book om Boller Incras.

tation.

Diamond Solid Emery Wheels.

Frioss~Sxy, §1.25 80, 0099 1202 L 05,50 1ox2, 912.90;
X2 $16,00; B, 19,90( S0xY, Bt AN other shos -

porvenate prices.  Fast cotiing, free from glaxing, the
Are the boat Bolld Emery Wheels, Glive diam nf‘mlf:
I your order for wheels, Kmery Grinders unoqusled b

ANy In the world. Address AMERICAN TWiIsT DRILL

O, Weonsocket, B, 1
ASKELL'S THREE CYLINDER PUMP—
Hand or Power, Cheaper than s Steam Pawp.

!\n vuiwoar & Rowry Faomp-do more work, with loss
Power, than any other pamp, Not Iable to get out of
order, Any blacksinith eab ropair 1t Adapled o any
Kind of hard work. Send for Clrovar,
CHASE MACHINE COMPANY, Boston, Mass,
NGINES AND BOILENS, New snd Hecond Hand |
qllun wddross
'K, Ol Olty, Pa.

.

U
ll Fortahila and Statonary, Yor dpecri
GOUDWIN & WiHir

(IVIL & MECHANICAL ENGINEERING ar

the Hensselaor Polytechnie Institute, Troy,
N.Y Jmstreciion Yory practioal, Advaniages unsur-
pasaad In this antry. Graduastes obialn execellent post.
100w, e -Gpons Sept., 10k, Forthe Annusl Hegister con

B ———
v Ve tor, Advertising Agont, Address
l_&o?ﬂ"lr._‘ﬂn!_, ork oity, !

An deutfche Crfinder,

Dicfe grofic und thitige Elaffe unfrer Ve
vbiterung  madien  ir  befonbers barauf
aufmertfom, baf unfre firma dburd) ihre Ver.
binbung mit Weihington und ben europdifden
Dauptftidvten, befondere Vorthoile jur Erlan.
gung von in. unbd auslindijdhen Patenten
bietet.

Jeder Erfinber, gleidiviel weldjer Nationalis
tdt angehorig, ift burdy bie liberalen Patentge.
feye ber Bereinigten Staaten jum Patent{dugy
fitr Grfindungen bereditigt, Unfre Firma i
bereit, geftiiyt auf 26jdhrige Erfahrung, deutidye
Grfinder jeder Beit ju berathen und ju mafigen
Preifen rafd) und pinltlid Patente ju exlangen,

Die Deutfdie Section it in den Hinden
fdbiger deutfder Imgemicure, ‘ceidie in dax
Office perfonlid mit Crfindern verlehren
twecben,

Der ,,Scientific American” witd tn feinen
Spalten bdie bebentenberen Erfindungen be.
fpredjen.

Correfpondeny erbeten und prompt beant.
wortet. Pamphletr in deutidher Spradie wes
ben auf Berlangen franco jugefandt

A breffive:

Wunn & Co.,
Scientific American”™ Patent Agentus
37 Part Row,

Waew Vask ONt»

-

EN YOU DESIRE NOOKS, SEND TO GEO, BY
STEVENS & CO., Clucinnatl, O, Ask prices or
information,

celsi “Lowest Triced ond DEST.

Larger Lurger work,
BusinessMon dotheir printing and
advertising, save money and increase
trade. Amatour Printing ddl}hl

ful pastime for spare hours. BO
Pri tin have Hmﬂt fun and make money fust
AUNG  at printing. Send two stamps for full

Prosses =Hiogpsipgr e
THE NATIONAL
Steel Tube Cleaner.
FPaTESN-
TED
Ad .8, p by dealers.
Send for Girestar. THE OB ALWERS SPEVCE CO:
foot E. th Street, N. ¥.. Agenta for the U. 8,
NON-COMBUSTIBLE STEAM BOILER & PIPE

COVERING

WITH AIR SPACE IMPROVEMENT.
Savi (L) . CHALMERS 5P'ENCE U0,
(0oL K. U Btreot N.¥.: 131 N. 204 St., St. Loath, Mo.

or Tns

SCIENTIFIC AMERICAN,
FOR 1875,
THE MOST POPULAR SCIENTIFIC PAPEB
IN THE WORLD,

THIRTIETH YEAR.

VOLUME XXXIIL-NEW SERIES

Thoe publishers of the SCIENTIFIC AMERICAN
bog to announce that on the third day of July
1875, & now volume commenoced, It will continue
to be the aim of the publishers to render the cone
tents of the new volume more attractive and uses
ful than any of its predecessors.

To the Mechanic and Manufacturer,

No porson vtygwged (n any of the mechanionl pur
sults should think of doing without the SCIENTIFIC
AMERICAN. Evory number contalns from six to ten
engravings of new machines and tnventions which
cannot be found in any other publication.

The SCIENTIFIC AMERICAN s devoted to the
interests of Popular Sclence, the Mechunio Arts
Manufactures, Inventions, Agriculture,Commerce,
and the industrial pursults gonerally ; and it i val-
uable and Instrootive not only in the Workshop and
Manufuotory, but also in the Houschold, the Li-
orary, aud the Heading Room,

TERMS,

Ono copy, one year (postage included). . .%ig
Onoe copy, six months (postage (ncluded).... 1,
006 copy, threo months (postage inciuded).. 1
One copy of Bolentfic Amoerican for one

your, and ono copy of engmving, * Men

of Progros" e IO
One ocopy of Bolontific Amerioan for one

yoar, and one copy of * Belence Record™

for 1878 . 6,20
Bemit by postal order, dmfl, or exprose.
Addres all lettors and wmake all Post Office oF
dore and drafw payable w0

MUNN & OCO.
37 FARK ROW, NEW YORM.
Car

tatning tmproved Course of Study, sed full part
sddress Fror. CHARLES DUOWNE Director, = o

HE “Bolentific American prin
CHAS. ENEU JORNSON & 0O, 8 INK. Ten
pard 8te. Pulladeiphis and 3 @oid 8t New




