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THE GRAND PRIZE DIPLOMA OF THE FRENCH
EXHIBITION,

The accompanying excellent engraving represents a fae-
simile of the grand prize diploma, awarded ton few of the
most meritorfous exhibits displayed at the French Interna-
tional Exhibition lust year,

According to the statement of Mr. MeCormick, our Com-
missioner General, there were only elght grand prizes award.
ed to United States exhibitors, The Wheeler & Wilson
Manufacturing Company received, in addition to the grand
gold medal, the grand prize diploma from which our engray-
ing is taken,

Although there were hundreds of sewing machines ex-
hibited by manufacturers from almost every country, it was
left to our countrymen to bring away the only grand prize
nwarded to this class of exhibits.
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Dr. Cresson’s Mogascope,

The Whittaker will cuse in Philadelphia brought into
prominence the need of some more efficient means of exam-
ining and comparing documents where alteration or forgery
is suspected. The result is an improved megascope, devised
by Dr. Charles M. Cresson, in which the object to be viewed
is firmly fixed upon a sliding screen, and is illuminated by
two calcium lights placed on either side of the instrument,
and so arranged that by means of compound condensing
lenses of five inches diameter, the rays thrown upon the
object by one light are retlected by the condensers of the
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opposite light, making a thorough illumination. There is
provided, ulso, a device by which the rays from a third cal-
cium light can be thrown upon the back and through the
object under examination, if the nature of the object will
permit it.  The image is projected on the screen by an
enormous compound nchromatic objective lens of over seven
inches in dinmeter,  The sereen is made of plate glass, finely
ground upon one side, and is movable and suspended in o
frame by steel tapes and accurately balanced, The frame
which carries the screen is placed upon large rollers, and
the focusing is done by moving the screen instead of the
lens. In order to secure n uniform light, the massive blocks
of lime upon which the hydro-oxygen flame is thrown are
moved by clockwork, 80 a8 to continually present new
points of contact for the flame, In using the apparatus, the
object to be viewed is laid upon & table in the exact position
in which it is desired that it shall be represented upon the
screen. A sliding frame is then pressed upon it by springs,
and the table with the object on it is slid into place.

This instrument, the Philadelphia Record says, has been suc-
cessfully used in the examination of altered documents and
altered and counterfeit bank notes. Inlegal contests, where
the merits of acase depend upon the genuineness of a partic-
ular signature, or that of an entire written document, the
megascope, though dumb, is capable of giving stronger evi-
dence, and more relinble, than the most consummate expert
that ever took thestand. Placing the genuine and spurious

documents side by side in the instrument, after placing the
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screen before the eyes of the jury, both documents are thrown
upon it, so that the jury may decide for themaelves which is
the real and which the fraudulent, The eloquence or inge-
nuity of counsel cannot disturb its story.

The peculiar arrangement of the lights and screen énables
the examiner to discoyver the surface of the paper through
the ink, so that patching or sbading or painting of letters
becomes evident the instant it ig brought under the focus of
the megascope. An arrangement of screens by which the
light is cat off alternately from either side of the instrument
discovers uny tampering with the surface of the paper cither
by seratching or washing with chemicals, The instrument
is of suflicient capacity to view at once two bank notes
placed side by side, and the pictures are of such fineness
that the image is produced without color from chromatic -
uberration or distortion from spherical aberration.
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Alexis St. Martin.

Alexis 8St. Martin, whose open stomach furnished Dr.
Beaumont an opportunity for studying directly the processes
of gastric digestion, is still living at St. Thomas, Canada.
He is deseribed as hale and hearty at the age of 87, though
the orifice in his stomach is still open. It will be remem-
bered that the wound was the result of a charge of buckshot
accidentally received, laying open the stomach so that food
could be injected and removed at will by the attending phy-
sician, whose observations were of such great value to medi-
cal science. It is now 57 years since the accident occurred.
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SHALL WE HAVE A CANAL OR SHIP RAILWAY!

In & recent spoech at Rouen, M. de Lesseps expressed the
belief that tho Darien Canal would be completed in five
or gix years, A few days carlier, at Amicns, he said the first
sod would bo turned next New Year's day, and that the
work would be completed in seven or eight years. Evidently
these utterances are mere talk to hurry up subscriptions,
Evidently, also, M. de Lessops is not in position to form any
definite idea of the time which the proposed ** heroic” treal-
ment of the Isthmus will require, even In the absence of
climatic, political, andd financial hinderances, The “ officinl "
utterances with regard to the probable cost of the proposed
work are doubtless equally wild,  The original estimates
for the route selected were considerably more than double
the sum now pronounced sufficient, and there has been no
change of plan nor any cheapening of processes to account
for the difference,

At Rouen M. do Lessops deelared that the friendship he-
tween France and the United States would greatly faeilituto

but it is not so clear that American good will toward France
'will go so far ns to overcome the decided objection of our
people to the establishment and control of such a commer-
| cinl route across the Isthmus by European powers. The
| Monroe doctring still has force among us, as Senator Burn.
side’s resolution in Congress shows; nnd there is a further
dificulty likely to arise, should the canal be built as pro-
posed, from the cireumstance that the greater part of ity
trade would be with Awerican shipping, and American
| shipmasters might prefer to have the profit of the enterprise
kept at home, and might prefer a route more convenient for

them. That this is no shadowy difficulty is evident from

| the position of M. Paul Leroy Beaulieu, who points out in
the Eeonomiste that the advantages of the Nicaragua route
may lead to the creation.of a second canal, which would
deprive M. de Lesseps' enterprise of the trade of the two
coasts of the United States, on which it relies for its chief
profits.

On the other hand, America is not at all sure that a ship
canal is what is wanted at the Isthmus. As long ago as 1845
the ScrexTiric AMERICAN illustrated and described a plan of
railway transportation for ships, with especial reference to

the work. Undoubtedly friendship is better than enmity, |

[AvucusT 2, 18%0.
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partment will be in a large conservatory constructed for the
purpose, well lighted from the roof, heated with steam, and
affording over 20,000 square feet of exhibition spaoe The

fine arts and natural history departments have been gene
rously provided for, and there isa promise of un exe pliunn"y
fine display. Great efforts are moking to have lhmli-pln)- of
‘lui"q'[‘dln' maotals, fron and steel and their products sdequage.
ly represented; and a special department bas been provided
for the representation of Mexican products
Applications for space should be made carly.  With cer.
tain exceptions all articles for competition must be of Amer.
ean production.  Gold, silver, and bronze medals and cush
premiums are offercd in the different departments,
- —— O - —
THE OPENING OF THE MISSISSIPPIL.

It is, relatively speaking, so long since the American peo.

[ ple beeame convinced of the ultimate success of the splendig
engineering enterprise just brought to successful conelusion
at the mouth of the Missigsippi, that there is danger that the
immediate credit due to Captain Eads muy be popularly uy.
dorestimated.  Men are too apt to forget that when he hegan
(the work he did so at his own risk, and in the face of gtrong
and persistent opposition from engineers in high :mlhuﬂgi
| They forget that all along he has had (o conquer not only
the commercinl barriers at the mouth of our great river,
but to do it hampered by severe restrictions, even the pay-
ments for work done being contingent on the approval of
engincers whose greutest joy would be in his entire discom.

fiture

There is danger, too, of forgetting the magnitude of the
work, and the enormous commercial possibilities the scheme
involves, as well as the great power of the opposing local
interests whose prosperity was endangered by every stroke
done toward opening the mouth of the Mississippi to the
free and easy passage of commerce.  The moral and finan.
cinl victory won by Captain Eads is accordingly greater
"even than his victory over material obstacles; und the latter
were great enough to justify our classing the work among
| the most difficult, costly, and counrageous achievemeonts of
 bydraulic engineering. In commenting on the work the
Tribune reminds us that when the jetty company began its
Iopcmlions at South Pass, the commercial entrance to the

|
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% the Isthmus of Panama. In 1867 the late Horace Day made ’ Mississippi was at Southwest Pass, but only light draught

an elaborate plan for a ship railway across the Isthmus, and | vessels were sure of getting in. A ship drawing over sixteen’
| took out patents for some important devices connected with | feet was liable to get fast on the bar and remain there until
the scheme. Since then the bauling of coal laden vessels she unloaded her cargo upon lighters. The cost of unload:
overland from one water level to another has become a mat- | ing and reloading and of the long deluy more than absorbed
ter of daily occurrence in this country, and the feasibility of | the profits of the voyage. Besides the obstruction of the
 moving in this way, economically and expeditiously, the

heaviest shipping from the Atlantic to the Pacific, is asserted

| by Captain Eads, whose ability to estimate the practicability
(of great engineering enterprises no one will question. In

| a recent letter Captain Eads asserts that for less than one-
| third the estimated cost of the Darien Canal, a ship railway

' can be constructed capable of transferring the largest ships,

when fully loaded, in absolute safety across the Isthmus
within twenty-four hours from the moment they are taken
in charge in one sea until they are delivered into the other,
ready to depart on their voyage. The details of the plan
will be found on another page. v
That such a road is practicable as a work of engineering
no onecan dispute.  That it would be much less costly than
the proposed canal, in spite of the necessity of its being
made without curves, will scarcely be questioned by any one
who takes account of the enormous tunnel involved in the
plan of the canal. The only doubt will arise in connection

bar, which constant work by Government steam dredges
for more than twenty years had failed to remove, there were
the curious mud-lumps which, heaving up from the bottom
outside the river's mouth, often caught ships in their sticky
embrace. Southwest Pass was, however, the main channel,
and the only practical entrance for eraft larger than fishing
smacks. South Pass bad only six feet of water on its bar,
and Pass & L'Outre and the old Belize had long been closed.
The Government would not allow Captain Eads to work
upon Southwest Pass, which, having by far the greatest
volume of water, was most easily improvable. It was feared
he would ruin the poor channel existing there, and so choke
up the river completely. He had to take South Pass, and
was compelled in order to get enough water in it, to throw
sunken mattresses across the heads of the other passes. Then
he had to conquer a shoal at the head of South Pass, and
stop up an outlet through which a portion of the current
escaped into the Gulf.  All this was preliminary and addi

with the cost of operating such a road. The opinion widely tional to the real jetty work, which consisted in building two
prevails that water carringe is—leaving out the time element walls from the river's mouth strught out into the Gulf for
—much more economical than land carriage. The experi 'a distance of nearly three miles, to the outer verge of the bar

ence of recent years, however, has tended to prove the
‘superior cheapness of rilway carriage, and in more than
one instance canal beds have been converted into railways,
owing to the marked advantages of the latter method of
transport.  When the interest on the heavier iuvestment
required for the canal is taken into account, the greater time
required for the construction of the canul, the greater lin-
bility of the latter to injury by storm and earthquakes, to
say nothing of the slower movement of shipping in water,
the argument in favor of a railway becomes very strong.
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THE CINCINNATI INDUSTRIAL EXHIBITION,
The seventh Industrial Exhibition in Cinclonati will open

ceno rtarts. Fig, 3, cblorine appamtus. i 4, chlorine ovens.  Fig. | September 10 and continue one month.  The last was held

5, the converting apparstus. FIg. 6, the vacuum filters. Fig. 7, the |

soda mit converter.
Allzarine Blue.

":.‘:H the Dye of Colored Fuabrics, Muwe.~Yellow.~Rod.~Green —

Notes on Ursnioe.
Ready Method for Preparing Diphenyl. By W :
Ao : 24 ¥ Warsox Ssarm, F.C8.,
On the Boftening of Magnesia Hard Water, 1. J. Guossyaxy, Ph.D.
IILJI:OWIY.—A Bpeculation on Protoplasm. By I'enstror FRAZER,

Intravenous Injection of Ammonia. Ny Ganran GuisworLn, M.D.,

:.o:l.:'l:: h:'l‘u-ﬂud N. Y. Ammonia as s safe and powerful means of

IV. ELECTRICITY, MAGNETISM, BTC.~1

L il Lemarkable Firo Caused by
A California Telophone Concert.

v, 2!&1}}(“!\'-!‘:1 Kochi. The 1ifo and works of Gortoan botanist

VI GEOGRAPILY . Recont Explorations In A frion. Major Pinto's acconnt
of hix Journey aoross Africa.

in 1875. The next year was skipped owing to the Centenninl
Exhibition at Philadelphia, and the two following years for
Inck of suitable buildings. This year the Exhibition will be
housed in the splendid edifice built for the purpose by pub-
lic subscription—the most spacious, costly, and suitable ex-
hibition buildings in the country. The aim s to surpass in
variety and magoitude everything in the way of industrial
fairs that tho country has seen, except the great Interna-
tional Fair of 1876,

The Cincinnatl Exhibition is managed by n board of fifteon
commissioners, appointed by the City Chamber of Com.

tute; and the commissioners especially announce that the
Exhibition Is in no senso u private enterprise or speeulation.

space,

VIL NATURAL MISTORY —The Wild White Cuttle of Grest Britain. 1
Wustration. Supposed * Bos Urus ™ from Grifith

VLI MISCELLANY .- American Hesources and Progross.

| 80,000 feet of exhibiting space, 600 feet of line shafting, on-
gines and boilers of over 200 horse power, steam, water, and
drain pipes convenient for exhibitors. The horticultural de-

meree, the Board of Trade, and the Ohio Mechanjos' Tnsti- |

The management Is gratuitous, and there are no charges for | fled

~a wall that would resist the force of the current aud the
bhuffetings of the sen.

Our readers have followed in the pages of the ScrENTIFIC
AMERICAN the progress of this most useful work, from its
inception to the suceessful conclusion recently announced.
Theriver is now permanently open, and its currents are 50
controlled that the mighty stream will henceforth be the
chief factor in keeping its channel clear of the barriers it
naturally tended to build up against the commerce of the
world.  When the Mississippi valley harbors, as it soon will,
& more numerous population than the whole country

boast of now; when its farms and factories are

The machinery and agricultural departments have over |the ordinary magie
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.,ww itsell, were presented as clear as sunlight.

n, on being placed in the lantern was easily
vork otnt‘h’i'_lkll)cd penman in * painting "
laid bare. The ragged edges where the

shading began and ended were as plain as were the
% themselves. Defocts in the paper, though never so
, by erasure or otherwise, and even the texture of the
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. PROGRESS IN SPECTROSCOPY.

It is now seven or eight years since Professor J. W.
Drper demonstrated the fallucy of the popular notion that
the heating power of the sun’s rays varied with their color,
by showing the relatively high temperature of the red end
of the spectrum to be wholly due to the unequal distribution
of the ether waves by the prism. In other words, the *“ Mat-
torhorn of Heat” (as Professor Tyndall styled it), which cul-
minates just below the red of the spectrum, is an accident
of the prism, and not due to any superior heating power of
the rays of low refrangibility—a lesson, by the way, which
too many of our text book writers have failed to learn.

In the July number of the American Journal of Science and
Avrts, Professor Draper similarly disproves the notion that
the yellow portion of the spectrum surpasses the rest in lumi-
nous power. As he had already shown that the supposed
superior actinic power of the violet end of the spectrum is
due not to any preponderance of chemical power in rays of
high refrangibility, but to a peculinr susceptibility of the
salts of silver to them,  these experiments  complete the
demonstration of his opinion that there is no inherent differ-
ence in the light, heat, and chemical power of the different
rays. The different colors are equally warm and equally
luminous, and though acting on different substances, are of
equal chemical power,

The later researches of Professor Draper have been made
with a new form of spectrometer invented by himself, the

- Scientific Amevican,

tubo could be set In any required angular position, Pro-
fessor Draper put in the place of its prism o glass grating

| inclined at forty-five degreos to rays coming through the slit,
g | the ruled side nest tho slit,  Now, when the extinguishing
. [ flame was properly placod before the ground gl the

plane side of the grating reflected its light down the tele-
scope tube, In this, as In the former case, the spectrum

65
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tion to the fatty bodies, Thus a man who has already se-
lected his subject will select his professor accordingly. A
man in search of a subject, and wishing to reccive a large
nmount of personal attention, will not regret having begun
his studies at Berlin, At Leipsic and Bonn the student gets
but little attention from the professors,

For technical ehemistry there are o large number of poly-
technic schools in all purts of Europe. One of the best of

| was seen in the midst of n field of light, the intensity of

v ot will.  With this a tus Pro.  these is at Warzburg, where Rudolph von Wagner is pro-
m I:::;grb:n‘::?umlly delighted to ﬂndml);::, as the l fessor; another is at Zurich; a third at Berlin, This does not
force of the extinguishing illumination increascd, all the exhaust our list, but we mention these because st each of the
colored spaces yielded apparently in an equal maoner and above cities there are excellent universities, and a student may
disappeared at the same moment; and on diminishing the enjoy the ndvantages of both at the same time,
Mumination, all the colors came into view apparently at| Asmost students of chemistry will wish to hear a few lec-
the same instant. This with sunlight the same as with tures on mineralogy we may state that no better professor
gas-light. Hence the conclusion that, other things equal, can be found than Rosenbusch at Heidelberg. During the
all light rays of whatever color are equally luminous, summer crystallography is very carefully taught at the same
For another important advance in spectroscopy we are place by Prof. H. Kopp, while Prof. Quincke lectures on
indebted to Dr. Wm. N. Jacques, of Baltimore, who has electricity and magnetism, and Prof. Fitzer on botany, mak-
invented a form of spectroscope which enables the experi- ing Heidelberg a very attractive plfwe to spend the summer.
menter to study not only the rays of luminous gases, but Prof. Groth at Strassburg and Klein at Gottingen are also
also those emitted by incandescent solids and liquids, and to  distinguished mineralogists.
measure the relative intensitics of the different physical  Each of theabove mentioned universities, of course, has its
rays. By a long scries of measurements with this instru- own professor of physics, the most celebrated being Helm.
ment, employing substances differing widely in physical holz and Kirchhoff at Berlin. The c.hemlst, however, finds
and chemical properties, Dr. Jacques has determined their better facilities for the study of physics in Paris than else-
molecular weight and arrived at important conclusions as where. The laboratory of Prof. Desains in the Sorbonne
to the structure of their molecules. By processes totally dif- is fitted up with the best apparatus, and students may spend
ferent from those of Mr. Lockyer, Dr. Jacques finds strong from four to eight hours per week there at the nominal
evidences of the correctness of the English astronomer’s charge of $4 per year.
opinion that all matter is essentinlly one, the observed In the German universities the division of time is quite
differences arising from differences in molecular structure, unlike that in our colleges. The year is divided into two
terms, called * semesters,” one extending from November
T 1st to March 1st, the other from May 1st to August 10th,
‘WHERE TO STUDY CHEMISTRY IN GERMANY, separated by long vacations. The student who leaves home
It has become customary for young men who have grad- | in June may arrange to hear a few Jectures in the summer
uated in the chemical department of any of our scientific in- semester at Heidelberg, in order to accustom the ear to the
stitutions to turn their steps Eastward, so as to continue their language. The long sutumn vacation can be used for study-
studies in older or better endowed institutions. Some of our | ing German (in Hanover) if the student is not already quite
wealthy colleges furnish their brightest and most promising proficient therein, or for foot tours through Switzerland, the
graduates with the means to continue their studies for three Black Forests, Tyrol, or Thuringia. As companion on a foot

o
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years longer. The advantages of taking a post graduate
course abroad are quite numerous, but we can only briefly
refer to them, without enlarging upon details. The benefits
of travel, the change of airand scene, the opportunity of per-
fecting one's knowledge of a foreign tongue, are incidental
but not unworthy incentives. Tolearn the methods of teach-
ing in vogue there, to be raised out of the old rutsinto which
a student is too liable to sink, to make the acquaintance of
other rising scientists, to come into contact with the men
who have built up the science, and to feel the inspiration of

funetion of which is the measurement of the intensity or
brilliancy of light waves of different lengths.

It depends on the well known optical fact that a light
becomes invisible in the presence of another light about
sixty-four times more brilliant, and is constructed as follows:
Remove from the common three-tubed spectroscope its scale
tube, and place against the aperture into which it was
screwed a piece of ordinary glass ground on both sides.
In front of this arrange an ordinary gaslizht, attached to
a flexible tube, so that its distance from the ground glass
may be varied al pleasure. This extraneous light is called,
from the function it has to discharge, the extinguishing light.
On looking through the telescope tube the field of view will
be uniformly illuminated, this being the use of the ground
glass. The brilliancy of the field depends on the distance
of the gaslight, according to the ordinary photometric law,

If, when studying a prismatic or dispersion spectrum, the
extinguishing flame be at a suitable distance, the whole
specirum is visible on the illuminated field. As that distance
is shortened, first the violet and then the other more refran-
gible colors in their descending order disappear, and at
length in the steadily increasing effulgence the red alone
remaing. The yellow never stands out conspicuously, us
it should were it the brightest of the rays, or even the bright-
est portion of the prismatic spectrum. The red is plainly
perceptible long after the yellow has been extinguished.

It is proper to note that these results were obtained, first,
with the npparatus above described, using the spectrum of
the luminous flume of o Bunsen burner nnd an extinguishing
gas flame, and afterward were verified by ingenious contriv.
ances employing sunlight both for the spectrum and the ex
tinguishing light. Prisms of different kinds of glass and
other transparent substances were nlso tried, and in all casen
the extinetion began in the violet and ended in the red. Tho
sume was true when the effect was viewed by different pors
sonw, Irrespective of age or the condition of their sight, the
capucity Lo see color being normal.  No opportunity offered
for testing in o case of color blindness,

Thus it appesrs that, in the prismatic spectrum, tho
yellow is not the brightest color, brillinncy as well s
temperature inereasing continnously toward the red. The
guestion at once arises: Is the observed effect due to any
superior light-power in the red rays, or, 48 in the cuse .;!
heat, to the circumstance thut the prism throws a relatively
largoer portion of the ether-waves upon s given gpace in
that purt of the spectrum ¢ Observation with the grating or
diffraction spectrom supplies the answer. In this spectrum
the colored spaces are arranged uniformly and equably in the
order of thelr wave leagths, and if they are of equal in
tensity they must obviously appear and disappear together

Having modified the common spe clroscope by taking
away its dark box, so that the slit tube sad the telescope

their presence, to work side by side with these men, and
seek to learn by daily observation the secret of their success,
are advantages not casily over-estimated. To work by the
| side of the world renowned Bunsen, each step brightened by
| his genial smile, or to be dirceted in one'’s investigations by
the celebrated Hofmann or Kolbe, to enjoy the acquaintance
of Hibner and Fittig, are no small favors.

| When a student bas made up his mind to go abroad to
study chemistry and its allied sciences, mineralogy and phy-
sics, he is often at a loss where to go, or how best to employ
his time. To such we would offer a few words of advice.
The science of chemistry as studied there may be divided
into three divisions, inorganic, organic, and technical orap-
plied chemistry. As the student ought to perfect himself in
the first named before taking up the two other branches, he
will do well to first direct his footsteps to Wieshaden or to
Heldelberg, At the former place Fresenius teaches most
thoroughly his methods of analysis; at the latter place Bun-
sen teaches his methods of analysis, including the analysis
of water and gas, the use of the spectroscope and his flame
reactions, as well as the methods of separatiog and purifying
the rarer metals, cerium, lanthanum, didymum, the metals
of the platinum group, selenium, thallium, and other inter-
esting bodies, by methods peculiarly bis own.  The well-
known perfection of all Bunsen's methods, his great skill and
dexterity of manipulation, his ingenious devices, and the
gront simplicity of the man as well ns of his methods, recom-
mond him especially to nny one who is fitting himself for
‘ teachor,  From oxperience the writer can say that no man's
‘wluculluu is complote without spending one term with Bun-
[ #on In his quaint old lnboratory fn picturesque little Heidel-
berg

The student of organie chemistry has a much larger num-
bor of lnboratories from which to select.  The beglnner, who
haw to learn organic annlyais and the preparation of organio
compounds, will find what he roguires in nearly any of the
largor univorsitios, Borlin and Strassburg are both highly
recommended for this purpose, nor is Bonn far behind them,
80 that the student may now allow himself to be influonced
by othor causces.  Neither Berlin nor Strussburg is n healthy

tour select, if possible, & German who does not speak Eong-
lish.

Owing to the large number of English speaking students
in most of the German laboratories, especially Heidelberg
and Bonn, an American has but little opportunity to practice
speaking German. For this reason some prefer to spend a
term at sorge less noted university, ljke Breslau or Tbin
gen.

An American can enter any German university upon show-
ing his passport and paying a small fee. At Berlin men over
30 years of age cannot be matriculated, but can readily obtain
a permit to attend lectures and enjoy other privileges of the
university. The fees for the laboratory vary from $20 o
$25 per term.  Lectures cost from $5 to $10 each per term.
The student may select such lectures as best suit his purpose,
and pays only for those which he hears. In every respect
perfect freedom is allowed the student, in striking contrast
to the restrictions imposed in this country.

E J H
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Recent Decislons Relating to Patents.
BY THE COMMISSIONER OF PATESNTS

Mallett v. Cogger.—1, The question whether the embodi-
ment of an invention in & construction capable of use, with
out actual practical use, will, of itself, sccure to the inven-
tor un indefeasible titlo, as against other applicants who sub-
sequently invent and properly reduce to practice the same
device, is still an unsettled question.

2. If upon the completion and actual use, either in public
or in private, of a machine or article of manufucture the in
vention embodied therein becomes a successful experiment,
80 as to entitle the inventor to a pateot and to defeat the
claim of a subsequent inveotor, without further action or
diligence on the part of the first inventor, still the invention
does not pass abwolutely from the domain of oxperiment
until it has been actually usod in public.  If forgotten before
or after such public use, it may be reinvented and patented
by & subsequent inventor,  If abandoned before such publie
uso, it is an abandoned experiment and muy bo patented by
a subsequent inventor,  If abandoned after such publie use,
it cannot be patented by n subsequent inventor, but becomes
tho proporty of the public.

8. The construction of n sehool desk or seat having slats
koyed to the frames with square keys is not s reduction to
practice of an invontion for fastening the slats to the frames
with dovetail Koy,

Ex parto Bland —1. The present practico of the Patent
Offlce permits an application to be placed In {nterference
with an unexpired patent which shows, but does nok claim,

and ngrecable place of resldonce in summer, yet in order | the subject matter cluimed in the application.
||.. hear Prof, A, W, Hofmann's excellent lectures upon or-| 8. The possession by the applicant of u foreign patent

‘wmh- chemistry it s nocessary to spend the summoer in
| Borlin,

The advanced student who wishes to begin a research on |
somoe organic body may choose between Holmann or Linbor

{mann in Berlin, Kolbe in Lelpsic, Haboer at Gottiogon,
| Fittig at Strassburg, Bayer at Munich, Moyer in Zurich,
Kekule at Bonn, or Wiseloenins at Wiirzburg. The fimst

mentioned is to be preferred fora research upon the so-called |

prior in date to the unexpired American patent does not
exompt his application from such an interference.

8. An applicant’s lnvention must he decided to be patent-
able before his application will be placed in interference with

(an unexpired patent; but this proceeding is ex parte, and

does not bind the granteo of the unexpired patent.
4. Priority of date of an Eoglish patent rises no pro~
sumption of priority of invention in favor of an

aromatic group; the second for colors and dyes; the Inst | by the patentee, claiming the same device, as against an un-
| named, as well as Prof. Ad. Wurz in Paris, devote their siton- | expired American patent, el Sl
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e, THE POLAR PANTOGRAPH.

- Thoengraving ropresonts an instrument by means of which
an exact outling of the form of a body can be drawn on
paper, and which is used for measuring the wear of bodies
~us, for instance, that of the wheel tives.  1ts construction,
us shown in the engraving, is very simple.

If w straight line of & variable Tength oscillates in & plane
around its conter, which is supposed
to be fixed, {ts extreme points describe
symmetrical and identical figures,
I'his principle bas been applied in the
instrument represented in the accom-
panying engraving, which consists of a

Scientific Amevican,

It then disappeared from view

[AvGusT 2,

Mr. J. R. Payson, of Chicago, ., has

1870.

and was visiblo three days. patented an im.

for six weeks, and since then, while often visible, it would | proved holt for doors, which ean be applied Lo the jamb oy
nol be discoverable for several days or hours.
The creature, as seen by Dr. Noyes, was running actively

frame of the door without injury to the Hnish. It fasteny
the door without sockets, and is not affected by the settling
of the door or door frame,

about the anterior chamber, and the horse did not evinee any
There was decided opacity of
The re-

conscionsness of sullering.
the cornea and some cerium-cornenl hyperemin,

frame pivoted at A. This frame car- ® AR AARAARAAAAA Y
ries two racks, C C', which gear into — Sl 5,(’\)‘, ) )
the pinion, A. A displacement of one e 0 DA

of the racks will turn the pinion and 8 EARARARRA AN Wj\ T =
move the second rack in the opposite | (G(®) (o)
dircetion an exactly equal distance. By Fq

attaching a pencil, B, at the end of one

rack, and a pm, D, at the end of the

other rack, in such a manner that the

pencil and the pin are both in the same

vertical plane, which also passes

through the axisof the pinion, and that

the pencil and the point are equally distant from this axis,
the pencil will describe on paper the identical figure which
is described by the point moving on the surface of a body.
The point, D, is so arranged that it can revolve around an
axis, @ &, which axis can itself revolve around a second axis,
¢d, which is supported by the rack, The point of intersec-
tion between the axes, a & and ¢ d, is also the extreme point
of the pin. By this arrangement any shape of the surfuce
of the body, even If it be concave, can be easily traced by
the point.

This instrument is the invention of Mr. Napoli, the che-
mist of the Eastern Railroad of France.—Railroad Gasetle.
—4 O —

COMBINED FORK AND SPOON,

The device shown in the accompanying engraving is the
invention of Mr. A, B. Nott, of Fairhaven, Mass, It is de-
signed for culinary use, and it consists of a fork in the
handle of which is pivoted & spoon bowl, which may be
turned down against the fork tines for use, or it may be

folded back against the fork handle out of the way when
not in use. A spring contained in the
fork handle holds the spoon bowl in
either of its positions.

Telegraphic XIgnition.

The telegraph wire as a fire risk has,
perhaps, not received the attention it is
entitled to. During a thunder storm
which began at Council Bluffs, Towa,
soon after 11 o'clock, night of June 10,
the freight office and warerooms build-
ing of the Chicago, Burlington and
Quincy Railroad Company was burned to the ground, though
most of the contents were saved. It was supposed that
the fire was caused by a heavy charge of electricity enter-
ing the building along the telegraph wires. Probably all
this loss would bave been prevented had the ordinary light-
ning arrester been provided upon the posts near the build-

ing. The arrester is simply a wire that has one extremity |

placed very near but not in contact with the telegraph wire.
The otber extremity of the arrester terminates in the ground.
When lightning gets on the telegraph wire it leaps to the ar-
rester wire and passes into the ground.

AN IMPROVED POTATO DIGGER,
The potato digger illustrated herewith has been recently
patented in Austria by the Messrs, W. Siedersleben & Co.,
Bernburg, Germany. It is claimed for it that it not only

gakes the potatoes from the ground, but also places them,
freed from adheriag vines and soil, in
narrow regular rows, so that they may be
easily picked up.

The front part is constructed like the
steering apparatus on some Kinds of sow-
ing machines. The movalle parts, con-
sisting mostly of cast iron, are attached to
a strong wrought iron frame. On the axle
of the driving wheels revolves a toothed
wheel acting on a shaft carrying two chain
pulleys and a toothed wheel. The chains
runuing over the puolleys operate two
shafts placed between the extremities of
two oblique iron plates; between the latter
and over the shafts runs an endless chain,
tuking up the potatoes as they are brought
to the surface by the share, and carrying
them upward toward the cleaner placed in
slightly inclined position at the rear end
of the machine. Two persons are necessary for attending
the machine, oue for driving the team, the other for seering
the apparatus.  In this manner from three to four neres of
ground may be gone over in a day,

e ——t e

Fllurin Snake from the Eye of a ¥orse,
- At g recent meeting of the New York Pathological Soclety,
Dr. H. D, Noyes showed a filaria which he had removed
from the anterior chamber of the eye of a horse on

the day previous, The parasite was first seen in Junuary,

THE POLAR PANTOGRAPH,

moval was done to prevent increase of corneal opacity. The
horse was supposed to be twelve years old. These filarie
were common in the peritoneal cavity of the horse, and oc-
casionally appeared in the eye.

At the operation, which was done with the help of Dr.
Lisutard, at the American Veterinary College, the horse was
thrown and etherized, the cornea punctured with a lance-
knife, and the wound held open as the point was partly
withdrawn, 50 a8 to cause the aqueous bumor to spurt in a
gush,

The parasite was thus driven out and lived for an
hour after its extraction, It measured two and a quarter
inches, or fifty-cight millimeters, in length. Its neck was

curyed into a spiral, forming one and a half turns, and at the
extremity of the head was a minute papilla, from which the
name, Filaria papilli fornix, was derived.

Dr. Noyes explained the disappearances of the filaria by
supposing that he went through the pupil behind the iris,
but did not penetrate into the deeper part of the eye. Since
the specimen was presented, the horse had been heard from;

KOTT’'S COMBINED FORK AND SPOON,

the eye recovered from the operation, and the opacity of the
cornea bad begun to fade away.

t-B->B
—

A Finback Whale In New York Harbor.

Capt. Patrick Owen, of the sloop Storm Child, lately cap-
tured, off Sandy Hook, the finest finback whale ever taken
in these waters. The whale was twenty-five feet in length.
It was brought to Pier 22, East River, where it was visited
by many curiosity seekers, The prize was promised to
the Smithsonian Institution. The whale, when caught,
was attended by a crow, which followed the carcass to the
city.

RECENT MECHANICAL INVENTIONS.
An improved machine for separating perfect nails from

headless nails, slivers, and dirt, has been patented by Mr.
Moses A. Williams, of Knoxville, Tenn. It consists in one

NEW POTATO DIGGER,

or more pairs of rotary disks or wheels, having curved or
beveled poripheries forming n peripheral trough, the disks
bolng placed a ghort distance apart so that headless nadls,
slivers, and dirt may eseape between them, while the perfect
nails are carried forward to a clearer, which removes them
and delivers them to n suitable receptacle.

Mr. Vincent A. Mennez, of Michigan City, Ind., has pa-
tented an improved swinging eradle which muy be readily
taken apart and folded compaotly together for shipmentand
storage,

Mr. Willinm A. Yeatts, of Little River, Va., has patentod

an impruw:tl automatic brake for wagons, which consists in

combining the brake bar, sliding
hounds, and connecting rods attucled
to the brake bar and to the rear houndsy,
go that when the rear axle i8 forced for.
ward the rods will rotate the brake bur
and effect the lock,

A muchine especinlly adapted for
‘_,q bottling liquids under pressure with

Allison's suspender or gravitating stap
per, has been patented by Mr, James J,
Allison, of Nelson, Il The frame that
supports the bottle is pivoted so that it
may be inverted after the Tiquid is in.
troduced into the bottle to allow the
stopper to take its place in the neck of
the bottle.

An improved attachment, by meang
of which the forward part of an ord}
nary buggy may be converted into a sulky, has been patent.
ed by Mr. Andrew H. Morse, of Norwich, Conn. It con.
gists in a sulky frame adapted tothe front running gear of
a buggy.

An improved press for baling cotton, hay, and other sub.
stances has been patented by Mr. Frederick J. Gardner, of
Washington, N. C. The follower block has a eéntral open-
ing, and a screw rod passes through it and also through the
bed. The platen and bed are both concaved between the
bale band grooves.

An improved device for tapping steam and water pipes,
when under a full head of steam or water, without escape
or leakage, has been patented by Messrs. James H. Chap-
man and Richard Hawthorn, of Peekskill, N. Y. The in-
vention consists of a vessel to be clamped against the side
of the pipe, and in drilling tapping devices and means for
screwing in the valve.

Mr. Clarence J. Reynolds, of Pougbkeepsie, N. Y., has
patented an improved lemon squeezer, which consists of two
cups, one inverted and having a convex bottom fixed to a
handle, with a slot through it for a lever,
which connects with the under concave
cup, and has its fulecrum in the handle
of the first cup. By means of this de-
vice a heavy pressure may be brought
upon the lemon. '

An improvement in felt guides
for puper muaking machines has been
patented by Mr. Jacob Peaslee,
of Ashland, N. H. 1t consists in an
upper and lower roller mounted on
a pivoted frame, the upper roller
having conical pressure surfaces that act in connection
with the pivoted frame to retain the felt in a central posi-
tion.

A wagon which may be used as a light road wagon or
buggy, and which may be adjusted accordingto the work
to be done, has been patented by Mr. James L. Phillips, of
Lowville, N. Y. The jointsof this vehicle are made so that
they will not rattle.

An improved stovepipe coupling and brace has been pa-
tented by Mr. Wm. E. Hofman, of Fort Omaha, Neb, It
consists of a sfrip of sheet iron about one and one half to
two inches wide, with both edges turned up and bent to-
ward each other, forming a brace which engages buttons
riveted to the stovepipe lengths.

Mr. Julisn Cbase, of Pawtucket, R. L, has patented an
improvement in whiffletrees, which consists in the combina-
tion of a lever trace holder and a spring with the whiffle-
tree, the object being to prevent sudden jars
or shocks on the traces or whiffletrees.

An improved machine for crosscut sayw-
ing logs has been patented by Mr. Thomas
B. Fagan, of Van Wert, Obio. It con-
sists in the combination of a swinging bar,
a curved lever, and a curved spring, with
the saw and saw frame, .

Mr. Nelson W. Brewer, of Williams-
port, Pa., has invented an improved whif-
fletree, designed to equalize the draught
and to prevent sudden strains on the har-
ness or carriage.  ‘The whiflletree consists
of two arms hinged on the whifflotree pin
and connected 1o n common spring.

An improved fastener for clothes lines
has been patented by Mr. John Boblen,
Big Rapids, Mich, 1t consists of
pleces of cast metal, o
piece, and a clamping lever, Tt may be
able support and will hold the line seours

A combination machine for blacksmith
makers' use, has been patented by Messrs
Joseph Wild, of Spring Valley, Obio.
punch, shears, bender, upsetter,

Mr. Henry Parker, of (
improved baling press, which con
tion of n windlass shaft, pulleys, rop
ing the follower block,
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THE SUN A SOURCE OF POWER.
BY 8. P. LANGLET, ALLEGHEST OBSERVATORY, PA.

‘When we watch a gentle summer rain, does it ever occur
to us that this familiar sight involves the previous expendi-
ture of almost incredible quantitiesof energy, or dowe think
of a drizzly day as perhaps calling for a greater exertion of
Nature's power than an earthgquake? Probably not; but these
suppositions are both reasonable.

Take Manhattan Island, for instance, which contains 20
square miles, and on which one year with another over 30
inches of rain falls. (To be within the mark we will call the
area 20 miles, and the annual rainfall 30 inches,) Onesquare
mile contains 640 acres, and each acre 43,560 square feet.
Multiplying by 640 and dividing by 12 we have 2,323,200 as
the number of cubic feet of water on 1 mile in a rainfall
of 1 inch, and a8 a cubic foot of water weighs 99727 oz.
avoirdupois, and there are 85,840 oz, to the ton, this weighs

. ~

2'3‘23'2;:%4-—3—“'—1-3—'. or, in round numbers, 64,636 tons (to 1
mile and 1 inch of rain).  Asthere are 20 miles and 30 jnches,
the anoual rainfall on this little island is 1,303,920,000 cubie
feot, or 88,781,600 tons.  The amount of this may be better
appreciated by comparison. Thus, the pyramid of Cheops
containg less than 100,000,000 cubic feot and weighs less than
7,000,000 tons, and this water, then, in the form of ice, would
muny times replace the largest pyramids of Egypt. If we
had to eart it away, it would require 8,231,800 cars carrying
12 tons each to remove it, and these, at an average length of
80 fect to the car, would make 6 traing, each reaching in one
continuous line of ears across the continent, so that the lead-
ing locomotive of each train would be at San Francisco be-
fore the rear had left New York—n result which appears at
first 8o fncredible that it seems best to give the figures on
which we rest the statement.

Now this is for a very small part of asingle year's work of
the sun in raising water to produce rain on
the little spot of Manhattan Island alone—a
spot, geographically speaking, hurdly visible
on the map of the country. Again, A of an
inch of rain spread over the whole area of the
United States is not an extraordinary day's
rainfall throughout its territory, but it will
he found by any one who wishes to make the
computation that such a day’s rain represents
g good deal over the round sum of ten
thousand of millions of tons, and that all the
pumping engines which supply Philadelphia,
Ohicago, and our other lavge cities, dependent
more or less on steam for their water supply,
working day and night for a century, would
not put it back to the height to which it was
raised by the sun before it fell. Every ton
was lifted by the silent working solar engine,
ut the expense of a fixed nmount of heat, as
clearly as in the ease of any steam pump, and
this is the result of an infinitesimal
fraction of the heat daily poured out from the
sun!
in quite modern times learned to think of as
a mensurable quantity, and we must remem-
ber that we cannot even

almost

Now heat is something men have only

begin to have accu-

rate knowledge of any form of force till we

cun answer the question, “ how much " about

it, not vaguely, but in figures
When we hold the right band in warm
waler, the other in cold, for u few moments,

and then plunge both in the
the

same basin of i:i«l

waler two hands will give different

Scientific Qmevican,

within the water box, A A”. This enables us to read the tem-
perature of the water from moment to moment. It is not
enough to expose it for a time to the sun and read the ther-
mometer—this would give too small a result, because the in-
strument a8 500n as it is warmed commences to radiate the
heat away again, like any other hot body; and we would

THE PYRHELIOMETER.

like, if we could, to keep all this heat in it to measure. As
we cannot, we reach the same result by finding how much is
lost, and allowing for it. Thus, the observer first leaves the
apparatus in the shade (for instance) five minutes, and notices
whether it loses or gains from its own radiation to surround-
ing objects, Then he leaves it directed to the sun, which

ERICSSON'S BOLAR CALORIC ENGINE,

re
ports; to the right the fluid is cold, 1o the left it will feel | shines full on it for five minutes more, the thermometer by
warm, though it is th une really to both, and we might | ing read at the end of this exposure; and finally, at the end
vary the experiment by trying it with shade and sunshine. | of another five minutes, during which the instrument has
In cither case the weriment would convinee us that oursen- | been left in the shade, it 18 read again.  The half sum of the
sations were very untrustworthy, and that if we were going | losses or gains in the shade is the radiation, and this added
Lo measure the sun's heat we must depend on some sort of | to or subtracted from the apparent gain in the sunshine is the
instrument and not on anything that can feel I'he first | actual number of degrees that the temperature of the water
thing we have to do about the sun's heat Is to mensure it, not | would have been raised. had all the solar heat been retained
1o gue AL i Lo measare it as acourntely g we would any Measuring in this way, we are independent of the tempern
thing which we could try with a foot rule or put in & pair | ture of surrounding objocts
of seul When we have done this we hiave o Hd founda
tion to work on, and the doing th has beon thought -]
worthy occupation of o « idernble part of their Ji Iy A T
m Wble men Fuy 33.
e f the fiy f the Poulllet ther wh a -
Baussur 1 1 1, had been wt the problem before him | ~
bul 'l n 1‘. y i " L) : e U |'1| ory ’ ! ' ( /
il ) I not ma Mected Wi i ' > //
]
I { ni ' indd 1 with o Httle attenti ! o
We b ! | first remark, 11 - !
! f Hant ) -"/‘ 4 ~\Q\ »
" : ! i1l — | A
: a )
. v
. ‘ g Semw—iny
! it !
! ’ h ] Mr Fr \ha calal ) my '
h mi ] i ! 1%, | fa ! hat | (
! : L r but nen ! ' heat h this :
mi | qun ] s da nl ! ' NMer, 4 o sh I
! ) ) — ) : 1a : Jon o . ot g that
e gr wi | near a4 1F i 1n i
Ler \ega neasuring when thu v high
H J1 altitudes down to the horizon. we find less and ke
i hea ! ! through more of our atmosphere, and
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hence we can make a table showing how much this absorbs
for every altitude, and consequently how much we should
gain if il' were taken away altogether. When this is done we
find, according to Mr. Ericsson’s late determinations (which
we substitute for Pouillet's), that the direct heat of the sun
on 1 square foot in March is competent to raise 7°11 pounds
of water 1° Fah. in one minute. This is what it would do
if we got outside of our atmosphere; but owing to the absorb-
ing action of this, the radiation which actually reaches us,
under a vertical sun, will 50 heat only about 56 pounds,
According to the mechanical theory of heat thiseffect is that

56%x772% _
83000
0-131 horse power. In other words, the heat of a vertical
sun after absorption by our atmosphere represents rather
over one horse power to each square yard. It is true that
we cannot always have a vertical sun, nor clear sky, nor can
we realize in actual work this whole effect by any form of
engine, but when we have made the largest deductions, the
statement of the sun’s power, in this form, is calculated to
excite astonishment. We have here, since there are 5,280
linear feet in a mile, 5280° % 0.131 = 3,650,000 horse power
to the square mile (in round numbers); so that if we suppose
in actual practice one horse power realizable to ten square
yardsthe efficient working power of sunlight on an area much
smaller than such a region, for instance, as the Adirondacks,
is much greater than that of the computed actual steam pow-
er of the whole world. Upon the surface of the whole earth
the heat at any time must be equal to that falling vertically
on one of its great circles, which contain, roughly, about
50,000,000 square miles. Here, when we come to multiply
the number of miles by the power per mile, we reach figures
bewildering in their magnitude, but which are demonstrably
correct. The only way this heat is utilized by conversion inta
power at present (steam power being depend-
ent on coal made by the sun in past times) is
by windmillsand water wheels, both supplied
by the sun, as in fact is every form of power,
unless we except the iusignificant one of tide
mills, a kind only in a very remote degree de
pendent on solar action.

The student must be referred for the more
indirect but equally certain action of the sun
in providing the coal by which our engines are
driven to special treatises (the popular one on
“Heat™ by Tyndall is a good introduetion to
the subject for the general reader), but this
stock of coal is by no means unlimited, and in

which would be required to drive an engine of

the course of a few centuries at most it will be
exhausted in Great Britain, for instance, at
the present rate of consumption. We may de-
pend that long ere that time her engineers
will with those of i
to the immense

other countries,t

e Ltur

source of pow

direct rays, and that regions now |

a tropical sun, where there iz no f

or s .h'u-l)' human life, will rise

portance as the proper seats of indh

by the new power

Engincers have hitherto done )

but we may be ire they will

ture do more. Weare not writing

article, and, me ment ) the rious

fact that Solomon de Caus, the unhappy man

of genius wh connechion with his ¥

of the steam engine is 50 well known., was

one of the first to invent a solar engine. we
PASS OVer mii h that is historical mnt ng come the
present Mr. Eric m, whose work we have already quoted,
is understood to have given a In part of his life, and par-
ticularly of his late voars, to the problem Fig .8 \Jv:w\
ing of a solar hot alr engive of his nvention. which s =aid

to make 400 revolutions per minnt T'his =

the feasibility of

probably to be

considered rather as an Hustration of the

instantaneous conversion of Iar heat into power than as a
useful form in practice, the cireular mirror not being adapted
for work ona large scal he inventor, however. at DIy 1t
has not published the dispositions he understood to have
made for concentrmting the heat in o larger w enging
In Franos M. Mouchot has, | many vears, been pur
uin milar tudi \ tion ! n [ his machine £
hown in Fig. 3 'h has the Inconvenience of a very
lnrge heat reflector in o form whieh | spensive and liable
o Injury, but it must be remembered wo are now feeling our
way in the frst steps of Invention In his new fiekl. Such
things are, in one sense, but mechanionl tovs at present ; but
It was such toys s Hero's molipile which preceded the steam
engin These are already more than more tovs. how ver,
nd In thelr promi i not in setunl performance, worth
) the If the reader wishes to know what is the host 5o
far roalized, or at lesst so fur made publie, we mav refor to
! toa Rendus of the Fronch Acsdemy of Sclences for
October 4, 1875, where M. Mouchot states that e now em
ple metallie mirror with a lnear focus, in which foous
% the elongated boiler he uses, snd that he also makes use of

v glass cover to 1ot the lar radiation pass, but to retain the
obscure heat re-radiated from the boller. In the lnrgest ma
chine sctually bullt, he omploys, however, & mirror in the
form of a truncated cone Fig. 25, about 10 feet in diameter

ML its large, and 40 inches at ite small section looking like a
mammoth lamp shade, with s cons avity directed ‘k\'“‘l"'-
e materia) is copper, conted Inside with sllver l‘.:1f A
large bell glass covers the boller, which is about 89 inches
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long. The whole can be made o follow the sun.
‘On May 20, in ordinary weather, 20 liters of water at 20° C.
~were lot into the boilerat 8 : 80 h., and rose to 121 (two atmo-
spheres) in 40 minutes, and then rapidly to & atmospheres,
beyond which, owing to the slight nature of the apparatus,
it was not thought safe to go. On the 22d July, at about 1
o'clock, under uncommon heat, the apparatus vaporized 5
liters of water per bour. The inventor claims that under
favoring circumstances, o actually realizes about 10 calories
per minute per meter, which isa trifle less than one horse
power to ten feet square. Something exceeding this might
probably be reached with the same apparatus in a drier air;
upon the whole we are justified in speaking of one horso
power to the square of ten foot on the side, ns actually real-
izod; one horse power to one square yard being about the
limit of that which is theoretically realisable.

Tt must be remembered that, according to what has been
stated, the sun offers us a source of power which is practically
iufinite both in amount and duration.  According to what we
believe we know with assurance, we can say that the sun is
not a fire, fod by any fuel, but a glowing gas ball, maintained
at an enormous temperature, and radiating enormous heat
from a fund of energy maintained by the contraction of
its volume, and by the impact of meteoric bodies,  We
oan reckon with confidence that there will be no material
diminution of its supply from these sources for a dura-
tion only to be reckoned by hundreds of thousands of years.
As 10 the amount of heat supplied, it is inconceivable. The
writer has mado o computation of the time all the coal of
the world would suffice to maintain the sun’s radiation, were
the setual source of it to fail, and were our whole supply of
coal transported to its surface and burned there in its place.
The result, otherwise stated, is that in any one second the
sun radiates into space an amount greater than could be made
good by totally consuming all the known coal beds of the
world !

Something like 800 years separates the England of today,
with her countless furnaces and engines, from the England
of Elizabeth, in whose reign the spinning wheel was almost
the most intricate piece of machinery on the island. Some-
thing like 800 years more, it is said, is all that separates the
England of to-day from the future England whose furnace
fires will havo died out with the flame of the last bushel of
coal under her surface; whose harbors send out only sailing
craft ; whose manufacturing population bas gone to other
lands, and whose *“ black country " is growing green again

as Nature covers the ashes of her burnt-out mineral wealth
with new verdure for the few who remain on the soil. We
do not pretend ourselves to join in such pessimist views, or
try to look into the future so far, though this is a very little
way compared with what we know of the rise of man to
civilization. To us, in this country, such a time, if it is
ever to come, is immensely distant. But what is certain is
that if some such change do not take place it will be
through the discovery of a new source of power, for of the
old, the coal, when our underground supply is used up we
canpot get any more. Let us remember, then, in time, that
though the stock be great there is no renewal.

For a journal counting among its readers so many inte-
rested in the applications of power as the SCIENTIFIC AME-
ricax, I have thought, elementary as this presentation of the
sun's claim to interest, merely as a source of mechanical pow-
er, is, it is better to offer it. We are, in closing, led back to
the suggestion with which these articles began, of the sun’s
influence in altering the conditions of existence for the hu-
man race.

Future ages, it has been truly enough observed, may see
the seat of empire transferred to regions of the earth now
barren and desolated under intense solar heat—countries
which, for that very cause, will not improbably become the
scat of mechanical and thence of political power. Who-
ever finds the way to make industrially useful the vast sun
power now wasted on the deserts of North Africa, or the
shores of the Red Sea, will effect a greater change in men's
affairs than any conqueror in history bas done, for he will
once more people those waste places with the life that
swarmed there in the best days of Carthage and of old
Egypt, but under another civilization, where man no longer
worships the sun as his god, but has learned to make it his
servant,

. A BHIP RAILWAY AT PANAMA.

In a letter to the Zribune, Capt, Jas. B. Eads proposes a
ship railway instead of the contemplated ship canal across
the Isthmus of Panama. He says:

The Isthmus Canal Congress, recently held in the city of
Paris, bas presented to the civilized world all the results of
the various surveys and estimates which have been thus far
made, I believe in the effort to overcome the great barrier
:?lerposed by the American Isthmus to interoceanic naviga-

on.

The fact that the congress comprised among its members
many of the most able and distinguished engineers and sci-
entists in Christendom is st once an assurance that its esti
mates and opinions are entitled to the highest respect. From
these it appears that the most economic solution of this great
question by means of & canal must involve the expenditure
of at least §$140,000,000, and possibly much more, and that
the execution of the work will occupy from fifteen to twent y-
five years from the time the work is commenced. These
facts justify the conclusion: 1st, That the amount of capital
required is #o vast that it will not pay to execute the work
with private means alone. 24, That the amouut cannot

[AucusT 2, 1870,
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probably be obtained unless the governments of the soveral
maritime nations dircctly. interested in the work can be
induced to contribute liberally in aid of the enterprise. M,
That the time required for consummating the work s 5o
great that the enjoymoent of the comploted canal must neces
sarily be reserved to the noxt generation,

In viow of these faots, is it not wiso to carcfully consider
other enginecering expedients  which have been or which
mauy bo suggested for tho transportation of &hips and their
oargoes neross the Tathmus? 1t s, ns I am informed, recom-
mended by the Parls Congross that the Tsthmus be cut down

be interposed between the axles of the wheels and the ege
Each section of the car or cradle that earried the ship woy)d
really constitute a locomotive, The propelling englines
would be placed on each side, and at such n height as 1o
prevent submergence when the car would be sunk on the
| elevators or in the locks,
chant steamers and their cargoes

The weight of the largest mer.
would not exceed 10,000
tons, and such a one would bo carried on o cradle composed
of five such locomotives. These would have about 1,000
wheels, bearing on eight or ten rails with n pressure of about
twelve tons to each.wheel,  This is only twice as much ag

below thie level of the two seas to sueh n depth as is noeded

the pressure on the rails under the driving wheels of (he

for the passage of ships from sea to sea, and thus avold the | locomotive of an express train,  The total weight of ship,
uso of locks in the cannl.  To do thix involves the construc. | cargo and cradle would be distributed over an area of rogd
tion of & tunnel four miles long through the Cordilleras, of [bed 40 fect wide by 500 feet long, and would be only 1,200
such dimensions thut the one under Mont Cenis dwindlos | pounds per square foot, allowing 2,000 tons for the weigly,

into insignificance when compared with it,  This method hns
been justly termed ““the heroie treatment.” The term,
however, is not limited in its application, and suggests simi-
lar treatment to the Panama Railroad, or to some other road
which may be constructed for transportation of the largest
ships with their entire cargoes overland from ocean to
ocean,

My own studies have satisfied me of the entire feasibility
of such transportation by railroad, and I have no hesitation
in saying that for a sum not exceeding one-third of the esti-
mated cost of the canal, namely, about $50,000,000, the
largest ships which enter the port of New York can be trans-
forred, when fully loaded, with absolute safety across the
Isthmus on a railway constructed for the purpose, within
twenty-four hours from the moment they are taken in charge
in one sea until they are delivered into the other, ready to
depart on their journey.

HOW SPEED MAY BE RAISED.

On such a railway across the Isthmus there need be no
grades steeper than those on our chief lines of railroads, and
the road bed need not be over forty feet wide, nor have more
than eight or ten rails laid upon it to sustain the car or cradle
upon which the ship is placed. The vessel should be lifted
from the sea to the level of the road by a lock or by other
well known hydraulic devices, and placed upon a car or
eradle of ample strength to sustain the vessel with her cargo
without the possibility of injury. The lock should be twice
the length of the ship, and only one-half of its length should
be deep enough to receive the ship from the sea. The bot-
tom of the other half of the lock should be at the sea level,
and on this the railway should commence. Iuato this upper
part of the lock the cradle to carry the ship should be run,
and the gates at the land end should then be closed. The
ship should then be floated into the deep end of the lock and
the sca gates closed, after which water should be admitted
to fill the Jock to a height sufficient to float the ship on the
car in the upper lift, after which the water should be drawn
off and the gates of the land end opened, and the car and its
burden be then started on its journey by rail.
end of the road the car should be run into a similar lock,

of the car, This is not half the pressure on the earth under
ench tie when each pair of the driving wheels of an onlixmry
locomotive passes over it,
GREATER SPEED TIIAN IN A CANAL.
On moderate grades an ordinary freight locomotive wij
‘ pull about fifty loaded cars from fifteen to twenty miles per
) hour, The weight of the cars and their lond is about 1 00
tons, and this is carried on about 400 wheels. Henee the
largest ship and her entire cargo should not require more
than the power of a dozen such locomotives Lo move it at
the same speed over similar grades. From this it must be
evident that the ship once safely placed on a properly con-
structed car, adjusted to the railway of asubstuntial and well-
, ballasted road-bed, can be moved with cortainly and case gt
8 much higher rate of speed than would be safe in the very
best canal that has been proposed. I would, however, not
expect to use a higher rate of speed on a ship railway than
eight miles per hour.

The practicability of lifting the heaviest shipsout of water
with perfect safety on cradles adjusted to receive them is
illustrated in every dock-yard in the country, and one of
the methods I have referred to as being & bhuge hydraulic
elevator, has been put to a practical test, A dry-dock was
constructed upon this principle in England a few years ago,
and sent to the East Indies, by which ships placed over a
platform sunk # receive them are lifted vertically out of
water by hydraulic pumps,

Of course, the works and devices required for the suc-
cessful operation of a ship railway should be of the most sub-
stantial character, and the elevating machivery should be of
such strength and power as to make the transfer of the
ship from the railway to the sea, and from the sea to the
railway, n matter of perfect safety and dispateh.

The actual cost of operating such & railway would be, 1
think, considerably less in proportion to the tonnage moved
over it than that of the most successful railway line in this
country, for the reason that the tonnage carried would be
handled by machinery exclusively, and the ratio of paying
cargo to non-paying weight would be much greater. The

At the other | cost of maintenance in proportion to the tonnage carried

should be much less also. This result may be safely an-

the gates closed over the track, and those at the sea end of | ticipated, because the milway would be very substantial and
the lock closed also. This being done the lock would be durable, and very short compared with the magnitude of
ready for filling, after which the ship could be floated off the tonnage carried; the machinery would also be very
the car and moved to the deep end of the lock. The water l simple in character, and the ratio of cost of maintenance to 1
would then be allowed to escape from the lock, the ship 'gross receipts would therefore be proportionately reduced.
lowered to the ocean level, the sea gates opened, and the But even if we assume that the operating expenses and
vessel would then be ready to resume her voyage in the maintenance be equal to one-half of the gross receipts, it
other sea lwﬂlbemnthﬂushlpnﬂnywﬂlbenmucbmmpm&-

Another method of transfer between the sea and the rail- gble investment than a canal, even if it cost half the price
way, equally practicable and perhaps less expensive, would of the canal, whereas it should not cost more than a quarter
be to have a platform of iron of sufficient strength to sup- ge much. The gross receipts must be the same in either
port—first, a portion of the railway; second, the car or case, and the railway can be completed in three or four
cradle to receive the ship; and third, the ship itself. This years, while it is safe to assume that the canal will fequire
platform should be supported on each side by a row of large five times as long. The interest on the canal investment be- 'I‘
iron columns sunk into the bottom of the harbor and extend- fore completion would therefore be enormously greater than p
ing up above water to receive the hydrostatic cylinders with that on the rilway. A single track railway, with provision
which the platform would be raised and lowered. By this for side tracks to enable the cars to pass each other at
bydraulic apparatus the platform should be lowered ton’ proper points on the road, would, I think, beample to meet

depth sufficient to permit the ship to be floated in over the t(he demands of commerce at the Isthmus for many years (o
railway car on the platform, after which the hydrostatic come,

presses would 1ift platform, car, and ship, until the railway
track on the platform would correspond in height with and The California Codfish Trade.

form an intogral part of the railway extending across tho | The following facts and figures with rogard to the codfish
Isthmus,  The platform I bave thus briefly endeavored to trade of the Pacific Const are given by the San Francisco
explain would gimply be a huge elevator on which the ter-| Adta, The four firms engaged in this industry employ nine
minus of the railway would be laid. Of course such an ' vessels. An ordinary catch for this number of vessels is
clevator would bo constructed in a harbor at each end of the 1,000 tons, and they carry from San Francisco 800 tons of
railway. The purpose of such elevators would be to lift salt to pack the fish for the return vo, The season com-
the ship out of the sea at one end of the route, and lower it mences about March 1 and closes October 1, The fish are
into the sea at the other, and thus avold using a steep grade caught off the Alaska const and Choumagin Islands on tho
into the sea like the marine railways which are seen In American side, and in the Ochotsk Sea on the Asiatic side,
almost overy navy yard. Many ships are very long, and any where the fish are taken with hand lines, while trawls a
change of grade would have a tendency to strain them. Any exclusively used on the banks near the Alaska shore.
perceptible change of grade must, therefore, involve devices fisherman has a dory to himself, and tries hard to make
to prevent such straining, and these devices it is desirable best catch in the floet. Thlhndlh.:m?llm '
to avoid. For the same reason, curves in such a rallway ing, and the men take to it like M When the
should be avoided. If u change of direction be absolutely hauled on board from the boats they are at ouce cle
necessary, it can be managed by a turn-table at the Jocality packed in ﬁmhmm hic Wﬂ of &
where a change of alignment is desirable. The avoldance on each layer of fish, Alw“ season n:
of curves would greatly simplify the construction of the car for San Franclsco, and \*ﬁ%‘m

on which the ship is to be transported. This car would brine, and dried for market,
probably be formed by joining severnl separate seotions 2 S
togetber, according to the length of the ship. Eachseparate  U. 8. Fisir CoMMIssIoN.
scction would probably be 100 feet long and be supported Fish Commission for their |
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by about 200 wheels, some of which should be drivers, actu:  Atlantic const 1s at
wted by propelling engiues.  Rubber or steel springs should there about the mﬂﬂld:we




A | Mv.m Belfe, of Sydney. As nothing
!  had ever been realized in launches there up
” time, Mwmmm in our own
of ; but editors are not
mtﬂﬁwhowming such craft for
MMI!EERM to rely on his own re-
sources. He had to begin at tho beginning, and work the
whale out. Since the boats huvo been in hand he has
learnt o fow particulars, but the original design has not been
departed from in the slightest degree.  One vessel s
launched, and on a trin]l in o very heavy sea realized over
fifteen knots; but Mr. Selfo is confident of getting thirty or
forty more revolutions at the least, as ho only had 880 revo.
lutions, and steam blowing off abundantly. When he de-
cided to use a halance rudder, he had never heard of a simi-
Jar vessel being fitted with one, With regard to the air
pump, he could not understand how an ordinary air or feed
pump could work noiselessly at from 300 to 400 revolutions,
80 he dosigned special pumps, the air pump with two buck-
ets in ono barrel moving in opposite directions, and dividing
the stroke between them, Tt has turned out a great success,
works noiselessly at any speed, and Mr. Selfe informs us
that he gots 2614 inches to 2717 inches of vacuum; the feed
pump also works well.  In the present case the blower is
driven dircct by friction rollers made of disks of leather,
brought into contact with s large wheel or pulley on the
engine shnft, and a small pulley on the fan shaft, by o pair
of levers worked by a screw in such a way as to nearly
equalize the pressure on the fan beavings. The fan is of a
silent type, with gun metal frame and steel blades of No. 80
gauge, and works well. A turn of a hand wheel throws the
leather pulleys out of gear, and stops the fan at once. The
boiler is of the Belpaire fire box type, with
Cudworth’s mid-feather. The engine is all
steel and wrought iron, except the cylinders.
The crossheads and guide blocks are all forged
of steel in one piece to save height, and few
engines of 14 inch stroke with such long con-
necting rods have ever been made so low be-
fore. The steel plates were telegraphed for
from England, but the steel for the englne and screw, cop-
per for fire box, and other materials, had to be rummaged
out from all over the colony, and Mr. Selfe had often to
adapt what he could get. The propeller blades are of ham-
mered steel on a wrought iron boss,

Qur engraving below is from a photograph. The en-
gine has two cylinders, 11 inches nnd 190 inches diameter by
14 inches stroke; the boiler has 300 1Y inch tubes; the
pressure is 140 1b.; the length of the boat is 80 feet; per
beam, 10 feet 3 inches, —Eugmccr

-

The Intravenous Injection of Ammonia,
Dr. Gusper Griswold, House Physician to Bellevue Hos-
pital, of this city, states in the Medical Record that while
serving as assistant in the physiological laboratory of Belle-

S
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vue Modical Oollego, in 1877-8, he made a number of t.xperl
ments on dogs with reference to the action of intravenous
injection of ammonin. For this purpose he used the ordi-
nary aqua ammonie, dilated with an equal bulk of water.
For his exporiments he choso dogs in which the viscera had
boen exposed during viviseetion, and which had become ex-
bausted with loss of blood, ete.  He waited in such a case
until the heart bad almost ceased to beat, and its ineflicient
contractions no longer deserved to be ealled pulsations.  He
then injected balf a druchm of the ammonia solution into a

convenient vein.  After o poriod, varying with the distance
of il vessol from the heart, and with the rapidity of the
clroulation in the particular case, a marked change was ob-
sorvablo; the systole suddenly acquired new energy, which
emptied the distended right veotricle into the lungs, and
filled the aorta with fresh oxygenated blood; and the heart
itself beeame bright red again as the new supply flowed in
through the coronary arterics. The circulation was almost
immediately re-established, and the animal, if anwsthesia
were not complete, moved and showed signs of life.

Encouraged by these successes, Dr. Griswold has since
frequently injected one drachm of ammonia solution into
the veins of patients apparently moribund, and states that he
has always succeeded in stimulating them much more pow-
erfully than he could do by other methods; the prompt and
marked effect in some cnses being startling to those who have
been accustomed to see hypodermic injections of whisky
and ether, inhalations of nitrite of amyl, cte., employed to
no purpose under like circumstances.  From his experience
with a number of cases, some of which are described in the
article under consideration, the author believes that he has
satisfactorily established: (1) That the intravenous injection
of ammonia is 4 prompt and powerful means of stimulation,
acting efficiently in cases where other measures are of no
avail; (2) that no bad effects follow its employment, These
deductions have a special significance in connection with
those operations whose object is the removal of mechunical
obstructions to respiration—particularly laryngotomy and
tracheotomy.

These operations, performed in cases of eroup, ele., gene.
rally fail to save life because done too late, the patient being
too much exhausted to breathe in the air for which n new
entrance has been made.  The author asks: Would not the
intravenous injection of ammonia, in connection with arti
fieinl respiration, save many of these patients? It being
proved that the treatment ix without danger, and followed
by no bad effects, this question should not long remain un-
answered.

it

Fusible Metals.

Under the name fusible metal or fusible alloy is under-
stood a mixture of metals which becomes liquid at temper-
ntures at or below the hoiling point of water. There are
several such mixtures known, some of which Nee Reme-

P

‘:h}'u hins gathered from one source and another, and placed

in convenient order, as follows:
1. D'Arcet’s: Bismuth, 8; lead,
below 212 F.
2. Walker's: Bismuth, 8; tin. 4: lead, 5 parts; antimony,

5; tin, 8 parts. This melts

69

1 part. The metals should be repeatedly melted and poured
into drops, until they can be well mixed previous to fusing
them together

4. Onion's:
197" F.

4. If, to the latter, after removing it from the fire, one part
of warm quicksilver be added, it will remain liquid at 170°
F., and become a firm solid only at 140° F.

5. Another: Bismuth, 2; lead, 5; tin, 3 parts.
boiling water.

Nos. 1,2, 3, and 5 are used to make toy-spoons to surprise
children by their melting in hot liquors. A little mercury
(a8 in 4) may be added to lower their melting points. Nos.
1 and 2 are specially adapted for making electrotype moulds.
French cliché moulds are made with the alloy No. 2. These
alloys are also used Lo form pencils for writing, also s metal
baths in the laboratory, or for soft soldering joints, No, 4 is
also used for anatomical injections.

Higher temperatures, for metal baths in laboratories, may
be obtained by the following mixtures:

1 part tin and 2 parts lead melt at 441°5° F. 1 part tin and
1 part lead melt at 371°7° F. 2 parts tinand 1 part lead melt
at 340° F. 63 parts tin and 37 parts lead melt at 347" F.

Hard vs, Soft Water.

It may be pleasant to those who live in a region of our
country where nothing but hard water is to be had, to be in-
formed, by so good authority as Dr. Tidy, the well known
chemist, of the results of his observations on the use of hard
water for culinary and domestic purposes:

(1) Hard water is the best dietetically, because of the lime,

(2) It makes better tea, although not so dark colored,
owing to the fact that soft water dissolves the bitter extractive
matters which color the tea, but ruin the aroma,

(8) It relieves thirst, which soft water does not,

(4) It does not dissolve lead or organic matter, which soft
water does. !

(5) It is generally good colored, soft water heing as a rule
dark colored and unpleasant looking; hence, in places like
Manchester, supplied with soft water, they always put it (in
hotels) in dark bottles, to hide the color. A soft water, how-
ever, isa better detergent, and requires less soap. For a resi-
dential town a water which has over ten degrees of hardness
would be best. For manufucturing towns a soft water would
be the most advisable, for commercial considerations only.

———
Life Time of a Locomotive,

The iron horse does not last much longer than the horse of
flesh and bones.  The ordinary life of a locomotive is thirty
years, Some of the smaller parts require renewal every six
months; the beiler tubes last five years, and the crank axles
six years; tires, boilers, and fire boxes from six to seven
years; the side frames, axles, and other parts, thirty years,
An important advantage is that a broken part can be re-
paired, and does not condemn the whole locomotive to the
junk shop; while, when a horse breaks a leg, the whole ani-
mal is only worth the flesh, fat. and bones, which amount
to a very small sum in this country, where horse flesh does
not find its way to the butcher’s shambles.

Lead, 8; tin, 2; bismuth, 5 parte.  Melts at

Melts in

S
s — P
— — "
.

i \ - & e

-— ] . | —
Lo a0y -

L L " n N n o n o " n " “ “n . . Rl " - - 0y 3 - . .~ . - » - = - . - .

groricust P

L AALT WY -
s s |  — e e o e o st st — - = s
B = = e e
P 5 = =1 1T —
P — ——1 .
e+ Iy
- J ‘l‘. l = -— 5 -
oeeow ri LI
: o =7 e =
! I l 1 f 1 ]i ) dd e | ‘I
wiNEe ! L} . Fer7reaam " . s ‘-’lil"" a0 » ' . n
b4 . : i E 2
b+ 20~ ~\dgaad BT LTV Trwinta L Rty ! e v
: TTi Ay " Penmang m_‘:‘:‘: Vot A TLUZN VERTION vansuLy FRAR. N,

THE SBPAR TORPEDO VESSEL ACHERON

@OV




B e~ = = "= W
B ST RRACE

- e

il BRI s

i PR T LT _i‘_'.
P.&‘-M“_a—

e

Tt

70

PORTABLE FLOUR MILL,
Wo illustrate on this page a portable mill, manufactured
by Mossrs. Clayton & Shuttleworth, of Lincoln, England.

The framing is exceedingly strong and carefully designed.

The mill may be rogarded as an example of the best type

of this class of machinery, and is far too simple to require

description,  We take our

engraving from Engineering.
Electric Blowplipe

At a recent meeting of the

Academy of Sciences, M. Ja-

min submitted a new electric

burner. which he also recom-
mended to chemists and phy-
sicists as a blowpipe. Two
carbons are supported verti-
cally abreast, hinged below,
and drawn together at the
top by a spring. A ourrentis
sent up one, down the other,
then round a rectangular cir-
cuit inclosing the two, and
passing first round the first
one by current attraction the
carbons are drawn apart, and
the arc appears at the top and
desconds gradually, consum-
ing one or both carbons.
When the action of the rect-
angle is suflicient, the arc
driven beyond the points is
like a gas flame, and M. Ja-
min receives it on a picce of
lime, magnesium, or zirco-
nium, getting intense light,
It is also 8o hot as to fuse the
lime. For the electric light
this burner has considerable
advantages, since it hasnome
chanism and requires no pre
liminary preparation beyond
a support and the carbon
points, The size of the
flame is almost doubled and
the light is augmented.  The
new foci are very powerful,
and the quality of the light
is far better, and the arrangement of the foci is more advan-
tageous, the greatest quantity of light being directed down-
ward, where it is wanted, instead of up into the air, where
it is useless,
e e e
NEW THRASHING MACHINE.

We illustrate here a thrashing machine and straw eleva-
tor combined, made by Messrs. Nalder & Nalder, of
Wantage, Eng. The prominent feature is the direct com-
bination of the straw elevator with the machine, by which
very important advantages are no doubt secured. The
elevator will deliver the straw bigh enough for any ordinary

COMBINED THRASHING MACHINE AND STRAW ELEVATOR.

Scientific American,

[AvcusT 2, 1879.

straw rick: at the same time this rick can be placed in any
desired position, either in a straight line with or at any
angle on either side of the machine. But going further

than this, the side or angular movement, too, as woll as the
raising or lowering of the elevator, can, one or both, be per
formed without stopping tho working of the machine

il

CLAYTON & SHUTTLEWORTH'S PORTABLE MILL.

Thus, the straw can be delivered from the elevator to any
part of the rick that is required ns the work progresses, and
by this means is saved the Tubor of at leastone man on the
rick. Or a number of wagons placed in a line can all be
loaded without any interruption to the work, or, if desir-
able, part of the straw can be built into a rick on one side,
and the remainder on the other side of the machine, all
without in any way checking the working of the apparatus.
This is a decided advance on the ordinary separate elevator,
and an improvement that will be appreciated.

The vexatious delay and time wasted in setting the ordi-
nary separate elevator to the machine, especially on uneven

ground, and more partionlarly for ar delivery, and stop

pages from the driving straps coming ofT, as they readily do
when the pulleys are not carefully put in line, are all got rid
of by the arrangement we illastrate When set up for work,
the elevator is part and parcel of the machine, and 80 no
trouble from the above causes can arige, and the unpacking

wnd setting up of the olevs

tor require little if any more
time than the unfolding and
raising of the nrtlivmr)’ sepa-
rate clevator; a saving of
getting ready for
may thus be fairly
claimed for this machine,

time in

work

In places where it is unde-
sirnble to use the “"'Vll"if,
the straw falls into the hop-
per and from there to the
ground, this hopper always
remaining in its place, so that
although the owner hns al-
wiysthe advantage of having
the thrashing and clevating
machine together ready for
work, the latter need I-lnl be
used if not required ; it is
simply not The
weight of the elevator being
about 8 ewt. only, one team of
horses will draw the com-
bined machine from place to
place, whereas two teams are
required when the machines
are separate ; and in the case
of removal by atraction en-
gine the men in charge bhave
only one machine when tra
veling to look after—a great
convenience in narrow rouds
and in turning sharp corners.

Our illustration represents
the machine ready for work,
It will be seen that the main
frame of the machine is elon-
gated at the upper and lower
portion of the front or straw
delivery end ; on the lower
part is fixed a turntable or
platform, to the upper portion of which isattached the hop-
per and trough of the clevator, and on the upper portion of
the frameisfixed a crane or winch. Through the axisof the
turntable is passed a vertical spindle, geared into another
spindle, placed horizontally, and on this latter is fixed the
two pulleys for driving the two rake belts for conveying the
straw up the trough. These belts are of India-rubber, on
each of which are fixed separate rakes, the usual heavy
chains being dispensed with. Motion is given to the vertical
spindle by a belt driven from any convenient pulley on the
machine. This vertical spindle passes through the center
of the turntable, the upper part of which is capable of

set up.”




Scientific Amevican,

¥ wovement. and it forms an axis on which the elovator growth is very slow. Several of three pounds weight bave
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hopper, partially rotates, and, as the guides beon taken this spring near Sackett’s Harbor, and it is pos
crane are also fixed in lino with this axis, the lateral sible that they may mature there.

~ movoment of the elevator is obtained, so that lhontuwunl Rapid progress has been made in the propagation of fresh
be delivered in any required place, cither in » line with or water flsh.  So nearly perfect is the process of hatching
on cither side of the machine, having the full range of 180 brook trout eggs at the State batehing house in Caledonin
dog. " that more than 08 per cent become healthy fish,  The same
ﬁnwmﬂnﬂlwhuﬁ o form an axisl line success attends the hatehing of salmon, black bass, white

on which the trough is hinged at the lower end, thus allow. fish, and other varieties. These results are so satisfactory
ing of the raising and lowering of the same by means of the that the commissioners are turning their attention toward
crane before referred to ; this ks also done without stopping cultivating food for flsh, rather than secking new methods of
the work. | hatehing. The object is to fill streams which bitherto have
The taking to pieces of the elevator for packing up is a been barren of fish. There are muny water courses in which
very simple process.  The trough is lowered nearly 10 the  the brook trout has not thrived, although the conditions of
ground, when the rke belts are taken off, rolled up, snd temperature and the quality of the water have scemed favor-
put under the hopper of the elevator, as also the top roller  able. The reason was that the stream was wanting in food
and winch board. The two tightening chains under the for the fish. The commission’s investigations have proved

floor are now unfastened, which allows of the floor, made that certain plants and shrubs attract insects which are the
in sections, to drop out by extending the
sides outwards. These sides are now
lowered quite down, and the suspension

the professors at Yale College. Recently one of the stafl of
the Agriculturist has met Mr. Leech in Wyoming, where he
holds a responsible position in the railway employ. This
gentleman reiterates his original statements, and adds that
if skeptics will come to Sidney, Nebraska, they will find con-
vineing proof of the nccurncy of what he says. There s a
“town " of 25 or 30 pet prairie dogs about 5 rods from the
track northwest of the Railrosd Hotel. The owner of the
dogs will show the visitor the well, and will inform him that
the first move that the dogs made, after locating there, was
to dig for water. At apoint on the Kansas and Pacific Rail-
road, not far from Buffalo Station, the workmen in sinking
a tank reservoir some time ago struck one of these prairie dog
wells and followed it down to adepth of 200 feet. Mr.
Leech’s statements were verified by Prof. Aughey, the well
known geologist at the Nebraska State University, who had
also discovered such wells while making geological explora-
tions along the Logan River in northern Nebraska,
Chemieal Comporition of Trees at Different
Elevations.—MM. Ch. Naudin and Radl-
kofer have been making observations on

|
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ohains taken off and stowed away. The EA~ e T a3
sides, after detachiment from the turntable, o X "
are uncoupled at the middle, one boing ‘\}\\\‘ "

placed, us seen in the engraving, on each T @" .
side of the machine ; the sections of floor N z ez
pliced endways on (he hopper, the crane )
in rods taken off, and the crano itself
turned back on the top of the machine,
and the entire elevator is so conveniently
and compactly packed on the machine as
to be hardly noticeable. We are disposed
to regard this as one of the most important
of the many improvements which have
been effected during the last dozen years
in the construction of thrashing machinery,
and it does not appear that to secure the
advantago any increased expenditure of
enpital s necessary, — Engincor.

Curlous Facts about Ants,

Mr. E. Gittins, of Tivoli, Queensland,
in a letter to the editor of the
Journal of Seience, communicates some
interesting facts concerning ants.  He
writes =" If meat shows the least pos
sible tendency to decompose—and it will
do so In the course of twelve hours in
summer—the ants will find it, though
suspended by o wire or string from the
house-top or the top of a tent, The ant
perceives decomposing animal matter at
a long distance, and does not go exploring
for such matter, but goes straight to it
from the ant-hill. A snake killed in the
bush is generally placed on the branch
of a tree, so as to be seen by travelers,
and as soon as decomposition sets in the
aots find it, and the flesh is soon carried
off to the ant-hill: even their own com-
randes, when Killed, are carried off to
the underground cells. They never stay
to feed, but they take up the booty and
off they go.” The writer then describes a
number of experiments, showing that por-
tions of meat placed near ant-roads were
overlooked till putrefaction set in, and were
then eagerly carried off. He remarks that
““ants that feed on saccharine matter are
a5 difficult to keep off as the carrion-
feeders; they smell the sugar, and en-
deavor to get at it wherever it may be
placed. The largest kind of sugarants will feed until the
cold air of night comes on, and then fall into a stupor and
there remain during the day.” We should feel much
obliged, says the editor, if our correspondent would de-
termine the two following Whether his meat
unts prrfrr tainted meat to fresh when both |>lu|'-1||
equally near, as, ¢, g., close to one of their roads;
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TORNELIA.—Tornelia fragrans,

trout’s natural food. The problem of how to raise the fish
in barred streams was therefore successfully solved by plant-
ing in the streams the insect producing sedges and mosses
‘qu-- started, the vegetation increases of itself, bringing with
it the animalcula. The learning of the botanist and the en-
tomologist is thus brought to the aid of the pisciculturist

If properly protected the food fishes of the State will swarm
whether they will attack animal matter in an advanced | the waters in greater numbers ten years hence than they do
stage of decomposition ¥ It certainly seems that they |at the present day. i :
oceupy prominent place among *“ nature’s sca
vengers " than has been hitherto supposed.

points:
are
and |

In many lakes and rivers there is already

The black bass of the Delaware grow
more plentiful every year. The white fish have appeared in
—t increasing numbers in Cayuga and Seneca Lakes.  The Mo-
TORNELIA. |hawk River never contained more fish than now, the com.-
This plant is indigenous in Mexico, and is cultivated in | missioners say, although it flows through a thickly populated
northern climes for its beautiful folinge. The fleshy spa Nearly every
dices, bearing perfumed and welltasted fruits of ZTorunelia | patural trout stream in the State has been n-|-lc~ni~lu-1|., llll'“;l

% more a noticeable increase.

part of the State, and is drgged with nets

Jragrans, are habitually sold in Mexican markets, where the y
rival the pineapple as an article of food

—_— .. — -

Progress in Fish Culture,

It is impossible to estimate the advantages which have

already resulted from the efforts of our national and St

fish commissions to restock our rivers with shad and other

fish, This ses=on alone 15,000,000 eges have boen hatehed,

and in the lust eight years 45,000,000 youngz fish have been

It is noted that while formerly the fish wers

found rarely outside the rive ¥

turned loose
s that emply into the Atlantic
Cod and Florida, they are now in the
Gulf of Mexico streams, the tributaries of the Mi-n.[m.il,lgi.
the California rivers, and those of Maine. They have in-
cressed in great numbers in Lake Ontario, although thoir

Ocean between Cape

many counties fishing has been prohibited for a certain num
ber of years. In Central New York sportsmen’s olubs are
taking the protection of fish and game in hand, and for the
first time in the history of the State the laws are being on-
[forced.  The State is the naturnl feeding ground for such a
[ large variety of fishes, birds, and animals that under FONSON
uble protection they will multiply rapidly.

—. e

NATURAL HISTORY NOTES,

The Wells of Prairie Dogs.—Some time ago the statement
| was made in the American Agrieulturist, on the authority of
Mr. M. T. Leech, of Nebrasks, that the prairie dogs of the
Western States dig wells, each ** dog town " belng provided
with one.  This statement has bheen widely copied, but has
been denjed by some persons, und among others by one of

the results of the growth of trees—their
development and their chemical composi-
tion—according to their height above the
sea level, and have caleulated the dimen-
sions that the leaves of the beech assumed
at altitudes varying between 150 and 1,400
meters (500 and 4,600 feet) above that
level. An abstract of the author’s paper
in the Annales des Sciences Nuaturelles is
given in Les Mondes. At the lowest level
it was found, at the beginning of August,
that a thousand leaves of the beech covered
a space of a little more than 4 square me-
ters. At the greatest altitude, beyond
which the beech is no longer found in cul-
tivation, the same number of leaves co-
vered a space of only a little more than
1 square meter. Between these two ex-
treme points, the dimensions of the leaves
varied pretty regularly with the degree of
elevation. It was also found that the leaf
varied in its composition. Some of the
leaves of the gray beech gathered at the
same time in different forests gave, when
they were collected at an altitude of about
260 meters (850 feet), a little more than 7
per cent of ashes; those that came from
forests situated at an elevation of 1,400
meters (4,600 feet) gave only about 4 per
cent, This diminution indicates that the
most important constituent elements of the
leaves undergo an alteration dependent on
phosphoric acid, and shows that this pro-
duct diminishes in indirect ratio to the
quantity of ashes.

As to the distribution of matter in the
tree, the attention of the experimenters
was directed principally to the incinerable
constituent elements. These elements ex-
ist in small proportion in the wood of the
trunk, but are found in greater quantity, on
the contrary, in the wood of the brunches,
in the bark, and in the leaves—parts which
contain the greatest proportion of cinerary
matter, Thus, if we take the beech, we
find that the wood of the trunk furnishes 45
centigrammes of ashes per 100 grammes
of leaves, while the branches give 15
gramme, the bark 33 grammes, and the
leaves (in May) 416 grammes per 100
grammes of whole material. As every
portion of the tree enlarges with age, the leaf becomes the
most productive part of it. The leaves, at first sight, seem
to be an exception to the general rule, for their yield of ashes
increases with age. This exception is due to the accumula-
tion of lime and silica, which takes place in proportion as the
phosphoric acid and potassa diminish. The fact that the
young parts of the tree give a greater quantity of ashes than
the old ones is of considerable practical importance. A
copse, cut frequently, uses up more phosphoric acid and po-
tussa (which are, preeminently, nourishing agents of the
soil) than would a forest composed of large trees. A beech
copse of a cubie meter in extent contains 1'6 per cent more
ashes than the same extent of much more aged woods, A
like quantity of twigs would equally give a yield greater by
2°3 per cent than that of the trunk. In the fir tree the dif-
ference is yet more marked, the figures being respectively
17 to 67,

An Eleotrical Railway.

Siemens & Halske, of Berlin, says the London Eedo, have
supplied a real novelty to the Exhibition held in that city.
Itis an electrical milway, with three carriages, capable of
carrying twenty passengers.  The road is about 220 yvards
long, and the train travels at the rate of ten feet per second
—about seven miles an hour. A steam engine drives a dy-
namo-electric machine, and the current produced is trans-
mitted to another machine which works the train. Deprez
is exhibiting a model of his motor at Lille, and at the forth-
coming Scientifio Exhibition in the Palais de 'Industrie, at
Paris, he will have a small train worked by a battery of
twelve Bunsen cells.  Depres hopes to be able to work an

werial propeller by his motor,
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e - THE PHYLLOXERA IN FRANCE.

T8 MARVELOUS REFRODUCTIVE POWERS—THE BEST MEANS
OF CHECKING ITS RAVAGES—SUPERIOR  RESISTING
POWERE OF AMERICAN VINES—THEIR INTRODUCTION
INTO FRANCE OFFICIALLY RECOMMENDED.

The following i a translation of the official report (in the
form of questions and answors) recently made on the sub.
joot of the phylloxera by Dr. Menudier, of the Superior
Commission appointed for that purpose by the French
government. That portion of it which refers to the superior
resisting qualities of American vines will be found of espe-
cial interest.

Whence comes the phyllorera? Even the oldest docu-
ments justify the assertion that the phylloxera had never ex-
isted in Europe, while, fora long time past, it has been found
in the United States, causing all European vines to succumb
to its attacks, after having been planted three or four years.
The first points of attack in Europe have almost invariably
had American stocks near at band. Everything leads to
the belief that the phylloxera was imported from America on
American plants, and there are now scarcely any, save the
importers, who will deny its American origin.

From what period does the phyllozera's invasion of France
date? Its ravages began in 1863, at Pujaut, in the Depart-
ment of Gard. Its invasion probably dates from about 1860.

At what period was the fact of its presence in the Charente
Inférieure Department establisked? In November, 1873, at
Montils, in the Arrondissement of Saintes; but the invasion
must have taken place between 1868 and 1870, as some
vines had already been pulled up on account of the
phylloxera’s ravages,

What s the phyllozera’s line of march? Generally from
south to north.

It not the phyllozera's presence dué to a diseased condifion
of the vine, superinduced by its weakened condition, or the
exhaustion of the soil? No: for by placing this insect
upon the roots of very healthy and vigorous vinesin a re-
gion previously unattacked, all the external symptoms of
the disease, and finally the death of the stock itself, result.

Is there not reason to kv pe that the phyliozera wi'l disap-
pear? Up to the present time, it is impossible to discover a
single fact permitting a belief in a result so fortunate.

Have there not been tnstances where vines infected with the
phylloxera have been lgft uncultivated, and have recovered
by themselves? No; not a single vine really in-
fected with the phylloxera has, without treatment, been re-
stored to a complete state of health.

What is the extent of the ravages in this (Charente-In-
Jériewre Department? Of 168,945 hectares planted in vines
in 1875, 135,490 were overrun, or appeared to be, at the
end of 1877, and later inquiries prove that the inroads did
not end there. Several thousand hectares of vines have
since been pulled up.

Is not the phyllorera found, and may it not subsist, upon
other plants? It has been noticed that plants, the roots of
which are mixed with those of a vine, sometimes carry
phylloxera, but it has been established that it is upon the
vine only that the insect subsists.

How is the phylioxera propagated? In the months of
July, August, and September, it takes wing, and, either of
its own accord, or carried by the wind, passes in swarms
over a distance of several kilometers to attack some fresh
point. It penetrates the soil through the fissures between
the roots and the earth, and thus step by step passes from
one root to another, abandoning each as it becomes ex-
hausted. Tools which have been used in working vines in-
fected with the phylloxera are also means of its propagation;
s0, also, are plants, whether with roots or without.

Is the phyllozera as prolific as is reported? And what are
the conditions favorable to its reproduction? The higher
the temperature, the greater the deposit of eggs. Entomolo-
gists estimate that, in a southern climate, a single laying

Srcientific

coption, from the poorest to the richest, whether calcarcous, ofhor mubsamese? By making a heated solution of fivs
silicious, or clayey, are overrun by the phylloxera. parts black soap and nincty-five
Upon what kind of soil is the phyllozeras advance the ofter lotting it cool, and at the moment when it is to e

[AvcusT 2, 1870,

parts water, and then,

most vapid, and upon what kind the least 20? All caleare- | used, m't»“"}: "'I"f"}':"‘j "f this sonp water and sulphuret of
ous, light, and surface soils, and those in which the vine is! carbon in a can w lnh: b'lflll.l'." v non-inflammable and much
obliged to put forth roots clearly traceable, are vory un- less volatile mixture is obtained. In the warm sea8on, (his

favorable to resistanco and defense. On tho other hand, all |isa good step to take, but in the cold weather it may by

compact, moist, deep, and rich goils, into which the vine dispensed with,

pushes deep, are favorable to resisting the phylloxera. How many holes per hectare must be made in order 4
Has the age of @ vine any influence upon its resisting | thoroughly poison the soil, and what docs it codt? The

powers? The younger tho vine, the less it resists; the older | hectare containing 10,000 metors, about 20,000 holes should
a vine is, and the beiter provided with roots, the longer be made. Asa workman can make from 1,200 to 1,500 hioley
does it resist. | per diem, the hand-labor costs 36 fr.; ten grammes of sy,

Is it prudent, in proportion as vines ars snfected with the | phuret of carbon to each hole, 200 l.(il.m, at 60 franes, 1201y,
phylioxzera, to replant in other soil the sama stocks as those thal total 156 fr. In the warm scason, it is prudent to lessen the

have succumbed? Never up to the present time in s quantity of sulphuret of carbon by about one-third, but yo
region infected with phylloxera has o planting of French | the number of holes. . :
stocks succoeded; by the third or fourth year they areover-| Are all the phyllorera  killed by this plan? No, b
run, and their destruction is vory rapid. when the application is well and timely made, a suffigjen
How long after the vines are pulled up do the phyllozera re- number of the insects are dest r'f)'t'tl to enable the ying
main in the soil? They maintain themselves three or four sustain itself, and give a good yield.
years, inasmuch as, when the vines are pulled up, there | I8 it necessary to apply the trealment o an entive gy,
still remain in the carth a certain number of roots. Tt is | wohen only a portion of il ix infected ? From the moment
consequently prudent to wait for that length of time before | when a spot is discovered, dig around t.ho roots that are 4.
replanting. | fected, inclose them with stakes, and include in the yrey.
By leaving a wide space betwoen the rows of vines, may l ment a certain number of healthy stocks ; for instance, ifas
not their presereation be hoped for? In setting out the or 30 stocks are attacked, 100 or 150 about them should
rows from three 1o six meters apart, the stocks spread out treated. The expense for an entire hectare, (-ousidering
their roots further. and have at command a more abundant the yield of the vines, and the prices of wines, woylg
nourishment; and it in fact results in such cases that their re- | evidently be too great, but it should be remarked that the
sistance lasts longer, but they none the less succumb in the | owner of a single hectare would at first only have to treat 5

end to the phylloxera’s attacks,

Is it not possiblo to oppose the phylloxera, and resist its
advance by means of manures? When a vine has not been
attacked, it is very certain that its system of roots can be
augmented by means of muunures, and that there results
therefrom a great vigor, enabling the vine, when the attack
does come, to defend itself for a longer time. But when a
vine has once been attacked, and when the extremities of
its roots, which are necessary to absorption, are partly de-
stroyed, manures in such case will bring about no good re-
sults, unless accompanied by insecticides.

By what symploms may persons unaccustomed to the
phylloxera detect it presence upon @ vine? In a region
where the phylloxera’s presence has been announced, it may
be detected as soon as there are found to be some groups of
stocks the shoots of which are shorter than those of others
about them. By digging about the roots, if they are the
least bit eaten away, there will be seen, in the latter part of
April, some little yellowish spots, united by plagues, and
casily visible without the magnifying glass, when one holds
the roots up and looks at them with his back to the sun.
By the aid of the magnifying glass the insects themselves
can be readily distinguished, and, even if one does not
find any, let the extremities of the roots but show signs
of destruction, or little club-like swellings, and one may be
sure the phylloxera is there, or has been. In winter, the
insects are of a dark brown, and it requires great difficulty
to detect them, but the ravages made at the roots attest their
presence or their passage.

How much time elapses between the appearance of ex-
ternal symptoms of the phyllorera and ils actual invasion?
From one to two years may be counted on; less time in
weak, surface soils than in compact, deep ones, where the
external symptoms take longer to declare themselves.

Are not washing and stripping of the vines good methods of
opposing the phyliorera? Washing with coal-tar, or thick
oil, mixed with soap, and diluted with water, has been re-
sorted to to destroy the phylloxera and what is ecalled its
winter-egg. But the penetration of the fiber of the stock by
the impure phenic acid contained in the oil bas often

caused the death of the stock, a fact which has necessitated

female will, in the course of one spring and summer, make
nine deposits, and, by successive hatchings, attain a product
of between twenty-five and twenty-six million phylloxera.

Upon what parts of the vine does ths phyllorera stay ?
On the roots, the bark, the wood, and the leaves,

Upon what parts s the winter egg deposited? On the
bark, both new and old, on the under side of the leaves, and
even on clumps of earth.

Has the winter egg been found in this departmsnt? Al
search for it has proved fruitless.

Has this winter egg the importance some have attributed

the abandonment of this method. The stripping of the
stumps and branches with a knife-rasp, by freeing the stock '
of its old bark, upon which are the phylloxera and its eggs
(as well numerous other insects, and especially the pyrale),
gives the vine powerful aid in point of healthfulness. At
high points, and those where vines do not usually suffer
from frost, the stripping is practicable in November, as the
vines are pruned.  In localities subject to frost vines may
be stripped, begioning from January 15. This work costs
about 45 francs per heetare, and only has to be repeated
every three years.

toit? When it was first discovered, scientists asserted that
phbylloxera when underground could not reproduce fora
longer period than one year without the intervention of the |
others coming from this winter egg; and that consequently, \

by destroying the latter, the destruction of those at the root |
would follow. It was upon this assurance that the idea of |
washing the vines was adopted. But unfortunately, it has |

beeu demonstrated that phylloxera underground can repro- |
duce for three years without any assistance from those com- :

ing from the winter egg, and it takes less time than thst to |
destroy the vine. f

Are there any French vines that resist the phyllozera? |
No, but there are some it takes longer to destroy, such as |
the ** Colombard” and the ““ Cabernet Sauvignon.” i

Are Uere not some x0ils on swhich the phyllorera does less |
damage than on others? On land of which ninety-five per |
cent I8 sand, the inequalities are so great that the phylloxers |

can only advance with great difficulty. Upon such soil
consequently the vine can resist for a very long time,
Are not all other kinds of sotl overrun? All without ex-

The phylloxera's presence being once established is there
any practicable and effectual means for opposing i? Yes;
M. Dumas, the learned Permanent Seeretary of the
Academy of Sciences, having determined that the quantity
of air contained in 1,000 liters (one cubic meter) of earth is
about 333 liters, has demonstrated by frequent experiments
that five or six grammes of sulphuret of carbon introduced
into this cubic metor of earth amply suffices by evaporization
to poison the 333 liters of air so as to kill all the phylloxera
inhaling it.  Sulphuret of earbon is very powerful, and it
can hurdly be hoped any better agent will be found.

Is not some danger incurred in the wso of this subsance?
It is, like alcohol, very inflammable, and great care should
be taken not to bring a lighted mateh or anything burning
near it; above all when it is shut up in a room, the latter
should be aired before a light is brought in.  The best w
to keep it is under a shed in the open air and sheltered from
the sun.

Has not an attempt been mads (o render sulphuret of

carbon casier o handle and less volatile by mixiny it with

twentieth or a tenth of his vines, and that if he ean stop the
phylloxera's propagation, and keep his vines some years
longer, he will be doing well.

Does a single application of this remedy suffice? 1f \he
vine is but little infected, a single treatment may possibly
suffice; but in cases where the wood of the vine is reduced
to 50 or 60 centimeters in length, it is necessary to apply
the treatment twice, once in the course of the winter after
the vintage, and once in the spring.

Are there soils in which sulphuret of earbon is more or
less active, and are there instances in which resistance i
apt to prove so difficult that it would be more prudent not to
attempt it? Experience indicates that in light calcareous
so0ils, possessing a vegetal earth of 15 or 20 centimeters, with
a rocky subsoil, sulphuret of carbon diffuses itsell poorly
and evaporates in part only, with so much pure loss, and
affording no advantage. But in clayey, moist, and deep
soils it diffuses itself quite regularly and effecis good re
sults, which is all the better, since it is upon such soils that
are usually found the heavy-yielding vines, which will bear
an outlay that the others would not.

Has temperature any influence upon the action of this
remedy ? Sulphuret acts with all the more certainty inpro-
portion as the temperature is low and the soil moist.

What happens when insccticides are injected upon a plant
in Jull vegetation? Usually there is a stoppage of vegela-
tion for several days, and this is the more perceptible in
proportion as the vine is severely attacked; beyond this,
the good results of the application scarcely make themselves
apparent before the following year, as the stocks have to
renew their roots which have been destroyed.

How far apart should the holes be? Whether the vines
be planted close together, or separated by passage ways of
two or three meters, all the land attacked and a little more
should be treated, and holes made for 65 or 70 centimeters
in all directions, which would make about 20,000 to the
hectare.

How deep should these holes be? From 25 to 40 centi
meters.

Hne far does the vapor of the sulphuret deposited in the
#0il extend? Practical results indicate that the vapor does
not remain confined about the holes ; the scientific experi-
ments of the Paris, Lyons and Mediterranean Railway Ca,
directed by Mr. Maurion, bave demonstrated that underthe
most favorable condition it spreads nearly two meters in &
horizontal direction, and downward to & depth at which it
reaches nearly all the phylloxera, ¢

Hax not sulpho-carbonate of potash also been wsed agaisd
the phyllorera? And what is the method of wusing !
Sulpho-carbonate of potash, nccording to the learned
Dumas, contains from 15 to 18 per cent. of sulphuret of
carbon and the same proportion of potash. It is not ine
flammable, and is more easily handled than sulphuret
carbon. It nets not only by means of the latter substance,
also by means of the potash, which is the special
of the vine. Its application by injectors involves
convenience of rapidly spoiling the instruments, and
ing them unfit for use. Messrs, Dumns and
cmploy it as follows :  When the stocks are laid
B0 grammes of sulpho-carbonate of potash are |
they are then watered with from 5 to 10 liters of
covered up again. Tn general, the results of th
very satisfactory, but the cost, by reason of tho b

The former,
latter, offers

ay | not sufficient, perhaps, to ¢

What is the cont of the
For a single application
1o the su o



ighly necessury to
roportion of 2 and 3 per cent,
t 5 per cont. As a
ure, cinders of Isle of Ré sen
200 grammes per stock. Soot
' in which chloruret of
ne to two hun-

od around the foot of the stock to help
ew roots. In this way insccticides
side by side, if it is sought to obtain

i to fight the phyllozera by wmeans of in-
-and manures been made to some extent in this de-
~ nt? Upon the Plaud-Chermignac property, about 6
& from Saintes, there is a vineyard some 30
- hectares and 50 ares in area, which for six years has been
- ovorrun by the phylloxera. The soil is very varied, insome
ol the caleareous and the plastic, clayey soils lie side by
‘and it is very easy to observe the diverse results ob-
uceording to the vature and depth of the different
All the patches of vines, without exception, have
“been attacked by the phylloxera, and have been treated with
“sulphuret of carbon and sulpho-carbonate of potash. In com-
_paring the vines that bave undergone treatment with the
m&’lg)lbon? vines that have remained without treatment, one
‘cannot belp secing the good results of the use of insecticides
“in conjunction with manures.
s not submersion a certain means of destroying the phyl-
Alorera? Submersion of the stocks for forty days is unques-
tionably a certain means of destroying nearly all the phyl-
loxera on a vine, But to adopt this method the land must
be low, pervious on top, impervious beneath, and located in
the vicinity of water. In our climate, where in low lands
vines very easily freeze, great care is taken not to plant them
there, and consequently submersion can seldom be resorted
to hereabouts. It should also be noticed that as soon as a
proprietor submerges a vine he moistens the soil of his neigh-
bor, who, in case he wants no water, hasa right to complain,
and may bring suit, as 13 at present the case near Libourne.
Submersion, moreover, under very favorable circumstances
_ involves an expense of about 150 francs per hectare. It
. should not be forgotten that to this expense, annually re.
peated, must be added the cost of manures, whichare in such
a o case indispensable, ns thesoil is infused with lye by the use

: of the water.
e Since French vines do not withstand the phyllorera’s attacks,
5 teonld it not be possible by sowing lo obtain some new wpecies
N that resist bottor, or to graft French cuttings wpon French wild
e oinesa? All attempts of this character, made and repeated
P , at various points, have caused nothing but disappointment
‘ and deception.

Scientific Amevican,

| nothing can be said. The ** Herbemont " yiclds a fine red

ine, not very dark in color. It blooms six or seven days
than the “* Jacquez,” and at the same time with the

| “Balzar;* we shall know this year whother it ripens in this
by | climate, which, however, is probable. It would be a very

good vine to plant in our dry, calcarcous, and stony soils, in
which it flourishes and grows extremely vigorous, The
“ Cunningham ” produces at once, and quite a good wine,
something like Madeira. In 1878 it bloomed in this locality
ten or eleven days later than the ““ Jacquez.” We shall not
be decided until the full as to its period of maturity. Other
American stocks yiclding wine at once are under trinl.

Is there not some difficulty about the ‘*Jacques," the

1877, in this locality, the ““ Jacquez " and the ** Herbemont,”
being placed in nursery and in fresh soil, yielded o return
of 70 per cent. The ** Cunningham” yielded less. The
* Riparia,” the “Wild Cordifolia,” the *“ Taylor,"” the ** York
Madeira,” and the ** Vitis Solonis ™ have great powers of re-
sistance to the phylloxera, but yield so little wine that they
should be used only to bear graftings from French stocks.
They have the advantage of taking root very casily.
What is the best method for grafting French vines on the
American ones? Joining a French and American slip, by
means of the ** English graft,” and placing them in the our-
sery for the winter and spring. In the following year those
that huve been successful are carcfully taken up and sct out,
either with slats or in pots. Another good way is this. The
American cuttings, after baving been put in the nursery in
winter or spring, are taken up, the French slips are then

set out.  Success in this way is almost cortain. A third way
consists in planting the American slips permanently in the
vineyard, and then, in the second year, grafting the native
cuttings upon them, whether by slitting or by the English
plan. ”

I8 there not some danger that French stocks grafted wpon
American ones will yield an inferior quality of wine? Ex-
perience has already pronounced in favor of French fruit
trees and vines; and the wines coming from French stocks
grafted upon American ones are absolutely the sume as if
they had not been grafted.

What, in short, is the best course to follow when a vine-
yard is attacked? 1f the vineyard is on surface soil, and the
spots on the vines not very numerous, try to oppose the
phylloxera in favorable weather by sulpburet of carbon or
sulpho carbonate of potash, so asat least to retard its in-
ronds and damages. If the vineyard is on deep, moist, and
compuct soil, struggle perseveringly and incessantly. The
outlay will be repaid with interest; for those who are able
to preserve their vines longest may be sure of being largely
remunerated for their advances and labor. On surface as
well as on deep soil do not hesitate to establish at once nur-
series of American resisting vines, whether for the purpose
of producing wine from them at once or for use in bearing
grafts of French stocks.

What should be done in a section not yet overrun? Ma-
nure the vines and cultivate them carefully; and if there is

It appearing that the methods of fighting the phylloxera
by inacclicides, manures, and submersion are not atlended

more economical way lo the presercation of our own?

For fourteen or fifteen vears past, in the Departments
of Gard and Gironde, the stock called the ** Jacquez " has re-
sisted very well, in the midst of the phylloxera's ravages, and
given good yields long after the native stocks have suc-
cumbed, The ** Herbemont,” the * Cunningham," the
“Taylor,” the “ York Madeira,” and the ** Vitis Solonis,"”
after being planted six or seven years in the very focus of
the phylloxera's attacks, are resisting, and show a very hand.
some growth, while the other stocks have succumbed

Will this resistance be permanent? A resistance which in
the case of the ** Jacquez ™ has existed for fifteen years, in
the caso of the others for six or seven years, and which has
always existed in America, offers almost indisputable assur
ance for the future, and no argument or facts why it should
prove otherwise can be discovered.

Is the ** Clinton,” which is quile wwidely planted, worthy
of recommendation ! When planted in rich, fresh soll it sus
tains itself passably well; but deprived of these conditions it
does not resist the phylloxera,
with o foxy taste, This stock has been abandoned by ull
good wine growers,

How s the resistance of American stocks explained?
The fiber of American resisting roots s, asccording to M
Foex, much deoser and closer than that of our European
yvines, and turns into wood (lignifies) much more quickly
So that in the American roots the phylloxera's puncture only
attacks the outer bark, upon which it produces littlo ex
crescences which fall off like warts

It :_'i\‘n'w. 00, 0 poor wine,

In the case of French

rools its puncture causes decay. Some stocks, such us the
“Jacquez™ especially, the ** Herbemont,” and the * Cun
pingham,"” can be planted and will yield wine without being |
grafied. They possess a resisting power equal to every test
The “ Juequez,” when cultivated in this locality, blooms and
ripens at the same time with the wild grape; it produces «
good red wine of a very dark color, and is highly valued by
the teade. 1t fs not difficult of eultivation s regards choloe
of soll.  Its grapes, when ripe, keep for along time without

decaying. Up to the present time it is o stock against which

any ground not in use sow the grape slones of American

:slaxb. s0 as to be ready to start a second vineyard, and‘
4 with profit in this locality, except in case of vines planted in | thereby not be taken unawares. In sowing grape stones| On August1 Saturn rises at 10h 6m. P.M.  On August
il of considerable depth, can there not be found in the re- | there is absolutely no risk whatever of introducing the phyl- ' 31 Saturn rises at Sh. 6. P.M.

sistance offered the phyliorera by certain American stocks a | loxera. while, on the other hand, it would be extremely im- |

!

regions already infected.
e
NEW BUGLBLE BLOWER,

for blowing and holding soap bubbles, recently patented by

:

:

:

GREENWALT'S BUBBLE BLOWER,

Mr. Daniel Greenwalt, of Millersville, Pa. It consists of

** Herbemont, and the ** Cunningham" taking root? In

grafted upon them (by the English plan), and they are then |

The accompanying engraving represents a simple device |
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soap solution at the top, and having « flexible rubber tube
provided with a mouth piece at the bottom. The bowl being
filled with the soap solution a small bubble is formed over
the end of tubular standard that projects above the bowl by
Iplnclng over it the end of the curved tube, shown on the
'table, and then removing it. The bubble is then cularged
by blowing through the flexible tube.

This apparatus is not only of interest as a toy for children,
but it is also of value in physical experiments,

e
— O

Astronomical Notes.
Opservatonry or Vassar COLLEGE.
The computations in the following notes are by students
of Vassar College,  Although only approximate, they will
enable the ordinary observer to find the planets

M. M.

FOSITION OF PLANETE FOR AUGUST, 1870,
Meorcury.

Mercury should be looked for after sunset in the first half
‘of August, setting earlier than Venus, and st a point of the
, horizon north of Venus,
| On August 1 Mercury sets at 8h. 12m. P.M.; on the 15th

at 7h. 10m. P.M., and on August 31 Mercury rises at 4h.
31m. A M., and sets at 5h. 49m. P
| Mercury’s motion is direct among the stars from August
1 to August 9; after August 9 it is retrograde.

Venus,
. Venus and Mercury can be seen after sunsct in the first
half of August. Venus increases in brilliancy until August
.19, when it is at its maximum,

Venussets August 1 at 8h. 57m. P.M. On August 31 at
h. 9m. P.M.

Venus is near the crescent moon on August 20,

Mars.

Nearly coincident with the setting of the smaller planets
is the rising of the larger planets.

On August 1 Jupiter rises as Venus sets.  Saturn follows
Jupiter after about an hour and a half, and Mars, having
moved away from Saturn toward the east, follows Saturn.

On August 1 Mars rises at 10h. 55m. P.M. On Aungust 31
Mars rises at 9b. 38m. P.M.

The color of Mars makes it easy to find it, and it can be
known by referring it to Jupiter and Saturn; it follows them
in rising, but is much farther north.

Jupiter.

The brilliancy of Jupiter in the eastern skies will be as
noticeable as that of Venus in the western.

On August 1 Jupiter rises at Sh. 42m. P.M. On August
31 Jupiter rises at 6h. 36m. P.M.

If we take the hour from 9 to 10 P.M. for observations of
Jupiter, the most marked changes in the positions of the four
{ moons of the planet will be on August 13.
| At9 P.M. Jupiter will be seen with only one moon, and that
| one the most distant. About 10 P.M., almost at the ssme
| minute, the largest and the smallest moon will come ont from
| behind Jupiter, and another will leave the face of the planet,
| having been moving across the disk, so that three moons will
seem to be clinging to the planet at the same time.

Saturn,

We are now in such position relatively to Saturn that we

, And, | prudent to introduce into any non-infected section in this see the ring more opened, and a small telescope will show
(o begin with, is the resistance of these American stocks real? |locality, either American or French stocks coming from | the projection of the ring as handles extending beyond the

| ball of the planet.

Urnnus,
Uranus will not be likely to be seen during August.
This planet rises on the 1st st Th. tm, A M., and sets at
8h. 20m. P.M.
On the 31st Uranus rises at 5h. 12m. A M., and sets at 6h,
28m. P M.

Neptune,
On August 1 Neptune rises at 11h, Sm. P.M.
|31 Neptune rises at Oh. 10m, P.M,
| According tothe Nautical Almanae Neptune is in conjune-
tion with Mars August 14, at 8h, 3lm. A M., Washington

time, Neptune being south of Mars 15u., or one half the di-
ameter of the moon,

On August

Ocenlintion,
The beautiful star Antares, in the constellation of the
Scorpion, will be occulted by the moon on August 24
The American Nautical Almanac gives 10h. 35m. as the
{time when the star will disappear bebind the moon, asseen
at Washington, s

An ordinary glass will show the phenomenon, and prob-
ably the companion stars of Antares may be seen,
e t—
An Aged Turtle,

About the middle of June, n turtle was taken in the St
John's River, Florkda, with the Spanish coat of arms and the
date 1700 engraved upon his back.  There was also insorib-
ed in Spanish the sentence: ** Caught in 1700, by Hernando
Gomez, in the St Sebastian, and was carried to Mutanzas by
Indians; from there to the Great Wekiva™ The * Great
Wekiva ™ is the name by which the St. John's River was
formerly known, The turtle was put back into the river

with the added inscription: ' Eoslern Herald, Pulatka,
Florida, 1879." ¥

-
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Scientific Amevican.
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already too crowded. More and more men are coming in

1% allowit mm ftﬂn an intoresting address | every day.  Although wo admit the truth of Wehster's say

delivered before Engineors’ Club of Philadelphia, by its ing, *There is always room at the top,” yet what shall we do
- Mt.nu::xm.. M.q.hfhmtlm of the :.,pcr w:o are men of only moderate abilities? We do not ask or
“M practioal engineor, and therefore his predic- | expect the great prizes of the profession, but we cannot help

tions on futuro American engineering and his suggestions {hinking that in America engineers are less esteemed and |

young enginoers carry with them more than ordinary | less paid than in any other civilized country of the world.
o ¥ ' Shall we be better or worse off in the future? Aro we going
Thl.lmdwrmfdon are increased overy year by [ up grade or down ™

hundreds of graduates from the technical and selentific| These are very pertinent questions, and a true answer
and by others who rise from the ranks of the great | would be of the highest interest. I will endeavor 1o give

army of labor to become its leaders.  All of them expect to you my viows, always bearing in mind the modest epitaph

make engineering, in some of its various hranches, the pro- | of the old surveyor, ** Hishindsight was botter than his fore

fession and occupation of their lives; and all are intorested | sight.”

to know whether there will be room and work for all.

him an honest living. [ ution of the problem of their future success,

His next strongest wish isto find an opportunity to excoute | If we bear in mind that while an engineer is, unfortunate-
some work that shall fully call out his abilities, and give him |1y, not always a scientific constructor, yet a scientific cons
some measure of that fame which we all prize. structor must be an engineer, we shall see how numerous

Finally, he ought to wish to *“ pay the debt which every | are the paths open to us to follow and how soon the crowd
man owes to his profession” by making some permanent | will be relieved.  Let us see how the number of these paths
addition to kuowledge, either in engineering itself or in | has increased during the last half century. Before the year
some of its Kindred sciences. 1828 an engincer meantaman who knew how to make canals

1f & man sucoeeds in but one of these three things ho may | and waterworks.  But when George Stephenson created the
be thankiul; if in all, he may justly claim the title of an | modern railway, an engincer soon came to mean a man who
“ eminent engineer.” could build railroads. The construction of the 85,000 miles

The broadest and at the same time most concise definition  of milroads in the United States, costing over $4,500,000,000,
of engineering is ** scientific construction.” If this be true, | has naturally given employment to the largest number of en-
engineors have existed from the days when the early kings gincers in taking care of them and of operating them.
of Egypt reared the first pyramids a thousand years before  Within the last dozen years the substitution of iron for
Abraham was born, down to the generation which has seen | wood, first in railway bridges and viaduets, and afterward
the achievements of Staphenson, of Morse, and of Ends, in structures of all kinds, has developed another class of

But while engineers have lived and labored for 5o long a | gpecial engineers, who, being of a pushing and energetic
time, it is only of late years that they have become a distinet ' disposition, have perhaps monopolized rather more than
guild and profession. The name was first applied to the | their share of public attention. The development of our
makers of canals, agueducts, dikes, jetties, and other ‘ mineral wealth, in which it is estimated that over $400,000,000

It has been previously stated that on the breadth and in- |
One's first demand of his profession is that it shall give clusiveness of the classification of engineers depends the so- |

hydraulic constructions.
makers of railways, and now it takes a much wider range of
operntions. It will be attempted to show that on the breadth
and inclusiveness of this classification depends the solution
of the problem of the future success of our profession.

The first question is: What preparation and education
will best make a man a scientific constructor?

A groat deal of discussion has taken place during the lust
year or two on the education of engincers, It is not in-
tended to enlarge upon this here. Suffice it to say that we
are now all agreed that education is of two Kinds—that de-
rived from books, and that obtained from actual practice
and from contact with men.

One tells us what to do, the other how to do it.

Both kinds are absolutely necessary,

The more of the first kind an engineer has, or in other

Then it was extended to the |

Linve been invested during the last thirty years, may be seen
reflected in the list of the Society of Mining Engincers,
which numbers 784 members. Then we have the engineers
of the waterworks, drainage, sewerage, and of the streets
and structures of our large cities. The city of Boston is
| now expending some $5,000,000 in its improved sewerage,
surpassing in some respects even the gigantic works of Lon-
don itself. Mr, Chesbrough, city engineer of Chicago, was
once introduced to one of the European engineering socie-
I ties as that daring engineer who had raised a city of 300,000
people ten feet up in the air above its original position.
Allied to the preceding class we have the sanitary engi-
necrs, specialists whose duty it is to apply scientific princi-
ples to the construction of our dwellings, too Jong left in the
hands of ignorant plumbers and builders. Then we have
the honorable body of architects, who all ought to be engi-

words, the broader and deeper the foundations of his know- | neers, that is, scientific constructors; for if they are not, so
ledge are laid, the more readily and intelligently will he ac- much the worse are their buildings. The great gas com-
quire the second, and the more satisfactory will be the results ' panies now almost always employ men of scientific attain-
of his practice. ments as their engineers, the result of whose labors may be

But in order that his learning may be of practical use to  seen rather In the increase of dividends than in the lower
him, he must also have experience. price of gas,

The young engineer of the present day comes to his work | But another school of specialists is coming on whose labors
with & much better preparation than those of the generation | will correct all this—the electric engineers—whose skill has

before him. He must not, however, make the mistake of ! already enabled us to light our workshops more brilliantly |

supposing that the eminent engineers of a past generation, | and at less cost than the gas engineers have been able to do
who never enjoyed the privileges of the schools, were defi- it. The future of clectric engineering includes not only the
cient in scientific knowledge. They had it, but they got it 'vnst fields of electric lighting and of the telegraph, but all
from actunl experiment, and went beyond the books of their means of transmitting signals and perhaps of power,
day, and were.in many cases the original discoverers and in- ; Another class of specialists has an enormous future before
vestigntors, the fruits of whose labor every school-boy can ' it in this country, I mean agricultural engineers, who, as a
now enjoy. separate body, have existed for some years in England,
The weak point of the old system was, that while it pro- | When one considers the great savings that are capable of
duced many great men, yel the average did not stand as high ' being made by the application of correct scientifie princi-
as now; and the expenditure of much capital had to be in- | plesand practice to furming operations, which are now done
trusted to ignorant persons, whose blunders led to enormous so loosely and by rule of thumb, who will not say that here
waste, and whose names are now happily forgotten to- | is not a great opening for engineers in the near future?
gether with their mistakes. Then there is a class of enginecrs whose services are more
The young engineer of the present day should also re- and more in demand every year, T mean the engineers em-
member that now, as in the past, there is but one road to ployed by large contractors, Some of the ablest men in
success. He who wishes to command must first learn to England are contractors’ engineers,
obey. He must show his superior officers that he is perfect-|  You will observe that for a man to succeed in any of these
Iy reliable and faithful. A man who has his mind occupied newer branches of our profession he must be much more
with the direction of large interests appreciates fully the than a mere surveyor or designer and measurer of masonry
wisdom of the saying, *“Never do yourself what you can and earthworks. o must be, first and foremost, a mechani-
get any one else Lo do for you."  But this cannot be carried cal engineer, a8 it is termed. He must understand dyna-
out unless he feels perfectly sure that his assistants will not mies as well as statics, and must be practically familine with
deceive him, that they will report things exactly as they are ' the construction of machinery and machine tools.
and will carry out his instructions to the letter, In Europe no man can attain eminence as a civil engineer
After a young man has shown that he can always be de- who is not well versed in the mechanical part of his profes.
pended upon, he will soon he promoted into a higher rank, sion. Hence, we find them constantly called upon to design,
where the orders are more general and where more is left to construct, and report upon paper mills, cotton factories, su-

killed in prices
val of the
old fecling of confempt w hich the governing classes—the

be lowered if they beeame busin men
and sharp at o hargain This wns merely a sury

men of the sword—felt for the men of affair The effects
of this mischievous tradition has descended to our own day
with unhappy results to the profession. 1 need searcely tell
you that an engineer is only half fitted for his work unless
he is able to hire men and buy materials and execute hisown

designs, if oconsion ealls for it It may
for him to do it, but the ability of

oldom be nees ssary
y doing makes him »

better judge of the value of a contractor’s work, and a far
safer estimator of the probable cost of public works.
European engineers profess to be able to do this, and this

i8 one reason why they command their five per cent commis
sion on the cost of their works, and attain wealth and posi-
tion, while in this country engineers are too often paid the
| salaries of second rate clorks

It bas sometimes happened that, in looking for the engri-
neer of some railroad, I have been disgusted to diseover bim
at last hidden away in a dusty office on the upper story of 5
building, ignored by almost everybody; while the ticket
agents, and the fast freight agents, and the palace CAT Agents,
and all their tribe, sit downstairs in splendid apartments,
drawing large salaries and commissions, and « videatly peo-
“plo- of the highest consideration. This is because they wre
| first clnss business men, while the poor engineer ix not.

Let the engineers of the future, if they wish to prosper,
& Jearn to he men of business and control the cheek book and
the ledger.  We shall then hear less of publie works fright-
fully overrunning the original estimate of cost, and the
whole profession will stand higher in public estimation. Par-
don me {f I say that I feel sure that whatever reputation I
mysell have is due to the fact that the public feel confident
that I can and will exeente my own designs within my esti-
mates both of cost and time.

From what bas been said you will geo that my views of
the future prospects of engineering in America are not
gloomy, The truth is, that it is by enginecrs, whether ealled
by that nnme or not, that America has heen made what she
is todny. The Fultons, the Morses, the Ericssons, the
| Howes, the MeCormacks, and the Edisons are engineers, al-
{ though their names may never bave been enrolled on the
lists of learned societies; while among those whose names
are to he found on such lists, who is there in any country
who ranks above Jervis, Latrobe, and Eads?

Follow, therefore, in their footsteps. The field is vast, for
it covers the whole area of scientific construction, while the
lInborers are even yet but few. From the brillianey of the
past we may predict the greater glories of the future. Some
of us who are passing off the stage may not live to see them,
but there are young men in this room who may one day be-
hold greater triumphs of engineering than the world has
yet seen.

A Natural Soap Mine.

On Smith's Creek, Elko county, Nevada, there is a most
remarkable stratum of steatite resting horizontally in asteep
bluff of voleanic matter which flanks the castern side of
Smith's Creek valley. The stratum of steatite is from three
to ten feet in diameter. It is easily worked and is a veri-
table soap mine. In fact the farmers, cattle men, and sheep
berders in that region all use the natural article for washing
purposes. Chemically considered this peculiar clay is a hy-
drated silicate of alumina, magoesia, potash, and lime
When the steatite is first dug from the stratum it looks pre-
cisely lfke immense masses of mottled Castile soap, the mot-
tling element being a small percentage of iron oxide. The
| Virginia (Nev.) Chronicle says that & firm in Elko have un.
dertaken to introdace this natural soap into the market. It
is similar in appearance to the Castile sonp sold in large bars,
Nothing is added to the mineral but a trifle more alkali and
some scenting extracts, Its detersive qualities are as pow:
erful as those of any manufactured sonp.

The Great Tornadoow.

Sergeant Finney, of the Signal Service Corps, who loft
Washington about the 1st of June to investigate the terribly
destructive tornadoes which occurred in Kansas, Nebraska,
and Missouri, on the 20th and 80th of May last, visited over
thirty cities and towns in the States named. He surveyed
the entire ground over which the storm passed, and states
that there was a general storm area in Northern Kansas,

which prevailed on the 20th and nine on the 30th of May—
all originating in that one storm area. s

Myron G. Collins, of Tennessee,

Southeastern Nebraska, and Northwestorn Missouri, and
that he discoyered traces of eleven distinet tornadoes, two of

his discretion and judgment, Tf to faithfulness and energy
he adds good judgment, and to good judgment tact, and
the power of managing and controlling men, he may rest
assured that before very long be will have gained the first
requisite, material success. He will probably find that soon
an opportunity will offer to carry out fome work which will
insure him s measure of reputation. Finally, his early sci.
entific training baving taught him to observe facts and draw

deductions therefrom, he will probably, sooner or later, make throw away their money on Keeley motors,

some contribution o science. Even if not a writer, he will
furnish some of the material of which books nre made.

We have thus briefly traced the carcer of n successful en- matters of business,
gineer in the present condition of the profession, or rather formerly either government ofclaly or, a8 professionnl men, ' dition; and
in the immediate past.  But it will be said: “The ranks are they held the same soclal position, which they Iuml-«vwld"imuhl-‘m

“hind others in mechanical engineering; the names of Fritz and at once applied to the wound

gar machinery, iron and steel works, and such things, which a eure for mttlesnake bites.
in this country aro intrusted to manufacturers rather than Nashville, according to the Amers
to engineers. I do not mean to say that this country is be- medicine. Collins let & rattlesnake

and Griffen, of Sellers and Holly, forbid that; but T domean  tion of mosses from ok and.
to say that if American engineors, as  class, were hettor, from nausea, and his pulse and te
versed in the mechanical part of their profession, they would | but within an hour he had cq

not see themselves Iaid on the shelf by the capitalists who of the same reptile speedily

Tae first death from genu
neers that they should carcfully abstain from taking part ‘0»,'ﬂdm'ph!ﬁ. ':“.‘Y.' : g

Architeots and civil engineers were towns and eities

It was one of the traditions of the elder school of engi-
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o | Bome Faors asour Te GrEAT TmAL Wave :

or May, 1877. By J. P. Josephson,
Sydney, N. 8. W.: Thomas Richards. 1

A papor read last winter bofore the Royal Socloty of
Now South Wales, bringing together the more Important
obsorvations and ineidents attending the great tidal wave
which swept across the South Paclfic, after causing so
much destruction along the South American coust, May
0, 187,

Tue New CARPESTER'S AND BuiLpenr's
ASSISTANT AND WOODWORKER'S GUIDE,
By Lucius D. Gould. New York:
Bicknell & Comstock. i

 The Twiss Automatic Engine; Also Vertical and
Yacht Engines . N. W. Twiss Now Havon, Conn.

ers. Woodbury, Booth & Pryor, Rochester, N. Y. See
trade | MMustrated advortisement, pago 29,
Millstone Dressing Dinmonds. Simple, effective, and
durable. J. Dickinson, 64 Nassau St., Now York.
4| Scif-feeding Upright Hand Drilling Machines of su-
| perdor construction. Pratt & Whitney Co,, Hartford, Ot.
e ———

NEW BOOKS AND PUBLICATIONS.

: Heavtn  Privers,  Edited by
W. W. Keen, M.D. Sm. 12mo, cloth,
50 cents, Philadelphin: Lindsay &
Blakiston,

Promises to be & usofal serfes of simple and sensible
ot Baring and Turning for sale choap. A volumes on subjects pertalning to sanltary sclence and
ss tool, FiMlea & Jones, Witiington, Del. the pireservation of health, mostly written by well known
 Shafting, Palleys, and Hangers. Nadig & Bro, Allev- | ppijdelphia physicians,  Judging from  the two
town, Pa, . volumes uiready printed—' Hearing, and How to Keep
_ The Carcloss Bagineer, amusing mechanical toy. Sold | it by Dr. Ch. H. Buroett, and * Long Life, and
gln toy dealors. Clroulars free. Address N. & Ao How to Reach it," by Dr, J. G. Richardson—the great
tea, 2 N. Front, Philadelphia. alm of the serios will bo not to make every man his own
Third Annual Exhibition, opens Sept. 4ih, Many new | doctor, but 1o put within the reach of all such practical
‘and exceodingly intoresting late mochanical Inventions | wapitary knowledge as may provent In a large degree
‘and noveltlos kave already securod space. Am':‘"" the necessity of calling In the doctor, and Increase the
ml hﬂmuﬂ m&o ""l m“'. “"'M m"“"“m urgh Bz ;zlenq of il services when unproventable slckness
position Soclety (1. 0, Box ¥8), Pittsburgh, Pa. s
$8% Horlzontal Bngino, 20 horse power, Seo flus- | O
trated advortisement, page 01,
Machlnes for cutting and throading wrought fron pipe
wapociaity. D, Saunders' 8ons, Yonkers, N. Y.
We want to make somoe heavy, putented machinery,
on royalty or otherwiso. Vulean Works, Toledo, O.

uTLINES OF Fieup Gronoay., By Archi-
bald Geikie, LL.D., F.R.S8. London:
Mnemillan & Co,  12mo, cloth, pp. 216.
Price §1.

A revised and enlarged oditlon of Professor Gelkie's
admirable lectures on the mesns, methods, nnd enjoy-
Telephones repaired, and parts of same for sale, Ad- | 1€nts of oatdoor work in geology. Whother the nature

dress P. 0. Box 206, Jorsey City, 3_";.“ e student intends to become a geologlat, or only seeks

Wrigh v t to acquaint himself with so much of the goologlst's
off. mc::. mf numn;‘olrnm .::m 3001‘1::: field work as may increase the intelligent enjoyment of
‘Wright, Manufacturer, Newburgh. N. Y. his everyday rambles, this little work cannot fall' to be

. For Solid Wrought Iron Beams, ete,, see advertise- initractve, suggonive; aad melal.

e ment. Address Union lron Mills, Pittsburgh, Pa., for | THE ELECTRIC LIGHT IN 178 PRACTIOAL Ap-
‘= lithograph, ete. PLICATION. By Paget Higgs, LL.D.,

H. Prentiss & Co., 1t Dey St., New York, Manufs, D. Se. London and New York: E. & F.
Taps, Dies, Screw Plates, Reamers, etc. Send for lst., N. Spon. 8vo, cloth, pp. 240.

For Screw Cutting Engine Lathes of 14, 15, 18 and | A simple matter of fact reviow of what has been done
2o, Swing. Address Star Tool Co,, Providence, B 1. | in the way of electric lghting, with (llusteations of the

1 cal handbook. It is illustrated by twenty-seven plates,
 Steam Engines, Automatie and Slide Valvo; also Boil- | contains several useful tables and a full vocabulary of

A revised and enlarged edition of Mr. Gonld’s practi-

the terms nsed In carpentry.
Axes' Avenasers. By D T. Ames,
York: Bicknell & Comstock.

Mr. Ames is one of onr most accomplished penmen,
and all bis alphabets show an artistic sense s well as a
skilifal hand, Several of his designs are novel, and all
peem well adapted to the use of architects, engravers,
onginecrs, artists, sign painters, and dranghtsmen.

New

75

Frank Van Ceove, 95.580; and Haswell says the U8, Navy
tost 10 14,000 1b, to 1 square tnch ares, which would give
for a 2 Inch diameter rope 43,082 1b,  The extremes vary
25,431 b, on & 2 inch diamoter rope, A, Muoch dopends
upon the quality of the hemp and the mode of manus
facture. The best anthorities give forstrength of 2 Inch
dlametor hemp rope 10 to 12 tons, and working lowd 30
o 3 ewt,

(8) G. J. asks if a boiler, 54 inches in dinme-
ter, with 5 tubes 4 inches dismeter outalde, head & Inch
thick, plates (& Inch thick, Is any stronger than a plain
cylinder baller. 1 have a table for the strength of eylin.
der bollers, and would like to know If It can bo trusted
for flue and tabular bollers,

Factor of safety for & Inch Iron.

Ex. A boller, b¥7) n;‘sw (11674

glzal

NELESE

The safoty valve should not be loaded over 11574 1b,
to the squary inch. The fgures are one thind the burst-
ing p Will that hold good In all cases? A, The

HINTS TO CORRESPONDENTS,

No attention will be paid to communications unless
accompanied with the full name and address of the |

. :
writer, ;
Names and addresses of correspondents will not be

glven to inquirers,

Wao renew our reqg that pondents, in referring
to former answers or articles, will be kind enough to

'nmthedmoﬂhap-peund the page, or the number

of the question, |

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. :

Pervons desiring special information which is purely
of a personal charucter, and not of general Interest,
should remit from $1 to 85, according to the subject,
s wo cannol be expected to spend time and labor to
obtain such information withont remuneration,

Any numbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred to In these columns may be had st this
office. Price 10 cents each.

(1) A. J. R. writes: In the South, when
plue woods are cat down oaks invariably grow up and
take their places, and when oaks are cul down pines
alone will grow up. Why is it? A, The pines exhaust
the sofl of certain elements that are necessary to thelr
growth, while they do not take the elements required
by the oaks, Therefore when the ground is cleared and
the seeds of the two Kinds of trees are sown, the tree
that the soll fs best adapted to will survive. The case
i# similar whén oaks are cut down.

The Horton Lathe Oliucks; prices reduced 80 per cent. | principal lamps and machines in ose or proposed.  Con-
Addresa The E Horton & Son 0o, Windsor Locks, Conn, | #iderable attention is given to the question of cost.
Eaal Lincoln's Milling Machines; 17 and 20 n. Screw | Those who have followed the recont history of the elec-

-4 Lathes. Phoaenix fron Works, Hartford, Conn. tric light in the Screxriro Axemicax and SUMPFLEXEST,

Cupola works will find Ettle that is novel In the book; still it sams up
Biower:  Wilbratam Bros. 2918 Prankford Ave, Phia, | ferly wel the chie resalta thus far accomplisbed, and

3 " | will be useful as a handy book of reference. To such
Preases, Dies, and Tools for working Sheet Metal, etc, eI the M tition and | date

(2 H. J. W. asks: What kind of lime

| water is it which is to be used with milk in the treat.
. ment of nervous diseases, as noted several lssues ago In

Your paper? A The lime water ts made as follows: |

Place hydrate of lime in about 100 times its weight of
water; in a short time a saturated solution, known as
lime water (liquor calcls, B. P.and U. 8, P.), results, 1t

" ol & othar ten tools.  Bliss & Williams, B'kiyn. N. Y. | prospects of electric lightlng, without entering Into

Linen Hose.—S8izes: 134 in., 20c,; 2 in., 95¢; 235 in., labarat abstruse discussions, the work can be safel
e, per foot, subject 1o large discount. For price lists :omml:n:l:l S 2 b/
of all sizes. also rubber lned linen hose, address Eureka 3

Fire Hose Company, No, 13 Barcluy 8t., New York. ‘ New E.\'c_\'cwrznm o Cuesisrry. Phila.
Nickel Plating.—A white deposit guaranteed by using | delphia: J. B. Liﬁplucou & Co. 40
ourmaterial. Condit,Hanson & Van Winkle, Newark N.J. | parts. 50 cents eac

The Lathes, Planers, Drills, and other Tools, new and = Parts 35 to 40 of the vew encyclopedia of chemiatry,
second-hand, of the Wood & Light Machine C y, ' asapplied to the arts and manufactures, cover the fm.
Worcester, are belng sold out very low by the George portant subjects, quinine, silver, soap, soxda, steol, sugar,
Place Machinery Agency, 121 Chambers St New York. | sylphar, tin, wine, water, and zinc, The work now

Hydraulic Presses and Jacks, now and second hand. | completed forms two handsowme volumes, with namerons
Lathes and Machinery for Pollshing and Bufing Metals, wood cuts and many full page plate engravings of
E Lyon £Co .40 Grand St N. Y | manufacturing processes. Though based on Dr. Mus
Bradiey's coshioned helve bammers. See fllus, ad. p. 29, prait’s well known work, the pew encyclopedia Is o

D. Ogle wants s Windmi)l, Birkner, St. Clair Co., TIL. sentially new, and sims to be an lmprovement on Its
Band Saws & specialty, P. 1. Clement, Rochester, N.Y. cwizn

8 Matal Proshos, Serrscate Co,, Bridgeton, N. J. Tue Asemicaxy Biovxcere. By Charles E.
cea b , Pratt, A M. Boston: Houghton, Osgood

Vertical Bare Mill. C, K. Bullock, Phils,, Pa. & C

Eagle Auvile, 9 conts por pound. Pully warranted, e

Eclipse Portable Engine, See ustrated adv,, p, 62,

Split Pulloys at low pricos, and of same strength and
sppearance s Whele Palleys. Yooom & Son's Shafting
Works, Driaker St., Philladeiphia, Pa.

the observer, the learner, and the expert ¥ at bioyele
riding: an art that promises 10 become with time and
the Improvement of our roads a practical and asefol art,
not & merv pastime, as most people now regard It, The

tabing: also lron tubes. Address L. ¥, Standish & Co,,
New Haven, Conn

Nolse-Quicting Nozzles for Locomotives and Steam- |
buats, 0 difforont varlotivs, sdapted Lo every olass of | BNCYOLOPEDIA OF THE INDUSTRIAL ARTS,
cngine. T. Shaw, 015 Ridge Avenue, Mhiladelphia, I's. | MANUPACTUIES, AND COMMEROIAL Pro

and those Interestod In bloyollng will find useful and
entertaloing,

Tight and Slack Barrel machinery o speclalty, Johu | DUOTSs. | I"'“'"_" hy ‘”"“f}lj‘ G. André
Groeswood & Co,, Rochoster, N, Y. ¥eo llos'd ady, p. 0 New York: E. & F. N, Spon.
Stave, Barrel, Keg, and Hogshoad Machinery a spo. T
’ ’ - ilx encyclopedia bs Intended to give an secount of
4 - M p 3 lo, N
clalty, by E. & B. Holmes, Buftulo Y new mannfactures and those modifications of older

Solid Emory Volcanite Wheels~Tho Solld Original | gy doe
Ewmery Wheel — other kinds imitations and loaferior. | vontion
Caution.~Our name s stamped o fall on all our bost !
Standard Belting. Packing, aod Hose. Buy that only,
The best is the cheapest. New York Belting sod Vack.

o recent progeess n Indastria! seloncs and In -
Sabjects will be treated malnly from the
manafacturing and commercisl polnts  of view. by

manafactarers and prodocers, or by men famillar with

ing Company, 57 and 3 Park Row, N Y ': w';-‘ o '1‘ wanufactare and the detalls of preduc
tion pecial altention I 10 e glv L] . W
The American Watch Tool ( ompany, Waltham. Mase., * dnects. The work In » :.-(l royal ¥ Y ”Il 'l' g ll‘l ‘I'”
X ¢ al Wvo - |
an out standand Tage and Sorews from 1100 of toch db- ¢ ahaudun= e l‘ - wi published
ametér npward, of any reqaired pitoh : .' : . monthly parts of 6 pages each, with nn-
DErots Hlustrations . Parts 1 (o 4 discuss acids, aleod
The advertisement of The Asitman & Taylor Company, | alcoholle lquoes, aid alksll.  Price 75 cont .n.'l * e
; T conts a pa

which attractod so much attontion last woek, will appear

again In the Rext Insne Tue Evcuen's Guins

By Thomas Bishop

Wi E .

The fmpeoved Hydraulle Jacks, Ponchos, and Tabe Philadelphia; Janeotzky & Co
Expanders. R Dudgeon, 31 Columbia S, Xow York The aathor belioves that any one who ¢ an wmake a falr
Sawyur's Own Book, Mustrated.  Over 100 pages of penand Ink or penell drawing ean master the nrt of

Now Haven, Cunn, s likely o come frowm the study,

Wanted, the address of parties who manufscture steel | oo 10wl w ritten, and contalns mach that bicyclers |

tains sbout 16 grains of hydrate of calclam (Ca2HO),
equivalent to about 11 or 12grains of lme (CuO) In one
pint. |

(3) ““Spring” asks: 1. Is there a less ex- |

pensive method than the steam or calorie engines by f

| which the screw in a boat 18 feet Jong by 3% feet wide |

and 13 inches deep may be propelled? AL No. 2 i
Have springs of sufficient power to run two or three
hours been used, and with what soccess® A. Not with
success; you had better apply the power required to

wind up the springs, directly to the propulsion of the |

boat. \

| (4 E: B. R asks whether there are any !
steam engine governors made that will feel & change of

| one revolution a minate over the given spood of the en- |
gine? If not what is the least nomber of revolations of

| the engine over the regular speed that a good governor '
will feel? A. Any sensitive governor will feel & change

| of one revolution, but not 20 as to afect any chauge on ‘

| the engive, as the lost motion and friction of the con- |

the engine by a change of 2 or 3 revolations,

5) A. P. asks: 1. How many valves does |
the water pass through from the time It Jeaves the |
boller in the shape of steam until It enters it In the |
‘ shape of water agaln? A. Ordinarily 3 steam and 8 |

water valves. 2. Which travels throogh maore space, |
the ceank or the plston, and why? A, The cruk ping I
I In the proportion of € to 314165 the platon travels twice
the dinmeter of the cirele, while the crank pin travels
the elrenmference. 8. How will 1 find the dead contor
of n eoank? A, Key up all Joints close, place the erank |
on the contor by the aye; then travel the crank so s to
| move the cromshead, say 1 Inch, or any other given dis.
tance, on the slides. Note the position of some polnt on
| the iy wheel and mark; then turn the erank back il
the cross hoad has reached the same position on the |
slide and mark on fly wheel, Again reverse the move
ment of the crank, untll it has traveled back one half
the distance between the two marks—It is then on the

centor

6 R K asks: 1. Has the art of tempors !
Ing stenl practiced In Damascos years ago and supposed
o have heen lost, Leen ncovered? A Steed Is stil)
workod (n Damascus as It was years ago: hut the s
crets of the art are well kept, Tt Is sald that the kind
of steel nsed has more to do with the quality of the work
than the process of working, 2 Are there any
bhooks relsting to experiments connected with i1?  What ‘

valuable Iaformation. How (0 straighton saws. ote. | CUChing with litthe diicalty. He deseribos the tosls asnd srntenasressnnes neabtraseRRAS

Bent free by mall 4 any part of the world. Eend your | Processes of the art with stmplicity and dfrectness. with books treat of handening, case h-n!n.n'lu. and tempar | Bottle, nursing, 5. W, FIRBoR........cooeoeiiir

Iull sddesss to Emorson, Bmith & Co, Besver Falls. Pu. =0 much of practical Instruction and Mastration as will Ing? A. *The Manufactare of Steal," hy Oterman, ' Ttle washing machlse. Schuls & M”‘ .
The bast Prictlon Cluteh Pulley and Frietion Holst- f"“'- the beginner to prove what srtistie stuff there s (M J. 0. A, usks if the “Nn"h of ropos -aeve 'm"'“”""."""“”“ A

Ing Machitnory in the world 1o be sean with power ap- % him.  Natursl capacity and persaverance, of course, | ap be computed so as to give one & satisfuolory resait. M:‘. “l:;.‘“:uu -

PO, 86 wit 71 Libarty 8L, Now York D Frisvie & Co,, | aust ultimately determine whether pleasure or profit'| Nystrom says a rope 2 tochos In diamaeter will break ot | putton, 8 W

20,106 1b,; Maswell, 31,988; Jones & Laughlin, 18.001;

rule npplies to the cylinder part of all bollers, By the
rule of the government inspectors, a cylinder 54 Inches
in diameter, made of fron % inch thick, and having a
tenslle strength of 65,000 Ib. per square inch, woold
ﬁ{"m"m pressure of 88 Ib, per square

(9) C. F. writes: You say the power of the
stesm engine is calculated by multiplyiog together the
areaof the piston in inches, the pressure in pounds per
square inch, the length of the stroke in feet, and the
number of strokes per minute, and divide by 83,000, Is
the following correct, according to the above: Cylinder,
10X diameter, 2 feet stroke (that Is, the cylinder is 2 feet
long), 60 pounds of steam, 80 revolutions per minute.
Area of cylinder, 865637

60 1b, steam.

5155°6220
2 feet stroke.

108912440
T 80 rev. per minute.

Divided by aa.oumguom-m

171
1

‘!gmamla

Answer: 25190 borse power.

A. No; %0 revolations is 160 strokes. Ycur result
should be doubled.

(10) W. H. 8. P. asks for the number of
threads on machine taps running from 14 of an Inch up
to1 tnch, varying % in size, and from 1 Inch up 103
fnches, varying 14 in size, that in, standard thread. A.

STANDAND AMEIICAN TIKEADS,
Dinmeter in in, E i} 4
’l‘hmd-wln..g & l‘a l‘& 13 {3 3 3 ';
Dismeter in In.. 136 13§ 13 1% 1% 13§
Threads per In.. '.‘% 7“ 8\ 6" b:; ?\,‘ ;“.41' :::
Dismeterinin, 9§38 3y s 4 4 3
Thrvads per in.. o 3 5 a;.“?‘ 3 8 a

Diameter in in.. 5Y 5% 5% 6
Threads per In., !g 2,\.‘.' 2% N

Angle of threads, 60°; flat surfaco st the top and bot-
tom—1 of the pltch.

MiNERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examived, with the results stated:

IL A W —Magnetic iron pyrites—pyrrhotite, with
guartz, It s not sariferoas,

COMMUNICATIONS RECEIVED,
On & Movster Gar Fish. ByH.N G.
On Hydmulic and Firepeoof Inside Walls and Ocl

The author describes his lttle book as a * manual for | Dertions must be overcome. Many, we betleve, do affect | nge. By J. D,

Where does the Sun get His Power, By P. B.
On Croton Oil for Skin Discases, By A. K.

(Omﬂ“.)

INDEX OF INVENTIONS
roR wHICn
Letters Patent of the United States weore
Granted In the Week Ending

June 24, 1879,
AND EACH MEARING THAT DATE,
[Those warked () sre relssoed pateuts,)

Ak hoxms, Mo for making, D. Dalsell. ... ... wem
Axbe sholn and box, vehicle, N. L. Holmes (r).... A0
Bale ties, devics for foeming, T, J. Turrans, .. ... e

Hand tightening and tylng spparatus, S Gllimun 246 %0

Neoer, Aning sbaving for, A. Lachenmeyer. ......... T
Balt fastener, Badlong & Taleott .. ... E
Delting, round, ¥ 11 Underwood o ol ... !
it stock wranoh, Q. 8, Backus........... m
Boller furnsce, W Scully...... . PR

e

JONBIIR (). vvve0nse o o sosacasiinnssoesesibsninst BRI
Hoot and shoe uppers, crimping machine for,
Stoddand and Fiflold
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Clipper And shoop stioaror, horse, B W. mmo... 26,82
Mm“‘“‘&:.w'""%m il
Coal g o

Coat and vost banger, ¥, 11, Zahn.

Compass,
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£SC C‘VT'CA

Clgar Box Lumber,

| MANUFACTURED by our NEW PATENT I’ROCESS.
The Best in the World.

Wik EMEP-VaET £L SPRINGS.

PATENTS at AUCTION.

SPANISH CEDAR,

- lar Monthly Sales. For terms. address N. Y.

MAHOGANY, PATENT EXCHANGE 67 Liberty Street, M New York.
POPLAR. = o

Also thin lumber of all other kinds, 34 to 14 in,, at corre- CE . ‘E W :

apﬂlull:l{:‘ prll .'- All qualities. Equal in respects to E'\“TE';].“J{;\‘.(&Q,:‘O}‘ ORKS,

s Steam Engines, Blowers, aud

| ANy ma und ut prices much under any to be obtalned
ontaide of our establishment. Send for price list,
‘ Steam Heatlng Apparatos.
50 Federal St., Boston, Muss.

GEO. W. READ & (0O,
1856 to 200 Lewis Street, N. Y,

| -

L. SMITH HOBART, President. JOHN C. MOSS, Superintendent

ete., manufactured in France sccording to the Laws by

the Sockété Anonyme pour |
11 Rue de Flandre, Paris, France
Sewing Machine Association, Boston, Mass,

77:)! mth and expenses guamnnteed to Agents
Quint "\.k SHaw .t Co., AvGusr \ MAixg

Baker Rotary Pressure Blower,

(FORCED BLAST )
Warranted superi
other
WILBRAHAM BROS
2318 Frankford Ave.
Puirapeiruia

FOR ALE Tin, Lamp, Glass, and 01

s Store; also, Factory for Lin
stablished thirtuin yonrs
I'renton

28, No. 10 Hanover 5L,
Hosson, He uu,ulm_a of Bowals,

wure nnd ~l|a.l Iron work
ir

Nuw Jersoy

Pond’'s Tools,

Engine Lathes, Plavers, Drilis, &c,

DAVID W. POND, Worcester, Mass.

(l\ll\\l\l. \\l) I'\I(l\ ‘HI)\I‘

Mason's Friction Clutehes and Elevators,

d Patterns ) per cont, off list

" New and lnprove
Providenoe, R L, U. 5, A

VOLNEY W. MASON & CO,,

SHEPARD'S CELEBRATED
430 Serew Cotting Foot

Serolls, Clrculur and Band Baws, Saw
\Mtachments, Chucks, \huulu I, T'wis
Drills, Dogs, Callpors, otc sond fu
cutaloguo of outits for wmatours o
urtisuny
: I, r. NIIII'\IHI & 0,
), &5, 355, & est Front \1...»|
[ 0) lm nnntl, Ohlo,

TEAM ENCINE
AND BOILERS,

Woeod nud Iron Warking Machinery,

Geo, M. ULA BELCHER & BAGNALL
Manag W

Exploitation de Brovets,
References: Macksy

)r L0 ADY

Luthe,

Foot und Power Lathes, Drill Prossos,

TYPE-METAL RELIEF PLATES
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS

AT MUCH LOWER PRICES.

Mersons dealring Hlustrations for Books, Newspapers, Catalogue Advertis
N ¢ ] s Adve wiments, or fur s wther -

can have thetr work done by s prompily and in the best style. S SNV, SAN W,

Our Heliefl Plates are engraved by photo-chemioal means ; are mounted
on Any ordinary press, and will wear longer than the common s Aype platos

They have s perfectly soooth printing surface, and the lines are s dorp, s cven, and
possibly be ov mnd

Electrony may be made from them in the same manner as from wood-cuts

1 ...nl,| 1 ~‘..‘ V”\II"I‘ s done either from prints or pen-drawings. Almest all kinds of prints oan boe re-
engraved directly from the copy, provided th | | lear, Dac s OF & » N
b, o "y, ¥ dod oy n clec Rack lines or stipple, and on white ur only slightly

Pon drawings, sultable for engraying by us, muast bo made with thorowu

ghly RLACK Ink, on smooth, whit
The y\ vl\.nn\-\ |||-u:ully'ln made twlon l|nv1- ngth nnd twico the width of the plates dosired, L
wn such drawings cannot bo furalshied us, wo ecan produce them from photograplis, i g

doslgnn of uny kind nocompanied with proper lnstructions, ; . e Wb Yaod ) Hartien, y
vyoplont slege, wo can use

Chunnye of Shzo,~Woodsout prints of the coarser kind mn

) N y often be reduced to the

while othors will sdmit of vory Hitle reduction, and some of none st ull, Lo - Uaeal: dimansioos,

Mont Hthographio and stoclplate prints will admit of no reduction

\\. ry ll:u'prn;l _ l--r Koy Kind may bo endargad modecntely without detriment

ny rn which « ) ) \ ) o \J
= 1'|-I~ “|”I‘ ie Annot be satisfuctortly roduced or enlurged may bo rednsen wod thus brought o uny

u blocks typo-high ready for use

as sharp s they ocould

l'n.. M oases of reduction and enlargament, the relative ph-r srtions remaln unehs u\{ml

oo, ~Whenever destred, wo will Turnish tinty pe proofs of the drawings wade by us, for »

) . JU U AN O -
roction, before engraving A printe <||:--1Inh|llll hed with osch plate PRROTALAOD: Gom

cannot uspnlly chusge L« srdor for w single plate in less than from threo (o six days, larger

..)..:- Wy Mre longor tme
ol AR ..I""A- promptly furaishod when deatred. That these may he definite and correot, the copy to be
with u iy ot ACaf: photogmpls, sketol. or (v should always bo submitted our examination, together
T tement of the slre of plate wanted, and of any ofher detalls to bo ohserye

balf the

Tern I'o tnsury
Miw, aure attention, all ordors must be accompaniod by an advancs o
balanoo L0 be pald oo delivery

Klectrotyplng nud Velotlng,

price charged, the

W have recontly ndded to oar estabishment oxpellont facilition £
ootraty YR . on Tor makin
vl .‘n ¥l “'I- 'I|.I' .n\\.\|..\.. prossos specinlly fitted for printing rl ntes of sl sieos 1o the Anest wannor '

s |'. it O hnve Just introduved this most fmportant facility, whioh enablos uy to prosecute our
sy v :»Ir Nlll A 1o puahi forward hureriod orders o the nioht

ur plitos nre now used by the prinel .
; ; Lis "I'\“ A y prinoipal |nl||nl|~l|\n\ fo this elty, and by most of the leading
HE Genornd Chlronloy oontalns o fow spoolmens of th
" J X 10 varlous Kods of our work, sud will be se

Lorooqipt of stamp,  Wae hnye Just propared flye npocinl olroulars, ds follows : it on
I oL Portradts and Flguros

housos In

r o LB ngs and Landsonpes
N | Muohinory and Appsratus
: ‘l \:(u |ul “uruul’m ulnl\()nluuu uhll Luottorin
el Aprodug ' Trom WoodsCuts, Stool-)lat ints, raphin,
1'hieso will bo rurnl- 1l fen cents onoll. " l VIR A AR A

Bellefonte
Water Wheel

Is the best, cheapest, most
powerful, und durable in the
market,

Bond for clreular,

Photographs taken In the usual nu) and of any con. |

W.P.Duncan& Co.,

Bellefonte, Pa.

WARRENS [MPROVED TURBINE WATER-WHEKL.
Hond for reduced price list,
2 Exchange St

to sell our Rubber Printing Stamps. Sam-
ples treo, Taylor Bros, & Co,, Cleveland, O,

(mportant 1o Nanfacturrs,

' The City of ST. CATHARINES, Ontario, Canada,

offers UNRIVALED ADVANTACES and
SPECIAL INDUCEMENTS t Manufacru.
| rers, Population of City and surrounding Municipali-
ties, 20,000, Waterworks by Gravitation,

Boston, Mass,

Planing Mills, ete., equipped at short notice, wnd the lowest | Center of extensive Manufacturing District.

Unlimited Water-Power.

| Connects with four leading lines of RATLWAYS, ana
on direct line of Inland nnd Ocean Navigation.
CORRESPONDENCE INVITED. FPrompt replies.

aaares Gty Clerk, St. Catharines, Ont.

OF THE

Scienfific American
The Most Poplurl;:::ll;j’l‘!:}cr in the Worild.

VOLUME XL—NEW SERIES.

The publishers of the SCIENTINIC AMERICAN beg
| to announce that on the Fourth day of January, 1599, a
new volutne will be o It will continue to e
| the alm of the publishers to render the contents of the
new volume as, or more, sttractive and useful than any
Of Its prodecessors,

nmetcoed

Only $3.20n Year fncluding Postage, Weekly.
32 Numbers o Yoeur,

This widely circulated and splendidly Mustested
paper is publiabed weekly., Every number contalns six.
teen pages of useful information, and a large number of
original engravings of new luventions and discoveries,
reprosenting Eogineoring Works,
Now Inventions, Novelties in Mechanios, Manufact ures,
Chemistry, Electricity, Toelegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in Tus Scresrtire

AMERICAN a popular resume of the best sclentific in.
! wemation of the day ; and It is the alm of the publishers
to present It in an attractive form, avolding as much as
posaible abstruso termis. To every intelligent wind,
this jJournal affords & constant supply of Instructive
reading. [t s promotive of knowledge and geogress in
overy community where it ciroulates,

*toam Machinery,

Terms of Subseription, «OUno copy of THE SOTEX-
TIFIO AMERICAN Will bo sont for one pear - 52 numbors—
postage propali, to any subsoriber In tho United States
or Canndn, on recolpt of threo dollnes nud twenty
cents by tho publishers; six months, $L0; threa
months, §1.00,

Clubs.~Oune exten copy of THNSCENTIVIC AN ERT-
CAN will bo suppliod gratls for eoery elud of five subseribers
ot BL cach; mdditional coples at samo proportionste
rate, Postage propald

One copy of THE BOLENTINIO AMERICAN and one copy
Of THE SCLENTINIO AMERICAN SUPFLAOMENT will bo sent
for one yoar, postage propald, to any subseribor in the
United States or Canada, on recolpt of seven dollars by
the publishors

Tho safost way to remit Is by Posta) Order, Draft, or
Expross. Money earefully placed lnalde of envelopes,
socurely sealed, and corroctly nldrossod, seldom goes
satray, DUt Is ot tho sender’s sk,  Address all Jotters
and wake all orders, drafta, olo., payable to

MUNN & CO.,
37 Park Row, New York.

To Forolgn Subsevibers,~Unior the facllition of
the Postal Union, the SOTENTIFIO AMEHICAN (8 now sent
by poat direet from New York,with regularity, to subserib-
ors In Great Breitain, Indis, Australia, and all other

BLAKE'S STONE AND ORE BREAKER AND CRU
For broaking hurd and brittle substances 10 any site. Endorsed by Ils I:'mhngv"?ll?l:
Muvufncturing, and Knllrand corporations in the United States sand Farelgn Countries.
First Premium whorever o xhibited, and hundreds of testimonials of Ue Mohest charcler
Indlsponsablo for making best Me Adam Roads, Ballasting of Ralleosds, Crushing the hardost

Ures, Stone fur Conerete, of ete Prices greatly reduend

Address BLAKE CRUSHER CO., New Haven, Conn.

| Rritiah ealonl

1o Franco, Austria, Belgium, Germany,
Nussia, and all other Kuropean States; Japan, s,
Moxico, and sll States of Contral and South Amerion,
Teormas, whea sent (0 forelgn countries, Osoads exoepied,
M, gold, for SCLENTIFIG AMENICAN, | yoar; B9, gold, for
both BCIENTIFIC AMERICAN and SUPPLEMENT for 1
year. Thisinclodes joatage, which we pay. Homit by
| wial onder or Anaft (o onder of Mung & Q0,5 Park
| fow, New York,

£
it |
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Advertisements,

“

’ . . 9 .8
5:1‘“1{1: Amervican,

(L%

[AvGusT 2, 1870,

Parl Ban\[amin's Scientifi Bxpert Offce,

ARUK ROW. XKV

T

Co., Limited,
Syracuse N X

.nerl.,:: :::” “tl- lllm

" oand Iu lfll Vuetortos.

Con l"lll.\ BICYCLE.
In T howurs,
Knu In l.rnru e Ride,

common roads

catalogue. i
THE POPE MFG. ¢
0 Summer Street, Hoston, \|...

BAXTER ENGINE FOR SALE.

oo Sand W-horse power engine, with 1h.horse
wAlw b-mr. I.n r-ul condit un \\ il be sold cheap,

b ING OO,
PIROTO-ENGIGAVATS Place, N. V.

‘l‘“" TI" (Ilﬂ'l(l\ A\I) \l\l Tlll CONT.

ROOK DRILLS,

COMPRESSORS, é'oo‘,

FUSE, S
BATTERIES, , R35%
POWDER. % %»

Driven or Tube Wells

o consumers of Croton and Nidgewood
{:":‘l’;‘\.rlm\l{ ;“ 'llm\\ Illlll’\\ N& IIRII I WalerSL N Y
whocontrol the patent forGreo u » \nmrh nn l'rin u\\ el

MACHINISTS' "TooLs.

EW AND IMPROVED PATTERNS.

Mill Stones and Corn Mills.

Send for nu- Hlustrated eatalogue.
&o.

Lathes, Planers, Drills,
NEW HAVEN MANUFACIURING €O,

Wo make Burr Millstones, Portable Mills, Smut Ma. New Haven, Conn,
chines, mekors, Mill Picks, Water Wheels, Palleys, and =
Geartng, spocially adapted to Flour Milis Send for

¥ ). T. NOYE & SON, Buffalo, N. Y.

ESTER BROOK S STPEEEN"S.
=

Leading Numbers : 048, 14, 130, 333, 161,
02 JALZ BY ALL STATIONERS.
TRE (ST!IIMI STEEL PEN COMPANY,
Works, Camden, N. J. New York

VENUS, THE EVENING STAR. AN
Imenmmg and valuable paper. nr Camille Flamma-
ron. Contalning a resumd, in L\u pular form, of the
Lalest l\nmrlm o concerning this wonderful planet,
which is nearl the same Kze as the earth and only
twonty six ml lh.m of miles distant from us.  Includin,
An scoonnt of the phases of Venus, its remarkable bril-
laney, poriods when scen in the daytime, Its density,
rmb.m;nuu..cphpn- climate, physical festures, dedue-
lons concerning life and inhabltants, ete., with one
1 u-lmlhm Contalned in SOLENTIFIC AMERICAN SUP-
YLEMEST No, 177, Price 10 cents. To be had at this
oftico and of all newsdealers. The same number also
contalng a valuablo paper by Alfred M. Mayer, on the
Moasuromeonts of the Waves of Lh.hl. with & drmawing
and description of the mode of using the Spectrometer.

Deoxidized Bronze (Patent), supe-
rior to Phosphor-Bronze or any alloy of (‘o&zj\cr snd
Tin made by any other prooess. The best ng for
machine and engine journals and any purpose requir-
ing a Srst-class Brones Metal, Tough, hard. homoge-
neous, and of -l--n-lhl anti-friction qunmr Refer-
enee Lo some of the langost machinists and steel works,
Electro-Bronzing on Ivon. (New Patent.) Inde-
structible and unchanging by nmm;-m-ric action.

Use of these mlrn rights cun abtaingd on t"oru
able terms. *HILAL SM SL‘!’LM- CO., Phila., Pa.

Shafts, Pulleys, Hangers, Eic.

Full assortment in store for immediste delivery.
WM. SELLERS & CO..
79 Liberty Street, New York.

PHOSPHOR-BRONZE
BEARINGS,

PUMP-RODS,

AXD

fn.un: MANKS

..//r.%/ol- i tonje oty 45

THE Pnnemon.nnovr: SMELTING CO. Limited.
28 Washington Ave., Philadelphis, Pa.

'l'lIl-’ FOSSIL. FORESTS OF THE YEL-

LOWSTONE \Am\‘_.‘\ll. PARE. By W. H. Holmes. A

Y4U 1. . the river bed 6500 ft. hxb nhu'ru:x the
position of the multitudes of anclent forest tree trunks

of tie sizs tarned Into stone and now standing on
the together with many other interesting geologi- |

Contaloed In SCLESTIFIC Alrl'lt AN
Bl?rn.uu.\r, .'l’o 5. Price Weents. To be had at this
oﬂu of all newsd

'OB UNIVERSAL l.ATHk. DOGS. DIE DOGS, ETC..
send for cirenlar to C.W. LE LOC‘ST 5. \urvuk .

PATENT

OLD ROLLED
SHAFTING.

The fact that this sbafting has 35 per cent. greater

strength, a oer finlsh, and is traer o gange, than & "! | the globe, and the ol Jeots of

Other In use renders it undoubtedly the most eeonomi
© are nlso the sole manufscturers of the CELERRATED
(m LANK AT COUPLING, and turnish Palleys, Hangers,
of the most approved nylm Price list malled on |
-wiu-uun [ JONES & LAUGHL lw
Try Street, 24 and 43 Avenues, Pittaburgh, §
X0 5. Canal Steeet, Chicago, 1L, and Miiwaukee. Wis
& ks of this shafti ing in nurr and for sale by
FULLER, DANA & FITZ, Boston, Muse
uo-o Place Mashinery Ag: m:y.mﬂumb-f- L .Y

leﬁe| Water Wheels,

With recent Improvements,
Prices Greatly Reduced.
Booo in succesaful operation,
PIE NIV TAMPELET FO3 1279,
3eut free (o those interested.,

James Leffel & Cs.,
Springfield, O,
1o l_ibcny St., N, Y. Ciy.

WOHNS

ASBEST

Liquid Paints, Roofing, Boller Coverings,
Steam Packing. § Proct! Coatings,
Cemants, wrive Paica L

Ho W JONHE M'FIC CO, 67 MAIDEK LINE, LY.

_SPRING WIRE.

~ Wood-Working Machmery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Dantel’s 1aners, Richardson’s Patent Ime.
WOVl Tenon Machines, \l' wilsing, Moulding, and
Ro-Saw  Machines, Eastma L, Miter Machines, and
| Wood-Working Machine ry e rally. Manufsctured by
wi K i & RICHARDSON,

Street, Worcester, Mass,

(Shop formerly uu-umul by ’(. BALL & OO

'(‘nr\h 2 Chromo, 10 Motto, 3 Ocean Shells, Snow.
b{ n-u aote \nmmm 10¢. Clinton llru- l’lmtunvme (‘t.

o DTS

.........*

Small Tools of all kinds; GRAR WHEELS, parts of
MODELS, and materials of all kinds. ¢ nulmu(-u froe.
(iu(u)\u\\ & WionTaax, 196 Waal'n St., Boston, Mass,

SCIENTIFIC AMERICAN SUPPLEMENT.
Any desired back number of the SCIENTIFIO AMERICAN
SUPPLEMENT can bo had at this ofloe for 10 cents. Muy
al%o be had or ondered through booksellers and Dews.
dealers everywhere, MUNN ('u., Publishers,

Park Row, New York.

An onlipary rider oan outstrip
the best horse In & day*s run over |
Sond Joont. stamp
for prioe st and twenty-four page

! HARTFORD

j STEAM BOILER

| Inspection & Insurance
COMPANY.

W. B. FRANKLIN,Y. Pres't. J. M. ALLEN, Pres't,
J. B, PIERCE, Sec'y.

The most reliahle and sTcoess-
ful GUAIN DRILIA In nse—Can
change quantitios of seed w
inmotion—the STANDARD FE
PILAZING DRiLG of the Middle
statos, strong, dursble, sand
-llh‘!l!' with our GUM SPHRING
HORE AND GRANS SEED AT-
YACHMEST, Manufacturers of the UCSLERRATED Vic-
TOR DOUBLE MULLER CLovei MACIHINE thoe Hest in
the Wortd, Manufnotured b ll AGERSTOWN AGRI-
CULTURAL IMPLEMENT . Hagorstown, Md,

\“’ﬂll l‘\\ I' FOR ALL CORPORATIONS AND

ANF'G  CONCERNS - Buerk's Watch-

n 'l Ime Detector, capable of scourstoly con.

(rullmg the me y of & watehman or patrolman st the
different statl of his beat, Send for clrenlar

« K. BUE] I, 0. Box 970, Boston, Mass.

Boware of buyllu Inlnm(ln.( Detecturs,

HAFTING, PULLEYS, HANGERS, etc.

hlly &*nd fur Price List to

A.&F lfl(n\\ S, 5761 Lowis street, New York
Invested In Wall St. Stocks makes
fortunes overy month, Books sent

1$1[l 10 81000 grisnes every Smonti 5

Addross BAXTER & CO., Bankers, 17 Wall 8¢, N.Y

w083 Printing Press

Printe enrds ladals Ae. (Belf-Inker §3) 18 larper diove
For businens oo plossnre, young or old [ your own ad-
e -‘ul;‘ nting <.ul\n,.'uv- w type, ounds,
h-cluu.p. Kelsey & Co. criden,

Hollys Improved Water Works.

Direet Pumping Plan. Combines, with other advan.
tages, over older systewms, the following: 1. Secures l?'
variable pressure a more rellable water -u{)ply for all
run..w. 2. Loss cost for construetion, 5. Loss cost
or walntenance, 4 Loss cost for dmly supply h(v the
use of Holly's Improved Pumping ‘\Inrhlm-ry b AfL-
fords the best fire protection In the world. Largely
roduces insurmnce risks and premiums, 5. ln-ponu-
| with fire engines, in whole or In part. 8 Heduoes fire
| department expenses. For information by descniptive
mmsihh-( or otherwise, address the

10LLY MANUF ACI'L Ml\b Co., lmtpon X,

lll\l\(- \H(‘Ill\l l\. Fuzlu- Bollers, Pamps,
Ootllnd Ore Jigs, Dust numlnﬁ Appliances. Draw 10{!
and advice free to customery canoaville Iron Wor
g’ C. Haydon & Co.). Address HOWELL GREEN

upt., Jeanesville, Luzerne Co., Pa.

BOILER C

OVERINGS.

WITH THE “AIR SPACE” IMPROVEMENTS., :
THE CHALMERS.SPENCE CO., Foot E. 9th St., New York. Sole owners of the Alr Space Patents.

RUFFNER & DUNN, Patentecs

and Sole Manufacture: &WIM btu-l Tube
Cleaners. Price “ol'.l. peer |
SCHUYLKL YAIJA. l'luLA..!‘A.

Fi l'll SSES,

STILES & PAHI\ 0., Middletown, Conn.

Scientific American, Export Edition.

PUBLISHED MONTHLY.

The Sclentific American, Export Edition, s a
large and u.lrl1l periodicnl, Issued once a mont!
forming & complete and Interesting monthly record o
all Progress in Sclenoe and the Useful Arts throughout
the World  Each number contsins abont ene hundred
Inrge ‘?-nrlwur-. prnfuu-ly illustrated, rml-r‘dn‘

(1) Most of tes and pages of the four preced
fssues Of THE SCIENTIFIO AMERICAN, with lu-.lrndni
e-tr-‘lugo nud valunble information. Every

cmber from seventy-five to one hundred new ens
mvtnc- showing the most recent lmprovements and
advanoes in Sclence and the Industrial Arts.

@.) Prices Current, Commercial, Trade, and Manu.
facturing ments of 1 Houses, In con-
nection -llh these Announoements many of the Princi.
pal Articles of American Maoufacture are exhibited to
| the eye of the reader by mesns of splendid engrave
ings 1 the whole forming an el f;} nted Standard
( u-l«x'm- or Vermanent Directory, of the Latest and

merioan-made Goods, always under the eye of
u” nm’n buyer, consantly Influcucing his preferchoos

relusons,
'l‘l.r Selentific Amerienn, l’xr rt Edition, hns
a large gunranteed clreulntion 1o all the prio.
cipal Cithes and Commercial Centers of the Warld,
It is regularly recelved and filed for public ex.
awination by nearly all U. 8, Consuls.  Go into
almost any Amerioan lon-ulno in any quarter of
oatest interest there to
be found are the numbers of mlu IENTIFIO AMENE-
CAN. Forelgn Moerchaots, Buyers of Goods and
| others aro always reforrod by the Consular Offlolnls
f L !n Journal, ks contalning the most ro.
coments of tho best rellable American
Goods and Manafsctures, THE BOIENTIVIC AMEMICASN
18 also on Ble in the Principal Cafes, Club ooms, and
Exchaoges. Among the regular subseribers for THe
SCIENTWIO AMBMICAN, Export Editlon, are leading
Commercial Houses in foreign cities, Enginesrs, Direcs
tors of Works, Government Otfictals, and othor promi-
nent lnlu-mlu persons, tegular flles o this

also ovrrded on all the principal lines of
E;;A LIPS, forvign and cosstwise, leaving the port
of New York,

) export publieation sent from the Unitod States
resches so many readers s THE BCOENTIFIC AMENICAN,
Export Bdition. 11 ia by far the most splendia, patisfuc.
tory, and suporior Kxport Journal ever brought befo
the public  [ts pagos are so arranged as Lo permit the pu
lleation. st vn“ low prices, of lnrge and handsomel
‘ln: l“ vertisements American r

anufnctures, with g“.nrr-vl..-. 7. c

nre alwoays nitraciive 1o fore Hrchnse rs,
A S TENTINE AMERICAN, Ylt--n LAlton, slready
enjoys the advertisl mtronage of many of iho
Great \lonuvnﬂunn1 Vulblulmu snts of this 4mm||§_

FaeTa

who find it o bean UNRIVALED MEDIUM FOR »
CURING NEW ORDERS AND EXTESDING TRAD

If you wish 1o incrense your business, try &
h-n-i-nmu- advortisement for one year, sontinoously, tn
‘2; BOLENTING AMERICAN, D it V.-ll“un ates,

ear for a fall page; ha narter
075 one-elghth |' . §un | h "ulyr‘;ln n
; -l“hll{ Inareasod pruporn lon
hod about Hr Wh of snoh month,
) hors of Tie SO ENTIFIe AMERIOAN, Export
Edition, ois  To be had st this offics and at all the
news stores,  Subsoriptions, P Dodlary a gear; seut,
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luventors.
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for the preparation of Patent Deawings,
and the Prosecution of Applications for Fatents In the
United States, Canads, and Forelgn Countries, Messrs,
Munn & Co. also attend to the preparation of Csveats,
Trade Mark Regulations, Copyrights for Dooks, Labels,
Reissnes, Assignments, and Reports on Infringements
of Patents. All business Intrusted to them Is done
with special care and promptuess, on very moderate
{erms,

We send free of charge, on application, a pamphlet
contalning further Infortoation about Patents and Low
to procure them; directions concerning T'rade Marks,
Copyrights, Desigus, Patents, Appeals, Reissues, In-
fringements, Assignments, Rejected Cases, llints on
the Sale of 'atents, cte.

Foreign Patents —We also send, firve of charge, &
Synopsls of Foreign 1'stent Laws. showing the cost and
method of securing patents in ali the principal coun-
tries of the world, American inventors should bear in
mind that, as a gencral rale, any invention that is valu-
sble 1o the patentee In this country isworth equally as
much in England and some other foreign countries.
Five parents- embracing Canadian, English, German,
French, and Belgian —will sccare to an inventor the ex-
clastve monopoly to his discovery among about oxs
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THE MANUFACTURE OF VALVES.

The introduction of water and gas into all cities und towns
of any note throughout the country, and the constantly in-
ereasing use of steam, both as o motor and for heating pur-
poses, have given rise to several distinet branches of industry
in the manufacture of the required apparatus and applisnces.
The most extensive establishment in the United States de-
voted exclusively to the manufacture of brass and iron
valves of all descriptions, and the latest improved style of
fire hydrants, is that of e Ludlow Valve Manufacturing
Company, of Troy, N. Y., which is illustrated in our en-
graving, This business originated eighteen years ago, at
Waterford, near Troy, and met with suchspeedy success that
the present company was soon after orginized with ample
capital for the prosecution of the enterprise upon an en-

larged scale.  When this company commenced the manufae- | with substantial brick machine shop, iron foundry, hrass
ture of valves there wore no straightway valves in the market | foundry, pattern shop, store houses, offices, ete.  Brass
except those having o solid gate in one picce; and the intro- | valves are made from £ to 8 inches inclusive, and larger if
duction of the double valves, for which they have several | required, all having double gates, These valves are made of
putents, nlso their single adjustable gate valve, was a very | the best steam metal and well finished. The iron valves
important innovation. The double iron gates, from 114 (range from 115 to 48 inches inclusive. They are made
inch upward, and the single ones, from 10 inches upward, | cither with double or single gates, all iron or mounted with
move closely between parallel faces, rendering them self- ‘ steam-metal, screwed socket, flange, hub, spigot, or any two
clearing from any foreizn matter that may become attached | on the same valve, also with screwed stems, or with o quick
to them. Gas and water companies fiud this a feature of de- | moving slide stem and lever, This last has o patented
cided importance. The double water valves possesy o arrangement by which the gate is fastened instantly at any
marked advantage over other forms of gate valve, from the | desired position,
peculiarity of their construction, the gate being kept inline |  Before leaving the works, every valve is carefully tested
by the parallel seats. under heavy pressure to nscertain if it is perfectly tight and
The factory premiges comprise an area of 270x325 fect, |in good working order, The company manufacture for
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WHAT TO DO NEXT WINTER.

i at ' ' _ﬂ!ﬁ. wh rlid;lnalmmnnf ) - g4 &

| [ ot e i o e | DOCUIEIL DVMCTITAN, | 5 oy s amis iy st e o

; ay RIREN m.b e 10 order any ¥pocial size or — munieation, from which we quote the following;

i ’ pattern of hrass or fron valves wllli_._o_kﬁl finish.  The com- WSTABLISIIIND 1840, “ Among your forty thousand subseribers, all of whom it

Il', " m mwm .:',‘,l“r and gas compinios 18 presumed are specially ingenious persons, there must be

i and steam fiters in all parts of the United States and| MUNN & CO. Bditors and Proprietors, |[very many who are disposed te exorelse their talent, philan.

] Canada, and also to a considerable and increasing extent e thropically, and without hope of roward. I am desirous to

! abroad, and these goods are overywhere regarded as the PUBLISHED WEEKLY AT learn In what way to utilize an immense nmount of unem-
standard, Making the production of valves and hydrants o NO. 87 PARK ROW, NEW YORK. \ ployed power, which might be made n source in the ngere-

gate of immense wealth, It is, however, human power that

specialty, the company have brought their manufacture 10—

such perfection that they can successfully compete with any 0. D, MUNN. A. E. BEACTL, I mean. We have just passed through our winter season,
similar conoern in the country.  As an evidenco of the high | = |and there is now a call for all the labor that the market af-
appreciation in which the goods of this company are held THRIEMS FOR THE SCITENTIFIC AMERICAN, ‘r..nlx. But during several months of the winter usually

) 3 § O 4 1 POMARD INOWIAMT, <rvson »ivs arresssorne .. %3 20 | many farmers, TR SR A
o may sy thit even during the four years of great busl. | Qo aus o Tt i Wi - % gg | A ar more expecially Wboring men, Kired men,

. Rk % S young men, and boys th rork i livd \ VAR
nmdt‘[)lﬂl io“ u"oughn‘“ thooountr) " O h)“"r h'“ shown COlubs=0Ono extes copy of 1w BOTENTIFIO AMERICAN will bo suppliod ; 3 B 0y8 hat work for n iy INg, nre vory much

marked sneoess in thoir businoss. The officors of the com: Wratin for ovory olub of Ave subsoribors b 8.9 enoh ; naditlonal coples ut nl o loss what to do with idle time, Wil you, or some of

+ H. Q. Ludlow, president; D. J. Jolin: | samo proportionate rate,  Postage propald. your ecorrespondents, publish o few lnes or
l‘lny arcea follows H. @ Lu l ol y ) S Single coplos of noy dosired number Of tho SUPPLEMENT sont Lo one | important subject?  What ind - 1 thia most
ston, vice president; M. D. Schoonmaker, trensurer.  Pos- | Go LR oot of 10 conts | jeet? 1k indoor work can be done by peo-

sessing large means, Jong practical oxperience, oxcollent | Remit by postal ordor.  Addrons ple of very little edueation, in order tokeep the pot o bolling,
manufacturing facilities, and having great onergy and en- MUNN & CO., 37 Park Row New York. | 1o help pay the rent, and otherwise make both ends meet?
terprise, the Ludlow Valve Manufacturing Company cannot The Sclentifie American Supplement Of course the work must be something that is not usually
fail to retain the leading position which they have so a8 distinet papor from the SOIESTIVIO AMEIICAN. THE SUPPLEMENT | done in large factorics or by machines. One would think

wookly, Every numbor oohtains 1 ootavo pages, with hinndsome there must be a ere S p
Woﬂllll,\' won. a::ar ANIform (h slEe with SCUENTIFIO AMBEIMCAN. Terms of subscription | there must be a great variety of articles required by the pub-

3 . — m@.'.;'.""‘.'.'.'.'..’.".'.":ﬂ‘.'.:,‘.':5‘;'.5,.'. n;‘:'.;‘..!;‘ll.'...:'t'ﬁ‘.'.h:ur:.:;:;:l :‘:‘:I“:::':: Ii(: that shall come under this clngs of work. Even there
! The Darien Cannl, wi l"{»'c'-b:u':-'l"'m' -':-:.'v';mr.1 '»'«'m’.‘:u'n"\t:!-':.':.u Ar:‘:-'l'nl»; or :'r':"m'mm:;, poth | might be some kind of work that should be done partinlly in
il A o recont meeting in Bordeaux, M. Do Losseps said that il ‘;‘r'::;‘::'m'mm:':::‘"-l:‘I",";‘:“'v:‘l“:‘.m::‘:!i ordet; or roglstored lettor o factory, the rest of which should be done by hand in the
i3 American support had been secured for the Darien Cannl didross MUNN'& 00, 81 Fark ftow, N, X. homes of the I'.l'“vh-. A proper answer Lo this question, ns
project.  Nine of the principal financial establishments in Sclentifie Amerlean Kxport Editlon, I suppose it might be answered, would make farming more

Paris had promised their aid for a small commission, odig ACTRNTINIO AMERICAN l'.."lltn:;lrlﬁI!".:'l.l't.l‘:urnﬂl,:"x:‘I!:l'nn;;‘r:stn‘l::‘t”n;::::'{r;:‘k profitable, tend to keep young men on the farm, save mnoy

Dr. Campany, the military physician, who was engaged ‘ "T‘ quarto pagos, pro nely Hustrated, ombracing ;|.‘.h;|2.! of tho unwilling idlers from congregating at the store or saloon,
in the sanitary arrangements during the construction of the '/'.'::.:.:'A';. Tofth it :gfen:ﬂ:f J'.!:R“J.'::.‘.’-‘:‘.ﬁl‘v’.n.:.%ﬁ '.’..mrfn'..‘u'.!'..‘?'f,". and give, what of all things they desire, to many idlers profit-
Suez Canal, is about to be sent to Panama to ascertain what 5.’-3{'.‘.’.':’}2‘,“&'.’,‘.“,','2' R B el o sy pert of the | Ule work.”
moasures will be necessary for the preservation of the health m’%;'".,ﬁﬂﬁ"mﬁf:::‘; hf.z '.‘1’.‘.'.'.!‘.".‘.‘.?.3"»?3-.{‘2:3,.‘l‘.’;”.?.‘.;,'.’.";.ﬂ;‘ ',:,','Z No doubt a great variety of productive employments suit-

of the laborers, who are to be recruited in South America. | PygRegmonts Publistod 1o ,{f,}“;g;‘l‘j},','l",'n}",;‘,,‘,’,",',‘,{,",‘,",‘,‘,‘,‘,,"‘;‘}‘m‘::};nw otron. | A1e for different parts of the country can be pointed out by
M. De Lesseps bas weritten to the Emporor of Brazil asking | jstioninall commerelal plages throughont tho world. - Address MUNN & | our practical readers, employments which do not require any
for laborers. In his report to the Secrotary of State upon | particular manual dexterity, which can be taken up at odd
the proceedings of the Capal Congress at Paris, Admiral N ) woments and, however unremunerative, would be vast)
. XLI, No. 6. [Ney wis. | Thirty-fifth Year, : ' y
Ammer recommends that the Government of the United AR A [NRYEESL J YAtk Te more profitable than sheer idleness,  We shall be happy to

States form s commission of the ablest engineers of the NEW YORK, SATURDAY, AUGUST 9, 1879. make a l}ole f’f any suggestions that may be submitted.
Army, and invite the most eminent civil engincers of this i Meantime it may not be out of place to consider whether
country and of those European countries represented in the Contonts, thereis really any need of new occupations for farmers and
Paris Congress to meet and discuss the whole matter, un- (Ilustrated articles are marked with an asterisk.) farm hands; whether there is not already on the farms an
embarrassed by the rival personal interests which attached | acoustion, opp, fordiscoverionin $1 | Motoorite, &, in Towa......... ... s | abundance of purely manual as well as intellectual farm
to the grants secured by the French engineers, ALY BOC SOOIy eaih ot falle, nagaes of (1) .. o @l work which sadly needs doing, and which, were it done,
*ro- ;‘{{;gg:‘},"g&,’i{;’ ordon ok (). 3 . @ | would greatly increase the profit and comfort of country
Geological Specimens from Luray Cavo. ﬁrl:nr:’cna'n Institute Exhibition.. 'bnl !3 living.
Our readers will remember a series of letters published in A:I“;:jm 51; i g g-,’i Our correspondent wriles from a historic town in Massa-
these columus not Iong ago describing a rece"(]y discovered “:‘e:ro, cheap e # X “'“?‘g""g‘:‘%m@w to. : g chusetts, and has in mind the wants of New Englnnd farm-
cave in a beautiful valley in Virginia, about 80 miles south- | preees b national surve R | Photographs. Mise Hediey's..... &1 |ers and farm hands. Time was when the avernge New Eng-
west from Washington. Our correspondent was sent speci- | {1097 how'to proserve . Al ~'.'.'.‘1!‘a.‘:‘.:‘.;“,‘.2:‘:‘;¥¢fa;m i land farmer wasa man of more thanaverage intelhgence and
’ ally to investigate the wonders of Lury Cave, and he gave | owdettmute s oo % | Rolsons, solanaceous .. oo 8 | thrift. Now it may be questioned whether the average New :
srosti : Presaing machine, N Tand i perior i particulars. ‘
! ::m n?:crs an interesting account of his adventures and dis- e § , = :?ur“ ved®.... E E:;‘l ::c (;xizg?:: cz ii::;::‘w:‘:: ;::.o mdl::d:: ;: e ‘
H + This Luray Cave undoubtedly possesses the most wonder- 3 | patlways. Rocky Mountaln ...... ¥ winter idleness as in bis unthrifty laboriousness at all sea- |
4 ful geological formations yet discovered on this continent. " B | Maw gusnmios. tmprovement s, % sons.  The characteristics of Ye Yankee mechanic, which
The accessible portions of it extend some three or four miles, ] %  have made him king of artisans, are not those of the Yankee
] and there are other parts still unexplored. Messrs. Tiffany - farmer. The one is alert, ever ready to discover and adopt
. & Co., of this city, have just received and placed upon ex- | 5 o improvements, and always bent on making the best use of
hibition a beautiful collection of specimens of water crystal g - the materials at his command. The other is remarkable
of calcite, nodular stalagmites, calcarcous tufa, crystalline ~ rather for plodding industry, for unthrifty economies, for
pavement, cave pearls, and several varietics of In - M % slowness in changing his practices to meet the
pear] stalactites, =
taken from this remarkable cave. - wants and conditions of the times.
. i & ® Even among the more intelligent New England farmers
7 Thomas N. Dale. “ there is a serious lack of knowledge as to the capabilities of
g Thomas N. Dale, one of the pioneer silk manufacturers — : the soil under caltivation, as to.the crops that can be made
- of Paterson, N, J., died suddenly of heart discase, at that most profitable, and the best means of producing such crops,
a place, July 17th, After a successful carcer as a merchant TABLE OF CONTENTS OF n;" o 'p“kl of the l:m"'bc"uo“ of :l;emﬁﬂﬁllly of 3";;2.
i in this city, Mr. Dale went to Paterson, in 1862, and soon of means for prévanting (NGIRvEReE PR
» ’ THE SCIENTIFIC AMERICAN SUPPLEMENT
g after erected the large silk mill known by his name. ods of supplementing garden and field crops by-the rearing
\ Until r:cmtly i)lr.b Dale ranked among the largest silk No. 188, ;fe:mm“b:lfkmk‘ ‘b“’p' M‘::e?:; live ";:;‘ of aug-
manafacturers in the country. He was specially noted for ugust :
g his high personal worth, bis great interest in matters relat- Her s Maskonns 4 9 AR T8 ing uscless ponds and streams with fish, and soon. Ina
: ing to industrial art, and his active efforts for the promotion Price 10 cents.  For sale by all newsdealers, thousand ways the farmers of New England are pursuing

of the welfare of silk operatives. He was one of the State I- ENGINEERING AND MECHANICS —American Englneering, I1. unthrifty methods, by which they lose every year as muchas
commissioners for the establishment of industrial schools| Yrid&e superstructure.—The Howe truss bridge —Introduction of ron | they win, by which they miss possible advantages that might

In New Jersoy. In 1876, he was appointed United Statcs|  Orehard vistuct —Toockyite g oo nesicamubridge.—~0ak | increase enormously both their wealth and enjoyment.

X Centenninl Commissioner. He has been first vice-president Transmission of Power to a Distance. No doubt it would be an immediate benefit to many a poor
) of the Silk Association of America for many years. He eyt ety Syt M s Mg et farmer to be told how by indoor industry in rough weather

The lewheel Steam - Powell * 4
was a prominent member of the Paterson Board of Trade, Chief m?l;lggot%-s-s~lkwmmmuﬁ;lz‘b’m‘d add a hundred dollars to his income. Certainly

!

e P

1 and also of the United States Board of Trade. :mo.mm::::«u-m of this fast steamer, with & record that would be better than to spend the time in idle gossip st '
ST e T oo e D : the cross-roads store.  But the chances are ten to one against i

. Hearing the Lighininz through the Telephone, | [l TECHNOLOGY AND CHEMISTILY. ~Gas and Gas Making. Byl P, e:llw';:r uf:““ ”m':? "kl'mi_ :"'““"‘ b ad

Referring to the accounts we recently published concern :!:w::-l“ :ﬁﬁ:«Amo;m;”m' ” mmm“"muohm were Ts:“duwu to ﬂ:“ : m‘:?' .
ing the use of the telephone for hearing the electrieal action Progress of Industrial Chemistry. Continuation ot? W. Mallet's Jooted corners, w.fs i toneyaa. mm.b:nh'm ::omm
of supposed earth curronts during thunderstorms, My, | TViewof recent important changos in the industrisl applicationut 0 to p:;“ ) { offorts to gai mnl?i.h Know-
Wm. 8. Aldrich, of Burlington, N. J.. ealls our attention to &mm:m;m,mﬂbmh;ﬂﬂ;ﬂﬁgﬁ% ,_ h;c; ::I;{; mmol;o { f:,::’ e, 1o K : :‘ B""“ no,:.g
4 bisobservations,of similar character, published in ScreNrivie | ¥loctro-metalluney, and othor alterations of metallio surfuces, G moxbu'm n.:)d lncm:o its pr:t‘l;loﬂ ooy '-" -qf'w oy b
l . A : :

AMERICAN, August 3, 1878, Tle stutes that he connected | 111, MAN AND NATURE.~Th figure. Dynk
) . g b o Dyaks of Borneo, 1 5 lof. . )
one pole of the telephone with the gas pipe, and for the Polydaotyle Torses, Recont and Extinot. By PNM“O« o T fasteth s plifrg R

N D .

]

§ other earth frminal he placed a small piece of sheet copper ‘r‘:ntomm oltl::r::.' :.o:: :;. m ?l;t“ mﬁ :'I’ mm 'u:ll‘:l:d“ :NOh‘cOlﬂd IIOF' gt

4 in moist earth surrounded by broken pieces of gas carbon, |  Morse with extra aigit on each fool. The geneology Of the horse, —by a few years o 4

i A wire extended from the copper plate to the telephone, ahowing forefoot, hind foot, foroarm, log, uppor and lower molam of that not one farm in o e
!‘ | ey e typlenl members of the horse's auoestry. cultivation, or its capacity so widely deve
L - e Ewo e IOV R R

i | Tho Ammonin Hath, mlu Do‘:.l:m Mustration, dusts Aansn by M e

e A corcespondent residing ut Honolulu, S8andwich Tslands, Yuloanalopy IR IN:

Action of Animals fn Motion, Ax studl natantanoous photos
says that o good health preservative, especially in summer, | kmphs In oonnooﬂﬂn"ﬂ’m! tho lo-tmvo-“ i :

is to sponge the body with cold water, containing a smull i &"::”":"“::d“& :’{J'{;""‘"“ EpMnan PARSIRR,Y o
percentage of wome wlkall, such s ammonia. The sm i ming by vt ”0““‘“""‘.%"7 2.."

. . . Part 11, Tho end.  Processos by wh nolar wystom "
monia combines with the oil or grease thrown out by the tingulshed, et 3 R

perspiration, forming a soap, which s easily removed from 1V, BLEOTRICITY AND MAGNETISM, ~Eloctric IMschiargos In Rarefiod
the skin, leaving the pores open, thus promoting health and | Gnses
Soaitort. Tho Kleotris Light

The Telophons in Chleago,

rted ot work would ot




way in which young farm hands can
mploy theirspare timeso profitably as in studying to become
intelligent farmers,  And tho best work that can be done
for the young people of our rural districtslies, it sooms to us,
fn the direction of encouraging among them, espocially,in
winter, studies caleulated to make their summer work more
in nt and more profitable to themselvesand to the com-
munity as a whole

Mono)mxiu:mz: NEW DISCOVERIES IN

o ACOUSTIOS,
Tho heretofore received theory of hearing by the tojephone

~wis that the thin dinphragm of metal, like that of the phiono-

graph, served ns asort of artificlal ear drum, which was vi-
brated to and fro by the electrically produced magnotic ot

Scientific American,

them, the new Buresu enters upon its work sorely ham-
pered by the meagerness of the appropriation maude

support.

5SS -
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HOW TO PRESERVE CIDER.
A pure, sweet cider is only obtainable from clean, sound

i

and wiped before grinding.

1 the press, use hair cloth or gunny in place of straw.
As the cider runs from the press let it pass through a hair
sleve into n largoe open vessel that will hold ag much juice as
can be expressed In ono day. Inone day, or sometimes less,
the pomace will rise to the top, and in a short time grow very
thick. When little white bubbles break through it, draw off
the liquid throngh a very small spigot placed about three
inches from the bottom, so that the lees may be left behind,
The cider must be drawn off into very clean, sweet casks,
preferably fresh liquor casks, and closely watched.  The
moment the white bubbles, before mentioned, are perceived
rising at the bunghole, rack it again. Ttis usually necessary
to repeat this three times,  Then A1l up the cask with cider
in every respect lko that originally contained in it, add a
tumbler of warm sweet oil, and bung up tight, For very
fine cider it is customary to add at this stage of the process
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SPIRIT PHOTOGRAPHS.

for its| For somo timen certain cluss of newspapers have abounded
L in marvelous tales of spirit photography, the work of o lady

photographer of Rochester, N, Y., assisted of course by the
ghosts of hier clients’ ancestors and departed friends,
Recently two lady sitters were impressed by the old fash

fruit, and the fruit should therefore be carefully examined joned yot familiar costume and aapect of the spirits attend

ing them in their pictures; and set to work to trace their
probable pre-spirit bistory in the pages of an old magazino
for Indies, The search was successful, the original of one
of the spirits proving to be an engraving entitled ““ Nour-
mahal” and the other “The Last Rose of Summer.” No
doubt the spirits can give good reasons for masquerading in
those particular costumes, but us yet they have failed to do so.

The photographs and engravings fell into the hands of a
representative of the Rochester Union, who, in order to as-
certain the process by which the ghostly picture was printed
beside the sharply defined portrait, submitted them to a
photographer who does not deal in spirits. The process
was practically illustrated and explained as follows: A ne-
gative is first taken of the engraving. When the sitter
comes for a picture the negative is turned the other side,
the collodion put on and the glass put in the camera. In
this manner the portrait of the sitter is on one side of the

tractions and r epulsions of the iron core. The most recent
‘experiments, by observers such as M. Du Moncel, M, Ader,
and H, Wildbrand, show that this explanation is incorreot,
becanse the magnetic intensity of the telephone is found to
be altogether too feeble to move or overcome the inertin of
the metallic diaphragm.

The corrected theory now is, that the sounds heard in the

about half & pound of glucose (starch sugar), or a smaller glass and what is intended for the spirit on the other. When
portion of white sugar. The cask should then be allowed the negative comes to be printed the paper is placed against
to remain in & cool place until the cider has acquired the de- ' the side of the glass having the portrait of the sitter and ex- §
sired flavor, In the meantime clean barrels for its recep- | posed to the light. The spirit being on the other side of q
tion should be prepared, as follows: Some clean strips of | the glass has to strike through it, which gives it the hazy '1
rags are dipped in melted sulphur, lighted and burned in the ' appearance, while the portrait, being on the side next the
! bunghole, and the bung laid loosely on the end of the rag so | light, comes out clearly defined. Any one who is desirous
telephone are due to a movement of the molecules com- | g to retain the sulphur vapor within the barrcl.  Then tie | of doing o can test this for himself, and the illustration
posing the iron core of the telephone, induced by the elec- | up half u pound of mustard seed in a conrse muslin bag, and  shown by the photographer explained the matter fully to
trical current. These molecular movements are conveni- | put it in the barrel, fill the barrel with cider, add about a t the eyes of the inquiring newspaper man. The more artistic
ently transmitted to the ear by the iron diaphragm ; but pa- | quarter of a pound of isinglass or fine gelatine dissolved a photographer is, of course, the more unearthly he can make
per or glass may be substituted for the iron ; indeed, the in hot water. the work, and the-gentleman in question said he could pro-
~diaphragm may be altogether removed, and the sounds will | - This is the old fashioned way, and will keep cider in the | duce a picture of the most ghastly description.
then be transmitted to the car through the wooden case or | game condition as when it went into the barrel, if kept in e TS
bandle of the telephone. a cool place, for n year. THE ELECTRICAL ALARM COMPASS.
M. Du Moncel hus made a telephone receiver, consisting Professionnl cider makers are now using calcium sulphite A short time since Mr. Henry A. Severn, of Herne Hill,
merely of a piece of board having a magnetized watch (sulphite of lime), instend of mustard and sulphur vapor. | England, brought out an ingenious compass alarm for use
spring fastened thereto by one end, and a fine helix se- | [y is much more convenient and effectual.  To use it, it is on shipboard. Its purpose is to make the compass signal au-
- cured to the board under the free end of the spring, simply requisite to add one-eighth to onc-qunrteﬁ of an : tomatically any considerable deviation of the ship from ade-
b In this device only molecular vibrations can take place; ' gunce of the sulphite to each gallon of cider in the cask, | Sired course. Over the compass card are placed two index
= but when the hoard is Ilpplied to the ear speech can ba first mixh.g the powdcr in about a quart of the cider, then | hands which can be ndjusted to any lngle: and these hands
o’ heard more clearly than with an ordinary telephone, or even pouring it back into the cask and giving the latter a|8re so connected with an electric alarm that the momeunt the
o the speaking microphone. thorough shaking or rolling. After standing bunged , compass needle passes the limit of variation preseribed an
The results of these new experiments and observations goveral days to allow the sulphite to exert its full action it 8larm bell will ring inthe captain's office, and continue ring-
pe=t seem to indicate that molecular vibrations must hereafter may be bottled off. ing until the ship's proper course is restored. In this way ¢
y be taken into account in  things  relating to acoustics, | The sulphite of lime (which should not he mistaken for the , 8uy departure from the ship's course, as ordered by the offi- :
13 and that a broad field for new discoveries in connection  sulphate of lime) is & commercial article, costing about 40 ' cer in command, whether due to the steersman’s inattention
therewith is now opened to the student, ‘cents a pound by the barrel. It will preserve the sweetness l to duty or to a misunderstanding of the orders given, will
e . of the cider perfectly, but unless care is taken not to add too | be instantly made known. Of course when the officer gives
THE NEW BUREAU OF NATIONAL SURVEY. much of it, it will impart a slight sulphurous taste to the  bis orders to the steersman he sets the index haods to corre-
The organization of the new system of national survey, cider. The bottles and corks used should be perfectly clean, | $pond, and after that he is relieved of the necessity of con-
under the directorship of Clarence King, has been com- and the corks wired down. | stant observation of the compass to be sure that his order is ;
pleted, and the scope of the coming summer’s work hasbeen = A little cinnamon, wintergreen, or sassafras, etc., is often strictly carried out, e
announced. The great central mineral belt, extending added to sweet cider in the bottle, together with a drachm | This invention is just now receiving much attention in the
through Colorado, Utah, Nevada, and California, will be or so of bicarbonate of soda at the moment of driving the scientific and other journals in England; and it is currently
studied first, the main purpose in view being to find out stopper. This helps to neutralize free acids, and renders the | deseribed as novel as well aslikely to be useful.  Its novelty,
what minerals there are, and where they are. liquid effervescent when unstoppered ; but if used in excess | however, is open to question. In principle, and apmmntiy
Mr. King says that in view of the practical questiops it may prejudicially affect the taste. | in mechanical construction, it is substantially identical with
which affeci so many millions of nationsl wealth, little at- — - | the electro magnetic attachment to ship's compasses patentel
tention comparatively will be bestowed on purely scientifi CHANGES IN PHOTOGRAPHY.  in this country by Alfred Foucaut, July 19, 1870.
questions. In other words, as he expresses it, “We will  The substitution of dry sensitive plates for the common | The essential part of the claim for this patent was the
allow the fossils to rest quietly in their beds and permit the wet plates has made great progress during the past year or construction and armangement of a compass, so that, by
rocks to “dip’ as they please, until we have settled some of so; the old cambersome method of dipping a collodion cov- Teason of any material variation in the route of the vessel,
the more important questions relating to economie geol- ered glass plate into water containing nitrate of silver, then the needle of the same would close an electrical or magnetic
ogy.” The precious metals alone, however, are not to en- taking the picture before the plate has time to get dry, is clrenit and sound an alarm, .
gross attention. The plans include a thorough investigation becoming obsolete both for indoor and outdoor work. The apparatus used in demonstrating the practicability of
of the coal, iron, and lead deposits of the United States, | Dry plates, having a sensitiveness equal to or exceeding this system was made in this city by Mr. William F,
which will be conducted concurrently with that of the gold of wet plates, are now casily prepared, und their conveni- | Holske, model maker, now at No. 83 Park Row. Why the

and silver deposits, ence and economy have been fully demonstrated. The tra : inveution has remained so long undeveloped is not known.
The ficld-work of the present summer will be ocoupied veling photographer no longer needs to load himself down

with “ he Metallic Wealth of Colorado,” centering at Lead-  with water bottles, liquids, and bath apparatus, Ho simply
ville; *““Lead Silvers of Nevada,"” centering at Eureka; “The provides a few slips of prepared dry glass, with which and
Great Comstock Lode;” “The Central Gold Field of Cali- a light camera he climbs to the difficult places and secures
fornia.* the views he wants.  The gallery artist is no longer obliged

The Leadville division will be under the chargo of Mr, 8, to waste his business time in waiting for the preparation and
. Emmons, geologist, and Mre. A, D, Wilson, topographer, development of wet plates after his customoers have come;
In charge of the Bureka division will be Profossor Bocker, but he may now both prepare and dovelop the dey plates out'
geologist, and Mr, I A, Clurk, topographer. Mr. King of business hours, and thus attend to two or three  tmes n-t!
himself will supervise the work at the Great Comstook and muny sitters a8 horetofore, These dry plates may be kept
in Californis. on hand ready for use for an indefinite period.

Professor Raphacl Pumpelly, so well known by his sel-| At the present time gelatine is the baso used as the skin
entific researches fn this countey and in Asin, will, It Iy with which to cover these plates.  The golatine Is dissolved
In warm water, bromide of smmonium is added, and the mix-
ture ix digestod with heat. A solution of nitrate of silver Is
then added, and the mass is thoroughly mixed and cooked,
boing keptat o uniform moderate tempernture for four or
five days continuously.  The mixture is then poured on the
surface of the glass plates, dried in the dark, and the plates
are ready for use. Such plates require an exposure of only
two to three seconds in the camern in order to take the pie
ture.  If greater sensitiveness is wanted, then the gelatine-
silver mixtare must be kept under heat for seven or elght
days instead of four or five. This is a very curious fact.
Why the sensitiveness is increased by prolonging the time
of cooking has not yot been ascertained. The dovelopment
of the picture Is effected by the use of & solution of pyrogals

Noew Bridgo Over tho Missour! near Omaha,

The Burlington and Missouri Railroad Company in Ne-
braskn are about to build & new bridge across the Missourd
River nt Plattsmouth, about one mile below the mouth of
the Platte River and 23 miles below Omaha,

The ontire bridge will be about 8,000 feet in length, about
1,000 foot being over the present bed of the Missouri River,
The bridge Is in the charge of Mr. George 8. Morrison,
chief engineer, who will personally attend to its construe-
tion. The contract for the beton and concrete work has
been given tothe New York Stone Cootracting Company,
and will be done under the supervision of Mr. John C.
Qoudridge, Jr., president of the company. The other con-
tracts are not yet made. The foundation in the river bed
will be 85 feet below low water murk; the bottom of the
bridge 53 feet above high water mark. It will take about a
year to complete the stracture.  The Union Pacific bridge
at Omaha cost over £2,000,000.  The bridge at Plattsmouth
i expected, from superior engineoring, to cost much less,
The Missouri River in the vicinlty of Omaha is noted for its
shifty charscter and treacherous quicksands, The river is
now u mile furthor away from Omaha than it was last year,
and has formed a new channel or cut off through the Ox-
bows, making the river about six miles shorter in leng

Mi. Auva Orank, the famous tolescopo maker

lie ut'h.l fu"n\'xml by a solution of ammonia and bromide of bridge, Mass., was for forty yoars a portrait painter, He ls
potassium, The results produced are sald to be In all re-

, Bpects oxcellent, | :‘l;ml;l:“bll:‘;:::.‘ year of his age, hale, M’“‘m

hoped, take eharge of the investigation of the conl and fron
doponits. Mr. Arnold Hague, late Tmperial Expert of Ching,
Mr, O. K. Gilbert, Inte of the Powell Survey, and Dr, ¥, V.,
Hayden, will be engaged In the work.

Mujor Powell's connection with the survey and with the
Land Commission will not Interfere with the work of ethno
graphical and ethnological research in which he has heon so
long engaged.  The fleld work in this direction during the
present summer will be devoted 1o ¢ ompleting

' the investiga
tion of the architecture, the manufactures, and the family

and tribal charsoteristion of” the Pueblo or Village

) : Todians
of New Mexico and Arizona

The vory important work of classifying the public lands
will be advanced as rapldly as possible

Notwithstanding
the enormous industrial and financial interests which centor

ut present and prospectively, In our Western mineral lands
aod the pational fmportance of the sclentific exploration of
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IMPROVED PRESSING MACHINE.
Mr. J. W. Jones, of Harrisburg, Pa,, has Invented a ma
chine which will probably work a revolution in the dry
pressing of printed sheets. It s In practical use in the
Government Printing OfMce st Washington, and in the Stato
Printing Office ut Harrisburg, and also st the bindery of
Mr. Jobn Mills, 14 Vescy sircet, New
York, This machine will press printed
und folded sheets, without set-off, and
withoat fuller or glazed boards being
interposed hotween them,

When the form is being printed it is
usunlly done In this way: the paper Is
first printed on one side, muking the
indentations all one way; it is then
tarned and printed on the other side;
this operation is ealled backing up.
It makes the same number of indenta-
tions as the first impression, and earries
with it nearly sl of the indentations
made by the fisst fmpression.  These
indentations are conoavo convex.  The
sheets now being printed on both sides
are folded.  The first fold makes the
indentations opposites—concave against
concave, or convex against convex,
depending on which half of ‘the whole
sheet itis,  The sheets, being usually
of double size when printed, are cut
before folding; one half of each sheet,
when cut, will buve the indentations on
one side, while the other half will have
them on the opposite side. The sheot
receiving the second fold, the opposites
are multiplicd; when it receives the
third fold, they are again multiplied;
and this multiplication is continued
with every fold the sheet receives. The
indentations are more easily removed
when the sheets are folded than they
could be if they were placed from two
10 six or more between fuller or glazed
boards and subjocted to great pres-
sure, It will be readily scen that by
placing the sheets in the press, flat, the indentations form,
to a great extent, a mould or counterpart for each other, con-
sequently requiring more pressare to remove them.

The sheets being folded, and the indentations being op-
posed to each other, as described, about 500 are placed in the
trough of the machine, with end boards to secure an even
pressure over the cntire surface, and also to prevent the
marring of the outside sheets by the cords, and bydraulic
pressure is applied, which is so regular that it causes no
beat or friction on the sheets being pressed, consequently
there is no set-off. The sheets, while under pressure, are
tied with cord around the bundles endwise. The muchine
is then opened, and the bundle removed and set aside, with
the pressure relained by means of the tie, until the sheets
are wanted for gathering. The bundles are more casily
ranked up, take up much less room than is required when
they are piled up loose or bundled by hand, and being more
compact thereisless firerisk. While pressing them assmoothly
as the cumbersome hydraulic press, it breaks their backs as

effectually as a crushing machine, and takes out all the |

“Kinks,” which are wont to bother a binder. After pass-
ing through it, the work is more readily handled through all
the stages a book has to pass during the process of binding,
aud is more firm and solid when finished.

It is impracticable to state all the advantages that’ this
new process has over the ordinary methods of dry pressing.
The machinery employed
will be understood by refer-
ence to the engruvings. The
press is supported in an in-
clined position for conveni-
ence in arranging the sheets
1o be pressed, and the frame
in which the platen moves
forms an angular trough for
receiving the corners of the
sheets to be pressed ; the ar
rangement obviates the neces-
sity of arranging the shects,
and saves o great deal of time,
besides insuring accuracy in
the position of the sheets,

The eylinder, A, containg
the plunger, B, having the
head, C, which supports the
four sections, D, of the
platen by means of the short
stout standard.  The station-
ary end of the press is simi-
larly arranged, and the sides
of the press frame are slotted
1o permit of tying the bundles
pressed by the machine, Be-
fore placing the sheets in the
press a strong board having
beveled edges is placed upon
the platen, then as many
sheets as are to be operated
on are placed in the trough

Scientfific A
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The pressure

and another boand Is placed above them,
Is then applisd by means of the hydrulle pumplog ma

irhinvr_\', which isset in operation by touching the foot to the
pedal, E.
passes through o valve, I,
| which sounds whon the imit of pressure is reached

The water suppliod to the hydraulic eylinder, A,
An olectric alarm is provided
Tho |

JONES' PRESSING MACHINE-FRONT,.

bundle is then tied with a strong cord which passes around
it in two directions.

Fi73

By turning the valve, G, the water in the cylinder, A, is
| allowed to escape to the cistern beneath the pumps, and the
bundle is removed to give place to another. The sheets
thus placed under pressure and tied are retained under
pressure as long ns may be desired independently of the
press. The time required is from 10 to 24 hours. The

five minutes, The arrnngement of Ives aod pump plungers
I8 shown in Figure | I H, bein the plu ' 1 the
Induction valves: J J, the oduotion v I K. the
safety valve The pump e mounted on o small olstern
which contalns the water supply
Any further Information regarding thi= Invention may
e obtained from It inventor, whose
nddre In given nbove

- .

Wild Animals In Algerin,

Wild animals are rapidly disappear
ng from Algeria. The French Gov
ornment pays ten dollars for every lion
or panther that is killed, and about forty
cents for every jackal, Last voar re-
wards were paid on 83 lions, 40 lion-
osses, O oubwg 530 panthers, 45 young
pathers; 1,072 hyenns; and 14,784
Jnckals,

——etl G O e

How to Print Severnl Coplos of n

Letter,
A new process, by M. Chardon, 1 ns
follows: Muake a zine tray ahout o

Quarter of an inch in depth, and pour
into it a warm solution mnde as fol
Wate r,
baryta, 234
gelatine, 1 ounce; glycerine, 6 ounces,

lows: } ounces; sulphate of

ounces; sugar, 1 ounce;

Write whatever is required 1o be print-

ed upon a sheet of white paper, using

instead of ordinary ink the aniline color

known as “violet of methylaniline:"”
08 5oon a8 the writing is pretty dry lay
It upon the gelatine surfuce and rub the
buek of the paper with the palm of the
hand, The ink will be absorbed by
the gelatinous product.  All that s to
be done in order to obtain a facsimile
of the writing is to lay a sheet of paper
upon the writing on the gelatine and
rub the buck with the hand. From
forty to fifty can thus be drawn off in
o few minutes, We find that in warm
weather plates thus prepared remain too soft and adhesive to
work satisfactorily. Better results are obtained when o
larger proportion of barium sulphate—say 314 instead of 21¢
ounces—are used and the mixture is heated for an hour on
the water-bath,

San Francisco’s Big Ferryboat.

The Central Pacific Company’s new ferryboat, Selano,
measures as follows: Length, 424 feet; height of sides in
center, 18 feet 5 inches; lieight at ends, 15 feel 10 inches;
width over guards, 116 feet. The Solano will have two ver-
tical beam engines of 60 inch cylinders and 11 fool stroke.
The wheels are 80 feet in diameter, with buckets having s face
of 17 feet. Eight steel boilers, each 28 feet in length, will
be provided, and will be made in pairs. Four Pratt trusses
give a longitudinal stiffuess, and connect the deck and bot-
tom of the boat in true bridge style. She is a double-ender,
and has four rudders at cach end, worked by a hydraulic
steering apparatus operated by an independent steam pump.
The engines work independently, each moving one wheel,
which revolves independently of the others. The boilers are
placed upon the deck to prevent the escaping steam from
rotting the wood. The hold is divided into eleven water-
tight compartments, which render her less liable to <ink and
ulso strengthen her.  Four tracks will be placed upon her

time required to place the sheets under pressure is less than

PRESSING MACHINE—REAR VIEW,

decks, which will accommodate 48 freight cars or 24 passen-
ger coaches.  Her slips will
be provided with aprons 100
feet in length, which will ad-
mit of cars being tuken aboard
without uncoupling from the
engine. The Solano is in-
tended to run between Marti-
nez and Benicin, where slips
are being built for her. By
this route the distance be-
tween San Fraueisco and Sa-
cramento will be but 85 miles,
instead of 140 miles by the
way of Livermore, and 151 by
the way of San Pablo,

Sign of Prosperous Times.
The President of the Board
of Emigration in this city in-
forms us that emigrants, at
the rate of 8,000 per week, are
arriving at this port. A note
worthy feature is the largoe
proportion of Germans and
Russians among them, all of
whom immediately push west-
wanl, He states, moreover,
_are a very superior class, and
a5 such the Western &:G
- areto be congratulated in hav-

manent po on. ¢
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n%%a;-t- ~ IMPROVED GRINDING MILL,

~ We give herewith engravings of an improved grinding
recently patented by Mr. Stephen P. Walling, of South
ston, N. Y. The improvement relates to means for
‘adjusting the stones and to the general construction of the
‘mill.  Fig. 1 is a central vertical section, and Figs, 2 and 8

v

e

re plan views. The mill represented in the engraving is -

~ horizontal mill of the portable class,
hut the improvements may be applied
to vertical and stationary mills,

The husk frame, A, supports the
stationary stone and contains the spin-
dle, B, upon which is mounted the
running stone. The spindle rests in a
slep in the lever, D, fulerumed in the
Jower part of the frame, A,  Thiglever
is conneeted with the shorter arm of
‘he lever, B, which is weighted suffi-
ciently to overbalance the weight of
the spindle and running stone. At the -
upper end of the spidle there is a hard-
‘encd steel plug that receives the end of

the adjusting serew, F.  This serew is
prevented from becoming accidentally
loosened by a packing of flexible rub-
ber which takes the place of a jam nut.
The spindle is held up against the ad-
justing serew by the counterweight on
the lever, B, whieh keeps the running
ftoneup to its work and at the same time
allows it to yield whenever a hard sub-
stance chanees to got into the mill, and
brings it back into its normal position
after the hard substance is discharged
from between the stones.  The adjust-
able plates, G, fill the spaces in the
easing between the pillars and prevent
the eseape of flour dust.  The spindle,
B, is made in two parts, which ure con-
nected by the coupling, €. This coup-
ling is capable of yielding so that a
slight luteral motion in one part of the
spindle does not affect the other part.
The spindie is provided with means for
continuous lubrication, and if by any means it becomes
slightly heated the expansion tends to relieve the stones
rather than to eause them to bind, as in the ordinary con-
struction.  In addition to these advantages the mill can be
readily taken apart and the stones conveniently removed for
dressing,

Further information may be obtained by addressing the
inventor as above.

e
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A NEW RAILROAD TIE,

The enormous consumption of timber for railroad ties,
especially in this country, where we do not take time to
use things to the best advantage, is making the right
kinds of wood for the purpose more and more scarce
every year. The Lumberman’s Gazette estimates that as
we have now about 90,000 miles of railroads the an-
nual consumption of ties or sleepers alone is 40,000,000,
or thirty years' growth of 75,000 acres. This tremendous
destruction of cross-tie timber, only certain kinds and sizes
of which can be used for the purpose, is using up the stock
within reach so fast, and good ties are in consequence becom-
ing so hard to get in many quarters, that railway managers
are seriously turning their thoughts toward some substitute,
Of course the only available rival of wood is iron, and the

be for a long time to come, so low that the difference in price
between it and wood as a mate-
rial for the purpose is not the
insuperable objection to its use
that it was only a few years
ago. Indeed many of the
European government rail-
ways, notably those of Bel-
gium, have decided
only iron ties in the future.
The German railway manasge-
ment have also advised the
and it will doubtless
soon be of
the English railways are also
trying them on a large
Taking a series of years, iron,
from ity almost endle
bility, is 80 much chesper than

to lsy

same,
uclu|-lwl. Some
=( .lll'.

s durn

wood that it must eventually
take its place, not only t.;r
but for
other structural uses now mo

railroad ties many
nopolized by wood

The accompanying engrav-
ings Hlustrute 4 new wronght
iron ¢ross-tic patented in the
United States, May 11, 1875,
and April 8 and May 20, 1879,
by Mr. Henry Reese, of Balti
more, Md,, for

now pending in

SeLAUNY

and which
putents are
Eungland,

Belgium, Austris, Italy, and

Frunce, Germany

American,

Spain. This tie is claimed to meet fully all the requirements

of simplicity, cheapness, strength united with elasticity, caso
of construction and of laying in track, and to be in all re-
gpecta o practical golution of the question.

The large illustration is a perspective view of a section of
track 1aid with this tie, Fig, 1 is a plan view of one end of
u tie with the rail fastenings and o section of the rail.  Fig.

WALLING'S IMPROVED MILL.

2 is a side elevation of the same, with part of one flange of
the tie and of the vertical web broken away to show the shape,
situation, and arrangement of the fastening parts. Fig 3is
a cross section of the body of the tie, and Fig. 4 is an eleva-
tion of the spring, made of flat steel, as shown in the per-
spective view; the dotted lines in the same figure show the
same spring as made of round steel.

A, Figs. 1 and 2, show the permanent lug, which is turned
up from the upper plate of the tie, and against and under

which one base flange of the rail is firmly held, while the
| other flange is held in the same way by the movable clamp,
B, which is pressed firmly against (embracing both) the flange
i and the top plate of the tie by thespring, C. The part of the
clamp, B, which goes under the tie has at its end an up-
| turned toe which rises into the opening left by turning up
[the lug, A. The object of this toe is to prevent the removal
| of the clamp from its place in case of the malicious or acci-
| dental removal of the spring, C, as the clamp is pressed up to
| the tie by the ballast and can only be taken out by its re-
| moval. The spring, C, rests at its free end under a shoulder
| of the clamp, B, and its fast end is socketed in a slot in the
top plate, and has a hook or projection, shown at a, Fig. 4,
to go under the top plate and keep the spring in position.

The object of reversing the alternate ties end for end, os |
price of that article from various causes is, and is likely to ' shown, is to bring the permanent lugs, and also the movable |

clamps, on both sides of the base flanges of the mils, The

REESE'S RAILROAD TIE.

effect is obvions. The springs by their reaction against the
tie draw the permanent lugs with force against the rail base,
and ns these lugs alternate on opposite sides of the bar at
short distances apart, the effect is to hold the rails firmly to
the ties and make a solid substantial superstructure, at the
same time allowing the rails to expand and contract with
summer’s heat and winter’s cold.

Further information may be obtained
from the patentee at 209 W. Pratt
Street, Baltimore, Md.

An improved governor for marine
and other engines, in which the speed
is controlled by centrifugal balls, has
been patented by Mr. Samuel Whitoey,
of Wheeler, Ala. In this device s
worm gear is acted upon by a pinion in
such a way as to rotate the governor
spindle when the engine runs normal-
ly, but when the speed is suddenly in-
creased, it will 1ift the valve stem and
cheek its engine.

A meter for measuring the amount
of steam consumed for heating pur-
poses in stores, houses, etc., has been
patented by Mr. Joseph A. Cook, of
Auburn, N. Y. It consists of a re-
servoir for receiving water, and a float
placed in the reservoir and moved by
the water, so as to operate a pair of
arms that move the registering me-
chanism. The same inventor has pa-
tented a self-adjusting valve for regu-
lating the pressure and supply of steam
for heating purposes.

An improved railway gate, con-
structed o that it will be opened by an
approaching train and held open until
the train passes, has been patented by
Messrs. Lewis C. Pope and Obed N.
Tencher, of Paola, Kan.

Mr. Samuel G. Martin, of South Am-
boy, N. J., has recently secured two
patents for steam steering apparatusfor vessels. By the use
of two separate piston heads, in a single evlinder, the rudder
can be held centrally or to either side. For double-ended
vessels two steam cylinders are used, and chains pass to both
rudders from the pistons, so by the movement of the pistons
the rudders will be turned.

Mr. Horatio Nelson, of New York city, has patented an
improved enameled screw propeller which will not corrode,
and works in the water with less friction than the ordinary
wheels.

An improved balanced steam engine has been patented hy
Mr. James O. Baird, of Brooklyn, N. Y. This engine bas
three cylinders, with pistons working alternately upon dia-
metrically opposite cranks. The engine is provided with a
balanced steam valve of peculiar form,

An improved dynamometrical governor has been patented
by Mr. Ernest A. Bourry, of St. Gallen, Switzerland. In
this device, by suitable appliances, the variations of the
power load, or resistance, are utilized directly to operate the
throttle valve,

Mr. John L. Custer, of Bonaparte, Iowa, has devised a ma-
chine for excavating ditches to a true water line and finishing
them for the laying of drain tile. The construction of the

machine cannot be readily deseribed without an engraving.

Mr. Paul 8. Forbes, of New York city, has invented s steam
boiler provided with serpentine fire flues, so arranged that
their bends or coils may pass
alternately through the upper
part of the water space and
the lower part of the steam
space. It is said that with
this construction steam will be
generated faster and with less
quantity of fuel than when
boilers of the ordinary con-
struction are used.

Mr John H. Fairbank, of
McKeesport, Pa., has invent-
ed an improved balanced
valve for steam engines. The
advantages of this valve over
others lie in its cheapness and
simplicity, its fewer number
of parts, and the ease with
which it can be adjusted or
loosened or tightened upon
the valve seats,

An improved dredging ap-
paratus has been patented by
Mr. John Grant, of New Or
leans, La.  This invention is
an improvement upon the
dredging apparatus for which
letters patent were granted to
the same invoutor, July 18,
1576, The present inveation
consists in u vertically adjust-

able defleoting plate
throughout the do
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Justable with the and which is used to stir
the bed whenever it Is of such a nature as not to be easily dis-
integrated by the unassisted netion of the water.

An improvemont in brakes for wagons and cars has been
patented by Mosers, Mathow C. Franklin nnd Nathaniel Lun-
drum, of Prairie Len, Texas, The Invention consists in a pe-
culiar arrangement of the brako bar, a cam bar, and a foot
Jever, which insures & powerful action.

Mr. James Montgomery, of Jersey City, N. I,
an fmproved car wheol, which consists in
wheel with slots which radiate from the eye, an
ments around the odges of said slots; also in the construction
and application of an elastic packing to incloso three sides of
the tread picce of the wheel and form a bed for the tread in
the peripheral groove of the wheel.

An improvement in car couplings has boen patented by Mr,
Milton Logan, of Foxburg, Pa.  Theinvention isanimprove-
ment upon letters patent granted to the same inventor, July
80, 1878, and relates to means for operating the hook-endod
draw bars shown in that patent.  The coupling may be read-
ily operated from either the platform or from the ground at
one side of the car. It is also connected by a rod with the
ghort arm of the lever pivoted on the top of the car, so that it
may be operated from the top, ‘

Mr. Willism Loudon, of Superior, Neb,, has patented an |
improvement in pumps, the object of which is to prevent the
accumulation of sand around submerged pump eylinders und
the stoppage of the inflow of water to the cylinder.  The
oylinder is provided with a cylindrical shield, placed so as to
leave a space betwoen it and the cylinder, so that the water
can pass to the cylinder and enter the same, said shield being
composed of foraminated cylindrical shells, with a layer of
wire gauze between, which offors a froe passage to the water,
but prevents the sand from coming in contact with the oylin-
der.

An improved railroad switeh, patented by Mr, William L.
Potter, of Mechanicsville, N. Y., consists in an arrangement
of movable guide bars that cause the wheels to take the track
for which the switch is set and permit the passage of a train
from either direction or upon either track without danger of
the wheels leaving the rails and without jolt, -

Mr. Joseph W. Riley, of Hollidaysburg, Pa., has patented
an improvement in side trusses for bridges. The trusses are
formed of the longitudinal bars, cross bars, cross rods or
bolts, studs, and elliptical braces, arranged o as to secure the

greatest possible rigidity and strength with the smallest ex- '
pense.
An improved device for cutting railroad rails, patented by |

|

Scientific Amevican,

Correspondence,

Magnetization of Molten fron,

"1 % the Bibitor of the Scientific American :

In your fssuc of July 6th I notice a report of ** Magnetiz
fug Malten Iron,” the experiment having boon made by Mr.
Chernoff and reported by Dr. G, W, Biomens, 1 donot know
that it {8 a matter of much fmportance, but believe I was
the fiest person to try the experiment, which I did in the
foundry of the Fall River Iron Works in 1872, T had never
thought it fmportant enough to report in the seientifie press,

‘Farmer, of the U. 8. Torpedo Station,

I bad two objects in view, ono of which was the produc-
tlon of powrr(ul permanent magnets, the other the produc-
tion of malleable iron by a polarization of the atoms in the
direotion of the current, during the chango from a molten to

a wolid condition,  Inthe fivst 1 falled, as 1 believe every one |

olso will; for, since heat destroys o magnet, hoat will also
provont permanent magnotization,  In the second T suceeed
ol to n cortain degree, and samples of the iron I made, heated
to neherry red, and drawn under the hammer to chisel points,
are now, or were at one time, in the possession of Mr. A. A,
Pope, President of the Cleveland Malleable Iron Co., and of
Dr. W. W, Keen, Philadelphia.

If it wonld be of sufficient interest, I will send you a sketch
of my apparatus and description of my experiments.  I'made
use of the 60 cup Bunsen battery, of Brown University, kind-
Iy loaned me by Prof. Appleton, and was unable to carry
the experiment to the end T would wish, becanse of the evo-
lution of nitrous acid from my battery, which nearly suffo.
ented the workmen auv the foundry. I would like to try it
again with & powerful Brush machine, for the results were
very interesting,

My bars of iron eame out of the mould solid, and if hollow
ones were produced by some one else, the reason must be
sought in some defect of making the mould or pouring.

SPENCER BORDEN.

Fall River, Mass,, July 11, 1870,

——e

Edison’s Dynamometer.—An Improvement
Suzgested,
To the Editor of the Seientific American :

Noticing in your last issue the dynsmometer invented by
Mr, Edison, it occurred to me as rather odd for him to adopt
such coarse devices for measuring power, however effective
they may be. Why did he not apply the principle of the
tasimeter to this purpose? It seems feasible enough to a

[AvcusT o, 1870,

. —
"“) the apparntus the friction of the fan shnft can Ix
measured and any change in the resistance from varying
| density of the air | tmmoediately indicated,”
Hexny Monrrox
Stevens Instituto of Toechinology,

Hoboken, N. J., July 18, 1879,
-
Oconn Currents ot St, Paul's Rooks,
These rocks are nbout 640 miles distant from the const of

Mr. John M. Peterson, of Michigamme, Mich., consists of | 18¥yman. Suppose the driving and driven shaft to be placed
two Arms, p[m'cd wgethcr at one end' .nd the opmiw fm . “iﬂlly in line, but not wnnm: pmv‘dc c‘ch wi‘h an
ends adapted 10 receive cutters, which are applied to oppo- 3rm. allow the arms to overlap each other at the ends, and

site sides of the rail, and forced agninst the same by a ratchet
lever screwing a nut upon a shaft joining the ends of the
arms, whereby the knives or cutters are made to cut through
the rail.

o=

Recent Declstons Relating to Patents,
BY THE U. & CIRCUIT COURT—EASTERN DISTRICT OF
VIRGINIA.

Sayles v. Richmond, Frodericksburg and Potomac Railroad
Company.—1. Where a patent has been granted for fourteen
years and extended for seven years, a svit may be brought
against an infringer for profits that accrued at any time dur-
ing the twenty-one years, if brought within six years after
the extended patent expires.

2. The United States circuit court has jurisdiction of suits
in equity relating to patents between citizens of different
States. It is doubted whether the circuit court has juris-
diction in patent cases, except by injunclion, where the
partics are citizens of the same State.

8. Where it is sought to recover in equity profits result-
ing to the defendant from using, through a series of years,
a mechanical invention without the owners' consent or
authority, which profits do not consist in specific sums of
money received by the defendant in $o using the invention,
but simply consist in the advantage and convenience derived
from using them, and such advantage is a matter to be esti-
mated asa whole, it is not a matter of accounts, and, there-
fore, a bill cannot be sustained for an account. Where
there 15 an adequate common law remedy, equity cannot
take jurisdiction of a bill for profits arising from the use of
a patent solely on the ground of constructive trusteeship.

BY THE ACTING COMMISSIONER OF PATENTS,

Ez parte Holeomb.—Even though an ol form of article is
much improved and rendered far more salable by a certain
method of making it, yet, as that method consisted in the
ecmployment of means within the knowledge or grasp of
those acquainted with the business, such method does not
constitute an invention within the statutory enumeration
of inventions for which letters patent can be granted.

—N
-_—

American Institute Exhibition,

The forty-eighth exhibition of this Institute will open
September 17th, in thiscity. Parties having novelties which
they intend to bring to public notice should at onee address
the General Buperintendent for blanks and information, The |
medals, it is said, bave been increased, and special awards
will be made upon & number of articles,

place between the ends of the arms a carbon button having
electrical connections as in the tasimeter. The button would
be pressed more or less, according to the power consumed
by the driven shaft, and its electrical conductivity would be
changed with every variation of pressure.

To insure accuracy in the indications of the galvanometer,
another tasimeter arranged to receive a variable amount of
pressure should be connected with a switch, so thatit could
at any moment be thrown into the electrical circuit in place
of the button carried by the arms.

If the tasimeter is so sensitive and so accurate for exceed-
ingly small pressures, why should it not be more accurate
in indicating heavy pressure? X

—_— ———e<tr——

The Edison Dynsmomoter,
To the Editor of the Scientific American:

In your issue of July 26th, you remark that Mr. Edison’s
new dynamometer is ““in principle something like other
dynamometers.” Are you aware how much it is like onc
devised by Mr. Horatio Allen and used in the government
experiments on steam expansion in 1865

As described by Prof. Fairman Rogers, at a meeting of

the Franklin Tastitute, March 16th, 1865, and published in |

my report as seeretary, it appears as follows (sec Journal
of the Franklin Institute. vol. 49, page 281):

“The shaft being cut between the engine and the first
fan, a grooved pulley is keyed upon the engine shaft and
one exactly similar upon the fan shaft. An endless rope is
laid over these two pulleys in such a way that the bight of
the rope hangs down before and behind. In these bights
are hung two grooved pulleys of a diameter equai o the
distance of the large pulleys apart, and to these smaller
pulleys equal weights, so that the rope is held tightly in
the grooves of the large pulleys. The engine pulley being
turned by the engine, sufficient extra weight is added to the
hanging pulley on the driving side of the rope to equal the
elrain on the rope, which represents the resistance of the
fans, when the whole system will be in equilibrium, and the
amount of power to drive the fans will be measured by the
tension of the rope, and consequently by half the extra
weight which has been added.

““If the resistance of the fans increases by any means, the

weight rises; if the resistance diminishes, the weight falls, ©
and a spring balance is fastened to the weight and o lho'

floor to take up these irregularities.

“A rod attached to the weight and carrying a pencil, mov
ing over the surface of a cylinder running from the shaft,
serves Lo register the power required to run the fans,

South Ameriea, and 850 miles from the island of Fernando
do Norhonn,  The group of rocks is gearcely more than half
a mile in cireumferonce, and their highest poiut fs only 64

, has Invonted though I at the time reported it to some of my friends, among | feet above sea level
providing a car them Prof. John H. Appleton, of Brown University; Prof, | Their smallness Is tho striking feature in their appearance
din reinforce- Barker, of Ponnsylvania University; and afterward Prof. | as they are approsched

They show themselves as five small
projecting peaks, which are black at their bases and white
with birds’ dung on their summits, A yellowish white band
shows out about tide mark,

The sea was dashing up in fonm at the southienst end of
the rocks, and along line of breakers stretehing from the op-
posite end marked the course of the equatorinl current, The
birds were to be seen hovering over the island in thousands,
Only three Kinds inhabit it—<two noddics and the boohy,
The noddies (Anous stolidus and A melanogenys) wre small
terns or sea swallows, blnek ull over, with the exception of
n small white pateh on the head,  The hooby (Sula leucogas
ter) is & Kind of gannet,  The full grown birds are white on
the belly, with a black head and throat, the black ending on
the neck, where it joins the white in a straight conspicuous
line. The back 18 dark. The younger birds are brown all
over. Some few of both birds soon came off to have « look
at the ship.

We moved gradually up to the islands, sounding ns we
went; the Captain and Lisutenant Tiyard mounted into the
foretop and steered the vessel from thence, looking out for
rocks. The water is deep right up to the rocks, and o hawser
was sent on shore in a boat und made fast round a project-
ing lump of rock, and the ship was moored by means of it
in about 100 fathoms of water, although not more than 100
yards distant from shore.

Such an arrangement i only possible under the peculiar
circumstances which occur here.  The wind and current are
constantly in the same direction, and keep a ship fastened to
the rock always as far off from it as the rope will allow. 1
never properly realized the strength of an oceanic current
until I saw the equatorial current running past St. Paul's
Rocks.

Ordinarily at sea the current, of course, does not make
itself visible in any way; one merely bas its existence hrought
to one's notice by finding at midday, when the position of
the ship is made known, that the ship is 20 miles or so nearer
or farther off from port than dead reckoning had led one to
suppose she would be, and one is correspondingly elated or
depressed.

But St. Paul's Rocks is a small fixed point in the midst of
a great occan current, which is to be seen rushing past the
rocks like a mill race, and a ship’s boat is seen to be baflled
in its attempts to pull against the stream.—Mowly, Notes by a

Naturalis,
>

NEW AGRICULTURAL INVENTIONS.

Mr. Joseph 8. Noyes, of Ransom Center, Mich., has
ented an improved gate, which is supported on a hinged bar,
50 that it may be raised or lowered by the simple movement
of a lever. It is also provided with a peculiar arrangement
of latches,

An improved implement for leveling and smoothing the
ground in preparing it to roceive seed, has been patented by
Mr. Charles A. Meeker, of Green’s Farms, Conn.  The in-
vention consists in the combination of two sets of rollers and
disks, the disks of the rear set being placed at a less distance
apart than those of the forward set.  The implement is pro-
'ﬂdedwilhlmpur.

A device by which the sides and tops of hedges can be
trimmed accurately and quickly, and with much less labor
than by other trimmers now in use, has been patented by Mr.
Heory Unkrich, of Fairfield, lowa. »

An improved machine for trimming hedges, which is so
constructed as to trim the top and one side of the hedge at
one operation, and which may be adjusted to work upon
level or inclined ground, is the invention of Messrs. Albert
G. Rogers and Harlow M. Freeman, of L Mo,

Mr. Morris C. Pennock, of Alliance, O., has invented an
improvement in churns, which is provided with a novel form
of rotary dasher, and with slotted journal bearings and

An improvement in the class of machines that are adapted
for both distributing guano, or other fertilizer, and de-

-




Scientific American,

A NEW OPTICAL DELUSION,

Mr. Sylvanus P. Thompson, Professor of Physics at Uni
versity College, Bristol, England, presented n very peculinr
optieal delusion st the last meeting of the Bociété Francaise.
Upon examining the discovery of Mr. Thompson it will be
seen that it congists of twodistinet phenomena, verified by
the annexed engravings,

The fint stroboscopic circlo consists of n series of con-
centric rings about one twentieth of an inch in width and
about the same distance apart (Fig. 1). It is not positively
necessary to adhere to these dimensions, for the same can be

Coma] The Future of Texas.
A recent traveler in Texas, after visiting every section
~ of the State reached by rallronds, comes to the conclu
“sion that the possibilities of the State have been vastly over
‘mated. Toward the end of a very intelligent series of letters
‘tothe Tribune he says:
~ Texas contains 274,350 square miles. It would make five
States as large as 1linois, but no just inference can be drawn
from its size alone as to its capacity for sustaining popula-
‘tion,  IHinois contains fully as much first-rte agricultural
land ss Pexas. The whole of Eastern Texas, embracing a
territory larger than Ohio, consists of pine barrens, with & | varied in size in proportion to the audience that is to view
little arable land along the valleys of the streams. Out of | the experiments. 1If the iliustration is moved by the hand
the valleys the soil is sandy, and would not pay to clearand 'in a small circle without rotating it, or if it is given the
cultivate. This region will never be thickly settled. It
NOW SUpports a scanty population of lumbermen and very
poor farmers, who cultivate little patches along the creek
bottoms. The larger streams are bordered by narrow tracts
of good soil where there are some large cotton plantations.
‘This part of the State is not a new country, and except on
the openingof the lumber industry by the building of rail-
roads, it has had no growth in recent years. Something y
might be done with fruit culture—a few peach orcharnds at
Palestine have proved remarkably profitable, their product o
bringing high prices in the St. Louis market ; but the popula-
tion lacks enterprise to develop any new branch of indus-
try. :
West of the pine barrens isa broad belt of rich, black, roll-
ing prairic country, stretching from the Red River southward
almost to the Gulf, and having an average width of about
200 miles. This region may be roughly compared in area
to the State of Hlinois. It contains some scrub-oak forests,
where the soil is poor, but fully nine-tenths of the surface is | qume motion that is required to rinse out a pail, the circle
first-rate land, as good as the best prairie land in the North- | will revolve around its center in the same direction that the
west. Rich and inexhanstible as is the soil, however, this ' gr wing moves, and will complete a revolution as the draw-
section shows little tendency toward dense settlement.  The i 0 completes its circular motion.
nortliern portion is being subdivided into small farms, and| PRor the second experiment a black circle is drawn, the in-
is filling up with a good, industrious white population, but ' yariorof which is provided with a certain number of equidis-
the central nu_d southern portions naturally run to large ! tant teeth (Fig. 2). The drawing being moved in the same
cotton plantations. Cotton is the best crop in this whole | 1 anner as above described, the toothed circle will also re-
region. Central Texas is the best cotton country in the | volve butin the contrary direction.
south, and is now producing one-sixth of the whole cotton
crop of the United States. It is not nearly as good a corn
country as Illinois and Kentucky ; and for the production
of wheat,no part of it can compare with Minnesota, Iowa, and
Kansas. Root erops do not succeed, the tubers being large,
coarse, and watery, Sowe fruits do tolerably well, particu-
larly peaches and pears, but little attention is given to
raising them. Apples are brought from the north.
Further west is a broad belt of hilly or rolling country,
consisting of prairies and post-oak or black-juck openings,
that is too dry for agriculture, but is well adapted for
grazing. This is the great cattle region. It stretches from
the Red River to the Rio Grande and the Gulf. Some
portions of it may eventually be cultivated, if the rain-fall |
should increase by elimatic changes which are said to be
going on along the eastern border of the whole arid region
from Montana down to Mexico, but nine-tenths of its sur-
face will always be devoted to pasturage, and will con-
sequently support only a scanty population of herdsmen.
Still further west is an immense arid region, comprising
about three-fifths of the whole surface of the State, Some of
it is valuable for grazing; a little, lying close to streams,
can be cultivated by irrization. A great deal is absolute
desert, growing nothing but cactus and chaparral. Veins
of copper and iron have been discovered in the mountain-
ous districts, and when they are opened, as they will be
when the Texas Paeific Railroad is completed to the Rio
Grande, considerable population will be brought in. With
all the resources of mining, agriculture by irrigation, and
region, its population
will, however, always be inconsiderable. ’

As a whole the State is regarded as unlikely ever to have
a population greater than Ohio. A moderately dense farm-
ing population in the center, flanked by a sparse population
in the east and a still sparser one in the west, grading
off to a region with no inhabitants worth mentioning, is ull.
Texas can look forward to. ‘

Fie. 1.

Fiec. 2.

¥

The movements are especially interesting and entertaining
when the figures are combined as shown in Fig. 3.

The same result is obtained with other concentric curves
as well us with circles. By means of a photographic trans-
parency Mr. Thompson was enabled to throw the figure on
a screen on a very large scale.  The glass plate being moved
as before described, caused the figures on the sereen to ro
tate. In thiscase, also, each circleappeared to rotatearound
ils own center.

!

grazing possessed by this immensc
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Bank of England Notes.

The financial editor of the Philadelphia Ledger states, on
the authority of official report, that the notes of the Bank of
England are made from pure white linen cuttings, never
from rags that have been worn. They have been manufac-
tured for nearly two hundred years by the same family, the |
Portals, Protestant refugees.  So carefully is the paper pre- |
pared that even the number of dips into the pulp made by
each workman is registered on a dial by machinery, and the
sheets are carefully counted and booked to each person
through whose hands they pass.  The printing is done by a
most curious process in Mr. Coe’s department within the
bank building., There is an e¢laborate arrungement for se-
curing that no note shall be exactly like any other in exis
Consequently there never was a duplicate of a Bank Brewster and Adams have deseribed phenomona which are
of England note except by forgery. According to the City | equally curious and are analogous to those of Mr. Thomp-
;;n(;;) lI)I::i.) i::t‘):;hlu:;fn-rlI:::-'l they fill 18,000 boxes, which, if | that iHTll'l:.}:.u:x:.:;)fj‘f‘: T

X X " ! 4 X0s, ; {18, ect or o movoment nots upon the eye for n
placed side by side, would reach three miles, The notes | certain time, a sensation complementary to the real action
placed in a pile would be eight miles high; or if joined end |is produced. For instance, if we gazo n}, the rooks In a ons-
to end would form a ribbon 15,000 miles long; their super- | eade and then at the caseade alternately, for n short time. the
ficiul extent is more than that of Hyde Park; their original | rocks will appear tomoye upward; or if wo oxamine n nlr;'x\m
value was over $15,000,000,000, and their weight over one | below a caseade or waterfall, wo will notice that the water
hundred and twelve tons. flows much faster in the middle than st the sides of tho

No explanation can as yet be given for these curious and
interesting facts.  Mr. Thompson does not believe the pro
perty of the retina to relain images for a cortain thme can
account for this, and we are of the same opinion.  Without
intending to produce a new theory, Mr. Thompson thinks it
best to compare this with some other well known phenome
na, from which a new property may be attributed to the
eye,

Lence.

notes of seven years is about | son

stream.  If we look at the middle and sides alternately the
water will scem 10 flow backward.

These are a few of the phenomens that might be com-
pared with those of Mr. Thompson, and which may arise
from a common cause.

New Curlosities at the Smithsonian Institution,

A number of interesting specimens bave, according to the
Washington Republican, been recently added to the ethno-
logical division of the Smithsonian Institaution, among the
most important of whichare the following: A carved figure
of & man's head, made from fron pyrites. It was found in
Southwestern  Mexico, and is supposed to have been an
amulet, belonging to a great cazique, during the reign of
the Aztecs, The work is highly polished, and presents a
beautiful green and gold appearance. The eyes, nose, and
teeth are brought out in bold relief, the former being com-
posed of opals, which gleam like sparks of fire. The features
are of the most pronounced Aztec type. In a large cave,
about two miles from Silver City, Col., there were found
some specimens of ancient remains, which are supposed o
have been made by the Pueblo people. They consist of
arrows, which still have remnants of their sinew shaftings,
rain gods, and fetiches in carved and painted wood, tribal
totems, and bundles of straw bows and arrows. All these
articles are in o remarkable state of preservation, and it is
thought that the cave in which they were found was
formerly used as a burial place. The entire collection was
presented to the Smitizonian, and will be placed on exhibi
tion in a few days. Probably the most important relic that
has been added to the museum in a long time is an obsidian
vase, made from itztle, or volcanic glass. The workman-
ship on this vase is perfect, not a flaw having been discov-
ered in the work. It represents a monkey in a sitting pos-
ture, with his head bent slightly forward. In the back and
shoulders are apertures in which articles for ornament were
placed. The carving is exquisite, and shows what perfect
lapidaries the semi-civilized people who made it were, as
the material of which it is composed is considered the
hardest to work in. owing to its brittlcoess. This relic was
also found in the Aztec country of Southwestern Mexico.

On the first floor, in the main hall, stands another curiosity
which deserves particular attention. It is a large case, 9
feet by 414 wide, containing numerous species of snakes, all
of which are alive. Through the top, which is covered with
glass, the movements of the reptiles can be plainly seen.
The cage is filled with stumps of trees, grasses, ferns, and
sand, and an artificial lake keeps the ground continually
moist. There the reptiles have full sway, and, although
somewhat repulsive, their cage is always surrounded with
curiosity lovers. Some of the varieties are: coachwhips,
indigo or gophers, chicken, black and garter snakes. A
King snake is also among the collection, and has (o be care-
fully watched, ashe is fond of bugging his companions, and
very frequently Kills them, after which they make a meal
for his highness. This snake is the mortal foe of the rattle-
snake, who always comes out second best in their fights,

The work on the annex to the Smithsonian, in which are
to be stored the Centennial exhibits and contributiqns from
foreign governments to the United States, progresses rapidly,
a large force of workmen being employed. The brick work
on the lower story is nearly completed, and the beams
for the floors will be placed in position during this week.
Nearly two and a quarter acres will be covered by the new
building, und when completed it will be a great ornaument.
A visit to the Smithsonian will well repay all lovers of in-
teresting and curious relies.

.

Hygzlenle Effccts of Sea and Mountain Alr,

This is the time of year when many families leave their
bomes in the city, for the more invigorating mountain or
seashore air, anxious to go where they may derive the most
health giving benefit, and still are undecided which way
they will go, to the mountains or seaside. To such pq.r\ons
the following extract from a recent work by Dr. C. Alberto,
n celebrated Italian physician, may be aun aid in helping them
to decide:

“The marine air,"” says the learned doctor, ““ produces the
same benefit as that of the mountain, but each has a differ-
ent modus gfficiendi; the former acts more forcibly and en-
ergetically on the constitution which retains some robust-
ness and internal resources to profit by it, while the second
ucts more gently, with slower efficacy, being thereby more
suituble to the weaker and less excitable nrgnnix;ﬂions.
From this important distinction, the conscientious physician,
who takes the safety of his patient much to heart, 1;Ilglll to
be able to discriminate whether the alpine or the marine st-
mosphere is the better suited to the ease he has before him, ™

—,——r— N

MM. Baxoen and Husson have communicated to the Aca.
demy of Sciences observations on the phosphorescence of the
flesh of the lobster. They consider it due to & fermentation
in which carbo- and phospho-hydrogens are liberated, and
which is destroyed by putrefaction, just as the bacteria of
carbuuncle are destroyed by the vibriones of putrefaction

Nover Use or Ermer—A prisoner, named Uhlmonn,
rocently barricaded himself in his cellat Vovey, Switzerland,
and defled the gendarmes to take him before the judges. Tt
was not thought advisablo to shoot him, and the court would
not wait till he was starved into surrender, so cther was
thrown into the cell until ho beeame suficlontly stupefied to

be harmless.
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IMPROVEMENT IN SAW GUMMING.

The work of gumming a saw properly and quickly with-
out mjury to the saw plate requires the uso of apphances
perfectly adapted to the purpose. Improvements in this
class of mechanism, which facilitate the process and give
more satisfactory results, will be examined with interest by
those engaged in this branch of industry.

The leading peculianity of the saw gummor, ropresented
in the sccompanying engraving, is an armngement by which
the punch, when struck by the hammer, is driven entirely
throtgh the perforation 1 the saw plato and out of tho wa
chme Thiss offected by means of a flaring hole in the
dic and also 10 the die support  In this way the lability of
springing the plate, by backing out the tightly fitting punch
from the perforation, is avorded,

In connection with the punch, there is a tubular guide,
with a vertical bore corresponding to it so that tho punch
1s accurately guided, and supported at all
pomts against Interal deflection  The dif-
ferent punches are accompanied by sleeves
of uniform external diameler, but accu.
rately fitted internally to its punch.  The
saw 1s hold firmly on the arm by suitable
devices which shde on the horizontal arm,
and are easily adjusted to different dinm-

cters.

The gummer is the invention of Mr
Wm. Tucker, Bast Brookfield, Mass. Mr,
. A. Sibley, of same place, is general
agent, to whom all communications should
be addressed.

A New Groat Gun.

Trial was lately made at Woolwich,
England, of the now 100 ton gun. The
shot with which 1t was loaded weighed
2.0101b. The gun was fitted with a gas
check. Its diameter was very little less
than that of the bore, which has a caliber
of 173{ wches, increasing to 193¢ inches
in the powder chamber. The thickness of
the metal at the muzzle is about 5 inches
only, but at the breech end the cham-
ber 1s surrounded with a wall of iron 2
feet 5 nches through, making the maximum diameter 6
feet 6 mches. The gun i 86 feet in length, of which the
bore occupies 33 feet, and the total length of gun and car
ringe when run out for firing is 44 feet. The cartridge, con-
sisting of 440 1b. of cube powder, strongly bound in can-
vas and stiffened by wooden bands, was rammed home, oc-
cupying 5 feet of the bore, and then followed the projectile,
the length of which was 2 feet 8 inches. The gun was fired
by elecinicaty from the instrument room, and recoiled a con-
siderable way up the platform, but suffered no damage
either to itself or the carriage. The screens registered a ve-
locity of 1,590 feet per second, but the projectile was found
10 have broken up, which may have affected the result.

IMPROVED NUT LOCE.

The annexed engraving represents an improved nut lock
recently patented by Mr. Moses H. Grubb, of Vincent, Pa.
It is designed especially for connecting the rils of railroads,
but it may be used for other purposes. The engraving rep-
resents a rail joint formed by the ;
meeting of two mils. The usual
fishplates, B, are placed upon oppo-
site sides of the mils and fastened
by the bolts, C. Thelock is formed
of two plates of metal, E and F,
which are hinged together at G.
Before the nuts are placed on the
bolts the part E of the lock is put in
place, the nuts are then turned on.
The part F is then made to engage
the opposite part of the hinge ot G,
and is placed parallel with the plate,
E, 8o that the holes formed in it re-
ceive the nuts on the bolts. At one
end of the plate, E, there is a staple
which projects through a slot in the

a dopth of fourteen feet in a stiff clay soil.  Anothoer smaller
portion, weighing about 170 1b., fell on the farm of A. A.
Pingrey nt o distance of two miles from the first,  Many
smaller pieces of a few ounces or pounds weight, wero seat
tored in the vicinity. The smaller mass fell upon a dry
knoll and penetrated the earth vertically to a depth of 415
feet. The fall was accompanied by a noise deseribed as a
continuous roll of thunder accompanied by n crackling
gound

Through the efforts of Professor B, J, Thompson of our
Faculty the smaller mass has been obtained for the univer
gity cnbinet. It is irregularly square in form, about 156x18
inches and of an avernge thickness of 6 inches

i numbers of green, blue,

A Chinese Tile Facotory,

A correspondent of the Builder, in n recent aceount of his
vigit to ono of the mining districts of China, thus describes
the Imperinl ik
miles wost of Pekin

Manufactory at LienJdi-ku
In this factory all the
bricks required for imperial buildings are made, as also large

about fifteen
yellow tiles and

colored tiles for various
The materinl used is a hard blue shale,
nearly as hard ns slate, ground to powder by granite rollers,
thirty or forty feet in dinmeter

and other

ornamental purposes

The powder is then stored

in heaps and taken to the works as roquired For ordinary

work the powder is mixed with a proper proportion of water

and moulded into large bricks, which are Inid out to dry for

A preliminary chemical examination shows the metallie
portion to consist of an alloy of iron, nickel, and tin. Full

half the mass consists of stony matter, which appears in

dark green crystalline masses embedded in a light gray

TUCKER'S SAW GUMMER.

matrix. When the whole is powdered, a violent reaction
ensues on the addition of hydrochloric acid, which is in-
creased onboiling.  The boiling acid appeared to dissolve
all but the gray matrix, abundance of iron passing into solu-
tion. Some of the crystulline masses are two inches in
thickoess, and exhibit distinet mo-
noclivic cleavage. Under the mi-
croscope in thin sections, olivine,
and a triclinic feldspar appear to
be embedded in & matrix of py-
roxene. This work is in the hands
of Professor C. W, Hall of the
University, who intends to make a
very thorough investigation of the
optical properties of the minerals
and matrix. The chemlcal examination was first attempted
upon a very small quantity of material, but, now that we
have an ample quantity, a complete analysis of the several
mincrals und the alloy will be made. A small piece of the

Fig. 4~NUT LOCK.

some hours, after which they are dealt with by the modelers.
When bricks are to have a moulding on the |n,' say for coping
a wall, the plan of operation is as follows: Two picees of
wood, each cut to the shape of the moulding, are placed up-
right on a slab.  The clay brick is placed
between them, and two men run the mould-
ings roughly along with chisels. They
then apply straight edges to test the aceu-
curncy of their work, smd finally rub the
edges with moulds somewhat in the same
way ns plasterers make mouldings at home,
The brick is then passed to a third man,
who cuts any necessary holes in it, and to
the fourth, who trims it off and repairs any
defect.  The orpnmental tiles and hricks,
representing fabulous animals, ete., aro
first roughly moulded, nnd afterwards fin-
ished off with tools exactly similar to those
used for modeling in clay in Europe,
Some of this work has some pretensions to
artistic merit.  All the bricks and tiles are
baked in ovens, and then, after having the
glaze put on, are baked a second time. All
the work done at this manufactory appears
to be first rate, and the number of people
employed when they are busy is about 500,
—_— e— — —
Breadth of the United States.
Few people are aware that the proud
boast of Englishmen that the sun never sets
on the British Empire is equally applicable
to the United States. Instead of being the western limit of
the Union, San Francisco is only about midway between the
furthest Aleutinn Isle, acquired by our purchase of Alaska,
and Eastport, Me. Our territory extends through 197° of
longitude, or 17* more than half way round the globe. The
Rocky Mountain Preshyterian, in commenting on this fact,
says: “ When the sunis giving its good-night kiss to our
westernmost isle, on the confines of Behring’s Sea, it is
already flooding the fields and forests of Maine with its morn-
ing light, and in the castern’part of that State is more thanan
hour high. At the very moment when the Aleutian fisher-
man, warned by the approaching shades of night, is pulling
his canoe toward the shore, the wood-chopper of Maine is be-
ginning to make the forest echo with the stirring music of
his ax.”

B e e
——

The Brooklyn Navy Yard.
The chief naval depot of the United States is widely known
as the Brooklyn Navy Yard; but few have any adequate idea
of its importance or the many ob-
jects of interest to be scen there. It
is one of the most delightful as well

plate, F, and receives the key, K,
which holds the plate, F, securely in

place. The key, K, has o feather
which passes through a slot in the

staple and is turned to prevent it
from jurring loose; 's looped and
swiveled handle Is then turned down
against its lower end, preventing it
from turning or being secidentally
thrown out of place,

In some cases the Inventor em-
ploys n ring like that shown in Fig, 4, instead of the key.
The advantage of locking or unlocking all of the nuts ut onee
will be apparent, and it will also be admitted that this form
of nut lock has the mlvantages of simplicity and security,

- - ——
A Metoorite in Town,

Professor 8. F. Peckhum says, in a letter to the American
Journal of Belence, dated Minneapolis, May 20, 1870: [ have
the pleasure of informing you that, on the 10th of May, a
meteor exploded and foll in full daylight at 5 P.M., ut F.;usr-
ville, Emmet County, lown, One of the fragments, weigh

ing about 500 Ib., fell on railroad land and was dug up from

GRUBBS NUT LOCK,

metal polished and etehed exhibited the Widmanstittion
figures very finely,

The larger mass is still in the hands of those who dug it
from the ground, although their ownership is contested hy
one who claims to have contracted for the land on which it
fell.  Their ideas regarding its value enlarge daily, the Intest
announcement being that they held it for $5,000,

IT seems now fuirly established, says the Chemical Review,
(on insufficient evidence, we nre Inclined to think), that Botrytis
infestans, the parasite which oceasions the potato disense,
is the same which gives rise W diphtheria,

as instructive spots in the vicinity
of New York. Itshuge workshops,
its great dry dock, built at a cost of
over £2,000,000, and the enormous
amount of machinery and material
attract attention; while the ships
lying at the wharves repairing, or
anchored off the yard in commis
sion, and the enormous guns on the
ordnance wharf, give one an ides of
the means by which Fort Fisher,
New Orleans, and Mobile were
taken, Tho museum in the building
in which the commandant’s office is
situated  containg curiosities from
every part of the world where our
vessels have eruised and our tlag has
floated, with historical relics of the
Navy, and of itself s well worth a

visit,
e
A Doaf=Mute Cow.
A Russinn veterinary surgeon re-

ports thut a cow, twelve years old,

of Algava breed, belonging to
Russinn nobleman, never showed signs of hearing, nor bel-
lowed.  Beecing the other cattle bellow, she tried to imitate
them by stretching her neck and head, and opening her
mouth, but she could not produce any sound. The sense of
vision of this cow was found to be unusually well developed.

Fmerroor paper may be made, according to the Ph
coutische Zeitung, from & pulp consisting one part of
table fiber, two parts of asbestos, 1-10 part of borax,
of alum. The ink is made from 85 parts
of copal varnish, 75 parts of copperas,
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THE NARICA,

The varien, or quisje, somotimes callod the brown eoaiti,
found in Southern Amerlen, Is reprosented in the acoom
panying engraving. 1t I8 n very lively and wmusing anl
mal, and possessed of singular powers of nose and lmb
Distrustful by nature lEwill vory seldom vonture to approach
w strange object until it has endeavored o ascertain the na
ture of the unknown by means of ity sonse of smell, which
i murvelously ncute. It soems 1o bo as inquisitive as it Is
disteustful, and will not be satisfled until it has, by gradual
degrees, approached nond examined anything which it does
not quite understand,

One of these snimals, which was kept in confinement for
some  time, woas extremely tame to those who under-
stood the peculinrity of s temper, hut was  irresisti-
bly morose and sulky with those who would not re
speal it oustoms.  Any stranger who ventured to ap-
pronch the animul was repelled
with open mouth and threat.
ening cries, unless ho propl
tintedd the creature by offering
it some delicncy of which it
was fond. It would then lay
asido its suspicions demeanor
and become suddenly confiden-
tial, returning the caresses of its
newly found friend, and scarch.
ing eagerly for a further supply
of food. It proved to be quite
n useful inhabitant of the house
when it was domestionted, for it
wis uccustomed to roum over
the premises in chase of mice
and rats, which it pursued un.
relentingly through house, hay
loft, and stables. It was also
accustomed to pay visits into
the garden, where it spent much
of its time in catching snails and
slugs, and in digging after
worms—a task for which its
powerful claws are eminently
caleulated to adapt it. When it
was supplied with meat, it was
acoustomed to tear its food to
picees with its claws before car
rying it to the mouth; and in the
actof feeding, it always supplied

itself by hitching one of its
claws in the morsel which it was
about to carry to its mouth. It

struck up a friendship with a
little dog, and would permit its
four-footed friend to occupy
the same bed, but would never
endure the society of any other
animal,

The color of this creature
extremely variable, as it seldom
or never happens that two speci-
mens are marked in precisely
the same manner. In some in-
dividuals the dark portion of the
fur is brown, mottled with black;
but the general hue of the fur is
a brown, tinted more or less with

1S

chestnut, and occasionally being
§0 pale asto be of & warm fawn

color. The under surface of the
body and the internal face of
the limbs are of a gray hue,

tinged with yellow or orange,

according to the individual, and
extending, in some cases, to the
sides of the neck and the lower

Jﬂnr The coat of the narica is

rather thick, and the texture of

the fur is harsh; it does not lie closely to the body, but pre
sents a rather shaggy and rough aspect

e —
Uses of the Hop-Plant,
’

In the Wiener Lan Zeitung, Dr. Emil Pott

culls attention to the many useful purposes for which vari

diwirthschafliche

ous parts of the hop plant may be applied, over and above
the mere production of the umbels employed in brewi Lo
which alone the grow care appears to be i th
present time. To 1 ! iri 1 !
vegetab d a juic ch n ! ) ‘
oring no can be extrn : T § heir

greatly v he 1 if f ! an g
Ware O zren im 15 U il u
for paper-making ¢ pared from them, and thougl
the goods thu manuia ired cannot De sausiact Iy
bleached, very serviceable unbleached papers and cardbonrds

The fiber
in the manufacture of textile fabrics

are got from this raw mnterial can also be used
Experiments in this
direction extend to o fur-buck date, and in Bweden yarn and
hn established
which Is constantly increasing in im
The of
hitherto pre { considerable ditficulties, but thes nppear
to be effectually oy by

by Dr, Wei f Neutomischel,

linen making from hop fiber long been an

branch of industry,

portance and extent eparation the fibers has

ereome

Lt
ol

proce recently devised

steeping them for 24 hours

Scientific Jmerican,

hus been added.

flexible aud tractable.  This he effeets by boiling them in
elosed vessols with soap and soda, and after thorough wash-
ing, treating them with diluted acetic neid, and then again
washing In cold water.  Another use to which hop twigs
may be put is that of basket and wicker work, Lastly, it
must not be forgotien that the young shoots form a very
palatable vegetable, not inferior to wsparagus in delicacy of
flavor, while the leaves, and the spent hops themselves, sup
ply an excellent food for live stock generally, und especially
for sheep.  Dr. Pott contends that by due recognition of
some or nll of these numerous virtues of the plant, growers

NARICA, OR QUASJE—Nasua Narica

to the hop itself, which of course will remain the chief ob

ject in view, and can render themselve

v are at present subjec ted.

- & ——

Fossil Footprints In Anthracite,

At the last meeting of the Academy of Natural Sciences

Dr. Joseph Leidy read a letter from Mr, W. Lorenz, Chief
Engineer of the Philadelphia and Reading Railroad Com
pan erring to a fossil specimen presented to the Acade-
) Mr. Willia D. H. Mason, of Willlamstown, Pa
'h 15 a mass of coal shale with footprints, and
d ! he do il the Ellangowan colliery. in

Mal i id Mr. Lorenz remarks that it is of

1 rest | ing been the first specimen of the Kind
found in the anthracite coal field I'he spocimen is an ir-
| regular slab, upwards of a foot long, and loss than half the
breadth.  The upper surface is obseurely rvipple marked

longitudinally, and is crossed In a slant by seven tracks,
The
four tracks on the right occupy o line of six Inches, and are
The

more porfeot impressions exhibit four widely divergont toes,

which nre’in pairs, except one, in advancs on the right

about an inch and a half apart from those on the left.

anecessively increasing in length from within outwardly,
excepting that the fourth toe is slightly shortor than the
third, The expanse on the tracks I8 about one ineh, The

in eold water containing & per cent of sulphuric acid, or for
20 minutes in bolling water to which 8 per cent of the acid
Other mineral acids, wuch, for instance, ns
murintic, may be similarly employed, Nordlinger, of Btutt.
gort, also has patented o plan of rendoring the fibers very

87

impressions probably pe rtaln to some salamandroid animal ;

and as 1t had been found useful to refer to fossil foot tracks

ua the representatives of the animal by which they were

" made under distinet names, he would, In accordunce with o

suggestion from Mr, Lorenz, namo the form represented the

Ellnngowan snthraciy,
—_——t————————————

Parrot Speech,

The interesting sketch of the ** History of My FParrol,”
which Dr. Wilks contributes to the current number of the
’,-'l’
of Intercommunication
sitnten the

Journal of Meuntal Beienee, deserves n p waing notice
the facts
among men and among animals necs

comparutive study of
sdmission
that animals possess language; and the mechanism and
apparatus for articulate speech, in those animals which pos-
sess it, do not differ from those of man, A bird learns to

can always repay the cost of cultivation without reference | speak by imitation, through the organs of hearing, and in a

manner very similar to that in
which ehildren learn words and
sentences, and the bird speaks
on ~[N-¢‘i.|| oceaxions in conse

of

sugrestion, ** the usual provoca-

quence some association or
tive for set spreches at all pe-
riods of human life.” A new
expression, after having been re-
peatedly uttered before the par-
rot, is practiced by it spontaneous-
ly, indefatigably working at the
sentence by iteell, At first it is
only able to get out the fimst
word or two, then and
more, until it has the power of
uttering the whole. In just the
way a child will learn a

more

same
French sentence. A sentence is
soon lost by the parrot if not
frequently uttered, and the Inst
lost first; the first
most readily ac
quired—are lost last. Speech of
the bird, on any given occasion,

words are

words—those

is due to suggestion—the pre
sence of the person or object
with which the words were first
associated. Of this Dr. Wilks
zives severn]l striking instances;
as, *““balf-past two"
the coachman comes for orders

whenever

* go to sleep ”
after dark, “ give
when dinner appears,
““cheese ™ when the
put upon the table, a sound like
water being poured out when-
evera jug of water is brought
in. Thus the bird
words or sounds with objects,
and, where the right names have
been taughbt it,

when approached
me a bit”
and

cheese is

ARSI ntes

may be said to

know their pames; more, the

bird invents names, making a

particular sound, which bhad

been taught, whenever

were brought upon the

abl The sight of a cat makes

the parrot say " mew,” as the

sight of a train makes a child
say “ puff, pufl.”

Dr. Wiks concludes by re-

marking that the differences be-
tween animals and children are
much slighter than are the expla
nations, which,on the wssumption

of instinct in the one case and
reason in the other, we put upon
them, and suggests that the

chief difference between mau and animals is to

v found in

I more independent | smaliness of knowledge of the fino arts possessed by the
of the great fluctuations in the price of the latter to which | latter.— Laneced >

.th\

!

!
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A Baby Sea Lion,
A sea lion, sent by rail from San Francisco to Central

| Purk, New York city,in the latter part of June, gave birth to

| baby could suck his rather unnatural mother

a cub on the way. By the 4th of July the little fellow had
length of about two feot, fifteen
The mother did not uTectionate, and
was rather disinclined to suckle her offspring, at least in the
day timg

attained a and  weighed

pounds SOCIm very
The superintendent said, however, that the nurs

ing probably took place during the night

As the swim.-
ming powers of the little fellow were not fully deve loped, it
was proposed to draw tho water out of the tank, so that the
When the
lntter is approached she shows anger and makes for the in-
truder, barking and showing hoer ugly fangs.  Last yvear, In
the Brighton (England) aquarium a sen lion Wis Ilt;rlb, nndd
one also in the Cinelnnati Zoologiea! Garden.  In the latter
cnse the mother died soon after the birth of her cub, nod the
little sea lion died also,
. —
Tue height of impudence, the Chemical Resiown thinks, is

the man who seeks to abrogate patents ealling himself o
patent law reformor!
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Intelleet In Mrutes.
During my residence in Cornwall, says a correspondent of
Natwre, 1 had & most intelligent and faithful dog for fificen
1 bad him when a month old.  His mother was a
Deautiful liver-colorod spaniel, rather large; his father a
Dlack Newfoundland; my dog took after him in color and

sl
ll':?w a young and self-taught artist asked mo to allow

bim to pamt my likeness in oil colors, and consented. His
studio was in the next town, three miles distant, and as often
as required I went over; 1. however, did not take my dog
with me. It was done in Kit-Oat sizo; and he succeeded so0
well i the likeness and artistic work, that when exhibited
at the annual meeting of the Polytechnic Society at Ful-
mouth, & medal was awarded to it, and, as well, it was
“Jughly commended.”  Not only this, it brought him into
notice and gained him lots of employment. The artist was
so grateful for my attention that he presented me with the
painting, and I still have it. When it was brought to my
house, my old dog was present with the family at the ““un-
veiling;” nothing was sard to lam nor mvitation given him
to notioe it. W saw that his gaze was steadily fixed on it,
and he soon became excited, and whined, and tried to lick
and serateh it, and was so much taken up with it that we—
although so well knowing lus intelligence—were all quite
surprised; in fact, could searcely believe that he should
know it was my likeness. We, however, had sufficient proof
after it was hung up in our parlor; the room was rather
low, and under the picture stood a chair; the door was left
opon without any thought about the dog; he, however, soon
found it out, when a low whining and seratching was heard
by the family, and on search being made, he was in the
chair trying to get at the picture. After this T put it up
higher, %0 as to prevent it bemng injured by him. This did
not prevent him from paying attention to it, for whenever I
was away from home, whether for a short or long time—
somelimes for several days—he spent most of his time gaz-
ing on 1t, and as it auppeared to give him comfort the door
was always left open for him.  When I was long away he
mnde & low whining, as if to draw attention to it. This
lasted for years, in fact as long as he lived, and was able to
see it, I have never kept a dog since he died, I dare not—
hus loss =0 much affected me. I might tell of many of his
wonderful actions; be could do most of such things as are
related of other dogs. I am now only anxious to notice this
recognition of my likeness, from never having heard of
another such fact being recorded of any other dog.

Another correspondent says: During the recent severe
winter a friend was in the habit of throwing crumbs for
birds ontside his bedroom window. The family have a fine
black cat, which, seeing that the crumbs brought birds,
would occasionally hide herself bebind some shrubs, and
when the birds came for their breakfast, would pounce out
upon them with varving success. The crumbs had been laid
out as usual, one afterncon, but left untouched, and during
the night a slight fall of snow occurred. On looking out
pext morning my friend observed puss busily engaged
scratching away the snow. Curious to learn what she
sought, he waited, and saw her take the crumbs up from the
cleared space apd lay them one after another on the snow.
After doing this she retired behind the shrubs to wait fur-
ther developments.  This was repeated on two other ocea-
sions, until finally they were obliged to give up putting out
crumbs, as Puss showed herself such a fatal enemy to the
birds,

SIS

Immunity of Rodents to Solanaccous Polsons.
Acednding to the Lancet, Prof. Haeckel, of Marseilles, has
investigated the action of the alkaloids of solanaceous plants
upon the rodents, with a view of ascertaining the conditions !
which determioe the remarkable immunity to the poisonous ?
effects of such alkaloids presented by these animals. The |
fact of the immunity has long been known in the ease of the
rabbit and guinea-pig, especially with regard to belladonna,
and Prof. Haeckel has shown that it is also possessed by
severnl species of mts, and exists not only for belladonnn,
but also for the alkaloids of black and white hellebore, and
of stramonium.  The results which he has obtained show
that the rabbit and guinea-pig may be fod for a long time
with the leaves, and even with the roots, oi the poisonons

solanncewe without detriment, and that the rat bears vcrylrit

well the addition of these plants to Its ordinary food. The
immunity of the rabbit and guinen-pig is so great that Prof.
Haeckel wasable to bring up several genorations on this food,
giving them, during the summer, the leaves exclusively, and
during the winter mixing dried powdered leaves and roots

Scientific Dwmerican,

1
immuuity of the rodents to these poisons depends on their
poculiar organization, and suggested, as an important sub-
jeet for investigation, the precise point in the aunimal series
at which the immunity exists,
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Travoling Rockns,

Lord Dunraven, in an interesting article in the Nineteenth
Century nbout Canada, and his experiences in moose hunt-
ing, relates the following:

A strange scene, which eame within my observation last
yoar, says his Lordship, completely puzzled mo ot the time,
and has done 8o ever gince, 1 wns in Nova Scotin in tho
fall, when one day my Indian told me that inalnke close by
all the rocks were moving out of the water—a circumstance
which I thought not a little strange, However, I went to
look at the unbeard-of spectaele, and, sure enough, there
were the rocks apparently all moving out of the water on
to dry land. The lake is of considerable extent, but shallow
and full of great masses of rock  Many of these masses ap-
pear to have traveled right out of the lake, and are now high
and dry some fifteen yards above the margin of the water.
They have plowed deep and regularly defined channels for
themselves,  You may sce them of all sizes, from blocks of,
say, roughly speaking, six or cight feet in diameter, down
to stones which a man could Jift, Moreover, you find them
in various stages of progress, some a hundred yards or more
from shore and apparently just beginning to move ; others,
half-way to their destination, and others again, as I have
aid, high and dry above the water.  In all cases there is a
distinet groove or furrow, which the rock has clearly
plowed for itself. T noticed one particularly good specimen,
an enormous block which lay some yards above high-water
mark. The earth and stones were heaped up in front of it
to a height of three or four feet. There was a decp furrow,
the exact breadth of the block, leading down directly from
it into the lake, and extending till it was hidden from my
sight by the depth of the water.  Loose stones and pebbles
were piled up on each side of this groove in a regular, clear-
ly defined line. T thought at first that from some cause or
other the smaller stones, pebbles, and sand had been dragged
down from above, and consequently had piled themselves
up in front of all the large rocks too heavy to be removed,
and had left a vacant space or furrow behind the rocks.
But if that had been the case the drift of moving material
would of course have joined together again in the space of
a few yards behind the fixed rocks. On the contrary, these
grooves or furrows remained the same width throughout
their entire length, and, have, I think, undoubtedly been
caused by the rock forcing its way up through the loose
shingle and stones which compose the bed of thelake. What
power has set these rocke in motion it is difficult to decide.
The action of ice is the only thing that might explain it; but
how ice could exert itself in that special manner, and why,
if ice is the cause of it, it does not manifest that tendency in
every portion of the world, I do not pretend to comprehend.

My attention having been once directed to this, I noticed
it in various other lakes. Unfortunately my Indian only
mentioned it 1o me a day or two before I left the woods, I

subject. Possibly some of my readers may be able to ac-
count for this, to me, extraordinary phenomenon.

[Any one familiar with ice action in our northern lakes and
rivers, will have no great difficulty in accounting for the
rock movement described. It takes place in various ways,
depending on the depth of water, the breadth of the pond
or river, the force of the wind and waves, variations in wa-
ter level, and other conditions.  Just which of these causes,

tin lake it is impossible to say from the description he gives.

the water, had most to do in moving the bowlders on shore.
—Eb.]

.
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Machinesmado Hommerod Horsennalls,

According to the Tronmonger, nnother of our labor-saving
machines is about to be adopted in England. The Stirchley
Company will now, the writer says, become the sole manu-
facturers in England of the Shoridan horsenails.  These are
the product of a recent American deviee of indubitable me-
They are hammered hot from head to point by a suc-
cession of blows similar to those made by hand,  To manu-

Probably the last named, and the wedging of the ice-masses
aguinst the Jarger rocks, when rising and falling with | °38¢ Of the free end of the lever, and traction on the key

[Au:r;f)gr 9, 1870.

MISCELLANEOUS INVENTIONS,

Moessrs. Charles Holzner and John Winstandley, of Louis
ville, Ky., have patented an improvement in conl-hods,
which consists in forming the lower edge of the hody por-
tion of the hod with an outwardly-flared flange, and fasten-
{ing the heop, foot, or basc-ring thereto by contracting it

upon said flange and riveting the ends of the hoop together
in such contracted position upon the flange. It also con-
| sists in combining with the flanged body portion and hase-
ring n wooden bottom having a metal lning and a tapering
or beveled edge, which bottom is foreed inside the bhase ring
up into the lower edge of the hod, and clamps the flange at
the bottom of the body portion between its boveled edge and
the baso-ring to make a compact and secure connection, We
eall attention to an advertisement in another column relnting
to the invention.
| An adjustable ““‘scoop-hoard,” adapted for attachment to
the tail of the wagon, for use in husking or hauling corn,
and for other purposes, bns been patented by Messrs, Thos,
F. McGuire and John Ditto, of Oxford, In. Tt consists in
the combination, with the hinged scoop-board, of n semi-
circle-brace, having apertures for a clamping pin or screw,
that passes through a keeper,

Mr. Samuel T. Harrison, of San José, Cal., has patented
an improvement in magazine fire-arms, which consists of a
carrier having an intermittent vertical movoment controlled
by a lever conneeted with a finger on the guard, which re-
ceives the cartridge from the magazine, earries it to the
breech of the piece, and when it is ejected inta the breech,
returns and locks the breech-block in place behind it.  Also,
a breech-block, in which is sheathed the needle, connected
by a link with the finger of the guard, from which it reccives
an intermittent reciprocatory movement, serving to drive
the cartridge from the carrier into the brecch.
| A paper bag, provided with a tie-<cord secured within a

fold on that edge of the blank which forms one of the seam-
laps, has been patented by Mr. Charles Newman, of Alton,

|

Mr. Edwin D. Finch, of Stanton, Mich., has devised an
improved mechanical telephone, in which the vibrations of
a diaphragm are transmitted by a cord or wire to a receiving-
diaphragm at a distance ; and the invention consists in
novel features, whereby the vibrations are concentrated upon
| the line, and false vibrations prevented ; also, in means for
'adjusting the tension of the line and diaphragms, and re-
lieving the diaphragms of tension when not in use,

Mr. Robert MacKellar, of Peckskill, N. Y., bas invented
an improvement in fire-grates for burning soft and bard
coal. It is so constructed that the conl can be easily stirred
' and kept loose and free from ashes, so as to burn freely. Tt
i consists in the combination of the screw with a grate having
' a slot formed through its center, the screw forming the mid-
' dle portion of the grate.
| A banger, having arms or yokes formed of spiral springs,
| united by a central piece of wire formed into a loop, by
which it is hung from a hook, bas been patented by Mr.
Frederick H. Zahn, of Springfield, Tl

An improvement in apparatus for disintegrating grain

bad not time, therefore, to make any investigation into the sod distilling spirits, patented by Mr. Edward Fox, of

Brooklyn, N. Y., consists in combining, with the mash-tub
and still, a steam-pipe, injector, mash-pipe, and pan, and in
combining with the still & dome having a pipe leading to
condenser, perforated trays, and gutters.

A lock adapted for securing both the upper and lower sash
' of the same window has been patented by Mr. George F.
' Knight, of Carroll, O. It consists in the combination of
'a detachable key baving a nib, and a pivoted spring-actusted

alone or combined, operated in Lord Dunraven's Nova Sco- angular lever, having a lug to engage with a windowsash,

“and the apertured case inclosing the lever, so that when the
key is turned in a certain position its nib will catch over the

will then tilt the lever, but when turned iuto another posi-
tion will release the lever.

An improvement in that class of coffee-pots which are
provided with an inner receptacle or strainer, has been pat.
ented by Mr. Thomas Keys, of Jacksonville, 1L It consists
in providing the inner receptacle or strainer of a coffee-pot
with an inwardly-projecting flange or lip near its top.

Mr. David Smith, of Boston, Mass., has patented an im-
provement in urine-guards for water closet seats, The guard
is preferably made of glass or glazed carthenware, or other
material which will not absorb molsture,

——t W —
The Manufcture of Damnsous Stoeol,

facture the nail in Ameriea o Jointstook company was
recently started at Cleveland, Ohio, with a capital of $50,000,

with equal parts of other food,  He adopts the views of
Bouchardat, enunciated long ago by Ohatin with respect
to arsenic, that the effect of the polsons lessens in proportion
as animals recede in organization from man, He believes,
from further experiments, that the alkalolds of these poisons
are destroyed as fast as they enter the blood. M. Colin, in
the discassion on the report, was inclined to attribute the
immunity of the roderts rather to the small solubility of the
vegetable alkaloids, which need, for absorption, transforma-
tion into w soluble compound by the action of the gastric
juice.  In these animals the food rests n very short time in
the stomach, and passes with great rapidity into the intes-
tine, and the alkaloids pass away by the bowel almost un-
chavged. M. Chatin, however, doubted this explanation,
on the ground that the alkaloids of the vegotables, although
in themselves insoluble, are commonly %o combined in the
plant that they will dissolve readily, He believed that the

and having Mr. Henry B. Sheridan, €, B, the inventor of | In & series of articles on mining and metallurgy at the
the machine, for its mannging dircetor,‘or president. The  Paris Exhibition is promulgated the | intorest-
'muchlncs are capable of tarning out an average of 500 1b, ' ing data on the method of making Damascus stool sword
‘w'day,'and any pattern which may be required can be shaped, blades at Ziatoust, In the Ural: The pig iron ‘

| Two forging machines have boen hrought over from Cleve. | making the Iatter is a spiegel, with 8 per cent
\land, ahd under Mr. Sheridan's nl supervision they
(have been crected at the Stirchloy Works, where 1 have refined. The cast-steel ingots of about five
just seen one of them in operation. Tt was served by an | are made from selected qualities of puddied

| American nailer, who, taking his Swedish iron rods hot | cent of the crucible charge being hard, 28 per o
from a small portable furnace and thrasting them two at | stoel, 1097 per cent refined pig

a time into the machine, which welghsabout 114 tons, and !
runs at 1,000 revolutions & minute, quickly shows them being §
drapping out in the blank, properly hent, and shaped in a | ferent bars. The final pile s m A
style surpassing any hand made horsenail I ever saw. From ‘
the forging machine the blanks are taken, when cold, to
the finishing machine, which draws the blank out, com-
presses it, and points the nail ready to drive. This machine | boil the former in o

weighs nbout 18 ewt., and finishes, with two boys to feed
it, 500 1b,  duy.




ung graduntes, with their sheopsking in hand,
undecided, what profession to pursue,

all theso talonted and accomplished young
going ¥ inquires tho Olristian at Work, Whut
oy do? Where and how strike for suceess
Ithough the professions of law, medicine, civil engi-
neering—and, some may eynically add, the ministry also—
arc overcrowded already, and are driving multitudes at the
point of starvation out of thoir ranks, yet tho vast majority
of these juexperienced and ambitious sheepskin earriers are
‘persuaded that * there is always room at the top,” and that
each for himself is exuctly the individual fitted by his
Maker—and his Almn Mater, of course—to climb there, and
with immense applause.  Now it is well for society and
ankind that there aro 50 many ardent natures who thus
challenge a trial in coveting the best gifts and highest
places,  Their aim is not to be ridiculed or despised. It is
in the main noble and generous,  Very rarely does the do-
liberate acquisition of mere ““ filthy lucre,” or of the means
of low and selfish gratification, consciously and avowedly
enter into it.  One says: *“ As a physician my object shall
be unequaled skill in batfling discase and saving life;” an-
other: ** A5 alawyer, 1 will work for the largest knowledge
of legal principles and the attainment of commanding abili-
ty in settling differences hetween contentious dispositions;”
and 80 each in tuen is largely influenced. let it be granted,
by the purest motives which can be marshaled at the
threshold of his futuce calling, and which beckon him with
winning voices to enter therein,

Against such allurements it may seem u8 ungracious ns
it will possibly prove vain to put two stern and needful
inquiries,

First, ndmitting that the hero of commencement honors
i8 not expected to be an angel acting with absolute unselfish-
ness and unworldliness in the choice of his life-sphere, and
admitting, therefore, that he has a certain right to calculate
the chances of the suceess and the advancement of which,
veil it as we will, sef' is the center and mainspring ; it is
nevertheless proper that he be required to make his caleula-
tion of chances with a cool head, with a rigid and unflinch-
ing investigation of his defective traits, The trick of trans-
lating a Latin ode, or of demonstrating that the three angles
of u triangle are equal to two right angles, or of showing
that Leibnitz is the author of the theory of unconscious
mental activities in metaphysics—all this is not an immacu-
late sign of fitness to argue a case before the Supreme Court,
or to diagnose the ills to which humanity is heir. Let the
young graduate be cautious, be wise, be deliberate in his de-
cision, remembering that it carries with it the gravest issues

of time, and that it binds him to hardest toil and manifold

self-denials.

Secondly, we must not fail to remind the new-born gradu-
ate that conscience should be appealed to as the highest
arbiter in this sovereign self-election to a life-work. Asa
rational and accountable being every man is under obligation
to his moral powers and to his God to ask : Where can I be
the most useful ¥ How can I accomplish the most good ?
Possibly he may conclude—and we suspect that just here

lies room for the exercise of good sense and wisdom—that '

to be useful and happy it is not necessary to be a professional
man at all. The farm makes its cry—and it is a loud and
emphatic cry, too—for educated and noble-minded occu-
pants, The bane of American society to-day isthe silly, nay,
the wicked idea that whoever has been through the schools
must sport a title to his name, or descend to the disgraceful
position of a nobody. This idea is heresy against manhood,
and will prove the utter curse of its proud vietim.

-

What rsmail Pasha did for Egzypt.

Scientific Jmevicun,

agriculture and in manufactures, It is in these great public
attempts that he has become bankrupt—his private extravi-
gances (not to be apologized for) never would have reduced
‘him to this condition,
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The Actlon of Sewer Gas on Lead and Zino.

We take the following, says our excellent contemporary,
the Plumber and Sanitary Hngineer, from the report by Mr.
T. Kinnear, sanitary inspector of Dundee, Scotland, for
1878: :

Tt is impossible to determine otherwise than by experience
and observation how long an ordinary lead soil pipe or trap
will resist the action of sewer gas before perforation takes
place, but it is certain that a thick one will do s0 much
Jonger than a thin one, and it is equally true that one effi-
ciently ventilated will serve nearly double the time of one
continuously air-bound. 1 have paid particular attention to
the action of sewer gas on zine rhones on eaves of buildings
where it was striking on the under part, and found in the
course of a couple of years or so pretty large holes eaten
completely through, showing that that material could not
long withstand the effect of the gas. Lead is, of course,
more durable than zioe, but the difference is only a question
of degree, as shown by the fact that, in not a few of the
water closets repaired by the officers of the department du-
ring the year, small apertures were found in the main verti-
cal lead pipe, and in the eross or horizontal one leading from
it to the trap of the closet various perforations were found
on the top, indicating clearly the operation of foul air from
the drain, Lead traps and soil pipes from water closets,
baths, and fixed basins, are all subject to tear and wear, but
the traps, being burdened with the additional strain of
barring the passage of sewer gas, do their work less efficient-
ly and for a much shorter period than they are generally
credited with, hence the necessity for proper ventilation and
oceasional inspection. There is often considerable indiffer
ence shown by many plumbers when sent by their masters
to examine into complaints of smell supposed to be coming
from lavatory appliances. They usually look for a fluid
leakage; and when that is not perceptible they leave, de-
claring to the complainer that the pipes are all right, when
probably a little longer time spent in making a more com-
plete examination would bave revealed that such was not
the case. They seem to imagine that it is the liquid only
which wears holes, and do not even dream that the gas from
the drain is the most powerful azent of the two as an ele-
ment of mischief. This is another fruitful means by which
sorrow i3 brought to many a home. It is indisputable that
drain air accelerates decay in lead fittings, and these and
their drain connections ought to be periodically examined.
To facilitate this they should be placed in a position of easy
access, with their covering left to open freely, and not hid-
den in an out-of-the-way corner as they usually are.

A Story of Pluck and Yudustry.

We have heard a good deal about hard times of late years,

inml more, perhaps, about the ** insurmountable difficulties
iaucnding the career of a young man, particularly a working
| man, who has neither influence nor capital to back him. A

very preity commentary on that sort of cant is furnished by
the experience of two German boys who landed at Castle
, Garden, strangers and without money, about a dozen years

‘ago. The story—more or less closely paralleled in the experi- |

| ence of thousands—is worth telling, both as an encourage-

. American lifeoffers to the plucky and persevering. It comes

out in connection with a recent festival celebrating the tenth |

| anniversary of the founding of a novel industry, and the

| completion of some extensive factory buildings in the littlo

 village of Brockett's Bridge, N. Y. The story, us told by a
World correspondent, runs in this wise.

89

unanimously awarded him, though there was not an Ameri-
cun on the jury, Triumphs at Parig and Philadelphia fol-
lowed as n matter of course.

Up to 1875 pianoanakers manufactured their own sounding
boards. But at that time Mr. Dolge began their construe-
tion, and now supplies all the leading pisno-makers of the
United States, and exports these sounding boards to England,
Germany, Italy, Norway, ete. A thousand were shipped to
London, July 5, and the foreign agents have received diree-
tions to take no more orders until March, 1880, A large
portion of the new building will be devoted to this branch,
the spruce logs being sawed into planksin the basement and
thence carried through every process until ready for ship-
ment. In conjunction with this the manufacture of piano
mouldings will be carried on, the facilities for carving being
greater than in any other factory in the United States,

Perhaps the thought which most often occurred to the
visitors recently was that all this had been accomplished dur-
ing the four years of severest depression that the country has
ever known. It was in 1875 that Mr. Dolge made his pur-
chase of the old tannery at Brockett's Bridge, with its im-
mense water privilege (600 horse power), and determined to
Jaunch his little bark on larger waters. His best friends
tried to persuade him from the venture, but as he expressed
it, he ““had faith in the country and its future.” Now the
buildings have a frontage of 440 feet, with a height of three
and four stories. Mr. Dolge has $220,000 invested in the
property and gives employment to 150 laborers, nearly all of
whom are American, and all of whom are of the highest type
of intelligent working people. The success of these new in-
dustries has transformed a once deserted village intoa prosper-
ous hamlet, and though the village is eight miles distant from
the railway station at Little Falls, it is attracting many visit-
ors. The Brockett's Bridge people point to their work with
pride as a living proof that even in the hardest times pluck
and brains can force their way to fortune,

Formerly the makers of English pianos shipped the spruce
lumber from this country to make their own sounding boards,
each dealer constructing hisown. When it was first proposed
tosend them the completed sounding boards the Englishmen
laughed at the idea, and when Mr. Bruno Dolge arrived in
London, three yearsago, he found his agents overwhelmed hy
this ridicule and so discouraged that they had not taken a
single order. It looked dark, so bitter was the prejudice
against this Yankee ides. ““Why, it’s all nonsense,” said
one leading London manufacturer; “ you might as well send
us our pianos from America all ready made, you know.”
But Mr. Dolge stuck to his man, got him to see the boards
and test them, and finally took his order for 500 sounding
boards, and then every prominent dealer in London followed
suit. American ingenuity had saved them time, trouble, and
expense, and the success that has crowned these industries
will follow others if our capitalists will only make the ven-
ture. At least this was the moral of the celebration and
speeches.

SESPS
Lemon Verbena,

The well.known fragrant, sweet-scented, or lemon ver-
bean (Lippia citriodora) is regarded among the Spanish
people as a fine stomachic and cordial. 1t is either used in
the form of a cold decoction, sweetened, or five or six leaves
are put into a tea-cup, and hot tea poured upon them. The
author of a recent work, ** Among the Spanish People,” says

. | that the flavor of the tea thus prepared “ is simply delicious,
ment to the young and as an index of the chances which |

and no one who has drunk his Pekoe with it will ever agamn
drink it without a sprig of lemon verbena.” And he further
makes a statement, more important than all the rest, if true,
that is, that if this decoction be used one need ** never suf-
fer from flatulence, never be made nervous or old maidish,
never bave cholera, diarrhes, or loss of appetite.”

—— W —

In along and intelligent letter suggested by the downfall | Thirteen years ago—or, to be precise, on the 11th day of | Oxe MmuoN Businers oF Waear.—The transactions in

of the late Khedive of Egypt, Charles Dudley Warner
pointedly sums up the great works of improvement begun
and largely carried out by the bankrupt monarch. After
trying to show that the unfortunate Khedive only paid the

{ July, 1866—Alfred and Bruno Dolge, boys of seveateen and
nineteen, landed at Castle Garden as emigrants from the
city of Leipsic. Their worldly menns were less than one

"dullur. But they immodiately sought and found work, one

wheat at Chicago, on Saturday, July 19th, the newspapers of
that city state, exceeded one million bushels.
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Rocky Mounntaln Rallways,

penalty of all men who get abead of their time and bave | at his trade as plano maker st £4 o week, the other as an en In aletter from Colorado a correspondent of the New York
not power enough to quite break with it or to compel cir- | graver, For three years Alfred Dolge, the younger of the | Zribune says that there is no more striking evidence of the
cumstances to their will, Mr. Warner says: two, worked steadily with Messrs, Steinway a5 u journey- | prosperity and enterprise of Colorado than the rapidity with
Ismail Pasha has done more or attempted more for the good | man, and then be determined to go into business on his own | which narrow guuge rmailroads are built into the i(m‘k\'
of BEgypt than any ruler since the great Pharaohs. He has | account as a dealer in piano matorinls.  He had little capi | Mountains, **The Denver, South Park and Paclfie nm;I
done more to put it in the line of m.-ul--ru progress than any ‘ tal and was not twenty-one years old.  But e had pluck and | zigzags up the South Platte cafion and over the pass into
. The .u'luc\‘«"un'nl.a of lhc.- mag are | industry. Understanding the business, e coneluded to manu - | the South Park on grades that no engineer could have dared

something amazing, asall readers on Egyptian affairs know. | facture piano feltings instead of importing, and he opened a | to suggest ten years ago, Scarcely less daring bus been the
The Suez Canal is his \\--r.k in a very large sense.  The mo. | small workshop in Brooklyn, associnting his elder brother engineoring of the Denver and Rio Grande m::d over the La
dernization of parts of Cairo and Alexandria is due to him. ' with him, Suceess followed, and he has seen his feltings | Veta Pass of the S8angre de Christo range into the valley of
The building of railways, telegraph lines, and numerons | take the first prize at the World's Fairs in Vienns, Paris, and | the Rio Grande River. More wonderful than either in its

canals is his work. The creation of a trained army, and of | Philadelphin. The feltings are made chiefly from Silesian [ concoption and execution has been the construction of the
schools and bureaus of technical education in connection |
!

ruler since the Conquest,

. : [ wool, though certain brands of Australian and Capo Town | Arkansas Valley Rallroad from this place through the Royul
with it, is his work, aided by foreign military talent (much | are used, and such is the demand for them that the agents | Gorge, a cafion almost as grand in its proportions and .
of it American) which he has called in—an army the com- | in New York have coased to solicit ordors, Of course this innecessiblo than that of the (-'nloruiul Iptl)m\’c‘ not ! l““:‘l’
mon soldiers of which were taught to read and write, and | has not been easy of accomplishmont, for, even in this coun through the gorge, and shall not |;udt.'rluk t ‘ i e
the brightest minds of which had an opportunity for su- 1lr)~. there was a fecling that nothing but European goods y Lo

perior education. He has put steamers on the river, on
the Mediterranean, and on the Red Sea.  He has developed
a large trade with Central Africa. He has been not only
friendly but zealous in the support of schools, of science, of
investigations and explorations for the benefit of Bgypt.
His organized expeditions into the sonth have been more for
exploration and for scientific purposes than for conquest;
und he has Joyally co-operated with England in the suppres-
gion of the slave teade.  He has made expensive and almost
desperate aitempts to interest the Egyptians in improved

task of desoribing it ot second-hand, but I did obserye with

were fit for use; but now the best planomakers of London, |
Paris, and Leipsio (in whick the throe other felt manufaoto: |
ries ave located) send to Brockett's Bridge for their supplies. |

groat Interest the progress of the work above the gorge. The
grading is noarly comploted to Grainett, more than o hun
dred miles from Cation Uity, and the bridging nud track lny-

When the Exposition was held at Vienna Me Dolge ar | ing ¢
L o D Il | lng can bo pushed forward with almost any desired rapidity,
ero In Ju Yy only to find that, through the Incapacity  unless the quarrel betweon the Donver and Rio Grande and
of the United States oficinls, his hoxes were still unpacked. | the Atehigon, Topeka and Santa Bé compunies cnuses de

The jury in piano materinls had already made their nward, liny.

but Mr. Dolge, undaunted, challenged thelr altention,
brought his goods before them, and by practical experiments 1
demonstrated their superiority,  Floally the gold medal was

Much of the grading above the gorge has been difficult

and exponsive, und the grades are vory I avy, but the work
seoms Lo have been well done,

I wot ln this city, to-day, an engineer of the Santa Fé

¥
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road who told me that if his company retained control of the
Arkansas Valloy Tine, and the Gunnison country should de-
velop Into a rich mining region, o line across the groat rango
would probably be built next season. I expressed surprise
and doubt hat it would be possible to cross that range with
a raitrond track, Ho assured me that it was not only possi-
blo, but very probable, It used to be supposed, he gaid, that
the only way in which it was possible to build a railrond
over a great elevation was to distribute the grade over
us much space as possible.  This made the road bed very ex-
pensive.  Railroad engineers in Colorado, he said, now work
on & different theory. They follow the natural contour of
the ground as nearly as possible, and ““ bunch™ the heavy
grades together as much as possible, It is much cheaper, he
continued, to use locomotives_heavy cnough to ke the
rains over the steep places than to spend so much money in
bringing the road to an average grade over a considerable
portion of its line. With the completion of the railroads
now n progress of construction much of the wildest and
grandest seenery in Colorado will be casily reached, and the
Rocky Mountains will yearly become more popular as a

summer resort,”

—

Jelly and Fam.,

Raspberry jam is an essentinl element in the construction
of Washington pie, and as this pie is a Boston institution
which 18 not frequently met with outside of a circle whose
circumference is fifteen miles distant from the Massachusetts
State House, it is not surprising that the greater portion
of the raspberry jam consumed in the United States is made
here.

The manufacture of the article has been increasing of late,
and there are now some eight firms engaged to o greater or
less extent in its production, and making an aggregate of |
nearly 500 tons per annum.  As their product sells for 18
cents per pound, its total value is therefore §180,000. The
dried raspberries of which the jam is made costs 85 cents a
pound, and are bought by the jam manufacturers cither of
farmers and country storekeepers, or of Boston commission

Scientific @_ucrimu.

[Aucust 9, 187,

American Compeotition with Shefficld,

The Mayor of Sheflield, England, recently presided over a
meeting of business men, held in that city, to discuss the
situation of their manufactures, and hear a paper read on
Free Trade, by a Mr. Fletoher. At the conclusion of the
disoussion, Mr. Ward, the Mayor, said that one gentleman ;
hnd remarked that in hig opinion the competition between |
Ameriea and England would cease ns regarded manufac-
tures, beeause American goods were not 8o good in quality
s the English,  He was in a position to contradict a state-
ment 1ike that, because, having a connection with Australia,
he found that American goods were heing preferred in that
market to those manufactured in Sheffield.  When he went
up to London he found that merchants who liad hitherto
gold large quantities of Sheffield goods, bad indents for
American ones, which were cheaper and better in guality.
He conld not for a moment conceive how the American |
manufacturers were to suffer in the race of compotition. It |
was of the utmost importance that those in this cnnntryl'
should put aside that feeling of lethargy that had come like |
a cloud over it, and bestir themselves once more.  He could
remember that in his younger days it was nothing unusual
for him to work 14 or 15 hours a day, but nowadays, it'|
they went to a merchant’s office at ten o'clock in the morn-
ing, they found often that he had not ““come down " to it, '
and if they went at four o'clock in the afternoon, he had |
“wone to his country seat.” They were luxurious now, but
the Americans were painstaking and persevering, They |
worked from early morn to late at night, Some time ago,
when he was in Ameriea, he found the working:classes la-
boring in the grinding-wheels and shops at seven o'clock in
the morning, and there they would remain until seven o'clock
in the evening, [He believed the Americans were working
15 or 20 hours a week more than they were in Sheflield.
Then they saw restrictions put on by the English Govern-
ment, By the Factory Acts, the manufacturer now must
not allow his factory hands to work more than 53 hours a
week. If they went to the continent they would find them
there working 72 hours a week—according to law. Seeing

ever perceptible in the writing fwelf, aud never 1o nffeot
its legibility.

We understand improved instruments are now being
f\mwlruvlwl, nnd will shortly be al work, The fact of thjx
mstroment requiring no clerk to receive the message, Lrang-
lnte, and write it down, scems to be much nppreciated, aw a
half-dozen H!l('h instruments may be telegraphing their yards
of messages into one office without the lenst assistance from
the clerk, who may from time to time cut off und gend out the
ready written messages; so that not only isthe time of *““call.
ing " (a8 with ordinary instruments) saved, but the timo of
waiting till the clerk can attend at the other end of the line to
receive the signalg, which very often amounts to o mueh
longer interval than is required for the whole message Lo
be transmitted, especially in offices fitted with many iﬁslru-
meonts,

There isalsoa great advantage in having an nbsolute record
of what has been sent by the writing telegraph at the trang-
mitting station. Another very important feature is the fa-
cility with which all that it is necessary to learn to use the
instrument may be found out in five minutes, Byery opera-
tion ig exceedingly simple, and there are prnclically-no fine
adjustments anywhere. Variation in the power of the bat-
tery is of no importance, as its effect may be overcome hy
simply pushing the levers, carrying the springs ngainst which
the needles pull a little further in or out, as may be neces
sary. The pen, which is a very small g)uss capillary giphon
tube, is, though of glass, very strong—it may fall several
feet on to a bare floor without breaking—and i3 very easily
adjusted.

The writing telegraph presents facilities and advantages
which, we believe, will make its adoption rapid and exten-
sive.

Dt O
———t

RECENT MECHANICAL INVENTIONS,

Mr. John F. Secord, of North Greenwich, Conn., has de-
vised an improved chain pump bucket, consisting of a rub-
ber knob moulded solid uponan iron link.

Messrs. Jumes M. Johnson and Charles E. Burns, of Lan-

caster, N. H., have invented an improved machine for mak-
ing spool blanks. In this machine the blocks are cut out
and bored simultaneously.

Mr. Thomas J. Torrans, of Mobile, Ala., has patented an
improved device for making bale band ties, formed of the low-
er or stationary part, an upper or movable, a nicking chisel,
made with a rounded edge, and a cutting chisel, made with
a rounded edge and concaved sides. These partsare com-
bined with a shear plate, and the whole is arranged o that a
complete tie is delivered at each operation.

An improved brake for wagons and carriages, which is
so constructed that the brake will be applied by the action
of the horses in holding back, and with a foree exactly pro-
portioned to the forward pressure of the load, which will
allow the brake to be locked in position when off, so that
the wagon can be backed without applying the brake, has
been patented by Messrs. Lycourgus L. Johnson and Wil-
liam E. Johnson, of Alanthus Grove, Mo.

Mr. Lorenzo D. Hurd, of Wellsville, N. Y., has patented
an improved running gear for wagons, in which each wheel
I'may rise in passing over an obstruction independent of the
others, and without changing the level of the wagon body,
and insuch a way as to bring the wagon more perfectly
under the control of the team.

A device for clipping horses and shearing sheep, to be
operated by steam or compressed air, has been patented by
Mr. Emmest W. Noyes, of Bay City, Mich. The several
parts are arranged so that the speed of the clipping Knife
will be fully under the control of the hand holding the im-
plement, and the exhaust steam or air will be carried away
from the animal.

An improved millstone driver hasbeen patented by Mr.
William J. Blackwell, of Waynesborough, Va. It consists

that the machinery on the continent was working equally as
rapidly as in England, it followed that in the 72 hours they
got through a far greater proportion of work than could be
done in the 58 hours, He concluded that such restrictions
tended to retard progress in England,

ki
-

merchants,

The manufacture of jelly is aless prominent industry here,
though several parties make more or less of that article for
bakers' use. Few Boston concerns have had the temerity to
attempt to compete with Baltimore manufacturers of cheap
**jellies,” such as are being wholesaled all over the country at
the present time at 70 cents a dozen, or less than 6 cents each.
As the glasses which contain those jellies can hardly cost less
than 2 cents apicee,and as the labels,covers, ete. ,are not made
for nothing, the price received for the ** jelly " itself is evi-
dently not much above 3 cents per glass.  Although the de-
mand for this ‘“jelly " has become large, of late, it is pretty
well understood that itis principally an animal instead of a
vegetable product, being composed mostly of gelatine, vari-
ously colored and flavored.

A story was current once that the consumption of cattle
hides in the manufacture of jelly in London was so great as
to cause a sharp advance in the hide market. Such an effect
could hardly be produced at the present time, however,
since merchantable hides can be made to yield a good deal |
more money in the form of Jeather than in jelly.

The jelly that is manufactured in Boston is nearly all
made of apples, and sells at about 14 cents per 1b, Apple |
now forms the base of an endless number of jellies, such as |
currant, raspberry, peach, pineapple, ete., which are made
by simply adding extracts to flavor the apple jelly; and so
perfect is the imposition that the great majority of con-
sumers are deceived by it, or, in other words, cannot tell it
from the jelly made from the fruit with which this is only
flavored. It comes much cheaper than the real article,
Real current jelly, for instance, costs somewhere about 28 |
cents perlb.  The latter is made to some extent, and is sold |
by grocers who cater to the highest class of family and hotel

Utllization of Waste Lands.
The utilization of waste lands in Great Britain is one of
the questions of the day, and an example of what can be
done in this direction by spirited private enterprise, and
which is being rewarded by capital results, is the reclaiming
of some 750 acres of land which once was Pacham Harbor
on the Sussex coast. The first step taken was to make an
embankment or sea wall, to get the soil drains into an open
bed in the center of the harbor, the outlet at which is con-
trolled by a sluice which is automatically closed at high wa-
ter. Next came the process of cultivation. This was first
| attempted with horses, but the soil of a great part of the re-
claimed land is close and muddy, and one of the essentials
of its successful culture is to loosen and lighten the top soil
80 as to admit the air and rays of the sun. Plowing with
horses did not satisfactorily effect this, because after plow-
ing and harrowing a shower of rain caused it torun together
again. It was then decided to apply steam power to the
work, and the result has been remarkably successful, lifting
up and thoroughly loosening the soil to a depth of 10 inches.
The land thus treated keeps light, and does not run together
again, and the condition of the corn sown on lands thus
treated by steam power is remarkably superior to that on
the same class of land worked by horse power. Of course,
from the soft, muddy character of the soil, it would be im-
possible to travel engines over it, and, benefiting by the ex-
perience of a somewhat similar operation carried out at

trade.—New England Grocer. s .
e Barth, on the Welsh coast, a few years ago, the proprietor re- | -\ forming the inner ends of both sections of the driver

Iv with an eye that encircles the spindle, and in connecting 4

Activity not Energy. solved to adopt the same system as _thnt adopted at Barth, the lapped ends of such sections by lugs and recesses which 5

The Christian. Union thus defines the difference between namely, that of Howard., The.eagine s placedion & Soud cause the two sections to act in unison. 3

which bas been made alongside the reclaimed Jands, the
ropes being passed round the piece to be cultivated, two
traveling anchors taking the place of two men. During the
past geason a large number of acres were plowed and culti-
vated in this way, and, at the present moment, the corn sown
there is fast ripening for the sickle.

activity aod energy, and suggests wherein a large cluss of
industrious people lack that element which produces sue-
cess,

There are some men whose failure to succeed in life Is a
problem to others as well as to themselves, They are in-
dustrious, prudent, and economical; yet, after s long life of

An improved apparatus for separating coal from slate, o
and for separating other substances of different specific e
gravities, has been patented by Mr. David Clark, of Hazle- )
ton, Pa. Tt consists in the combination of the perforated in- N
clined chutes and adjustable slides with the perforated sta- )
tionary hottom and the tank, and other devices which can-

striving, old age finds them still poor. They complain of
ill luck. They say that fate is always against them. But
the fact is that they miscarry, because they bhave mistaken
mere activity for energy. Confounding two things essenti-
ally different, they have supposed that if they were always
busy they would be certain to be advancing their fortunes,
They have forgotten that misdirected labor is but waste of
activity. The person who would succeed is like n marks-
man firing at o target: if his shots miss the mark they are a
waste of powder. 8o in the great game of life, what & man
does must be made to count, or might almost as well have
been left undone.  Everybody knows some one in his cirele
of friends who, though always active, has this want of en-
ergy. The distemper, if we may call it such, exhibits itsolf
in various ways. Tn some cases the man has merely an ex-
ecutive capacity when he should have a directive one—in
other language, he makes a eapital clerk of himself when he
onght to do the thinking of the business, In other cases,
what s done is not done either at the right time or in the
right way. Energy, correctly understood, is nctivity pro-
portioned to the end,

The Writing Telegraph.

Cowper's writing telegraph has been placed on the Lon-
don and Southwestern Railway, and has been working most
successfully, suys the Engineer, from Woking to Waterloo,
a distance of 261¢ miles, writing off the messages in ink, one
nfter the other, in u perfectly legible manner, whether regu-
lar line messages or messages made up in order to give the
instrument more work to do.  On some days more resistance
colls of wire have been introduced into the two line wires,
in order to represent greater distances, and thus 6214 miles
nnd 9914 miles havo been worked through in a most satisfac-
tory manner, it only being necessary in such cases to add a
few more cells of the battery, which in no case was a8 pow-
erful ax ix very often used on the same line. The effect of
the currents through the multitude of other line wires, in
close proximity to the two In use for the writing telegraph,
was closely observed, and the effect of induction was so
exceedingly small as only to produce oceasionally a slight
roughness in a straight line, when the pencil of the ope-

An improvement in the class of door latches known as
“thumb” or “drop” latches, has been patented by Mr.
Joseph R. Payson, of Chicago, TIl. It consists in extending
the inner end of the lever through an orifice in the latch piece,
the lever having a fulerum in the rose, with a preponderance
of its weight upon the inner or latch side. i

A simple, cheap, and efficient fastener for plow colters
been patented by Mr. P. A. Bagwell, of Oakland, Ky. Tl
arrangement of brace and fastener reduces the leverage or
strain, when working, upon the colter and beam at
point of contact, and it holds the colter so that it ca
come loose, as it ordinarily does when used :
sods or among roots. =

ow!

that class in which two needles are attac

rator was quite  stationary,. but such effect was hardly

not e clearly described without an engraving. :
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Lasoryrory Teacmxo. By Charles Low
~ don Blosam, Fourth edition. Illus-
trated. Philadeiphia: Lindsay & Blak-
iston. 12mo., pp. 261
Tn the ten years since this nseful manual was flrst pab-
to the beginner in practical
amply demonstrated. The present

Seo udv. of Porter Mfx.

UNDATIONS AND FouxpaTioy Waris. B
George T. Powell. New York: Bicknell
& Comstock.

Ky strictly pmctical, and obviously of much 10 all bay-

Works, Philadolphla. Pamps j,0 1640 with toundation work.

! S ‘ | ZEITSCHMIPT DES ARCHITECTEN UND INGE-

SRR FINTAUMINY dr 1oy Qi cax NIEUR VEREINS zu HANNOvER., Edited

rough the mail for & cents, '-"n"".l by W. Keck. M 95, No. 1 and 2.
a0/ palent for soine Food artiols of !ﬂnnour: Schmorl & von Seefeld. 1879,
 Goorge ‘og..mm nton P'lace, Ohlo. | Am&nﬁul!ouml.dlbd'm the suspices of the
in ita Practical Application, By Arcbltects and Engineers' Society at Hanover, and of a
Mw $8.0. Mall free vory high standing in Germany, The first two numbers
E.&¥ N.Spon, 46 Broomo St., N. ¥. " of 1879 contaln, among other scientific and technical
: Mo hang y 15" Steam Hammer. information, a paper on driving spiles by means of a

e Do e Ot " Jot of water; a statistical tablo showing tha differeat ob-
3 e i servations on this sabject; plans and descriptions of the

For Salo—~The legs and feet of a Mastodon. Mounted 5, 00 Bridge at Pittsbung and of the proposed East

on Walnut Stands.  C. W. Willlamson, Wapakonots, O. River Bridge at Blackwell's Tsland; a carefally pre-

he Asbestos Roofing is the only reliable substitute pyreg description of the great railroad repair shops at

E 1t costs only about one-half us mach. Is fully 8% y.,0vcr and a vew theory for the computation of the

Irable. e fro-Beool; and can b0 eeNly B aaidey, *trains fn Jolnt arch bridget.

o 3 . RESULTATE AUS DER THEORIE DES BRUCKEN-
Baus. Von R. Krohn. Aachen: J. Al
Mnﬁer. 1879. (Results in the Theory
of Bridge Building.)

In this work the aathor, Mr, R. Krohn, Civil Enginecr
and Professor at the Royal Rhenish Polytechnic School
at Anchen (Alx Ia Chapelle) Germany, has collected and
 arrsuged the latest developments In the * Theory of
Bridge Boilding," and haw explained thelr application

\ ills, Pittgburgh. by numerous examples in an excellent manner. The

m*.:"“‘“ ein h"m'wckwmbompm In two parts, the first of which

_ H.Prentiss & Co., 14 Dey St., New York, Manafs, hasappearcd and i now before us. It treaws of fron

Tups, Dies, Screw Plates, Reamers, ete. Send forlisy. | (Fuss bridges, thelr construction and calcalation, the

81§ foot Boring and Turning for sale cheap. A
class tool. Hilles & Jones, Wilmington, Del.
‘Wewant to make some heavy, patented machinery,
on royalty or otherwise. Vulcan Works, Toledo, O.
‘Wright's Patent Steam Engine, with automatic cut-
Wright, Manufacturer, Newburgh, N. Y.
For Solid Wrought Iron Beams, etc., see sdvertise-

‘

) 3«- Screw Cutting Engine Lathes of 14, 15, 18, and
22in. Swing. Address Star Tool Co., Providence, E. 1.
T'ho Horton Lathe Chucks; prices reduced 30 per cent.
Address The B.Horton & Son Co. . Windsor Locks, Conn.
Lincoln's Milling Machines; 17 and 20 in. Secrew
Tathes, Phonlx Iron Works, Hartford, Conn,
A Cupola works best with forced blast from n Baker
‘Blower. Wilbraham Bros., 2,818 Frankford Ave,, Philu.
Presses, Diea, and Tools for working Shect Metal, ete,
Fruit & other can tools. Bliss & Williams, B'klyn, N, Y,
Linen Hose,—Sizes: 114 in,, %0c.; 2 in., 26c; 2% in.,
2. per foot, subject to large discount. For prioe lists

of all sizes, also rubber lined linen hose, address Eureka
Fire Hose Company, No. 13 Barcluy St,, New York.

Workshop Receipts for Manufacturers and Mechanics

|elementa. Theauthor has adopted the analytical and

| putations of the strains on the experiments of Woller

formulns, the derivation of the same, and the advane
tages of the several variations in the arrangement of the

graphical method of calculation, and has based the'com-

and on the Daunhardt Weyrauch formuolas, The dis-
tribution of the load and the strains nrising therefrom
are admirably d The d part will
treat of Iron arched bridges and combination arched
and truss bridges, The work is carefully illustrated
and handsomely printed.

rated

Ilustrated. $2.00 E. & F. N, Spon, 46 Broome St., N. Y.
Nickel Plating.—A white deposit guaranteed by using
our rial. Condit,H: & Van Winkle,Newark, N.J.

The Lathes, Planers, Drills, and other Tools, new and
second-hand, of the Wood & Light Machine Company,
‘Waorcester, aré being =old out very low by the George
Plaoe Machinery Agency, 121 Chambers St., New York.

Hydmulie Presses and Jacks, new and second hand,
Lathes and Moaohinery for Polishing und Buting Metals,
E. Lyon & Co. 410 Grand St N, Y.

Bradloy®s cusbloned helve b rs,  See {llas, ad, p, 20

Partoer wanted,  See adv. on page 30,

Exeelslor Steol Tabe Cleaner, Schuylkidl Falls, Phila,, Pa,

Muchine Dismonds, J, Dickinson, 64 Nassan St., N, Y.
Band Saws a specialty, ¥, I, Clemont, Rochester, N.Y.

Sheet Motal Prosses, Forracuto Co,, Bridgeton, N, J,
Yertienl Burr ML C, K. Bullock, Phils,, Pa,
Eollpse Portable Eogine, See (lustrated adv.,p. 62,

Yaeht Engloes, 1. 0. & A, B, Howland, N, Haven, Ot,

Split Palloys ot Jow prices, and of samo strength and
appoarance ns Whole Pulloys, Yocom & Bon's Shafting
Works, Deinker 8t,, Phlladelphila, a.

Nolse-Quioting Noxgles for Locomotives and Steam-

3 Log. stenm |;h:n‘n;l.ln)'(llﬂ)|l;. HILY
boats, 50 difforent v'.rlnlln o, adaptod Lo every nluu’uf l.u:'. plston Qist. 475 fh,. . r ... c'l'r':mm's
eogine. T Bhoaw, 916 Ridge Avenuo, Philadalphis, 'a. Wiaizin
Stave, Barrel, Kog, and Hogshoad Machinery n spe- LI BRON0 e i | 1 '::(’.rr:ﬁ;
clalty, by E, & 15, Holmos, Buttulo, N, Y, SO < T N "
o Indleated b, po, .. L UBSLALL o, 0788 1, .
Solld Emery Vuloanite Whoels—The Solld  Orlginul | Lews frictlon, ele 2 ,.,l as ‘1":- Q: MR
Emery Wheel —other Kinds bmitations and inferior, . -
Cautlon,~Our name s stamped o tull ou wll our best [Actualhopo 00 L e

Standurd Belting, Packiog, snd Hose, Buy that only,
The best Is the oheapos. Now York Belting and Paok.
log Company, 87T nnd #3 Park Row, N. Y.

HINTS TO CORRESPONDENTS.

No attention will be pald 10 communications unless
accompanled with the full name and address of the
writer,
Names and addresses of correspondents will not be
given to Ingnirers,
We renow our req that corresy (8, in referring
to former answers or artleles, will be Kind enough to
name the date of the paper and the page, or the numwber
of the question,

Correspondents whose Inquiries do not appear after
a reasonable time should repent them,
Persons desiring spocial information which Is purely
of & personal charactor, nnd not of genersl Intercst,
should remit from 81 to 85, according to the subject,
a8 we cannol be expectod to spend thme and labor to
obtain such Information without remunermtion.

Any numbers of the SOmENrirw AMERIOAN SUPPFLE-
MENT referred to in theso columng may be had st this
office.  Price 10 conts cach,

(1) Olivin writes: We have o 10°x807 im-
proved Allls Corliss englno, 05 rovolutions per minute,
| and makes Indicated b, p. an follows:

Log. r (3:14159). .. 0407180 | Aroa of plston
Log. 85,... B0 § In Inches,

Wo are told that the eogline will not develop overd0h, p.
by parties who clalin o know. Have wo fgured cor-
reotlyt If not, please corroctus, A, Yoo, If 00 b, Is

For Shafts, Pulleys, or Hangers, onll und seo stock
kept at W Liberty 56, N. Y, Wm, Bollors & Co

Wm, Sellers & Co., Phila.,
Ipjector, worked by a siogle motlon of n lever,

Steam und Gas Fittors' Tools a speclalty, Send for

ciroulurg. D.Snundors' Sony, Yonkers, N. Y.

Ornamental Penman's Pocketbook of Alphubots, 8¢ any aogle with elther,
& F. N, Spon, 46 Broome 8t.,

plates, Yo, Mall free. B

N. Y.

Elevators, Frelght and Pussengor, Shafting, Pulloys,

und Hangors, L. 8. Graves & Son, Rochostor, N, Y

Holly Bystems of Water Supply and Fire Proteetion
for Oitles and Villogos. Boo sdvortisement In SO1EN.

FIVIC AMERICAN of thin woek.

Cuttom shinped entirely by machinery for eutting teoth |

Of goar wheols, Prott & Whitoey Co, Hurtfyrd, Coun

have Introduced o now

| the avernge predsuro on the pleton,  Bat we mppose |t
I8 tho pregsur in the boller,  If o, thoro Is your error

(2) O, W. W. nsks if thero Is nny differ
| tneo between o plamb and  perpendlcalar Hoe; If o,
i what, A, A plumb lne 18 always n vertical line; a per-

| pendlealar lue is one at vight ungles to some other Hne
| or surfuce, and may itselt bo vertieal or horlzontal, or st

(3) W D, M. asks: 1. How many square

) Inehies uro thero In o safety valve 244 inches In digmeter?
A. 00 Inchos, 2. What pressure to the square lnch

’\\nnhl It rw,ulr-- 10 mise & welght two feet from the
contor of valye nud 93§ inches from the center of the
valvo to the end attached to the outside of yalve! A.

| Boo roply o F, J, R, p. 267, volume 40,

(1) J. L. O, nsks: 1. Ts it pbasible to be-

- Srientific Jmevican,

geometry? A, Possible, but a knowledge of geometry
18 very essentlal, 2. If 20, what ook or books would it
bobest to get on tho subject, and where could I got
them? A. “MacCor] on Mechanical Dmwing," for sale
atthisoffico. 3. I¢ It possible to get wa good satisfac-
tion In point of economy, out of a throttiing sllde vulve
onging, 88 you can from a cut off engine? A. No. 4.
Which Is best to do In cleaning out a boller, to blow 1t
vut under presgure, or Jet the water run out after the
pressare goes dagyn? A, If there W thne, let the boller
cool, tha deposit will then be left comparatively soft.

) C A. P. asks (1) how to make an ef-
fectaa! lightning arrester to be used on a short line
(400fecet) of telegraph. A, The engraving shows a com-
mon form of lightning arrester. It consluta of two
small brass platea mounted on a larger metallic plate
and separated from it by a sheet of mica. The upper
plates are put in the circuit, the lower plate is connected
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contalning vessel, either a plo or sonp plate. Zis a
plece of nmalgamated sheot zine, with the wire, A,
attaclied, P ix a flower pot sancer which takes the
place of the porous cup, € 1« a flat plece of gas carbon
with the wire, B. fastened on the npper side, so as not
(0 bu eaten off by the acld, The plate, D, Is filled with
salt and water; P, with battery fluld, This makes a
very good battery for three reasanss firet, it Is powerfal;
wecond, It 1s easily made; third, itis cheap.

(11) J. C. K. writes: I beg to differ from
your suswer to L. C. R. (3), in Isuo of 12th July.
I remember that 45 years ago nails were made by hand
and sold by coant, and not by the pound—fourpenny at 4
pence per 100, sixpenny at 6 pence per 100, and »o on
through the different numbers; the term peany Or num-
ber of pence was the retall price for 100. I notice the
penny Is pretty generally dropped now, and the stmple

numbers substituted, as 6%, 8", 10°s, ete,, Instead.
(12) H.J.P. asks how strong

s battery is necessary to show the
repnlsion of bismuth from the poles
of a magnet. ] intend to try it

with three cells of Leclanche, but

do not think that will be enough,

A. Use n magnet about 4 Inches

long, and 4 celly of Bunsen battery.

(13) A. Y. asks: 1. Is char-
coal hammered No. 1 boller plate
always marked O, H. No. 1? A, For

with the ground wire, An overcharge of electricity
passes through the mica and finds Ity way to the earth,
2. Do I infringe on any one's rights or break any law re-
lating to patents when L make a palr of telephiones like
those (using horsealiod magnets) described in your Sur-
rLEMENT, No. He—would I be doing so if I sold them?
A. Sce Rights of Investigators, p. 128, volume 39, of
SCIENTIFIC AMERICAN,

(6) C. E. B. says: I am using a small
compressed air boller, and I am troubled with a fow
leaksat the hub on the side: will two or three coatings
of lead on the inside check it} If not, what will? A,
Stop the Jeaks by calking If possible. If you do not
succeed in this yon may apply the white Jead.

() W. H. R. writes: I have a cylinder,
6 inches diameter and 1 Inch long, filled with water at
100 Ib. pressure per square inch. 1. How many tons,
acting on the 6 inch piston that works in the cylinder,
would be required to compress the water 1-16 nch? A.
That is equivalent to 1-86 its balk; no liquid is suscepti-
ble of that amount of compression. 2. Is there any
other liquid less compressible than water that will not
affect either lron or brass? Is mercary less compressi-
ble? A. Mercury is less compressible than water, and
does not affect iron. It will, however, affect brass,

(8) A. B. J. asks how to use ultramarine
Dlue for & wash blue, that will not spot in hard water,
A. We know of no practical way of o ing this, as
the blue does not form a true solution. For this par-
pos¢ Nicholson's blue (blue aniline) is preferable to
ultramarine.

(9) W. J. asks: What is the horse power
of an engine required to ascend a grade of T (seven)
inches to the foot on a cogged ruil for center of track,
cog wheel to it in same not to exceed 12 inches diameoter,
the weight to be taken up exclusive of the engines, and
boiler's weight about 35 hundred weight? A, You do not
give the speed at which you wish to ran, but assuming 4
miles per hour,the power required would be,with engine,
weight, say 20,000 1b. and other weight 3,800 1b., total
23,800 1b., 151 horse power, and to this add 25 per cent
for friction and other losses. If weight or speed bo ln.
creased, increase the power In proportion.

(10) H. W. F. writes: T have lately been
making some Interesting electrical experimonts, and
have arrived at very satisfactory results, some of which
1 would like to make known. Fig, 1 reprosents the

soclion of a telophone, which I think has o novel
feature, the production of the electrio waves st the
source of tho electricity, 8 Is au ordinary battery Jar,
filled with salt and water, in which the zine, Z, Is sus
pended, P is a porous eup filled with ordinary battery
solution of bichromate of potash. Tn this Is suspended
a plece of earbon, uttached to a vibratng dlaphmgm, D.
The wire, B, extends from the upper part of the carbon,

When a woand is made in the mouth plece, M, the
dlapliragm vibrates, the carbon ts altornatoly Immomed
and drawn out of the flald, the result is a series of elec-
tric lmpalses which act on an ordisary telophong re-
colver. Inthisway 1 have been able to transmit ars
ticalate speech with distinetness, Pig 2 shows & sec

| coue & goud wechanical draughitswan without studying

tion of 3 very powerful and cheap battery. D Ia the

steamboat bollers, yes. 2, May plate
not so marked be C, H. No. 1 Iron to
fill specification? A. No,

(14) H. J. C. asks for a detailed description
of an * induction cofl,” suitable to be osed with “ Lyons
transmitting telephone V* which you described in Soe-
rLEMEST, No. 163, Please give dlameter of central core,
diameter and length of coll. No. and length or weight
of both primary and secomndary wires. The whole to
be used on a circalt, two miles long, with ground con-
nections. A, The core consists of 2 bundle of No. 18
{ron wire 414 inches long, ¥ inch diameter. The spool
upon which the primary and secondary wires are wound
is as thin as it is possible to make it. Two layers of No.
18 silk covered copper wire are wound on the spool for
the primary, and about eightlayers of No. 36 silk cov-
ered wire are wound upon the primary, the several
layers being sepamated by pieces of thin writing paper.

(15) W. A. M. askshow to prepare the so-
called fish food used in fresh water aquaria, and what
amount to nsein an squarium of about six gallons
capacity, with from eight to twelve small fishes. A, We
do not know to which preparation you refer. Seth Green
says in relation to gold fish: ** Feed them all they will ez
and anything they will eaf, worms, meat, fish wafer, or
fish spawn, but take great care that you take all that
they do ot eat oat of the aquarium,™

(16) G. B. F. asks for the simplest and best
process for estimating the amount of potassic jodide in
a known quantity of co. fluid extract sarsaparills, A
If the solution contains no chlorides, evapomte to dry-
ness in & porcelain capsole. and heat cantiously to redpess
to destroy the carbonaceous matlers. Molsten the
residue thorooghly with silver nitrate dissolved in water,
warm, throw ot = tared flter, wash with water, dry in
the dark, and weigh. One part of this is equivalent to
0704 KT, nearly.

(17) W. M asks: 1. Will a ten horse
power boller run & ten horse power engine, or Is the
boiler of greater power then the engine? A. Usually the
boiler is more than equal to the power at which the
engine s mated, 2. What Is the reason that & person
weighs a2 mach before as after eating? A, Try the ex.
periment of weighing younself before and after eating.
If yoa find you do not welgh more after eating we
woald be pleased to know what kind of food you eat,
3 In speaking of perpetual motion, do you not mean a
machine that will act the same as an engine, that s, to
drive other machinery? A. Any machine or apparatus
that would keep in motion without any external ald
wottld be called a perpetual motion,

(18) W. W. asks (1) how to make a small
still on acheap scale. A, You may nsean ordinary iron
retort capable of holding say 8 pints, snd & smal) ghass
or block tin worm; place the worm In a tub or bocket,
the lower end passing through a cork fitting a hole bored
for its reception near the bottom of the vessel, Adjust
the beak of the retort to the upper end of the worm.
During the distillation conduct a stream of cold water
tothe bottom of the mb or bucket, and draw off the
heated water near the top.  See No, 110 of SciEsTore
AMEICAN SUPFLENENT. 2, Please give a receipt for
making a first cluss vinegar for family ase, A Seo P
267, (19), volumne 30, SCIENTIFIC AMERICAN,

(19) J. F. B. writes:' 1. I have a 4x4 en-
#ine, and will 129 feot of 15 inch pipe give heating sur-
face suficleut to ran it if not, how moeh more do 1
want? A. No, If your engine works up to 20 revolu-
tions per minute, Vg inch pipe will be vory lkely to stop
upi use the samo longth of 3 Inch pipe. 2. Is there
any patent on a simple coll boller? A, No.

(20) W, E. P. asks for the dates on which
Mars cante 10 opposition In the years 1558062, 64, and

T AL About mae follows: 1S5S, May 15; 18650, July 8
1842, Septomber 895 1564, N ber 23; 1807, J. y .

(1) F. P. K. asks: 1. Where can the fine
red clay used tn the manufueturo of imitstion lave ware
be procured? A, Consalt the report on ** Clay and Clay
Deposits of Now Jersey,™ Professor George . Cook,
Now Rrunswick, N. J. 2, Is there any chemleal that,
by mixing with white clay, will iu the burning tura it 10
A red color? A, Molsten It with strong aquecas sobia-
tion of sulphate of fron, comman copperns, 3 What

can I mix with clay, to strengtben and toughen 12 A,
Try one or two per cent of fluorspar, The clay shonld

be properly washed,

2) G. A, F, asks:1 How are fi
thon Arsays of godd and sllver ores made? A, The po
dered ore b mixed and coverd with about fen tim
TR o

ory elay ( Y a inw the
| of & cupeliation furnace. umm&hhm
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poured into a smoked fron mould. 1f,
AWy the slag, the button Is found to be
1t s tmmediately capelled; 1 not 1t must be returned to
the searier and reduced In size by scorification.  The
capellation Is tho same as with the erucible beads. 2.
1 inclowe clipplng from an exchange which does not cor-
respond with processes given In your paper from tmo to
time for the manufscture of nitroglyeerine: who s cor-
rect? A The statement that nitroglycerine Is a com-
pound of glyoerine and prussic ackl, Is incorrect.

(33) 8. E. nsks: For what is realgar used,
and what Is it worth? I there a good market for it¥
A It is usod In the manufacture of certaln pyrotechnic

such ax Bengal lights (niter 27, »alphar 7,
realgar 2); also o the manufacture of orplment and
other arsenical compounds, It Is quoted at 20 cents
per Ib,

@4) W. II. €. writes! 1, T have finished
the two sections of the secondary coll of an Induction
coll, 4 size of that glven in SurrLesesT, No, 100, Con-
necting one Watson  coll I find no result from the
seoondary wire, no spark or feeling when T tonch the
terminals with my tongue. The fine wiro broke three
times by seeldent; each time I soldered, using muriatic
ncld ax 8 fux. 1 shonld think that, thongh 1 have no in.
sulating medinm botween the two sections, 1 wounld have
pome results. A, Use battery enough to vibrato the In-
terrupter strongly,  Two cells of Grenet would answer,
1f you do not then get a spark you should oxamine the
connections and test the (nsalation,  Possibly your con-
denser may beat fanlt, £ Ought not one Watson cell
to bo enough? A, One Watson coll Is not enongh,  Use
atleast four,

(25) H. P. asks: What are the proportions
given to the air chamber of apump? A. From 4 to§
times the capacity of the pump,

graph described in SOIENTIFIC AMERICAN SUPFLEMENT,
No. 183, will you give more definite instructions re-
garding the construction of this little wooden spring,
size, force, and Kind of wood? A. The sccompanying

Seientific gmnimu.

[AvcusT 9, 1870.

| conshderable dength of wire In the colls of the fixed

electro before roaching the carbons, impalr to
any extent the brilllancy of the light with & machine
capable of consnmiing rods & inch square? A. Of conpe
the Introdoction of resistance into the cireait will im-
palr the light, and the greater the resistance the more
will the lght suffer,

(32) F. & Co. ask: Can you give us any in-
formation of A way of bleaching resin? A gentleman
Informs us that proto-chloride of tin willdoso, Is there
anything injurious in Introducing ft into soap, it being
first dissolved (0 water? A, Brown resin may be con-
vorted Into yellow resin by simply bolling 1t with water
for abont 10 mi 1ts apy ¢ may be somewhat
fmproved by adding to the water about one per cont of

the resin, after washing, will not prove injurfous in
soap.

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

A J. - Mr M, von LU, of Vienna, has lately annlyzoed
gome wolframn steel, genernlly known as  Muoslot's
speelnl stocl, and has found it to contain:  Tron, 87.180;
| manganese, 1'048; copper, a trace; wolfram or tung-
luu-n. PO888; earbon, 1°239; silica, 03305 phosphorus,
1 0/080; sulphur, 0°008; total 90,767, —H. A. F.The rock
contalns no precions motals, lead, or copper, 1t hasno
ccm\uunc valuo.

OOHUNIOATIONB RECEIVED,
On Small Propellors. By P, 1. W,
On Alum Baking Powder, By E. B, F. Jr.
On the Microphone without n Battery. By A. C. R.
S— .
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stannoas chloride, The tmce of the latter sdhering to I

Barring, W. B, Groono, . oooeceoiimimaee 07 2
Barring, L. Heckmann. . 216 564
Rjoctor, J. . Tewin, ooovieviainninne wa
Klovating or dminiug wheel, J Jouet. ...
Envelope and lotter sheot, combined, L. 1.
TROBOTH &ovvivivvnsnnennsrmmonrenninsssnass or wuese NT166
Fare box, V. Hall,... . N6 we
Faueet, registering llqunr W, Williams . 216,90
Feod water hoater, J, Argall. . .oooviiiincinnns 215041
Folted fabrios, manufacture of, K. Walte . 316,556
Formonting oasks, apparmatus for ml-unc
prossure i, Ulseht et al ....cooiviinis sovniinnis niam
Fifth wheo! vellole, C. G, Wells,...... vee 658
Firearm, N. I DavIs . oociviimmminnnnnnss 215,00
Firearm, brecoh loading, . Merrinm. ..
Pire osoape, C. PLoMorlo. . oooviiiimiiiiinnn
Flour, manufacturing J. W. Collios, ...
Flower stand, Judson & Hancock. ..

Folding ohulr, D N, Selof. . cooon vovvviiinns
| Food, preparation of eorn for, I Tilden, ... 205
Fuel, device for decomposing water for, M. W.
TIRRIORON. o wovrsnnnnansnsnnnns sanstnning e 205,104
| Wurnsoos, supplying Hguld fuel to, J. Ilouou ..... 216,154
Gow burnor, G. Roznor 217000

Gus motor, B, Hoos, .. Lo 218,03

Goto, 8, Tobb. oo 217,100
Glnssware, manufacture of graduatod, M. Blook, 217040
Gloglor's point setter, W, I, Fenton, vees 210,950

o 210,931

Glove and othor fastoniog, B. Atkin .
. 217199

Grain bindor, J. Pagin, ... o sevnes
Graln binder, D, Willinmson..... o eeness Q17,185
Gradn tosting dovios, J. N, Btaoy. ..o 217,105, 217,160

Gunno distributer and soed planter, J. W, ¥, Gll-
danaee s4ovy e ANTS90

Gun for fiving signal cartridgos, B, D. Kendall .., 217116
1 Guttor hingos, socuring otallle, A. W, Doorow., 217,002
Mummer for posting bills and cards, W, Hart, ... 217,101
Harrow, M. 8. Balr...... sesaavssaunes 210,053
Hurrow, Falok & Noff, oo v 217,084
Harvestor cutter, ¥, M. Connor., . 216,041
Harvesting machine, 8. Johnston. .. .+ 216,060
Hat shayving maohine, B, Blekomoyoer .
Hay londer, D, C, JOwWott.ovo vovieiaiins
Hinge, spiral spring, 1. Buekman
Hingo, spring, L. Bommoer

cane

co 217,010
ver 27,054
venes 217,051

ver 207079

Serew hoads, ete., machine for burnishing, C. D

........ - N7
Eerubber, floor, J. B |rtlm. <2 m
Breder, J. Richeoy.... ...cvoviie PN 1
Sewing machine, J. W. Corey... 206002
Sewing ranchine, C. Junker, LA
Sewing machine l) WhHLEImOre ..o vivveinivsnrans "M

Sewing machine, quilting sttachme nt, h l(lh ir. .
Sowing machine take ~up devieo, G. W. Daker .
Shelf stand, rope, ¥. W Rottmann ., S Rdan . A0
Shoe patterns, adjustable model for, K, Nelson,, "'I:‘lTG
Soldering device, A, Harker (r) sssuFeunovanEey H‘T‘il
Speed regulating and braking, automatie friction Y
brake and hand lever brake for, T
Spinning mechanism, ring fry uno, J. W, Wattles
Spool, W m-dbury i (.nr

1
e (20T

A, Weston 21740
200,57
76

\lnnnlpllu l: rwis et ll ...... oy, S Wai RS
Steam engine, Garloek .’c(--uk(‘ s use e
Steamer and drier. grain, S. Brooke............. ; 3::{;
Stirrups, machine forbe mding wooden, J W.vl;*.l;' 217,180
Stool, camp, E. Wotors......oiviiniinnns "l' Al
Stove pipe, ndjustable, J. P, ABDOLE o, ot ZII'HVII
Stove pipe, juint, E. L. Case ... : S 217000
Stoves, back fire-wall for, I, H. (rllll " 3
Strainer, tea nnd coffeo, 0. H, Buckloy.,
Tuble and safe, combined, D, J. Davis 7
Tanning deer skins, b, W. Avery :
Telephone, 0. T. Dickson. .. ....
Thill coupling, ., E. Brainerd. . :
Thrashing machine, .f. ,\llunxm
Ticket clasp, W. H. Poolo,.......
Torpedo boat valve, J. 1,. Lay .
Torpedo, marine, H. P Knupp J
Toy hoop propeller, C. Koohl..
Tube cleaner, J. 8. Smith...........
Tubular boller, upright, C. Hart...
Tug lok, H. J. Moreland. .. ............u0.
Umbrells, Hodges & Healoy vene TR
Urn for ot water, tea, etc., revolving, J, \|(~lnnn 217,18
Valve, balance, Moore & POrtz.........covvviieniin 25,019
Valves, machine for trimming clroular, G. L.

| MEUNBE s osvrvma cpsb sumarirmpasa s dan s bh NN SR 216,990
Vapor burner, C. Wintergerst (r) .. o

| Vehicle perch end, Carlton & Bnker o

.. 210,072
o« 219,120
B rR L
< A58
« 217004
216,959

YOI WHICK Hitehing devieo for nnlmals, C. E. Haynoes v 217008 | :"ozlclu spring, E. P. Carter........
Hitehiog post, B, B, Elmor........ .. , 217004 | Vehicle spring, W. Henry..
D R A e Letters Patent of the United States were Yiog cliplors compound, B, Twomloy  m7.020 | Vehicle spring, B. A. Bl .vonrernreomsessrissi i
(26) A. D. writes: Referring to the phono- Grantoed In the Week Ending Hogy, dovico for forming and insorting rings in Vehicle spring, P. F. SHEKOT. .evvenessioes 210,082, 216,563
W LHonOoses Of, O, A. TS8I€ . cvvrerrarnnenns vees 217,082 | Vent spout for bottles, ote., J. Luckhardt.,....... A%
J'uly 1. 187 9, Holsting drum and shaft for windlasses, ote., T, :Vvenulutlnx ships, J. L. Foulis... .....vee0. .o 28951
A WORON . cveeranesss 17,061 ugon box. J, L. Russell............. . 269
AND EACH BEARING THAT DATE. |, jotacher and brake, combined, Kaplan & Wagon platform gear, C. E Hagaman........ 217,004
[Those marked (r) are refssucd patents.] 0105 0 G T DL T s S EAUSTAR AR TR A YD voors 216962 | Water closet seat, urine guard for, D. Smith...... 7,168
Horse power, A. . Benjumin, ... 215,047 | Water trough for hogs, J. F. Elliott.. ver 215,050
Agricnltural implement, Woods & Whowell...... 217,088 | Horseshoo, H. G. YOO8 oot vorniniiinns 217,187 | Welgher and register, automatic cruln- W. i
Automatie gate, W. J. Hutehing. ...oovuveees . 216,950  Hose, universal joint for fire engine, B, Holland, Jr 217,006 Allen:.....o0svrednnssnas
Axle, vehicle, Laskey & Arnold.. « 27,012 | Hub attaching device, G. FInkboiner.............. 217,085 | Wheelbarrow, H. Olark........
Axle, vehiole, O. B. Thompson... om0 llydroolu-bon burning apparatus 8. C. &ulubnry 216,977 | Wind wheel, J A, Creasey,
Baby walker,J. L. Bdel..ouciuiiies vernesses 2,078 Toe cream froezer, J. McAnospoy.... . 17,150 | Wind wheel, C. Lohnes.....
Balances, platform, S. 8. Hiteheook < 216,957  Incubator, Leonard & Maury ..., ... 217,021 | Windmill, E. N. Cowdery ..
Bale band bander, L. Miller......... < 27135 Incubator, B, 8. RONWICK....oiveeensccniiineenees A8 Windmill, J. J. Reed ... ...
Rale tle, wire, A. Buckman... . 216,907 | Insects, powdoer dustor for destroying, W. B. Windmill, W. A. Wheeler.....
Baling press, W. A. Wright .ooooeee ovnans B (. N S SRR SSRGS SRR veeseness 217,000 | Windmill motor, A. A. Stuart...........
Barrel swinger for store countors, L, Eckort,..... 217,077 | Iodine and bmmlno, manufacture of, 3. N. J. Wire cutting and beunding die, F. Irwin...

dizgram gives the exact size and proportion, A being
the portion attached to the moath piece, B the portion
that rests upon the disphragm, and C the needle. The
width shoald be about 3-16 inch and the end, B, shoald
yest with some pressure on the small soft rubber block
placed against the disphragm. Any wood that springs
well will answer. Holly is perhaps as good as any-
thing.

(27 H. 8. W. writes: 1. T contemplate
ballding a kmall stern wheel steamer dimensions: length,
20 feet, beam 9 feet, deck 12 feet, between decks 6 feet,
height of cabin 7 feet, conter 8 feet. She will be sharp
forwand instead of round, as our larger vessels are, Her
boller i« 42 Inches diameter, beight 7 feet, engines 6
inches dismeter, 24 Inches in length. Are my propor.
tions right? Is my boiler large enongh for the boat? Al
Your boiler is smple to drive the boat, and having about
180 feet sarface should supply the engines., 2. Are my
cylinders too lerze or small? A, Cylinders not too large ;
yoa might make them 64§ Inches, 3. Would it be pos-
#ible for such 3 boat to make the trip from New Oricans
to the Suwsnee River, in Floridat A. Yes with care and
prodence.

(28) C. C. W. writes: I have a clinker built
boat, 18 feet Jong, beam 4 feet 6 inches, dranght at stern
18 inches; about 12 inches of this is extra keel, 1 have
two high pressure engines, plaiu valves set on the quarter;
cylinders 2 inches by 4 inches working in 4§ expansion,
carry 40 Ib. steam, revolations of engines 125 What
would be the correct size of screw to run in shallow
streams. and whatwould be a correct pitch of screw?
A. 2inches dismeter and 2 feet 8 foches pitch, 2.1
wish to know on what principle does the bofler injoctors
snd inspirators work, or rather, how can an injector
feed & boller under 80 1b, steam. as they have to inject
water into boiler against & pressure of 80 Ib,, and have
only the same force to do the work? A. We cannot ex-
plain clearly the priociple of the injector within the
Nimits of ** Notes and Queries.” Consult some good
book on enginoering; that it does feed boilers with their
Own pressare there is no doubt.

(20) M. W. C. asks: 1. What knowledge
of mechanics or machinery s requisite Lo the obtaining
of an engineer’s certificste to ran a steam lasnch 20 or
& foot Jong? A. Sufficient theorotical to understand the
principle of operation of the steam engine and soffi-
clent knowledge of the use of wols o be able pro-
porly 1o adjust the parts, 2 Is It necessary that a
pliot lewnse should be had to run such a Iaaneh? 11 so,
what requisites are ¥ W the obtaining of the
mie? Can one person take out both licenses? Are
ench i 'y for running & steam canoe such
as was deserited Jo the Axerioax 8 short time sinee?
A For reply to your olber queries apply to the stesm
boat luspectors In your city.

(30) E. P. asks (1) for a cheap method of
waterproofing cotton factory cloth suitable for a tent,
A, Boe Betesrivio Axemican, volume 20, p, 331 (). 2

Battery carbons, connector for, W. H, Rodgers.. 217,028
Beehive sttachment, J. C. Lyons,........ vespaneess SLTDIT
Bellows valve, Badger & Bonjamin (r) ........ veens 8730
Binder, temporary book, H. W. Schweckendlok,, 217,162
Blasting powder, C. Felhoen......... . 216,949 |

Boller furnace, stoam, H. M. Pierce................ 217,148

Boot and shoe heels, manufacture of, B.F.Locke 217,123

Boots, manufacture of rubber, F. Flyon ......... . N7 08T

Bottle stopper, J. C, Schaffer.............

Bottles, corking, T. D. Stetson.

Box, W. C. Turtol.... +..eeooreeease oan |

Box cover clasp, H. M. Quackenbush. EITATT

B ot BT COAPIDAN. .o cecccirreccseansansonan 25061

Bricks nd the art of n-un: the same, J. K.
Caldwell ...... Sioner ShuysanAsnsnRssans An e heaieEs 31‘.‘W

207,058

.Zl'ﬁ'l

27,08
Buckles, ote, to -mp.mwa totucuhg,n .
IIBTTOW . b nea ansnsnanisgsssessnsmnnnses senhammescor an%o04
Bung, vent, T. M. Armstrong.....
Button and stud, B. J. Angell..
Button. metallie, C. Radeliffe.
Button, separable, G. Pitts, ..
Calendar, C. W, Bryan......
Calendar, J. W. Robl

26575 |
. N7 oS
26,93

Can,J. F. Tyrrell .. s

Can, eto., case, J. M. Bean . 2622
Car coupliog, M. Logan..... nan
Car ooupllllc. B. C. faing..... 216,98
Car ling, G. W. Put

cucmwllnc..l B.&lom
Cur sent hoad rest, W. B ‘l'ny 3 .
Car wheel, J. MODYROMATY ..coecererensenncarsnsene
Carding machines, trumpet guide for, x B. Tib-
betts. .

Cartridge case forming machine, H. H. Barnard. 21706

Cartridge, pyrotechnlo, B D. Kendall.............. 2705
Castor, J, 1L Beblote .. ...iovennse - U0, 1791
Casters, top plate for, W. H. 'l‘ucker ............... a2
Cellulold or pyroxyline, fucture of [}

ing, eto,, from, R. A. Johnson. .. ... anm
Chain and rope tightener, W. L. Gracey. - NS
Chandeller hook, A. D, Judd........... L]

Channeling tool, B. F. Stevens. .
Chisel rolling machine, G, Parr..........
Chuck sttach Inthe, Bielofeld ef al
Chiuck attachment, lathe, G, T. Chattaway
Churn, J. Cochiran, Jr..

Cloth shearing mdalm, D C, &muer
Clothes drying machine, i F. Hatfeld. .. 3
Clothes pounder, C. D, Roberta............. essasyen ST, U8
Cluteh sod brake, reversing friction, T. A. Wes-
L P R e R S R e
Coal from -luo. eto., apparatus for upu-ung D.

Clark

Coat and blanket, combined, C. A, nmll o mam
Collar and hames, combined, A. Rutherford.,.... 217,167
Collar and hames, combined borse, ¥, Hartman .. 217,008

In the pentence * port the heim,™ does it mean Lo put the
tiller o the port sidet A, Tiller Lo port side, ’

31) G. F. P. ssks: 1, In the Improved |
forms of dynamo-electric machines now made for pro- l
ducing the electric light, Ie the same current that sap- |
plies the carbons made use of W exclte the fixed eloc-
tro-magnots,or Is It naual to have (wo serfes of armature
collst A. Usually, but not alwaye. 2 Would a re-

wistance of five ohms introduced In the working cirealt
of such & machine, by causing the current (o taverse a ‘

Colter fastener. I', A, Bagwell .. ooivviiiniannee on mon
Cotapass, marinor's, 8, Longfellow,
Copyling press, 1. J. Baldwin..

Cork, machine for splitting lot slicing, D. 8.

Yeoman .......... eppTb e v oped v NTAN
Croxiog machine, O, J. l‘andl dsseve sereves e
Crushing and pulverizging mill, J. T. Davis . "
Cafholder, D, A, JOWDRON, .ouvviniiinnn xe 207008
DI d cutting hine, A. Hossels. . 6,95
Ditehing machine, J. L, Custer.......... nimm

| Draonght equalizer, W, A, Laird.,. :mm

- 51598 | Leather skiving machine, Dancel & Smith.
.. 216981 ' Loom shuttle motion, G. Cuthbert... .....

DUBFOUILL savasenanrenarnssnonassnenasnnsasanersnee 11076

Kitehen or bath boller, R, Wells. .. v 215,181
Knitting machine, W, IL Abol (r).. coviiveiianns . BT
Lacing hooks, Setting Instrument for ntluhlng.

E. Maynz.... «.... PRa s e aN . 2908
Tamp collar, R, D. Halnes, ... .en 207086
Lantern, magic, Rhind & Shirley 3 a:.w

TateR, 3. B PRYBOM o 0 aasvassasasasesssosson

Loom stop motion, F. O. Tucker..... 07088
Loom temple bracket, J. B. Stamour .. RPN Uy

Lubrieator, L. J. Crecellus.... ....... e 2698 |
| Manure distributer, J. M. Chastain e TN
Marquetry, E. F. Masselln. ...ccceeves vreviiennniens N9,1

Metal tubes, machinery for the manufacture of,
Payton & B S AT
Milk jar cork, A. Cunningham........cocvuiieeaneas niom
Milk, vessel for setting and cooling, D. Inekhart arIn
Moulding machine, L. Wenchel 278

srasesssenn .

seseseeanne

s 216906
Packing for deep wells, Robinson & Strong (r).... 5%
Paneling machine. J. W. Groff... . aro6

| Paper box, Osborne & Helnlg. . 5,190
| Paper tubes, machine for making and cutting, )l

We WAMMORLLL coronevisrssnsaasnonen ST R TR UV BTy 24706
Peat machine, E. P. Hudson....ooovvinrrnninrnanns 216,98

Petroleum, ocentrifugal apparstus fer treating,
vesaen.s 217088

Pranter'sroller, R. Lanbam ..., ...cos 4o cevesrsnes
mmmwvmmn

OranmlOB.s.o siiconvsssonsinesaatl  sad)nsnsssscevs SEDM
I‘riuﬂn(mmnﬂa.o. Wakefield, P YA g
Projectile, L L. G. Rice........ v .!ll.ﬂl

Railway brake sutomatio, T. POLEr...., ..o ooeee g.l!l
Raflway rails, track bar for ralsing, J. W. MeClure 217,151
::ll:nymu , self-acting street, T. Sharts...... 26958

ways griping device for wire rope. J. Hansen.
Refrigerator, J. Bostwick.... ........................%
Rods and tubes, :-ﬂlu for

Sawing machine, drag, W. W.
l‘eoomm«.mmw

Draughit oqualizer, wagon, 8, C, Nolun s AT

coienvesrsanarainss snsseeacas SENIN
s

\ farm and Tosd, J. J. mun-unun-n m

Wood or lumber, process and spparatus for umt.

Ang T S, RODDINS. .- 120 <o sbnans meetstassais suds 7,0
Wrench, W. B. KIHOURN. .. c.eeeeescernnsanecscrs s wan
TRADE MARKS,

Butter, P. H. Van Riper £ Cou.voviiiiiireninmnnieeess 281
; Certaln medicinal proparations, H. H. Warner,.... 5.8
| Clgars, cigarettes, and smoking tobueo.smltm&

i BLOMB. icvvecrevscuvsotsonrith veos
Cigarettos and smoking and chowing tobacco, D.
Hirsh & Couvvneniinnn .
Cigars, L. Hirschh & Co...
| Condials, Stegert & HIJos. ...oooviinnnnnn savese

| Fertilizing compositions or compounds, R. W. L.

REND B 00 oaisdarsnnaarnyssonssns sonranseingusie. Tl
Fertilizing mm ot compounds, Lorents
& Rittler.......... PORE R s syl

| Laundry and tollet soaps, W, A, Marzh s
| Liquid starch, A. G. Underbill. . ..oy coveviianens 02
Metallie pens, Macniven & Cameron.. ... TA%, 7457, 768
Plug chewing and smoking tobacoo, J, M. Gandiner .48

s Marburg Brothems, ..., .o l‘
Smoking and mmmmmm
ettes, and snuff, Marburg m...b’..'.‘......w

Teas, J. M. “"-.-oo-uo ARRTANAREIARRIENIINS
Whisky, Cornlog & Co.....
Whisky, Ivos, Boocher & €0 vuuvvennsiraneiens t.n.ui
White lesd, Chilongo White load and oo....mun

stralghtenlog and |
manufacture of, L. :

boh !
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RUBBER BACK SQUARE PACKING.

BEST IN THE WORLD.
~ | For Packlug the Piston Rods and Yalve Stemy of Steam Engines and Pumps,
L p o ) tuct with the Plston Rod.
B P O D T s Iat the o with sufcient promsure’ 1o be_sieam-tight, and yet

This Packing is made in lengths of about 20 feet, and of all sizes from X to 2 inches square.

JOHN H. CHEEVER, Treas. NEW YORK BELTING & PACKING €0., 57 & % Park Row, New York.

IMPORTANT BOOKS

Assaying- Mﬁtals- A"OYS, gpl%'rﬁmn“lﬁ'ncws. MACHINES,

3 ot 1 in France scconding to tho Laws by
m Sodmn-"-,h"-“:\:?l;,n?o pour 'Exploitation de Brevets,
11 Rue de Flandre, Parls,

Sewing Machine A

SLATE QUARRYING.
e (e Aseay of tba s pal Metats nad. Alloys
By O nr'.:'*uﬂ h. m:m.‘ml ¢ 3 .‘. -
Gold Worker: or, the Goldsmith's

and Jeweler's Instructor in the Art of - Anoymgs. Melt-
! ng, ete., eto. By Geo. ?a':’o

e Silversmith's Handbook, containing full in-
structions for the Alloying and Working of eué%
Guettior.—A Practical Guide for the Manufacture of
Metallle Alloys. 12mo, . s % K w
45 oolastic Manipulations,

uide for the Gold and Silver Ei

A Practical
ter and the

|| Chem!
Alloys. lnelndln;'h-llewle Iron
lle' llustrations. Sv

el WU SRS | yhoolors Patent Wood Tl
Wﬁl‘nﬁ‘l T ling. Maieable 1r “0&%;‘" fills the Eo:egcl:rswo i ?ﬂfev!tly » n!]gn -mm!h Ev'v‘lnh

0, = - 3 o A1) ol INIV IRS P <
DI Arantiie b5 81ate. anad. Siate Qmmlnsi s obtained with one coat of varaish. Send for clroular. LEH](‘-" UNIVERSITY.—Tuition Free
12m, 8 & BRIDG EPORT W

0 . 5 =
P‘ The abave or nnf of our Books sent by Mall, free
of pos

; NG MACHINES AUNES KOOT POWER MA-

ALL YJH&“‘OJ‘&&W ALVES RHOULD HAVE BASHR ey
GRISCOM & CO., FOTTSVILLE, PENN Different machines with which
Bullders, Cabinet Mpkers, |

Wagon

In misccllanecus work can

compote as Lo QUALITY AND
PHIcE with steam powoer manufac.
turing: also Amateurs’ supplies.
MACHINES SENT ON TIIAL,

1 3 Mackn
.',?..‘"-P _ Referonces y

SHEPARD'S CELEBIATED
: ting Foot Lathe. W F. & JOVIN BARNES,
5'5:“8:':: ﬁoE:’ l.lg:;: Dril} Rockford, Winnebago Co., 1.

e it Sttt PATENTS at AUCTION.

Say where you read this and send
for catalogue and prices.

ogue of outfits for amatoury or ne&uhr Monthly Sales.  For terms, address N. Y.
artisans. PATENT EXCHANGE, 07 Liberty street, New York.

EXETER MACHINE WORKS, gn
Manufacturers of
Steam Eogines, Blowers, and
Steam Heatlng Apparatos.
50 Federal St,, Boston, Mass.

H, I. SHEPARD & CO,,
&1, &8 S0, & &7 -West Front Street,

- Clucluunti, Olilo,

CIVIL, MECHANICAL, and MINING EXGINEERING ;

00D FINISHING €O,
Bleeckor Street, New York

, 0t the publication prices. Our new and en-
ATALOGUE, COMPLETE To JULY 18T

Poges. Syo ~and our CATATOGUE OF RECENT ADDITIONS 5

TO OUR STOCK OF PRACTICAL SCIENTIPIC AND I'ECH-

Latest Style CARDS, Bowuguet, Lawn Floral, ete., 10 | tors nddress The Rev. John M, Leavitt, D.D.,
case, namein gold, 10¢, SEAVT BR0S., Nenkford, Ct, | President, BeruLoues, PENNA.

akers, und Jobbers

STEAM PUMPS.

HENRY R. WORTHINGTON,

| 230 Brondway, N. Y. 83 Water St., Boston.
Tir WoRTHINGTOX DUPLEX PUMPING ENXGINES Fou

WATEL WoRKsS—Compound, Condensing or Non-Con-
densing. Used in over 100 Water-W orks Stations.

i‘P.rice Iisl issued Jan.1,1879,
with a reduction exceed-
ing 30 per cenl.

WATER MerTens, O MeTens,

Beokwaller Engine.

Compact, Substantial, Econom-
fonl, and enslly managed ; goar-
anteed to work well and glve
full power clalmed. Eogine and
Boller complete, Including Gov-
ernor, Pump, ete., st the low
rico of

HORSE POWER..... 215 0
g~ # 25

6! .. 31500
(}' Put on ears at Hrﬂnzﬁtld, 0.
JAMES LEFFEL & CO.,

Springfield, Ohfo.
or 110 Liberty St., New York

‘ _GAI';S cclal attention is called to
‘ the folrowing interesting and high-
ly valuable testimonial to

PRYCHOLOGY snd CHisTIAN EVIDEXCES. For Regis.

CHEMISTRY #0d MUTALLURGY ; FULL CLARKICATL, Ix-
FTHUCTION ; FRENCIH And GERMAN ; ENGLISH LITERA-
TUNE; INTEUNATIONAL and CONSTITUTIONAL LAw; s

! Cereno, W. VA, July 11, 1500

NICAL B noxn.dust issued, sent free to any one who will
forward his address.
HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 WALNUT STHERT, PHILADELPHIA PA.

FOR AUTOMATIC CUT-0FF VS\TEAM ENG'NE‘§ ~J ALSO BOILERS ADDRESS

FIXED CUT-0FF &SLIDE YALVE W00DBURY BOOTH & PRYOR.

~"ROCHESTER N. Y.rnii=

Messrs, FAIRBANKS, Mouse & Co.,
Cincinnati, Ohlo: s
GENTLEMES : 1 got one of your Na. 25 Hancock In-
spirators, and It is & good boiler feeder. Before 1 put it
on It took one man to run lhe_pumr. one the engine, and
a small boy to help fire. Now have only the en-
! pineer. and he needs his pants half-soled. In fact he has

MIN GOLD AND SILVER

of Norristown, Pa., will graut

eusy terms,

covers the mercury rapldly.

WATER FRONT, 8000 ft. on the Sound, and & large
tract of lund in the 250 ward, N. Y. City, for sale orleass,
Address N, Box 1667, P, 0., New York.

ydraulle Works, Philudelphis, Pa.

and ORGANS, S1,100 Pianos
PIAN 9 S only 822:2,.50, 8370 Organs only
598.‘ 55 8325 Organs only 873,73, Tremendous
eduction during tho Midsummer Months. Having been
ELECTED MAYOR of my city and intrustod wﬁh its
bonds shoild be suficlont proof of my responsibility.
Latest olroulars and Hlustratod Nowspapor free. Address
DANIEL K. BEATTY, Washington, N. J.

Bellefonte
Water Wheel

is the best, cheapest, most
! ey powerful, and durable in the
‘\'uj.;:y :"-’ market. !

| Send for circular.

#W.P.Duncan& Co.,

Bellefonte, Pa.

A Valnable Patent of 2 Bee Hive For Sale,
Pkt gew oo Erice moderts, Qe slcte

BEET
e T PP

6000 PLAN.—THE MOST PROFITASLE WAY FOR

dealing In stocks Is by combining maony orders and

oo-opersting them as a whole, dividing profits pro rata
among the sharcholders, nccording to the market. Each
customer thus secures all the sivuantages of immense
capital and '-x;’rdc-m‘--d skill, and can use¢ any amount
from $10 to £10000 or more. with equal proportionate
success. “ New York Stock Reporter™ and vew circular
mailed free. Full Information for any one to operate
successfully,. LAWRENCE & C0., 57 Exchange Place,
New York.

RIS Fyre = |
'?ETTJ t;” ‘r—or

MODELS, and materials of all kinds. Cataloguoes free
GOODSOW X WiGHTMAN, 19 Wash'n St., Boston, Muss

FOR SECOND-HAND ENGINES,
Address HARRIS IRON WOHRKS, Titusville, i'a

The attention of Architects, Enginecers, snd Bullders

Is ealled o the groat deeline In prices of
STHUECTURAL

It is boelloved that, were owhers full

difference o

y aware of the suoall
s twiwoen fron and
wood, the for  Wonld e adopted,
theroby saving and avolding all risk of {nter-
rupbion 1o usioess In consequisnes of fire, Book of dg-
talled Information furnished on npplication

Baker Rotary Pressure Blower,
- (FOROCED BLAST )
Warranted superior to any
otbher
WILBRAHAM BROS.
2818 Frankford Ave.
PuiLavguyia

Pond’s Tools,

Engine Lathos, Flanurs, Drills, Lo,

o e AT L COMELT: | THE FOSSIL FORESTS OF THE YEL- HARDWOOD LUMBER to do with the surplux fuel that is piling up on him. 1
LOWSTONE NATIONAL PARK., Iiy W. H. Holmes. A have plenty of steam all the time, with one-half less

state rights or llcenses on very intoresti; |

This system yemarkable. - Yolcanlo Tertiary AND

works up to assay, and re- ahove region

——— | position of the multitudes of anclent forest tree trunks
of glgantic size turned into stone and now standing on .\lnlmmmﬁ.
the cliffs, together with many other interesting geologi- | Walnut, Burl Veneers., Hungurian Ash, Amaranth, ete., |

particu . Contained in SCIENTIFIC AMERICAN | ete. Manufacturers will ina our stoek unusually choice
KUPPLEMENT, No. 180, Price l0cents. T0 be had at this | and prices low. Full

ron s AlE :ﬁlmuknnc Steam Fire Engine. Phila. | ofice and of sll newsdealers.

engraving of the north face of Amethyst mountain,
S Apply as above, 90&)

and valuable paper deseriptive of the
canic ety tormnt?ona of the

4,500 feet in thickness. Iliustrated by an

ft. high, the river bed 6,500 ft. high, showing the VENEERS.

planed for Amateur’s use.

tinted papor

| They should usually b

CEO. W. READ & CO.,
186 to 200 Lewis St., New York.

AD engine that works without
Boller, Always ready to be started
and to give at once full power.
‘ SAFETY., ECONOMY,
CONY TENCE

Burns common Gas and Alr, No
steam, no coal, no ashes, no fires,
no danger, no extra insuranoe.
Almost no attendance.

THE NEW OTTO SILENT GAS ENGINE.
Useful for all work of small -ullnn-q stoam engine,
Built in sizes of 22, 4, and 7 H. V. by SCH l.lil(l'll‘l.}:ll_t.

o Sl

SCHUMM & CO., 345 Chestnut Street, Ph
H. = Mauning & Co,, 111 Liberty St., N. Y., Agents.

ESTABLISHED 1840.

PATENT SPARK-ARRESTER. % — )

‘g ~H. P. Mgunled. S_S,gg. e

12 “ 1000. %‘“:.P' B ‘;E&
Send for our Circulars. 6 * - 350.

B.W.P

Rtate where you saw (Ais, tlake ote. Name on,)0e. Clinton Bros. Clintonville, Ct.

“Photo Engraving €.

D) \\"A‘_z‘&"

ﬁzlf“';kl’,lac

L. SMITH HOBART, President. JOHN €. MOSS, Superintendent.
TYPE-METAL RELIEF PLATES
A SUPERIOR SUBSTITUTE FOR WOOD-CUTS

m . YYD oo
AT MUCH LOWER PRICES,
Persons desiring Nustrations for Books, Newspapors, Catalogues. Advortis nuts, or fo mhe o
can have thelr WOrk G0N by e prosiats Loy A gues, ‘ vments, or for any other purposes,
Our Kelief Plates are ongraved by phot I moans
ou nny ordinery pry nd will wear looger the non story
They have s perfectly siwooth prioting surface, and the lines ar
possibly be out by hand
‘tflm ll'ull pes may be made from them (o the same manner us from wood-outs
apy . 10 eugTaving is done elther from priots or pet-drawings Alwost all Kinds of prints can de re-
engraved directly rn.ub the copy, provided they be In clear, Back lines or stipple, and on u)nli or n-a‘nlltlnllgghﬁy

e mounted on blocks type-high ready for uso
ypo platus
ax (eeg, aa cven, and ae sharp as they could

Pen drawings, sulta)

p for engraving by us, must be made with thorow Al BLACK Ink. on mnooth, wi
y P h W/ . o -7 e paper
wdo twios ll..v‘i' bgth and twice the width of Lhe plates desired -~

innot be furnlshed us, we can produce them from photogrmphis, pencl] sketches, or
ppatied with proper Instructions, Photographis taken 1o the ustnl way, and of Rny con-

When such dmwin
designs of any Kind s
venlonl see, Wo can use

Chnnge of Size, ~Wood-out prints of the coarser kind may
while othors will ndmit of very Hitle redaction. snd some of 1t

Most Hithographie und stedl-plate prints will sdmit o

Very fine prinis of any kind may ba enbarged moderate Iy with

Any prints whioh cannot be
desired gige
In all cusos of reduction and enlargoment, the relative proportions remaln unehanged
" 1 Whenoyver destred, wo will furnish tintype proofs of the draw ings made {;) us, for approval or our-
ection, before engraving. A printed proof Is Turnished with each plate

Wo cannot napally ctgnes to ol an erder for o singlo plste 1 loss than from thres to six diyn largor
e donger thine
R n.*.r.. :'l'll'ln '|-|.’.|nt|.c|», furnlalied when dosired.  That these may ho dofinite and cerrect. the sopy Lo bhe
with = dlsHnes :M‘.I ml:‘:-'. .-}mp boAketeh, or drawlng—shanld slways be submitted for oue examination, Wgother

o 1L OF the slae of plate wantod, nnd of sny other detslls 1o be obseryod

v To lnsure attantion, all Orders vy
IAL Do meod nlod by un advanoe of half the o 0 )
bl o he pald on doliyery 0 RCCarps I hy un ad \ prion chnargod, thy

Floctrartyplog and Pl

ften be redocod 1o hatlf thelr Hpeal dimensicons,

Wit detriment
satiafactorily roducod or enlarged may be redrawn and thus brought to any

order

g, Yo roocontly added Lo our establishment excellont faotlities for makin
ele ‘1\“."”;'.“" -'uul Weo nve T olnlly fited for printing ’-lul. o O Wl slzes 1o the fnest oanner "

A v I' h‘| Fdght,~Wao huye Jus WO FEhis most foportsnt eellity, which enables us (O proseoute our
work dn cloudy weather, an to puah farward hurelod orders 66 O night

Cetoroneon, - Our plites ire now used by the principal pubiliahiors in this elty, and by most of the londing ‘

houses In ovoery State In the Unlon

har Gonernl Clvoulor contalng o fow 5 wielmons of the various kinds of our wo nd w )
recgipt of stump,  Wao have Just propared tive ':p.--'lul Clu'l{l]ulnl us followe y i F Rttt
No. L Portenlis and Flgdros .
R Hulldings nnd Landsonos
O Maohinery nnd Apparatus
: 4 Maps, Autogranhs, aod Ornpmental Lottoring

b, Meproduotions from Wood-Cuts, btool-1)
v \ ( . Dl nte Prints, nnd 1, wrnpha,
These will bo furnlaliod st ten cents onch ; R 4 Tdthe I

,DUCS ELEVATOR BUCKET.

Mado of Churooul Stamplog Tron, exten strong and durmble. NO cornses (o
ontoli, Muny thoussnds in wse

DAVID W. POND, Worcester, Mass.

T, Fo ROWLAND, Sole Manufacturery Brooklyn, N, ¥,

Rosewood, Satinwood, French and American |

line of Rare and Fancy Woods

not mueh work to do but entertain the friends when
they come sround. He wants to know what | am going

| Iabor and fuel than with my vuun{n, 1 have a rnmp for
| sule, to feed three cylinder bollers, thirty inches In
diameter and thirty feet long. 1 think nid Mr. Hanoock
did a big thing when heo .tgm-l the Declaration of Inde-
pendence, and Invented the [nspirator.
Yours truly,
G. W. PARSONS, Ceredo, W. Va.

7™ Mustrated and descriptive circulars sent on appli-
cation to

‘Hancock Inspirator Co.,
. 02 CENTRAL WHARF,

l BOSTON, MASS,

:

ayne&Sons.Commg,N.Y. (3() Sards—20 Chromo. 10 Motto, 3 Ocean_Shells, Snow- I OF: TN

- Sciendific Amevican

' FOR 1879,
The Most Popular Seientific Paper In the Weorld.

t VOLUME XL —NEW SERIES.

| The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1579, a
new volume will be commenced. It will continue to bo
! the alm of the publishersto render the contents of the

new volume sy, or more, attmactive amd useful than any
Of Its predecessors,

Ouly $3.20n Year including Postage. Weekly.
! 323 Numbers u Year.

! This widely circulated and splendidly Ninstrated

paper is published weekly, Every number contatus slx-
teen pages of useful information, and a large number of
original engravings of new inventions and discoveries,
| representing Bugincering Works, Steam Machinery.
New Inventions, Novelties in Mechanios, Manufactures,
Chemistry, Eloctricity, Telegraphy, Photography, Arohi-
tecture, Agriculture, Hortloulture, Natural History, ete.

All Classes of Readers find o Ture Sciesrirg
AMERICAN a popular ressime Of the bost selontite in.
formation of the day ; and It ks the atm of the publishers
to present It o an sttmotive ferm, avolding ss much as
posaible abstruse terms, TO every Intelligent mind,
this Journal affords a constant supply of Instructive
roading. [t s promotive of knowledgoe and progress In
every community where It clroulates.

Terms of Subscription, ~Oue copy of Tue Scres-
TIFIO AMERICAN will b sont for ond poar - &2 numbers
pontage prepald, to any subseriber In the United States
or Canada, oo recelpt of three dollars nud twenty
conts by the publishers; six wonths, $L20; three
months, 1.0

Clubs. ~Oue exten capy of THESOIESTIFIC AMERI
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PUBLISHED MONTHLY.

The Scientific American, Export Edition, Is a
large and splendid periodical, issued once a month,
forming s complete and interesting monthly record of
all Progress in Seionce and the Useful Arts throughout
the World. Each sumber contalns about one hundred
lurge quario pages, profasely flustrated, embracing :
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SPARTA IRON WORKS, Sparta, Wis,

YEARS' EXPERIENCE, and now have wnegualed facilifies
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canady, and Porelgn Countries. Messrs,
Munn & Co. also attend to the preparation of Caveats,
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practical. Contained In SCIENTIFIC AMERICAN S0
PLEMENT Nos. 126, 177, and 182, Price 10 conta
To Le bad st this ofice and of newsdealers in all parts
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MERINEX BriTtas 1A CO.. TSSELL & ERWIN M'r'G Co.
RErD & BANTON; HALL ELTON & CO.; KICILARDSC

number has from seventy-five to one bundred new en-
gravings, showing the most recent lmprovewents and
adyances in Science and the Industrial Arts.

(2) Pricos Current, Commercial, Trade, and Manu-
faccuring Anbouncements of l.c:nd]nx Houses, In con-
nection with these Announcements wany of the Princl-
pal Articles of American Manufacture are exhibited to
the eye of the reador by means of splendid engrave
ings 1 the whole forming an elegantly printed Standard
Catalogue, or Permanent Direotory, of the Latest and
Boest American-made Goods, always undcr the eye of
the forelgn buyer, constantly infiucneing his preferences
and purchases.
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cipal Citles and Commercial Centers of the World,
It Is regularly receolved and filed for public ex-
amination by nearly all U, 8. Consuly. Go Into
almost noy Amorican Consulate in any quarter of
the globe, and the objects of greatest intorest there to
be found are the numbers of THE SCILENTIFIO AMENI-
CAN. Forelgn Merchants, Huyers of Goods, and
others are always referrod Ly the Consular Officials
Lo the pages of this Jonrnal, asx contalning the most re-
cent announcoments of the bost rellable American
Goods and Munufacturos. THE SOLESTIFIC ANENICAN
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BCIESTIFIC AMEMICAN, Export Edition, are leading
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tors of Waorkas, Governy t OfMcials, and othier promi-
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reaches so many resders as TR SCTENTIFIC AMERICAN,
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LHE SCIESTIFIC AMERICA N, Export Edition, slready
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THE DRIVEN WELL.

Town and County privileges for making Driven
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Working Models

Roots’ Improved Portable Forge

of Patents, All business intrusted 10 them is done
with special care and promptuess, on very moderate
{erms,

I We send free of charge, on application, a pamphlet

containing further information about Patents snd how

l to procare them; directions concerning Trade Marks,

Copyrights, Designs, Patents, Appeals, Relssues, Tn-
fringements, Assignments, Rejocted Casos, Hints on
the Sale of 'atents, ete,

Forveign Puatents,—We alsg send, free of charge, 8
Synopsis of Foreign l'atent Lawy, showing the cost and
method of securing patents in all the principal coun-
tries of the world. American inventors should bear In
mind that, as a gencral rule, any wvention that s valu-
able to the patentee In this country Is worth equally as
much in England and some other foreign countries
Five patents—embracing Canadian, Euglish, German,
French, and Belgian—will sccure 10 an inventor the cx-
clusive monopoly to his discovery mmong about oNE
HUNDEED AND PIFTY MILLIoNS of the most intelligent
people in the world. The facilities of business and
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nows stores. Submoriptions, Fve Dollare @ year ] sont,
postpald, to all parts of the world,

MUNN & COL, Ponnisnrns,
U Pan Row, Nxw YOoux,

FORMACHINISTH' AND BOILEIRL MAKERS! IIJ".A vy
Btool Clarops, sand for clrenlsr 1o C, W, LE COUNT,
Houth Norwalk, Ct,

WIRE ROPE

Address JOIN A
ors, Trenton, N, J

HOEBLING ONS, Munufaotar.

or 15 Liberty Strom, Now York

Comanis, &G, Boxn vuk Daachirvive Pace Lis

He W, JOHNS M'F'C CO, BT MAIDEK LANE, .Y,

W heals and Rope for conveying power lung distancos.
Bond for giroular,

S. 8. TOWNSEND, Qon. Agt.
COOKE & BEGCS, Soll'g Agta.

" BEND FOR PRICED OATALOGUN,

.

PERFECT

NEWSPAPER FILE

SRR 3 ety
Tho Kooh Tatent File, for prosoryl !
mu'nmmu. W paphle s, s {uu\n m-'.'-':'ul"y"m'lm
nud prioo mmduoed,  Sutmeriber 1 the SOTENTIFIC AMs
BILCAN wnd BCLENTIPIC AMEIIOA X KUPBLEMENT 0D be
nuﬂn:-llml for the low prica of ¥1.50 by mull, or §1.99 ut the
::uv:n ng”lluu Jupor fonvy bowrd sides lnseription
SCTENTINIOT AMBRICAN 1n gile, .ﬁoou-ry for
ovoery one who wishos to proseryo lg:l papor,

Adirens
MUNN & €O,

will be furnishod for 81, 1

When ordoring coplos, ploase 1o romiit for the rame
an above, and atate pama of patentos, Uil of lyin
ton, and date of patent,

A pamphlet, contuining il directions for obtalning
United States patents sont froe. A handsomoly bound
Reference Book, gilt edges, contafus 140 puges and
many engravings and tablea lmportant to evory pats
cutee nud mechanio, and: s a useful haod book of refer-
ence for evorybody, I'tlco 25 conts, matled froe.

Address
MUNN & €O,
“Publishers SCIENTIFIC AMERICAN,
37 Park RRow, New York
BRANCH OFFICKE—Corner of X and Th Streetsy
Waskington

Publishomn BOIEs TR0 AMERICAN,

HE “ Selentiflc Amerfean Inted with N
L ENEL JORNRON & g%ﬁx-. m,é’-i':&
bard Sta,, Phitladelph 3:.?% d‘sumw ork,




T e T,

e ——

A WEEKLY JOURNAL OF PRACTICAL INFORMATION, ART. SCIENCE. ME(

Vol. XLL.—No. 7.
‘L ¥EwW sEmies.) ]

NEW Y()l{l\': -A_UGES_'I" 16, 1879,

HANICS, CHEMISTRY, AND MANUFACTURES,

#3.20 per Apnum.
[POSTAGE PREPAID.]

AMATEUR MECHANICS.
METAL SPINNING.

The operation of spinning metals, although exceedingly
simple and capable of being practiced to advantage in
almost every shop, and also by the amatenr mechanic upon
the foot lathe, Is not gencrally understood.  One reason for
this is that the artisans who follow this branch of mechanics
a5 a business usually conduct it nnder locked doors, and it
18 with considerable difficulty that the amateur in search of
information on this and kindred subjects can obtain entrance

TOOLS

FOR METAL SPINNING,

to one of these establishments. The reason of this secrecy
is plain enough, as the *“*kink " or ** wrinkle." or, in plai'u
English, the knowledge required 10 do the mechanical part
of spinning, is so slight that secrecy is the only protection.

The tools required are few. They consist of a lathe: o
form or mould on which to shape the article: a tool rest
with a series of holes for receiving a pin to keep the tool
from slipping, and o few spinning tools or burnishers of
different sizes and shapes.

The Inthe the amatenr 15 supposed to possess; the tool rest

he may casily make; and the only other addition to the
Inthe will be a back ceater of the form shown in Fig 2.
This form of center answersas a step to the work holder,
nnd will bear considerable pressure without undue friction.

The tools required are shown in Figs. 3, 4, and 5. These
nre simply hard steel burnishers of the form shown, and
varying in size, with the size and Kind of work to be done.
The size given in the engraving is about right for amateur
work on the foot lathe. Fig. 8 shows in two views a ball
tool. Fig. 4 shows both side and edge views of a curved

AND EXAMPLES OF SPINNING.
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ol nhom npmn to\ma‘bumhhw. In some in-
stancos (L may be nocessary to mako tols of different forms.
The oporator will e guided o the seleation of his tools by
the partienlar work in hand, and practice will bring new
suggostions as to tools and the manner of using them.

"Tho materinls generally used in spinning are brass, copper,
2ime, britannin metal, and lead, All of these may bo worked
on tho foot lathe, but perliaps the amatear will derive the
most satisfaction at fiyst by using britannia metal, as 1t works
casily and does not requircannealing,  Articlesin this metal
also present a handsome appenrance when done, whether
simply polished or plated.  Zine must be spun quite hot.
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Articles of brass, if of considerable depth, must he annealed
when' partly done.

The form on which the metal is spun may be either hard
orsoft wood or metal A good elose:grained pine answers
a8 well a5 anything for most purposes, and is very readily l
turned to the required form. It may be atfached to the
face plate, B, and the disk to be spun may be held against |
it at first by ahurd wood or metal picce, C, as shown
w Figs. 6 and 7, which is forced against the disk by the tail
center.  After lhc spinning is a little advanced, a cup-
shaped holder is applied, as shown - dotted lines in Fig.
7  Somenmes the holder is secured by a bolt that runs
throngh both it and the form or mould, as shown at D, Fig. pa
8. T some cases a little rosin is applied to the form to -
crease the friction, but this is ravely necessary.  'The motion
of the lathe should be quite rapid, and the disk should re-
coive a conting of grease (lard or heavy oil) before applying
the burnisher A very strong solution of soap may be used
instead of oil. The position of the workman and the
mauner of holding the tool may be seen in Fig. 1, Tt will
be noticed that the pin i the tool rest serves as a fulerom
for the tool, which must be brought with considerable pres-
sure against the surface of the disk. This pin is moved
forward from time to time as the work advances, The
movement of the tool may be seenin Figs. 9 and 10, and the
shape taken by the metal in front of the tool will also be
geon, In swinging the tool toward the form it is moved in
the direction of the arrow as shown in Fig, 9, and it is
carried back as shown in Fig. 10. This last operation is
very essentinl to the proper fitting of the mould, and it also
thickens the metal,  Too much should not be attempted at
a time. A succession of quick movements, as indicated
in Figs. 9 and 10, under a moderate pressure, 18 much better

than to do a great deal of execution at a single stroke.
Should the metal tend to vibrate or buckle, a piece of
wood may be applied to the back with the left hand as
shown in Fig. 8.

The method of spinning a cup or pot without a form is
illustrated in Fig. 11. Here the metal is supported by a | G
plain eylindrical mandrel. and is first spun into the form in

dicated by the dotted lines, and then bringing the burnisher |

on the return stroke only to the shoulder which forms the
larger part of the vessel. For small work on the foot lathe
the handles of the tools need not be as long as represented | gy
in Fig. 1. The length commonly employed for wood turn-
g tools will answer,

To spin a ring a mandrel like that shown in Fig. 12

will be required. A plain flat ring placed between the |Ink

shoulders of the mandrel is pressed upon by the roller seen
above the mandrel until the ring assumes the desired form.
Napkin rings are made in this way. Figz. 13 shows a con-
cave reflector.  Fig. 14 represents a simple cup formed of
two pieces. Fig. 15 represents a small vase made of three
pieces, 1be smaller end of the upper or conical part and the
upper portion of the base piece being soldered in a spherical
connecting piece. The two halves of the ball Fig. 16 are
made opon the same form. The edges are beveled and
soldered together. The pitcher, Fig, 17, is made of five
spun pieces, a short cast and turned piece that unites it to
its base, and a handle made of square wire. The eard re-
ceiver, Fig 18, has aspun top and base, and a cast stundard,
The vase, Fig. 19, consists of four spun picees and three legs
of square wire, uniting the body with the base. Fig. 20
shows a hase for a magnetic needle or other small apparatus,
Fig. 21 represents a vase composed of seven span pieces and
two handles of square wire. More complex examples of
work dope by the process of spinning might be furnished,
The ones given are undonbtedly sufficient to enable the
amateur to get an idea of the endless variety of articles that
muy be mude by this simple and easily acquired art, M,

A Boy’s Promptness and Courage.

Perhiaps the most remarkable exhibition of pluck and
promptness on record is that of a4 miner's son recently at
Hollis, TIL. It i said that the father, Thomns Harland,
lighted o slow mateh leading to a blast, and gignaled to be
drawn up the shaft.  He struck a projection and was thrown
back to the bottom of the shaft, where he lay with a rib
broken,  Realizing iy father’s peril, Harland's young son
#lid down the seventy feet of rope, lacerating his hands terri-
bly, but reaching the bottom in time to tear the mateh from
the fuse und prevent the explosion.

———
—

A GEXUINE case of spontancous combustion oceurred on
the 15t of July in o drug store on Biddle street, S8t. Loufs,
The proprietor, In anticipation of the ** Glorious Fourth,”
had prepared four jars of ** colored fire,” and placed them
on the shelves, not dreaming of nny trouble from them, bt
in plain view of severul persons present at the time, one jar |
exploded, shattering the other three, and quicker than can
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‘THE AMERICAN ASSOCIATION FOR THE ADVANOEMENT

OF SCIENCE.

The twenty-cighth meeting of the American Asgoe intion
for the Advancement of Science will In held av Soratogu,
commencing on Wednesday, August & The headguarters
of the association will Lbe al the linilml States Hotely the
genernl sessions will all be held at the Town Hall,  The meot.
ing will occupy about a week, which will be devoted 1o the

usunl addresses of the president and the two vice presidents
and the reading of papers on different
fore the several sections of the
npproprinte,

The meetings of the association

seientific subjocts hes
meeting 1o which they are

are o matter of great in.
tercat ench year to its large membership, and are perhinps en
titled to more general public symputhy than they bave yet
received.  In the several cities of the Union where the geso.
ciation has hitherto held its meetings it hus been most how

‘pnnhly entertained, and this was notably the cace in Buffalo

*| communications from leading manufacturers, heads of pub:

in 1876, where the presence of Prof, Huxley and a numerons
body of eminent foreign men of science, who had come Lo
the United States to attend the ]’hlhul(lphm Centennial,

stimulated the enthusinsm of the citizens, But the nasoein-

tion is entitled to a serious hold upon the re gard of the pro-

ple generally, and it will be its own fault, perhaps, if it fuils
to make a strong impression upon the community at cuch
annual session, It numbers among its members the most
eminent men of science in America, a fair representation of
‘the younger students, besides a number of persons from ull
professions, swelling its membership at the present time to
ncur]y one thousand. In its organization and plan of meet-
ing the American association resembles the British and
French associations in spirit, if not always in detail. It is
Idivided into two sections, A and B, the first devoted to

N
Address MUNN £ hematics, astronomy, physics, chemistry, and mineralogy,

the second to geology, zoology, botany, and anthropology.
The meetings are, of course, devoted more or less to the
reading of papers on special subjects, and to encourage all
who take an interest in scientific studies the examining com-
mittees have always been generous in their judgment. As

Contonts, 9 S

(Ulustrated articles are marked with an asterisk.) the result of ecach meeting a handsome volume is issued,

onns, Whit vueeesnsneesses 10 ) Juvonile prodigy, another........ 8 which owes its excellent typographical appearance and ar-

klﬂp:na mnn:»l ‘::mn . 106 | Latin and Greek, study of. . 106 ypograp 1 PP ar:

Amateur moechanica®, ... 0 | Lime water (85]....... : s rangement of matter to the long continued labors of the per-
Ameriean Assoolation ........... m Magnotometer, new®, . o0

; Amor G Tnstituto TXNbition. . Moohanies, amateurs. . ns manent secretary, Professor F. W. Putnam, of Cambridge,

The finances of the association are satisfactory, but have

- dos %w been crippled in the past by the attempt to publish too large

an annual volume. The papers, which undergo a second

& sifting before printing, are all worthy of issue by the associa-
}% tion, and among them, indeed, are some of the most note-

worthy additions to our knowledge, both in physics and bi-
ology. But some papers printed by the associstion would

i have better found their medium of publication in the pro-

ceedings of local scientific bodies or in special serials devated
to their subjects. Of late, while the papers have been read
before the association, they have more often been so disposed

us  Of, while some authors have still somewhat needlessly occu-

pied space in the Proceedings.

i U8 | The general aims of the association would be greatly fur-
-1 thered if a plan of evening lectures could be entered upon, at

which the public could freely attend during each session.
The popularization of knowledge would in this way be as-
sisted and the association benefited, both in reputation and
in membership, by identifying itself more boldly than it has
yet done with the cause of popular instruction. Some al-
tempts were made in this direction both at Nashville, in 1877,
and at. St. Louis, in 1878, but no definite action hus resulted.
We may hope that something may be effected in this direc-
tion at Saratoga.

Something of the general spirit of the associntion may be
gathered from the subjects on which it has thought best to
appoint gpecial committees in order to further its viewsupon
them in the community.  Besides subjects of more local in-
terest, such as a new survey of Niagara Falls, which might
be left to Canada and the Legislature of our own State to
arrange about, the associntion has & permanent commitiee
upon weights, measures, and coinage, another to memorialize

of | Congress in relation to meteorological researches, another on

the relation of science to the industrinl arts, and another on
the introduction of science into the public schools. Al these
subjects are matters of national importance and public in-
terest.  That on the relation of seience to the industrial arts,
of which Prof. Thurston, of the Stovens Institute, is the ne-
oompllshed chairmun, has & most interesting matter to han-
e-|dle. Tts purposes are sot forth in a letter from Mr. O.
Chanute, of New York, and which was read at the St. Louis
meeting.

The committeo proposes the issuance of aelreular inviting

lie works, munagers of mines, engineors, agriculturists, or
business men, concerning the sciontific problews or questi
which may have arisen in the pursuit of th fons
suggostions as to the subjects or i
think there exists a lack of scientifi
results of this ciroular the commit
nually n list of such points and sub
| upon t&mm fmm membors of

may bo o!l'omd tor the bo» o
leated, ’

catlon is mel m

with every day,  The old idea o




ught to be learned, and we hear,
body should know how to read, write,
new iden seems rather to start with the
t & given brain and sensory power or ca-
ught in order to develop to the best ad
idual and to the society to which
It is owing to this newer way of looking at the
problem that we find exnct knowledge or science
1o ancient languages, for instance,
metaphysics.  Atthe present time it isneed-
n the value of science in general culture.
leads to firmer and yetless prejudiced thoughts,
10 miterisl and moral advancement of the nation must
. ultimately depend upon the exactitude of its informa
tion. The committee of the association on the teaching of
science has a work before it of which we trust it will not be
negleetful.  In his vice-presidential address at St. Louis,
Professor Aug. R. Grote, who was chiefly instramental in
the formation of the commitiee, says: ** The demand has
come up from teachers throughout the country that they
should be better informed as to the manner in which the
seiences may be introduced into the schools and the matter ‘
10 be taught. It is the duty of this association to furnish the
information. If we have not sympathized with this inquiry
© in the past, let us assist it in the future, It is quite evident
that the sooner this association commits itself as a matter of
principle to the furtherance of seience among the people the
more following it will have and the greater influence.  And
if it does not it will fall behind its peculiar duty and out of
the line of advance in human thought, This association
must be prepared to demand more time for scientific studies
from the public school authorities, and it must show to every l
one that education is a matter which not only falls properly
under its cognizance, but which it is also prepared to take
hold of. This association should no longer delay to bring
all its forces to bear upon the question of science us applied
to education. While it does not do so, it will always scem
to shirk a duty and ignore one chief end of its existence.”

We may informally point out at the present time some of
the directions for improvement in our common school sys-
tem:

First.—The establishment of primary schools for children
between five and nine years of age, where no books are to be
used, and object teaching is to be relied on for instruction in
the several branches. The hours for tuition to be less than
is now the practice in teaching children between these ages.

Second.—The introduction of physical, natural, and social
science in the common schools, while the present teaching of
grammar, geography, and declamation may be curtailed, and,
in part, discontinued. The outlines of mechanics and indus-
trial arts received in the public schools will assist the pupils
in their after lives.

nent part played by the wood in Indin; and since the intro-
‘duction of Buddhism into Chinn that country, destitute of
sandal trees, has become the principal market for this im-
portant production, A piece of wood of the dinmeter of four

- Seientific dmevican,

to six inches is considered as the most accoptable offering o
person can make to theidols of the temples, Lurge picces aro
presented by the rich on particular ocensions,  The perfume
of the sandal wood, which has been held in high esteem
throughout tropical Asia forages, s due to an essentinl oil ro.
siding chiefly in the heart of the tree and near the root, the
outer parts of old trunks and young trees being almost des.
titate of scent.  Hence the sandal cutters carefully remove
the outer and generally lighter portion of the wood, which
they term “sap.” The oil is made upon the spot where the
trees grow. It is wonderfully strong and penctrating, and
is easily extracted, a pound of wood yielding about two
drachms. In 1872-73, 10,848 pounds, valued at about
$42,000, were imported into Bombay, from whence most of
it was exported to other countries, The oil dissolved in
spirits and sweetened with a little oil of rose, forms the hand-
kerchief perfume—'* Extrait de bois de santal.” ¥From the
fact that it mixes favorably with otto of rose it is often nsed
for adulterating that article.  Within a few years past the oil
has been considerably used in medical practice in the treat-
ment of gonorrheen. It was once used, too, as o stimulant
nnd sudorifie, but is no longer employed for such purposes.

Santal wood is the product of several species of the genus
Santalum, of the natural order Santalacem. 'The genus is
composed of ubout twenty members, spread over Asin, Aus-
tralia, and Polynesia, and in babit is best compared with the
myrtles, The most casterly species of the genus is Santalum
tnsulare, found in the Marquesas Islands and Tahiti; where
it is known as “*eai;" the southernmost, S. cunninghamii, is
found in New Zealand, and is known there as “* mairi;” the
northernmost, 8. pyrularium and S. freycinetianum, are
natives of the Sandwich Islands, where they are called ** lau
ala;” and the most westerly, S. alwm, is indigenous to
the Indian Peninsula.  All the species prefer dry, rocky lo-
calities, and, commercially speaking, degenerate in quality
when they grow in moist places.

Santalum album and a marked, though inferior, variety
known as Myrtifolium, grow on the mountains of continent-
al India and the Indian Archipelago; Mysore, Malabar, and
Canara being the principal districts The tree usually attains
a height of twenty-five feet, and when it is allowed to exceed
these dimensions is generally found rotten at the core. After
felling the trees the bark is removed at once, the trunks are
cut into billets two feet in length, and these are buried in
dry ground for about two months, during which time the
white ants eat away all the onter wood without touching the
heart.  The latter constitutes the sandal wood of commerce.
The billets are afterward smoothed and sorted. The deeper

Phird.—The establishment of a higher grade of schools in

the color the stronger the odor, hence merchants often divide

which an outline atleast of the university course be pursued. | sandal into red, yellow, and white sorts. In general, also,
The tuition to be by demonstrative lectures, and degrees to | the nearer the root the more powerful the perfume; care is
be conferred which will carry weight in professional and | therefore taken, by removing the soil, to cut as low down as
governmental examinations. | possible.

Fourth.—The entirely secular administration of the| The chips and fragmentsremoved in the process of smooth-
schools and the teaching of morality without being associ- | ing the billets and squaring their ends, and the smaller sized
ated with any system of theology. This reform we seem to | billets, suit the Arabian market best; sud from these is dis-
clearly owe to the spirit of our republican government and | tilled the essentinl oil, 0 much esteemed in Turkey. The

to a national sense of justice.

The time is at hand when our public school system must
be extended in its practice, or fail of its legitimate results.
The people not only demand better, fuller, and more practi-
cally useful tuition, but from an outside point of view it is
evident that we need as a nation that liberal thought which
only comes from a rounded knowledge. If the association
can assist this development through its permanent committee
on the introduction of science into the schools it will earn the
gratitude of all thinking people in the community.

At its St. Louis meeting last year the American Associa-
tion eclected a limited number of fellows, choosing among its
members Mr. Thomas A. Edison, of Menlo Park, N. J., and
of world-wide fame a8 an inventor, for that honor, Its
president for the Saratoga mecting is Prof. Geo, A. Barker,
of Philadelphia, whose reputation ns o physicist and chemist
is already extended. The Baratoga meeting will listen to an

. address from its retiring president, Prof, O. C. Marsh, of
Yule College, which will be heard with interest, in addition
to addresses from the two vice-presidents of the meeting,
Prof. Langley, of Alleghany, and Major J. W. Powell, of
Washington. The papers to be presented bid fulr to be of
more than aversge interest in many departments, wod the
most noteworthy will be reported in the SCLERTIFIC AMERIL-
CAN,

SANDAL WOOD.

Dr. Berthold Beemann, the eminent botanist, in calling ut-
tention o the commercial importance of sandul wood, re
marks that ** the trade in this fragrant wood has been going
on gince the dawn of history, and will probably not cease
until the connection botweon sandal trees and idolaters, ex
Isting from time immemorial, shall have been broken up by
either the one or the other becoming as extinet a race as the
Archyopteryx, the Moa, or the Dodo,
mont of millions of human beings is still intimately associ
nted with this wood. When the Hindoo or Buddhist be-
holds its smoke curling henvenwards he feols that he bas
acted up to bis religlous duties, and that the perfume smell-
Ing swoaetly in the nostrils of his deity will cover s multitude
of sine.”

The religious senti-

’lnrger billets are sent to Ching, which affords the best mar-

ket for this wood. In 1866 there were received at the vari-
ous ports of the latter country 5,197 tons. The smaller bil-
lets are used in Tndia. The reputation of sandal wood in
Europe rests chiefly on its excellence as a material for cary-
ing, and it is manufactured into & great variety of elaborately
marked card cases, work boxes, card trays, fans, Walkiula:-

Voot a >
sticks, etc. Dr. Hunter, some years ago, showed that it was

admirably adapted for wood engravings. Some blocks yield-
ed upward of 20,000 impressions without wearing out. The

| best wood for the engraver's purposes is the dark colored,

five inches in dinmeter, grown on rocky soil.

In old English works sandal wood is sometimes called
**Banders wood,” but our present form, “ sandal” {(which
is the Arabie name for it), is more correct.  The Chinese call
the word ““ tun-heong ™ (sconted tree); on the Malabar coast
it Iy termed *“chandana cotta,” while the Polynesian species
50 by the generic name of “ahl,” which in Fijian becomes
““yusi;" in Eromangan, ** nassau;" and in Tunna, ** nebissi.”

THE SYSTEME GEBILLOT,

A French engineer, M, Bébillot, has deyveloped o plan for
i 8hip railwny across the Isthmus of Panama, with an alter
native schemo involving o ship canal 80 kilometors long
from Aspinwull to the mountainy, o railway of 88 kilometers
over the monntaing, and another canal of 10 kilometers on
the Panama side, or about 25 miles of canal and 20 of rail-
way,

M. Francly A. Kieffer, of Puaris, ropresenting n syndicato
of Parisiun bunkers and speculutors fnterested in this systom,
arrived in New York July 23, M. Kieffer saya that as long
ago i 1878 the Colombian Government ;,;run(.c(l M. Séhillot
| permission Lo construct such u ship rallway over the moun-
tains of the isthmus

The plan contemplates o raillway with rails fifteen times
4§ heavy us the ordioary T mil, to be Inid twelve meters
apart,  Over this road vessels up to 7,000 tons burden will
be transported in immense docks or cars, supported by
wheels a foot thick. The driving power will be placed in
the docks themselves under the bulge of the vessel, and will
be applied directly to the wheels under the dock. M, Kieffor

Bowe of the most ancient records inform us of the promi- | claims that these docks will be capable of a speed of fifteen

97

to eighteen kilometers (nine to eleven miles) per hour, and
that the whole distance from ocean to ocean ean be traversed
in five hours. The entire cost of construction he estimates at
250,000,000 francs ($50,000,000), while the ship canal favored
by M. De Lesseps will demand a capital of 1,500,000,000
francs ($800,000,000). He also says that the tarifl on vessels
pasaing over this railway need not be higher than $1.50 per
ton, ngainst $3 per ton by canal, to yield o fair percentage
on the capital, and that while seven years must elapse before
the canal can be completed, the railway can be in operation
at the end of three.

1t i reported that M. Deitz Mounin, who was president of
the French department in the Paris Exhibition of 1878, is al
the head of the syndicate which M. Kieffer represents, sud M.
Emile Jupy, of the well known Parisian clock manufactory,
is its secretary. M. Sébillot was the engineer-in.chief for
the Martune Arsenal at Foo Choo, China,

Sl
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A BANITARY CAPTAIN EADS WANTED,

The success of the jetty system at the mouth of the Mis-
gissippi makes that grand river a possible channel for a large
part of the commerce of twenty States. What that com-
merce may amount to when the Mississippi valley harbors a
hundred million people, as it is likely to in the near future,
it is impossible to estimate. It is enough to foresee that it
will surpass anything in the way of river traffic that the
world has yet known, provided the sanitary condition of the
Lower Mississippi is such as to allow commerce a safe and
steady passage that way.

Captain Eads has shown how the Mississippi can be entirely
freed from the physical barriers which have hitherto im-
peded the commercial development of that noble water-way.
But, however perfect the channel, commerce will not adopt
a route linble to annual interruption by pestilence. Trade
cannot brook diversion or delay. No more will it subject
itself to liability to interruption. Of greater importance
even than thirty feet of water is freedom from sanitary risks.
Sand bars are but negatively harmful; pestilence is positive.
The Mississippi must be made as healthy as the Hudson be-
fore its commercial possibilities will begin to be developed.
Sanitary science must complete the work which engineering
has begun, The great need of the Mississippi valley, com-
mercinlly as well as socially, is a sapitary Eads. May he
come speedily.

The Scientific American in Italy.

One of our contemporaries says: The English Consul,
Colnaghi, reporting from Florence, Italy, states that in steel
rails and locomotives, and in Shefficld tools and in ma-
chinery (turning lathes, etc.), German enterprise is gradu-
ally pushing us out of the Italian market, and also endeavor-
ing to push their goods in Italy, and to this end a news-
paper called the ScrENTIFIC AMERICAN, chiefly devoted to
the hardware interest, is widely distributed throughout the
country.

The English Consul probubly intended to say, instead of
German, that American enterprise was gradually pushing
goods into the foreign markets.

American Institute Exhibition.

Application for space should be forwarded at once to the
General Superintendent, room 22, Cooper Union buildiug,
New York, and all details arranged through him with as
little delay as possible. Persons familiar with the exhibi-
tions annually given by this jnstitute are aware that one of
the great troubles with which the exhibitor has to contend
is that of insufficient space. Asall applications which comply
with the rules are considered in the order of their coming, it
is therefore evident that better location Is secured by the
early than by the late applicant. The Exhibition will open
on the 17th day of September.

PN

The Toronto Exhibitlon,

The Industrial Exhibition to be held at Toronto in Septem.
ber next, promises to surpass anything of the kind hitherto
attempted in Canada.  The Governor-General is patron of
the association, and his Excellency, with H. R. H, the
Princess Louise, have consented to open the Exhibition,
Lurge additions are being mada to the already commodious
buildings on the Exhibition grounds. The Exbibition will
be opened September 1, and will continue until September
20. The prizes offered aggregute £20,000,

————— e .t e —
Ameoriean Ontlory in Shoffield,

A correspondent of tho New York Herald, writing from
Birmingham, England, says that recently s leading mnnu-
facturer in Shefield showed his workmon an assortment of
American made goods, and, taking up a pair of tailor's
shenrs, offered to give the Union £50 if any one of his men,
in a month, would produce one pair of shoars as good s the
Awmerican sample,

el A ey
Surervisiox hasin it three clements—knowledge, counsel,
and authority. A knowledge of each teachor’s doings is the
radical feature of the superintendent’s office,  Without that
knowledge his office is practically vacated. What sort of
superintendence is it, when the officer 18 in ignorance of the
very thing he is appointed to superintend?  This knowledge
should be gained primarily by personal inspection, and sec-
ondly by correspondence, and thirdly by proxy,—Superin-

tendent Sehools of Virginia.




S —————

:
:
:
:

. o SEmduhdAs - A A -
e 04 P —— A P S g 5 B ) S et Yl e g

oy

T e

T

£ Another Juvenile Prodigy.

The latest addition to the Tong list of juvenile prodigios,
in respect to memory and mathematical accnracy, is reported
from Maine. Heo is, says the Bangor Commercial, the son of
a former of that place, snd is now ten years of
age. He is untanght, save fn the art of reading, to which he
appears to glve more attention than wiser parents would al
low. His strong point is momory. He reoollects not only
everything that he reads, but everything that he does, remem
bers on what day ho did it, where be was at the time, and
what wore the elreumstances that led bim to do it For in-
stanoe, ho will tell where hio was on any day within tho past
two years, and what be was doing,  Further, ho rempm bers
and cun toll everything that his friendshave done, providing
e Dk sten them do 1t and ean tell on what date and on
what day of the week they did iy,

The first that Lis friends notioed of his prococity was about |
A yoar ago, when they acoidentally discovered that ho was
almost fnfallible on any dato he had ever seen or heard,
Walking in company with some relatives ina comotery it was
observed that e would look at n tombstone, rend the dato of
the death recorded, and the exaot age of the person buried
thero, then glanee up and tell on what duy of the week the
dead person was born,  This happened on soveral oocasions,
and but lttle attention was paid to it.  Finally one of his
relatives took paing to look into an old almanue covering
some of the dates he had mentioned, and found that the day
of the week had been given correctly in overy instance. Thiy
caused them to ask him questions, when it was discovered
thut he could almost instantly tell the day of the week on
which any date within the last 75 years fell,

In a series of tests made by the Commorcial writer, the boy
gave the day of the week corresponding to a large number
of dates between 1812 and 1840, gave it correctly in everyin-
stance, and averaged five seconds for cach test.  The longest
time required was eight seconds, the shortest three seconds,
His habits are described as ** peculiar.”

“He never plays with other boys, but is continually busy
in reading. Oftentimes he takes an unabridged dictionary
and studies it hour after hour, never seeming to congider it |
anything but a pleasure to doit. In fact he takes no com-
fort unless busying his brain about something. If there is

anything he does not understand he keeps at it till he does
uoderstand it, and then itis next to impossible for him to for.

get it.  One would naturally suppose that a child with such | js counterbalanced to insure a smooth action of the ma- | taining a strainer of substantially the same diameter as said
unusual powers would gradually fail and fade away, but, sin- | eljinery. 'When the churn is driven by power a pulley may inlet and outlet orifices, and interposed between the same, in

gularly enough, he is constantly growing stronger and more | o placed on the crank shaft; when it is driven by hand a combination with a discharge valve, located below the strain-

| pinion is placed on the erank shaft, and driven by an inter- ! er, and an independent pipe communicating with the space
nnl gear wheel supported by the lower crogs bar of the above the strainer.

healthy." g

It is to be hoped that the last assertion is strictly true, and
that the precocious youngster will not exhaust his brain
power ininfancy. The chances, however, ure heavily against
him. His name is Charles Fuller.

A NEW PISTON ROD PACKING.

‘We illustrate herewith a novel piston rod packing recently
patented by Mr. John Hewitt, of 1323 S. Jefferson avenue,
St. Louis, Mo. The invention consists, essentially, of a se-
ries of beveled rings placed in the stuffing box and retained |
by the gland, the rings being beveled
on opposite sides. In Fig. 1, in the
engraving, the stuffing box is shown in
section, and the gland and packing rings
are broken away to show their form
more clearly. Fig. 2 shows the face of
one of the rings, and Figs. 3 and 4 are
diametrical sections of internally and
externally beveled rings,

The stuffing box, A, is of the usual
form, and the gland, B, does not differ
materially from those in common use,
Its inner edge that comes against the
packing is beveled, and it is provided
with an oil chamber, a. The packing,
C, consists of a series of soft metal
rings which are triangular in cross sec-
tion, as shown in Figs. 3and 4. One
half of the rings are beveled upon the
inside, the other half upon the outside.
These rings alternute in position, as
shown in Fig. 1. When the gland is
forced against the packing thus ar-
ranged, the rings that are beveled on
the outside are forced against the pis-
ton rod, while the rings that are beveled
on the inside are forced against the
sides of the stuffing box. In this manner the joint between |
the rod and the packing and between the packing and stuff-
ing box is made perfectly steam tight. We are informed
that this packing will wear a long time without adjusting
the gland, and that the wear of the piston rod is less than
with other kinds of packing. The oil chamber, «, is filled
with cotton waste for the purpose of feeding oil to the pis-
ton rod,

.t r—
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St. Petersburg as n Seaport, ‘
The canal from Cronstadt to 8t. Petersburg is progressing |
80 rapidly that Admiral Possiett, who dirccts the work, ns- |
sures the Russian Government that in a year's thme vessels
of amall gize will be able 1o pass from the sea to the Nova,
and that in the summer of 1881 the canal, the depth of
which is fixed nt 20 feet, will have been exenvated to the ex-
tent of 16 feet, enabling a goodly sized craft to reach the |
capital,

AL TR ST TA

Scientific Amevican,

AN IMPROVED CHURN.

We give horewith an engraving of an improved churn re- | which he wishe

contly patented by Mr. Joseph N. Parker, of Titusville,
N.J. The dushor consists of two pairs of cross arms fitted
horizontally on a short dagher rod and arranged to slide io
way s In the side of the churn. The dasher is reciprocated
by gearing supported by a frame attached to the side of the
churn.  The rod that connects the dasher with the crank
passes through a alide in the churn cover, nnd works through

aslot in the cover, which is covered hy the slide.  The crank

PAREER'S CHURN.

frame.  The arrangement of the gearing is such that the

churn cover may be readily removed without disturbing the | ed that the motion may be readily reversed, and the throw
frame that supports it. The mechanism is simple, and the | of the valves may be easily regulated to cut off steam at any

inventor claims that it is very eflicient.

— G

Value of a Trade Mark.
The value of a trade mark met with a striking exemplifi-
cation in Louisville, Ky., recently. Milton J. Harvey,

e

of New York, member of the firm of P. Moorman & Co.,

N

HEWITT'S PISTON ROD PACKING.

brought suit in the United States Court to dissolve the
firm. The firm have been large whisky operators, the J.
H. Cutler brand being a specialty, and the New York, Bos-
ton and California markets being their principal centers for
operations,  This brand, or trade mark, was one of the
valuable assets sold by the United States Commissioner,
The first-bid was for 5,000, and, after the auctioneer was

(three hours on the stand and nearly one thousand bids were

made, Chas, P, Moorman became the purchaser for $51,050.
This was probably one of the most remarkable trade-mark
sales ever made in thig country, and shows the value of a
peculine mark by which the manufacturer seeks to dis-
tinguish his own productions from those made by other per-
sons.  This sale further shows the importance of such a
privilege, and also why Inws of Great Britain and the United.
States have been especinlly framed to protect manufacturers

_— .
!llt' I8 convinced that they poss cllencs,
¢ thus made knowt rable the
publie should have the benefit of such dir the chole
of their purchases as is thereby afforded. —'/ » Journal
af Commenres
-

The Electrieal Balanco,

Mr. Chandler Roberts, at a recent meeting of the Physieal

!
|

|
|

:
|
!

Sociely, gave some result
examination of certaln allove by i

ance,

olasses—(1) solidified solutions of one metal in snother: (2) '

modifications of both metals
of clectric conductivity is a straight line; for the second, o

Sctfn VY.

in thelr rights in this respeot, because no honest manufuc-

| turer will invent and apply o trade mark to his wares unless

[AucusT 16, 1870.

which he bhad obiained from an

s of the induction bal

v difTerence

He had been able to detect of one part in
1,000 in the amount of silver in two shillings of equal weight.

He also pointed out that Mathiessen divided alloys into thres l}

solidified solutions of one metal in an allotropic modifics.-
tion of another metal: (3) solidified solutions of ll"'blfl,l.i(‘
For the first class the curve
parabolie curve; for the third, & bent line, Mr. Roberts
found that the balance gave the characteristic curve for the
first cluss with an alloy of lead and tin, and for the seeond
with an alloy of gold and silver.  With a copper-tin alloy,
which is a good example of the third class, he found the
curve given by the balance to be intermediate between Al
fred Riseh's curve of density and Mathiessen's curve of con.
ductivity, and considers that the balanee is influenced by
the dengity as well as the conductivity of the metal in-

terposed,
A

ENGINEERING INVENTIONS.
Mr. Thomas L. Lee, of Paducah, Ky., has invented an
improvement in chain propellers, which consists in the com-
bination, with an endless chain, of the paddles, cach of
which is formed of two right-angular plates placed together
and secured by bolts passing through their horizontal or
base flanges.
Mr. Benjamin S, Benson, of Baltimore, Md., has patented
a traction engine and steam plow combined. It is designed
mainly to move backward and forward without turning
around, but is also provided with means for turning when
necessary. This invention cannot be properly described
without an engraving.
Mr. James T. Bryant, of Richmond, Va., has invented an
improved feed water ¢leaner, which consists in a strainer case
having an inlet and outlet orifice, a vertical chamber con-

An improved link motion for steam engines, so construct- J

desired puint of the stroke, has been patented by Mr. Da.
niel 8. Stombs, of Stillwater, Minn.

Mr. William P. Lewis, of Oroville, Cal, has patented an
improved pneumatic dredging apparptus for clearing out
rivers and harbors, and for mining and other purposes. It
consists in raising the solid matter by creating a vacuum in
the tube, and expelling it from the va-
cuum chamber by the assistance of the
direct action of steam.

An improvement in treenails for
ships, ete., has been patented by Mr.
Thomas W. Kirby, of Grand Haven,
Mich. This invention relates to an
improvement in fastening together the
strukes of the ship’s ceiling, and the
fastening of the ceiling to the ship's
timbers; the object is to bind the strakes
together in a solid ceiling, and thus
strengthen the sides of the vessel.

Mr. Henry A. Norton, of Ward City,
Nev., has patented an improvement in
that class of railroad switches in which
the switch ruils are actuated by & mov-
ing train or devices carried by the loco-
motive; and it consists in the construc-
tion and combination of parts, which
cannot be fully described without an -
engraving.

Messrs. Emory D, Toops and Joseph
Braddock, of Waverly, Ohio, have pa-
tented an improved ditching machine,

_by which the soil slice is divided into.
two cqual parts by the central cutter of
the ditching wheel, and carried up and removed from the
channels of the latter by the spirally curved wingor elearer,
and by it delivered upon a traveling carrier, which cous
of un endless belt passing around pulleys
the bottom of a trough which projects |
machine, LRI i
Aun improyement in steam engi
Mr. Henry A, Walker, rlotte,
this invention is to provide an impr
with the driving wheel shaft of
ot the onds, through which th
stufling boxes will be required
friction be consequently red

Mr. Oliver W. Barn
improvement in elevat

‘of a compound girder that
sections of wood, with inter
rind, the sections belng firmly Iy




: Mso constructed that the parts subject to wear may be

 has been patented by Mr. Charles E. Estes, of Columbus, Ga

Scientific Dmerican

NEW MAGNETOMETER.
WY GRO. X MOFKLINS,
The instrirment ropresented in Fig. 1 is designed for the
measurement of the attractive or repulsive force of magnets;
it is more especinlly designed to measure and indicate the
variations in magnetization of the field magoet of a dyoawo-
electric machine,

| on their pivots and the hay or straw pushed
improved sweep for cultivating cotton, which sball

ly ground to keep them sharp, may be readily reversed
xchanged when one edge becomes worn or notched,

It may be moved down to tuke up the wear, and may be
‘replaced with new ones when worn out at small expense.

~ An improvement in vertical reciprocating churns has been
patented by Mr. Joseph E. Taylor, of Frankfort, Ind. It
consists in the construction and attachment to the churn
‘body of the bearing for the crank shaft and the guide for
the pitman or rod which connects the dasher staff and
ernnk shaft,

A machine for distributing manure in rows at proper dis-
tances apart and in variable quantities, has been patented by
Mr. Jeptha M. Chastain, of Gaylesville, Ala. It consists
in an ingenious valve motion, which insures the proper dis-
charge of the manure at suitable intervals,

An improved device for attachment to reapers for binding
the cut grain into bundles as the gavels are raked from the
reaper platform, is the invention of Mr. Daniel Willinmson,
of Sunbury, Pa. Tt is so constructed as to receive the
gavels, bind them with their own straw, and drop them
from the machine. It consists in a series of mechanical
devices that cannot be readily described without an en-
graving,

An improved plow, which is so constructed that it
may be readily ndjusted to cut a deeper, a shallower, a
wider, or & narrower furrow, as may be desired, has been
patented by Mr. Amandes Hackman, of Blakesburg, Iowa.

S ¢
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NEW MAGNETOMETER.

The changes in the resistances of the current from the
modern dynamo-electric machines effect a corresponding
y AR R OS R o0 R Pet Wrecder. change in the magnetism of the field magnets. An indicator

Commenting on the filthy condition of the rotten wood | (hat faithfully shows these fluctuations will give a correct
pavements of Memphis, and their alleged influence in caus- | jden of the strength of the current. The instrument illus-
ing the outbreak of yellow fever there, the Baltimore Sun | yrated does this, and it may also be used in detecting the lo-
suys that they have been continually denounced as foei of | cution of the greatest magnetic force in an electro T)r other
pestilence ever sinee 1873, The joints between the blocks magnel.
and the ruts are so deep and o enlarged that they are 00n | The instrument shown in Fie. 2 is virtually an_electro-
filled in with filth, which in warm, damp weather offers a ‘ meter, as it indicates the elcctm:nmive force of the dynamo

wide surface for Putrefnclive action and for the generation ' or magneto machiné when its helix is included in the elec-
of noxious effluvia, The blocks themselves become water-

sonked and rotten below the surface, so that when any one |
15 tuken out it is found to be no more thun a black, pulpy
mass of decay, upon which the sun is acting all the time, | g
eliminating malarious gases from it. -['[ 2
The cause of the vellow fever which devastated Norfolk
in 1856 was very largely attributed to the decay of wood‘
shavings, which had been used to fill in a wharf, The .\(cm-‘
phis pavements must supply a much larger proportion of 0
poisonous malaria to the air than was given out by these de-
caying shavings at Norfolk. It is a peculiar property of half
decayed wood in masses to retain moisture, to continue long
in a state of slow fermentation, und to give off malarious
effluvia. In country neighborhoods many a case of typhoid |
fever has been caused by a neglected wood pile pear the |
house, where, upon a gradually accumulated mass of chipsl A
and sawdust that is fair enough on the outside, but rotted |
down to mould at the bottom, all the kitchen slops have been
poured. Itisa well known fact in sanitary works that hos- |
pital ganerene often results from washing the wood in floors |
of wards with water, and on shipboard new or moist timber
is injurious to the health of the sailors. The damp timbers
of the United States steamer Plymouth retained and were
able to revive and propagate the yvellow fever germs recently, %
in spite of the most careful fumigation, disinfection, and re- <
frigeration during a whole winter. The decaved wood of = =
the berth deck of this steamer could not be disinfected, so = — =
resolutely did it retain within itself the fever germs. ‘ :
llcmphi.- is p.l\'("l with mile after mile of this sort of de-

cayed wood, and every block, exposed to a sweltering sun, ..;:;‘

may nurse a fatal fever germ.  These pavements were laid . 7__4“"' " ¢

down from ten to twelve years ago, and are reported by Mr. e er s —_—
Niles Meriwether, a civil engineer, as being ““ almost entirely

gone from deeay and hard usage, so that their rotten and ELECTROMETER.

boneycombed condition makes them so many cesspools and
receptacles for the retention of all manner of street filth and
noxious goases, und they should therefore be removed as rap-

idly as possible.”

trical circuit. These instruments are guite simple, and are
exactly alike so far as the upper portion is coneerned.

The horizontal metallic plate, which in one case is sup-
ported by the columns and in the other by three milled

A A— v TR | i i i
screws, is concaved in the middle and supports a steel dia

A pEW rubbiog posts set up in pastures will save injury to

the fences. Cattle will use these conveniences very often,
and it is worth all the trouble, says an agricultural writer,
Lo witness the enjoyment of the animals in the use of them.,

phragm that is held in place by the vulcanite cap secured to
the plate by several screws, so as to clamp the diaphragm
tightly.

The vulegpite cap is chambered out to receive mercury,
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and It has & stuffing box for holding n glass tube of small
caliber. A vulcanite screw at the side of the stufiog box
serves to adjust the height of the mercury in the tube. The
graduations on the scale at the side of the tube represent the
number of pounds of attractive force exerted on the instru-
ment. The gradustions from 0 upward indicate the degree
of upward pressure when the foree of repulsion is measured,

A short rod is attached to the middle of the disphragm, and
projects downward through a hole in the base plate to receive
in one case (as shown In Fig. 1) a convex soft iron armature,
and in the other case (as shown In Fig, 2) a cylindrical arma-
ture or core which extends into the helix.

The instrument shown in Fig. 1 may be placed upon any
part of the ficld magnet. The rise and fall of the mercury
in the tube, resulting from a deflection of the displiragm by
the action of the magnet, copstantly indicates the internal
condition of things in the dynamo-machine. By bending the
glass tube at right angles near the vuleanite cap the Instru-
ment may be applied to the side of the magnet. It may
secm that the approach of the armature toward the magnet—
thereby diminishing the distance between armature and mag-
net—would involve an error; but the motion of the dia-
phragm is very slight, and in a large magnet the variation of
02 of an inch in the distance between the armature and mag-
net is of no account.

The diameter of the diaphragm is 2 inches; the caliber of
the glass tube, 02 inch; therefore a very slight motion of the
disphragm is indicated by a considersble movement of the
mercury in the tube,

When the repelling force of a magnet is to be exhibited
the soft iron armature is replaced by a permanent magnet.

The instrument shown in Fig. 2 may be placed anywhere
in the circuit, and will indicate the strength of the current.
An increase in electro-motive force results in the drawing in
of the iron core and n consequent deflection of the diaphragm
and movement of the mercury column.

e S
Improved Stables for Horse Rallways.

The recently completed ctables of the Washington and
Georgetown Passeonger Railroad Company, at Georgetown,
D. C., are pronounced unique and perfect by a correspon-
dent of the Philadelphia Ledger :

The company employ about 600 horses, Of this num-
ber about 330 are stabled at the central stables at George-
town; the others are domiciled at other smaller stables on
the car routes in Washington. At these central stables
are the offices of the company, the machinery necessary to
build and repair cars, elevate, store, and grind corp, cut hay,
| bale and press it for the supplementary stables, mix and ele-
| vate the feed, etc. Every conceivable operation is effected
with ease, speed, and great economy by the ingenious appli-
| cation of steam power.
| The offices of the company are on Bridge street, with a
frontage of 90 feet. In the rear of these the commodious
car house reaches 250 feet to the canal, on a level 34 feet
laboveit. To the left of the car house stands a hospital for
'horses, wholly complete in itself, and isolated from the
smaller stable on the east, and separated from the splendid
main stable on the west by the 90 feet width of the car
house. These main stables will hold about 300 horses.
They are admirably divided into stalls. The floors are laid
upon a solid surface, composed of a mixture of cement, gravel,
and gas tar, which renders it wholly rat-proof. The story is
23 feet bigh, and windows everywhere admit abundant air
and light. Great open ventilators run through the upper
floor to the roof. A graceful and very useful balcony runs
the entire length (347 feet) of the property on the canal side,
whereon the bedding is sunned and aired. Across a short
and wide alley at the southwest corner of the property
stands the shoeing shop on the edge of the canal.

From this point an iren bridze spans the canal and enters
the third story of the great building constructed on the
south side of the canal for the muchinery and hay depart-
ment. The ground level of this building is 34 feet below
that of the stables, being also on a level with the canal.
The building is 302 feet long by 63 feet wide, and fronts on
{the canal and Grace street, from both of which stores and
supplies are received.

The engine room is located at the northwest angle of this
| building, and is spaciousand convenient. A 85-horse power
{engine and 40-horse power boiler supply power through
long lines of shafting for the various machines employed.

Adjoining is the coal room, with its peculiar method of
unloadiog coal from boats. On the other side is the smith
shop.

The whole width of this building, 63 feet by 40 feet, is
| taken up by the heavy piers upon which the three grain
| storage bins are erected  Forty-two brick picrs, 27 inches
I square, go down to the bed-rock and reach five feet above
ground. Upon these piers are placed immense yellow pine
sills, 16 by 12 inches, cross timbered above as base for these
storage bins, which rise to the third floor. They contain
15,000 bushels of corn.  An immense swinging elevator oe-
cupies the canal side of these bins. A single man can pro-
ject this elevator through the thirty foot high doorway down
into a canal boat, and discharge 4,000 bushels of corn in ten
hours. From the receiving hopper, after being weighed,
the corn is taken by another set of elevators and distributed
in the proper bins. X

Two hundred feet of this entire building at the east end
is for bay storage. It is & room 200 by 63 feet by 45 feet to
the eaves, and will contain 1,000 tons,  Four hoisting dram
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with & spider web of guys and hoist ropes, unload baled or
loose hay with magical speed, either from street or boat.
The operation is quick and noiseless. A platform twenty
feet wide projects from the third floor into the hay room

Here are located the hay cutter, and elevators to carry cut
bay into the bin constructed for it on this floor.  The second
floor of the machinery department contains the latest im-
proved machinery for ear construction. Above it on the
third floor the cars are painted and prepared for use, The
cars come on tracks from the car house over the bridge, and
are hoisted and lowered from story to story by means of an
immense elevator in the southwest corner of the machinery

The milling department, with its paraphernalia of mill
bins, scales, shafting, ote., stands on a floor over the storage
bins, and is a model.  Through the wall of this room a door
opens into the cut hay bin; near this, in the tloor, a trap
door, being raised, discovers a cavernous space, with glimpses
of shafts and armg& Into this the cut hay, meal, and bran,
are drawn in proportions, motion is given, and, ina few

Stientific Amervican,

[AvGusT 16, 1870.

~ — — —_—
pearls found in nsinglo shell at the Minmi fisheries rarely Mail matter and mail bags should bo heated to a lempera-
oxcecds three, and on an average ouly one shell out of one | ture of 260% b, or should be otherwine disinfectod hofore
hundred and Aifty has any pearls at all. It is o common ex- | they are sent from infected places,
perience to bring to shore bushels of shells with never | At gomoe point, not less than 50 miles from the fieat truns
pearl. One may work for days with no reward; again, he | fer station, n sccond complete transfer of passengers and bng-
may make from five 1o one hundred dollars in a single day. | gage is desirable, and should be provided for by the suthori-
The uncertainty is probably half the fascination of the work | ties of the States through which the lines run. If yellow
to the peculinr class of men and boys who prosecute it, fever infect a place sitnated upon a line of railroad, {ilnsof
About a year ago n wealthy banker of Wayneaville, Mr. J, all Kinds may be permitted to pass through without stopping,
H. Harris, began to purchose the pearls, which had provi- | ab a speed of not less that 10 miles an hiour, provided the
ously been bought by New York and European dealers Nutional Board of Health has not declnred it dangerous o do
chiofly, and has since made a large and fine collection, |#o, and published, through the loeal health authorities, &
Mention is made of one fine specimen, the Everhart pearl, | special rule forbidding it; but they shall not take on pn,-'u’-n-
found in the Minmi and sold to Messrs, Tiffany & Co,, in | gers within onc mile of such infected place, and all persons
New York, for £000, The Tiffanies sold it to a party in | taken on ghall first obtain the certificate from the loeal offi
France for §1,000, bought it back for $1,600, and made a | cers set forth herein.  No train having a cortificate of sueh

final sale of it for $2,800. | Inspeetion, and no passenger having o proper certificate that
The geason of the pear] fisheries of the Little Miami lasts he was free from disease and that his buggage was properly
only from June till October, as it is necessarily dependent disinfected, shall be interfered with by nny municipal or

| upon the warmth of the water. The fisher works about six | other local systems of quarantine.

— FANE S

minutes, the bottom falls, the mass is taken by an elevalor  or seven hours per day, seldom remaining longer than two
and thrown into a car on the milling floor, thoroughly pre- | hours, consecutively, in the water. It would seem as if the
pared for the horses.  The whole operation is so simple, #0 | work would be very unhealthy, leading to malaria and

Fortifylng the Treasury,
The work of fortifying the Sub-Treasury Buildings, on

easy, and out of sight, and the feed is mixed 8o thorougbly, ' g1l fts attendant train of low fevers and vital exhaustion, but | Wall, Nassau, and Pine streets, Now York cit ¥, goes on rapid-

that it is most interesting to witness, The whole of this
work has been done under the supervision and direction of
the president of the company, Mr. Henry Hurt. How well
it has been done a visit will show.

The mechanical portion of the work was designed and
constructed by Messrs, Ferrell & Mucklé, of the Enterprise
Hydraulic Works, Philadelphia.

———————————————————————————————————
(orrespondence,

The Devil’s Darning Needle,
Tv the Bditor of the Scientific American @

The Diapheromera femorata described in a recent number
of the Scrextirie AMericas, by our distinguished ento-
mologist, Professor Riley, is found in Iown, but never, so far
as known, so abundantly as to materinlly damage trees or
shrubs. It is locally known as the “ devil's darning needle.”
The time of its first appearance in the spring seems to be
variable.  Evidently quite young individuals, light green in
color, and from three eighths to one half inch in length, have
been first seen by the writer on July 8 in one case, on June
22 in another, and on May 23 in a third.

A single observation would indicate that the adult indi-

viduals may sometimes survive the winter, and may be par-

it was not spoken of particularly in that way.

There are pearls found in other parts of Ohio, but are of

that abounds in Warren County. The pearls of the Little
Miami region are of a soft, sky-blue, pink, golden tinged, and
jron color, with specimens that show a pure type of each,
and others that are blendings of all. The colors, of course,
are not solid, but exquisite tints and shades, changing with
the angle of refracted light. The size ranges from that of o
mustard seed to the size of a bullet.

Many of the old Indian mounds that have been opened
contain pearls, showing how ancient their existence is. These

pearls in the mounds lie as if they had been strung, but they |

crumble at a touch.

Recently a pearl of the most extraordinary beauty and
brilliancy was accidentally found on the Waynesville side of
the river by Morton L, Roberts, a little lad of eleven years,
the son of Mr. J. A. G. Roberts, of the Adams Express Com-
pany, of Cincinnati. Morton was visiting some relatives
there, and went down to get mussel shells to border a flower
bed for his aunt. There were a quantity of these that had
been looked over by fishers and thrown aside, and it was in
one of these that the observing eye of the little boy detected
the gem that promises to be a very valuable one. It is said
to be the largest pearl ever taken from this region, and per-

tially aquatic in habit. About the first week in April, 1878 g4 i jts symmetry. It bas the brilliancy of the purest and |
(the exact date not being recorded), the writer saw an adult 1,05 jntense tints of the opal. It scems to rest in an aureole
male of the species swimming freely in a pool of water situ- . ;1ore 20 delicate, yet so glowing, as to suggest to oue a
ated in s meadow, fully a quarter of a mile from the nearest groum of color. The pearl will undoubtedly prove one of

grove. It swam almost wholly submerged, seeming per- '

fectly at home in the water, and in no way disposed to leave
it. The preceding winter was unusually mild.

A precisely similar case in every particular was reported
to the writer about five years previously; but he was strong-
Iy inclined to doubt the statement until confirmed by his
own observation. Yours truly,

W. J. McGEee.

Farley, Tows, July 21, 1879,

Effect of Exposure on Anthracite Coal.

To the Editor ef the Scientific American :
“F. G." asks, ““Is there any truth in the assertion that an- |
thracite coal loses its beating qualities after being exposed
10 the air for any length of time?” to which you give a dog-
matic No.” 1 have bandled, in all capacities, except as a
hand laborer underground, for over 41 years, anthracite coal.
With this experience, I can assure you that your answer
needs modification.  Anthracite coal, kept in a reasonably
dry stmosphere in the dark, and not subject to violent
changes in the temperature, your ““No " is correct, as the
deterioration would be imperceptible.  But change the status.
Place anthracite coal in the weather, exposed to storms of
min and snow, and to sunshine, water, heat, and cold, the
deterioration is great, not less thao ten per cent per annum
for the first five years, Wy Livy.
Mauch Chunk, Pa.

The Pearl Fisheries of Ohlo,
About twenty years ago pearls were discovered in the

very rare value, Its weight is six carats,

SN ——
— &

Rules of the National Board of Health,

The National Board of Health, which was created by a re-
cent act of Congress, with full authority to take charge of
all places in the United States in which infectious and con-
tagious diseases may appear, have issued the following rules
and regulations to be enforced during the existence of yellow
fever:

Every train leaving an infected city, town, or other place,
shall be inspected by a competent medical man, who shall
give to the conductor of said train a certificate of the results
of his inspection. It shall also be his duty to furnish certifi-
cates Lo each passenger, and no passenger shall be permitted
to leave an infected place without such certificate.  No per-
son having fever shall be allowed to take passage on such
train. All cars leaviog such place shall be thoroughly cleansed
and fumigated with sulphurous acid gss, by burning 18
ounces of sulpbur for every 1,000 cubie feet of space, and
closing up the car tight for six hours prior to date of
leaving. No upholstered car shall be allowed toleave a dan-
gerously infected place.  All baggage shall be thoroughly
disinfected at the station before leaving. At a point not less

(than five miles, and a8 near this point as possible from the

point of departure from a dangerously infected place, there
shall be an entire transfer of passengers and baggage to other
cars, which cars shall never enter an infected district. This
transfer shall be made in the open air, under the supervision
of o medieal officer, and as far from s habitation as possible,
and no person with fever shall be allowed to proceed, but

Little Miami River, Warren County, Ohio, and since then the ghall return to the point of departure, or be treated in hos-
search for them hax been one of the recognized industries of pital at or near the place of transfer, No sleeping car shall
the region.  The Cincinnatl Commercial says that the mussels be allowed to leave n dangerously infected place, nor shall
which furnish the pearls are found in beds anywhere from any sleeping car approach nearer such place than the point
the banks to the middle of the river, and are generally dis- of transfer, Any passenger car leaving such infected place
covered by the feet of the pearl fisher.  About fifty men and  shall be thoreughly ventiluted during its passage to the place
boys are engaged in this work. They wade into the river of transfer, by having the windows of the cars open during
from depths reaching from the knees to the neck. | Huch passage,

With their feet they feel the aholls, and raise them by their | In coses of suspeotod Infection of a passenger in a sleeping
toes 1o u height where the hands can reach them without car, such car, including all the upholstery, cushions, curtalns
stooping #o as 1o briog the head under water. Miniature muttresses, ete., shall bo thoronghly disinfected, ;mdﬂf ‘h;

canoes, tied to the shore and floating out, are used to deposit
the shells,  When a bushiel or more have been collected the
fishor goes 1o the shore, and sitting down on the grass, in
some cool shade, he opens the shells with a large knife.
The pearls are found between a slight membrane that lines
the abell and the shell itself—a translucent web of texture
between s cobweb and a film of miea.  Occaslonally the pearl
is embedded in the shell so firmly that only an expert lapi-

dary could safely detach It. This is rare. The number of |

supervision of a medionl officer, and shall be exposed to the
open air for at least 20 days, before being ngain used.

All frefght shall be transferred at a point not exceeding 50
miles from the polnt of departure, and the cars from which
such freight has boen transferred shall not proceed further
on the road, but shall be returned to the point of departure,
The freight cars, after unloading, shall be thoroughly
clesnsed by scrubbing, fumigation, disinfection, and ventila.
tlon,

ly. The windows of the basement and first floor are heing

| protected by steel bar gratings one and o half inches in digm-
the milk-white, owing to the lack of the calcarecous deposit | o

cter, nine feet long at the lower and eleven feet long at the
first floor windows, completely covering the same from cas-

\ing to casing. Each upright bar is pointed at the top;
|seventeen uprights are fastened to each of the basement

windows and held in place by four cross bars. Five cross
bars hold in position twenty-one uprights on each first floor
window. The cross bars measure three inches, and are one

{inch thick. Fifty-two windows in the building are thus

protected. Each of the cross bars weighs 100 1b., aggre-
gating 25,000 1b,, and the uprights average 15 1b. to the foot,
making a total weight of over 100,000 1b, of highly tempered
steel, strong enough to resist any attempt at removal.  This
grating, when complete, will not only give protection from
without, but allow the windows to remain open for venti- ‘
lation. An additional quarter inch steel plate is to be affixed
to the present iron shutters, which are to be pierced for
rifles. The loopholes are to be protected by coverings of
steel. The riflemen, thus protected by the shutters, can
sweep the streets from the north, west, and south sides of
the edifice, they being concealed in a bullet proof fortifica-
tion. Besides the loopholes for rifles, arrangements have
been perfected for throwing hand grenades at a mob from
the windows under the eaves of the roof, without exposing
the throwers to any danger from the house tops opposite.
The architect of the Treasury Department has added an-
other novel feature of defense. To repel an attack which
might be made on the Treasury Building from the roofs of
the Assay Office or the adjoining buildings owned by the
government on Pine street, there will be three steel turrets
built on the roof of the Treasury, in which will be mounted
Gatling guns, which will bave a clear sweep of every house
top within range. It is expected to have the new fortifica
tion finished by the 15th of September. It must be remem-
Dered that from §150,000,000 to §200,000,000 are constantly
in the vaults of the Sub-Treasury; hence the precautions
taken by the authorities for the utmost safety of this vast
treasure.

-t
The Australian Exhibition.

Mr. O. M. Spencer, United States Consul General at Mel-
bourne, Australia, reports that the relation which exists be-
tween the Sydoey and Melbourne exhibitors is one of gener-
ous rivalry and cordial co-operation. The two cities will
soon be connected by mailway. There are several lines of
steamships now plying regularly between the two places, _.
with low rates for freight. The espense of transferring {
goods from Sydney to Melbourne will be moderate, includ-
ing storage. Goods will be received at the latter Exhibition :
building on the first of June, 1880, j

All the usual facilities accorded at provious international
fairs in other countries will bo liberally afforded at Mel d
bourne, The protection of inventions eapable of being pat-
ented is fully sccured. Should the United States decide j
not to send out & man-of-war, it is advisable to ship all
heavy goods in sailing vessels, via the Oape, not luter than
February, 1880, Goods from the Pacific slope and parcels
of great value and small bulk may bo shipped vin San Fran-
cisco by the Pacific Mail Steamahip Company, which runs o
monthly line of stoamers from San Franciseo to Sydney.
Show cases, shelving, belting, eto., may bo procured in Mel-
bourne at low rates, at the cost of the exhibitors,

A Borlin International Fishery Exhibitton,
An international fishery exhibition, to bo w
April, 1880, promises to bring together displays il
nations,  Although the exhibition is to a single ine
dustry and class of products, ¢ .
1o It by including—besides aqu fishing
fshing tacklo and nots—models of




1 on in a single Iayoer, and having
s insnluting covering for about a centi-
' o same spot. A lever, A B, slightly
| be made to touch at any particular part of its
! bared portion of the turn of wire immediately be-
L that part.  This lever, or ** divider,” has a joint at A,
conneeted a second lever having an armature, C,
neat its onter extromity, which armature is placed in
T the electro-magnet, 1. One end of the wire of the
ctro-magnet is conneeted to one end of the wire ou the
ahbin other end is connected to the metal piece on
nd, F, of the upper lever is swung,  The other
and of the wire of the bobbin is attached to aterminal on the
aver part of the bobbin,
pring, R, attached to the end, B, of the lever is adjust-

Scientific Amevicaw,

Phe firo engines, hose carts, ete., stand facing the double

| doors opposito cach machine, and the horses stand in the
1, | renr, aléo facing the front of the building, with foed hoxes

on the sides of their respective stalls, They are kept in their
pluces by short ehaing, covered with gutta percha, utretehed
in front of them, and fastened by fron pins, which also se-
curo the horses' halters,

Tn tho front part of the bullding is an opening through the
second floor, some 8 feot square, A pole as smooth as glss
{5 ercoted on the first floor, nnd passes up through this aper-
tare into the sleeping room of the firemen.  There is also on
one gide of the building w wooden tube or slide, perfectly
smooth on the ingide, leading fnto a room ‘where four other
men sleep. At an alarm of fire the boys drop through these
places almost instantancously. The floor at the foot of each
of these places is well cughioned to prevent injury fo the
men as they strike it

As goon as the watehman on the tower discovers a fire he
sounds o sheill whistle loeated in the end of n tube in the
engine room, directly over a bunk where o man sleeps, This
man immediately jumps and touches an electrie key at the
hend of his bunk. This sounds a gong, drops the chaing in
front of the horses—which are always harnessed and bitted
—relenses the halter straps, and the horses are go trained that
each one springs to the place where he belongs at the tongue
of the engine or hose-cart. The same touch of the clectrie
key lights the fire in the stenm engine; sonnds o gong at the

able by means of the thumbserow, V, and by its tension
draws the end of the lever to which it is attached forward;
and the lever, by rocking or rolling on its
curved surface, has its upper portion drawn
n the reverse direction, that is, it pulls away
the armature, O, from the cleciro-magnet.
Under these conditions the lower part of the
rocking lever will be in contact with the bare
place on the lowest turn of wire on the bobbin,
consequently the major portion of the current
conveyed by the wires connected to the two
terminals on the bobbin flows from the bare
spoL on the wire, up the lever, and thence
through the electro-magnet back to the second
terminal.  The armature being consequently
attracted, the eurved lever is made to rock or
roll on the bared sucfaces of the wires, thus
making contact with turns of the wire higher
, up the bobbing but when this is so, the cur-
i rent entering the lower terminal has to tra-
verse all the turns up to the turn with which

the levor. may be in contact, und the current
X is thus weskened., Henceit is ensy to see that
s when the spring, R, is adjusted to a certain
- tension, the current flowing will, by pulling
k the armature, C, pull the lower lever on to

such a turn of the wire on the bobbin as will

fr introduce an amount of resistance sufficient

r to produce equilibrium, and if the current
weakens or strengthens the lever will move
backward or forward until the resistance ad-
justed by the decreased or increased number
of turns in the circuit again produces equilibrium. To
adapt the apparatus for alternating curreats the electro-mag-
net is replaced by a bar of wire, which expaunds by the heat-
ing effect of the currents,

For dynamo-machines the apparatus is arranged o he
worked by the machine itself. This is done by connecting
the rocking lever to a Watt's governor. Under these condi-
tions the apparatus regulates the velocity of the machine, and
not the strength of the current.

It is hardly necessary to call attention to the utility of the
invention, but the importance may be well understood when
we consider that the apparatus bears the same relation to the
regulation of the eléctric currents as the Wart’s and other
governors, or lo the regulation of the flow of steam In steam
engines.—Telegraph Journal.
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The Fire Department of Topeka, Kansas.

Topeka is a city of about 12,000 inhabitants, situated in o
region 50 new that the first white child born in the county is
scarcely more than twenty five years old; but it now sup

head of the bed of the chief at his residence, which is near

HOSPITALIER'S ELECTRIC CURRENT REGULATOR.

by; and also releases the horses, sounds the gong, and lights
the fire iu the other engine at its house, 114 miles away. It
will be seen that these arrangements are very complete.

Under rules which are strictly enforced no intoxicating
liquors nre permitted to be brought or used in or sbout the
engine houses; gambling of all Kinds is prohibited; loafers
and idlers are excluded; no person of questionable character
is permitted to be placed on the rolls of the department; and
any man ““ who refuses to pay any just und honorable debt
of his own contracting will be liable to discharge.” “ No
person not a member of the department is allowed to sleep
at the engine houses, and all firemen who sleep at the engine
houses are required to be in bed at 11 PAL"

By enforcing such rules as these, and by strict discipline,
this fire department has become an ornament to the city and
the pri«lr of her lil'nph', T8 KR
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Amoriean Manufmetures In Coba.

The British Consul-General at Havana, in & recent report
to his government, says that the English are yearly becom-

101

possess theso advantoges. In railway plant, also, the Ameri-
cang are beating us, for the same objection is raised to the
Engligh manufacturers; rails, for instance, of the section re-
quired hiere, have to. he rolled expressly in England, so that
the purchaser has to give his orders four months in advance,
whereas in the United States he finds his rails ready for im-
medinte shipment, and cheaper into the bargain.”

sl
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RECENT MECHANICAL INVENTIONS.

Mosars, A, O. Kaplan and A, Dlowy, of Cincinnati, O.,
have patented an improved device for attachment to wag-
ons, carringes, and other vehicles, which is o construcied
that the horse may be instantly detached and the advance
of the vehicle checked, preventing the passengers from
being injured and the vehicle from being broken.

Mr. Audrew A. Armstrong, of Mitford, Pa., has patented
an improved sash lock for windows which is gimple, con-
venient, and reliable, and is so constructed that it caunot be
unfastened from outside the window, whether the sash be
locked when closed or when partly raised.

A castor, in which the frame is made in two parls, the
plane of division passing longitudinally through the pivot or
stem and transversely across the middle part of the journal,
ling been patented by My, George L. Donovan, of West Me-
riden, Conn.

An improved machine for applying cane and other flexible
sents to the seat frames of chairs, has been patented by

Mr. Robert Fitts, of Lunenburg, Mass. It is so con-
structed that the seat will be drawn taut as it
is being applied.

An improvement in wagon brakes has been
patented by Mr. O. A. Kenyon, of McGregor,
Towa Thebrake is made easily adjustable at
seversl points, and without trouble or expense
can always be kept in an effective condition.

An improved wagon brake, which is so con-
structed that it will be applied by the forward
pressure of the load in going down hill, and
will be gradually taken off by the draught as
the wagon comes to a level, has been patent-
ed by Mr. A. M. Van Ness, of Seymour, Ia.

Messrs. George W. Marsland and Arnold

" Hitcheock, of Pana, Ill., have patented un
improved rack for wagons to adapt them for
the transportation of bay, grain, fodder, and
similar articles, as well as for transporting
hogs, sheep, and products of various Kinds.

An improved device for holding the brasses
for car journal boxes, while being bored, has
been patented by Messra. Richard H. Briggs
and James H. Dougherty, of Whistler, Ala.
It is so constructed as to hold the brasses se-
curely in place while being bored, and will
insure the brasses being bored true. and it
may be adjusted for boring brasses for jour-
nals of different diameters.

An improvement in that class of wheel hubs
in which the spoke tenons are in lateral contact

and form a continuous circumferential band, being support-

ed by and clamped between metal flanges that encircle the
wooden body of the hub, has been patented by Messrs. John

D. Bultz and Joseph L. Baker, of Jacksonborough, Obio,

An improved machine for plastering walls has been pat-
ented by Mr. Gustavus Stevens, of East Tawas, Mich.

{ This invention consists in a receptacle for the mortar,

Iwhlch in shape is the longitudinal segment of a eylinder,

| It is provided with a hinged leaf or press.plate that moves

| radially against the mortar, and ss the receptacle is moved
upwardly agaiost the wall presses the plaster out through
a narrow-gauged opening st the bottom.

Mr. William B. Killough, of Larissa, Tex., has patented

| an improved wrench for holding aml‘turnlng bolts, pipes,
taps, ete. It consists of one fixed and one movable jaw,

| placed on a shank and pivoted to a sleeve controlled by a
scréw, and carrying a lever with a cam-face working under
the pivoted jaw. The jaws bave serrated Vshaped re-

|cesses 1o grasp the larger objects, while projecting from

| the front there are lips with serrated congave recesses for

ports three good daily newspapers and at least ten weekly \i"l-: less nud less in the commerce of Cuba, and the United ; wking hold of the heads of holts,

and monthly ones, This is a good showing, but it will sur
prise no one who knows the charucter and habits of Kansus

States more and moro,
** Machinery and hardware, in” which we (the British) were

An improved trumpet-guide for carding-machines, pat-
|ented by Mr. Edward B. Tibbetts, of Holyoke, Mass, con-

wople. 5o savs a correspondent of the Fireman's Journal 0 AR g : : s
people 2 I T Faad, Lonce unapproachable, are falling into the hands of our|sists of a pan provided with a shicld and oval tubes or

who gives the fullowing interesting particulars:

There are two fire engine houses in the city, one in the
mah: part of the town, sod the other in North Topeka, 114
miles awny. They are substantially alike, but Tshall sponk
only of the main one, designated as the “headguartory,”

Mr. Wilmarth, the Chief of the Department, has ocenpled
his present position for wbout eight years, and is o gentlomnn
of Intelligence.
dur his supervision

The present “ headguarters " were bhullt un-
The first floor of this building is ar
rungod with plueces for n steam engine, o Babeock engine,
hosecurt, hook and laddercarringe, ete,, and stables for the
horses, six in number,  The second floor containg o pluco
for feed for the horses, a bath and wash room for the ** boys,"
g reading room well suppliecd with books and ln~\'.‘.||~n|;|>|'<‘
Both the first and second
floors nre kept ng clean as o building can well be kept,

This part of the building is surmounted by a towor some
00 foot In height, with machinery for deawing up the hose (o
be deained and dried.  On its top isa station for n watchman,
whero ho Is constaotly on duty at night, looking out for th
first Indications of tres,

und gloeping rooms for ¢ight men

rivals, the ouly remonnt being o limited import of cutlery
and large ploces of mue hinery, such ns steam plows, S\Igl;r
ongines, etey; but even these, from various CAUSCH, (re now
comlng from other counteios, notnbly the beautiful ma-
chinery from France, such ns contrifugal machines, vacunm
pons, and those conneeted with distilling

some of these aee still fmportod from England, but the fact
conmob he, nnd s not, disguisod from the buyers, that these
leniyes are dnforfor to those made fn the United States and in
Germnny at equal pricoa; the only sdyvantage possessed by
the Euglish avtiole Is superiority of polish, henee the in-
[erease of the fmport from Bogland, Take the Boglish plow ;
[ It has no chance agalust the American, for not only is the
[Intter one third eheaper, but the American manufacturer
mukes a study of the slund Bf Cuba, snd his plow is con-
[sequently perfeetly ndapted to Its requirements, 8o with
heavy machinery on sugar estates; the planters find that, s
imntter of course, nn article whose prime cost is less, which
han Jess Froight to pay, and which Is made oxpressly to suit
the Island, s preferable to the English one, which does not

» Oune of the lnrgest |
imports from Eogland wis the large eane kolfe or machetes |

| casings placed in front of and under the doffer, 0 that the
shield partislly covers the lower calonder-roll, and the tubes
or casings eutively cover the shaft, the pan catches the lit-
ter, and the inensing of the roll and ahafe prevents the
aliver, when broken, from eatohing and winding.

An improvement in croging-machines, putented by Mr,
Oscar J. Pennell, of Willlamsport, Pa., consists in luoilmlng
the cutter-head In o swinging frame, which is vibrated, to
onuso the outter-hond to act on the staves, by moeans of
‘ !‘rmullu-lovur and friction-pulloy; and in making the swing.

ing framo adjustable fn its bearings to change its radius,
for the purpose of vnabling the cutter-head to move through
the are of o greater or loss clrele, and thus adapt it to cut
u deoper or shallower eroze, ns required for stavos of larger
or amaller buarrels or other casks.

SN AR S
-t O

A ormEN® peoulinrly adapted to stand petroleum or an
of fs distillates Is made by boiling 8 parts 2( rosin ﬂgm
onustio noda nod 8§ of wator,  This forms & resin wwﬂl’h

In aftorsward mixed with half its weight of ¢ of Par
sloe white, white lead, or precipitated chal plastor ’ Puris,
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KEW OUT-OFF.

The accompanying engraving represents an improved cut-
off for steam engines recently patented by Mr. Thomas E.
L. Colling, of Fall River, Mass. The improvement, al-
though especially designed for beam engines, Is not confined
10 thisuse. The lifters are made in two parts  The fixed
portion, A, being attached to the valve rod in the usual way,
the adjustable portion, B, is pivoted to the heel of the fixed
portion, and is guided and supported by a curved arm that
projects downward from the toeof the lifter. Two serews,
Q, D, pass through the lifter, the serew, C, being swiveled in
the adjustable part of the lifter. The screw, D, meroly
presses aguinst the back of the adjust-
able portion, giving an additional bear-

The ordinary cut-off lifters of beam
engines are secured to the valve rods
by means of set screws and keys; and
they can be adjusted only by loosening
the set scrows and keys and changing
the position of the lifters. This opera-
tion involves a great deal of labor and
requires considerable time, and the en-
gine must be at rest.

The advantages of the improvement
above described are apparent. The
lifters can be adjusted with great accu-
mcy even while the engine is in full
operation, by simply turning the screws,
C, D, and the spplication of the im-
provement to engines already in use in-
volyes no change except in the lifters,

Browning’s Stone Varnish.

Respecting the colorless preservative
solation by which Cleopatm's Needle
lias been covered, a correspondent re-
cently wrote to the Zimes: **In ope-
rating upon the granite, Mr. Browning first gave it a tho-
rough cleansing, removing all the sooty and greasy matters
from the surface, and then indurated it with his invisible
preservative solution, The effect has been to give a fresh-
ness to the granite as if only just chiseled from the rock,
retaining the original color, disclosing the several veins, the
white spar shining in the sun’s rays like crystals, and exhi-
biting the polished portions as they formerly existed. The
solution soaks well into the pores of the granite, and the
best authorities consider that it will have the effect of tho-
roughly preserving the monolith. Mr. Henry Browning has
personally superintended the operations,”

— et —————
COMBINED SAD-IRON AND FLUTING ROLLER.

We give herewith an engraving representing in section
and perspective an improved combived sadiron and fluting
roller recently patented by Mr. Carl J. Kramer, of Shreve-
port, La.

The sad-iron is made bollow, and is open at the top and
rear end. It is provided
with a door at the rear
end, and the inner surface
of the bottom is corru-
zated to fucilitate the ab-
sorption of heat from the
heated iron that is placed
in the body of the =ad-
iron. A coucave plate,
A, is fitted to the top of
the sad iron to receive the
lower fluting roller, B.
The fluting roller is hol-
low, and it is fitted at one
end to a hollow movable
pivot, C, which conduets

Scientific Qmevican.

[AvcusT 16, 18709.

used 1o heat the smoothing and fluting surfaces. Further
Information may be oblained by addressing Mr. Carl J
Kramer, care of Mr, E D, McKellar, lewupnn. La.
e e r— .
MISCELLANEOUS INVE"’HONB
An improvemont in grain bag and fastening has been pa-
tented by Mr, A. B. Gardner, of East New York, N. Y
The invention consists in bags having inclined slits formed
in their upperends, forming ears and funnelshaped mouths,
and provided with two rows of eyelet holes to receive the
fastoning cords, and in a peculiar mode of applying a stifl-

oner.

COLLINS' CUT-OFF FOR BEAM ENGINES.

A wooden barrel hoop, having a lengthwise groove for the
purpose of increasing its flexibility transversely, has been
patented by Mr Jobn Hartsook, of Sparta, 1L

An improved device for use in setting dough to rise has
been patented by Mr. James L. Campbell, of West Eliza-
beth, Pa. The improvement consists in a covered tray pro-
vided with a pan supporting perforated plate and an up-
wardly convex radiating plate, the Jatter placed over a bot-
tom hole.

Mr. James L. Campbell, of West Elizabeth, Pa., has in-
vented an improved device for hatching eggs artificially
which is so constructed that the burning of the lamp may
be regulated automatically, so as to keep the eges at a uni-
form temperature. It is also provided with devices by which
it is properly ventilated.

Mr. Ferdinand A. Reichardt, of New York city, has pa-
tented an improved device for the preservation and use of
volatile substances. It is particularly intended for use in
connection with nitrite of amyl, iodide of ethyl, and other

the heat from the sad-iron
10 the fluting roller. The
opposite end of the roller,
B, revolves on u hollow
pivot, D, formed on the
rear arm of the handle
frume, E,

The upper roller is fit-
ted to a hollow gudgeon,
F, which is journaled in
the bandle frame, and is
adapted to s crank by
which the fluted rollers

are turned. The gudgeon,
F, communicates with the
passage  leading to. the
lower fluted roll. A
movable hollow pivot sup-
ports the forward end of
the upper roll and communicates with an upward flue, by
which the heat escapes, 1t will be observed that by this ar-
rangement a constant current of highly beated air is made
to constantly pass through the rollers.

The part of the bandle frame carrying the npper roller is
movable, and pressure is applied to it through the spring ot
the top, the tension of the spring being regulated by the
screw, G. This screw Is provided with a cam, H, by which
it may be ralsed whenever it hecomes necessary to take the
pressure from the upper roll.

In this sad-Iron either a heated iron, conls, or gas may bo

KRAMER'S COMBINED SAD-IRON AND FLUTING ROLLER.

volatile substances  The invention consists in a combined
casing and plug or piston of novel construction, adapted to
the holding and carrying of & number of pearls or capsules
containing volatile substances. When desired the pearls
may be crushed and the contents liberated by moving the
plnlnn,

Mr. John Epting, of Stroudsburg, Pa., has invented an
Improved floor serubber, having projocting elastic plates at
ench end of the metal frame, half inch wide, to protect the
washiboards of n room, when sorubbing, from being scratehed
by the frume, and to facilitate the cleaning of the corners,

koy

T My

A trans sposing
the music ean
of C natural,

board for planosand organs, wherehy
and played in the key
any one of the twelve

]l be written
and yet will sound in
keys to which the finger board has been adjusted, has been
patented by Mr. Asa J. Stafford, of Brushton, N. Y.

The combination of a table with a vertically adjustable
top or cover that forms, when ralsed, a canopy and reflect

or, and when lowered a casing or safe for the table, has been

patented by Mr. Daniel J. Davis, of Ked Boiling Springs,

Tenn
Mr. Alexander Cunningham, of Augusta, Ohio, has pa-
tented an improved cork for milk jars, which consists of an
elastio cork having a convex under

surface,
tube,

and provided with a rubber
fitted in an aperture in the cork,
and with a bail,

Mr. H W. Schweckendick, of Balti.
Md., has patented an improved
temporary binder, consisting of hinged
covers and a flexible back, and pro-
vided with sliding cords and loops for
attachment of the sheets, papers, eto.

An jmproved device for decompos-
ing water for fucl has been patented by
Mr. Milton W. Hazelton, of Chicago,
Il. The object of the invention is to
atomize and force it by and
with a current of hot or cold air up
through the incandescent coal lying
upon the grate of a furnace or boiler,
%o that the water becomes decomposed
and the oxygen combines with the car-
bon of the solid fuel, while the com-
bustion of the hydrogen will increase
the volume of heat and flame,

Mr. Hugh Nelson, of Philadelphia,
Pa., has patented an improved adjust.
able model for shoe patterns, having
sliding pieces with slots which receive the ends of screw
studs passed up from a foundation plate, and provided with
nuts, by which the slides are bheld in any desired position,
On the foundation plate are graduated pieces under each
slide, by which they are set to the different sized patterns

An improved calendar, patented by Mr. Emanuel J. Trum,
of Brooklyn, N. Y., displays two successive months and
days of the week in the proper order opposite figures indi-
cating the days of the month.

Mr. Robert F. Hatfield, of Brooklyn, N. Y., hiig devised
an improved machine for drying clothes, so constructed that
the clothes will pass through the machine in one direction
and the hot air in the other. It will allow the clothes to be
attached outside of the drying room.

Mr John McAnespey, of Philadelphia, Pa., has invented
an improved ice cream freezer which is simple, convenient,
and effective, freezing the cream quickly and evenly.

An improved blanket for army use, which shall also be
adapted for use as an overcoat with a cape or hood, as may
be desired, has been pa-
tented by Mr. Charles AL
Hodgman, of Tuckahoe,
N.Y. It consists ina
blanket of woven material
or rubber cloth of the re-
quired size, nearly square
in shape, with a semicir-
cular  extension at one
side, and fitted with
sleeves, The blanket is
provided with loops for
guthering strings, where-
by, when it is used as a
coat, it may be gathered
around the neck, with the
semicircular portion hang-
ing as u cape, or turned
and secured over the head
as a hood.

An improved construc-
tion of abdominal cor-
sets, by which the corset is
made to fit comfortably to
the body of the wearer
without being Hable to
rise up in front, as is the
onse with the abdominal
oorsets in which the stoys
or bones run from the top
down to the bottom of the
comset, has been
by Mary Ann . of
Beooklyn, N. Y. Thecor-
sot has o great degree of
flexibility and scts casily on the body of the wearer, 88
well in o sitting as in a standing position.

- —

Hovgs 1x Hanp Sreen may be made with nitric acld,
To apply It cover the steel plate, ot the place where you wish
the hole, with a thick layer of melted wax; when cold make
 hole in the wax of the size you want the hole in the plate,
then put on one or more drops of strong nitric acid, leave it
on for some time, wash off with water, and if not eaten
through, apply other drops of the same liquid, and continue
this until the plate is perforated, —fropmonger,

more,

water,
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T - FAIENCE.
W present herewith an engraving of a group of faience
jars and tazza in porcelain and enamel work, designed from
“Ohinese and Japanese originals, by 1. Oollenot, of Paris.
4 — 3 ‘ . . t .
China Ware In Now Jorsey.

Lnst year, at the suggestion of Governor McClellan, of New
Jerscy, a commissioner was sent to Paris to study the exhi-
hition of ceramics there and purchase a library of works re-
Iating to that industry,  Mr.W, C. Prime is reported as pro-
nouncing the library thus sclected the best of its kind in this
country, A slight controversy, which hag arisen among the
Trenton potters, owing to a fear that the returning com-
missioner may bring to the company he is connected with
more than their share of the knowledge gained by him
abroad, has called out the following fuets, which are printed
in the Sun :

There are sixteen great pottery establishiments in Trenton.
In them are invested between a million and a half and two
millions of dollars, and their annual sales amount to nearly
the same figures, Their buildings cover large tracts of
ground, and give employment to about 8,000 persons. Their
grimy, stained buildings seem to be as old as Trenton, but
the industry is, in reality, a new one. It is only about

twenty-five years ago that the first pottery was established.
It ig there yot. It made only yellow or Rockingham ware.
Other potteries started out to make only yellow ware, but
the grades of goods made in Trenton improve every year,
and thereds now only one yellow ware pottery there. East

Liverpool, Ohio, is the great conter of yellow ware manu-
facture, It is nearly as great a pottery center as Trenton.
Trenton owes its good fortune,
in this respect, to its situation,

Scientific mevicaw,

'gavo them to a bride, and found her a more appreciative

connoisseur than the New Yorkers,

il Dl

White Afrlcans,

Major Pinto, the Portuguese explorer, who has just erossed
Africa, from Benguella southwestward to Natal, deseribes n
race of white men found by him near the hendquarters of the
Zambezi. He suys:

“T one day noticed that one of the carriers was a white
man, He belonged to a raco entirely unknown up to the
present day. A great white people exist In South Africa,
Their name is Cassequer; they are whiter than the Cau-
casians, and in place of bair have their heads covered with
small tuftsof very short wool. Their check bones are promi-
nent, their eyes like those of the Chinese. The men are ex-
tremely robust, When they discharge an arrow at an cle.
phbant the shaft is completely buried in the animal's body.
They live on roots and the chase, and it is only when these
supplies fail them that they hold any relations with the neigh-
boring race, the Ambuelas, from whom they obtain food in
exchange forivory. The Cassequeres arean entirely nomadic
race, and never sleep two nights in the same encampment,
They are the only peaple in Africa that do not cook their
food in pots. They wander about, in groups of from four to
<ix families, over all the territory lying hetween the Cuchi
and the Cubango. It would seem that from a crossing of
the Cassequeres with the negroes of other races sprang those
mulattoes of the south, whom the English call Bushmen.
The latter are, however, better off than the Cassequeres, and
use pots in cooking their food, while their dispositions are
good, though quite opposed to civilization.”
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Olre Porduo—Bronze Casting In Wax.

The series of specinl loan exhibitions of fine art works,
which have been held from time to time under the auspices
of the Burlington Fine Arts Club, London, is this year en-
riched by one of considerable artistic interest—namely, an
exhibition of bronze and ivory works of European origin.
About 870 bronze works and 166 ivories have been brought
together.  Among the bronzes are some of the earliest spe-
cimens made by Greek, Etruscan, and Roman artists, lent
by the Rev. Montagn Taylor. Among them is o mask of a
marine deity with ruby eyes, and of a fine quality of finish.
For excellence of posens well as graceful modeling, & winged
youth, holding a small dolphin in his left hand, is u striking
Roman bronze,

The question of the modus operandi in producing these
works seems to suggest itself. But on this point the cata-
logue yields us no information. From time to time the notes
to the descriptive entries direct attention to the comparisons
which it may be interesting to draw between various ver-
sions of similar subjects, as, for instance, between Nos, 180,
148, 188, 183, and 181, all of which are slightly varying edi-
tions of a Venus of John of Bologna. Again, No. 172, a
fine salteellar, composed of a kneeling nude male figure
supporting a shell on his shoulder, is an artist’s model from
which others were cast; No. 182 is one of these casts. The
difference in quality of texture between these two works
should be noted. No. 172 is what would be termed a “‘cire
perdue™” model. Now, a little explanation of what “ cire
perdue” means would add much interest in the casual exami-
nation of the collection, and would help to clear up the dif-
ficulties which naturally crop up of understanding how it
comes to pass that men chiefly
known for their paintings or ar-

It hasno clay, except some black
dirt that is used for the manu-
facture of the boxes that the
crockery is laid in to be *“ fired.”
The clay used in Trenton comes
from Pennsylvanin, New Jersey,
and Delaware, The clay near
the Amboys, in New Jersey, is
the best in the market. A poor
man, in South Amboy, borrowed
a little money, a few years ago,
purchased a lot of ground, and
began selling the clay that lies
under its surface. He has dug
great shafts and tunnels, and is
snid to have earned o fortune of
£300,000. Trenton’s handiness
to New York and Philadelphia,
and its railroads, canal, and
river, are itz attractions to the
potters. Among the workmen
in the potteries are many En-
glishmen and Irishmen, but
Americans are learning to do
good work. There are designers
and decorators from Minton's
great English tile works, and
from Tiffany’s in New York,
employed to decorate the better
grades of toilet and table ware.
A little while ago nothing bet-
ter than cream-colored stone
china, and blue stone, and stone
porcelain  ware wias made in
Trenton. Now there are estah
lishments that make real china,
and others that manufacture a
grade of stone china that they
claim looks as well and wears
better than French ching, and is
the same in everything except

that it is not translucent. This translucent quality is ob [

FAIENCE JARS AND TAZZA IN PORCELAIN AND ENAMEL

Unfortunately Major Pinto does not say whether he saw

tained by an intense ““firing,” and those who do not make | more than one of the white Africans he describes, or whether

*“real ” china say that this *“ firing "'
tion of the goods. Those who do desl in this fine work
claim that by * firing " the china just as earthenware is fired
—that is, by putting many pieces together where the French
put only one piece—there is a tremendous profit at lower
prices than the French obtain. The trouble is,
that the French goods, in standing alone in the firing boxes,
receive no blemish, the American which is
stacked up on pegs, io the boxes, bears the marks of the
pegs.

Mr. Fisk. of the American Crockery Company, estimates
that the growth of the Trenton trade bas reduced the impor

however,

while ware,

tation of foreign ware from 35 to 40 per cent during the past

three years It is said that in one vear a great stride has been |
taken A market has grown up for faney goods ]'.w.ls[u
were educated a great deal by the Centennial Exhibition

and, more than all, Americans had ceased to copy from the
Other
oung man spent much time

]iug]l h, and are e ?“- ing up

OUney

u their own originality,

potters are less chiverful

and money on a pair of plaques. The principal ornamenta
tion was o wreath containing ¢ very garden flower of especial
almost mirror-like
He
else in New York and
]'l we he
they had been import

least $250 for them

beauty The copying from pature was
The potter
took them t
asked what they waorth
$50; at another $35. He say

ed he would have been offered at

estimated the cost
7l 1" iy

were

of the plaques at §125
ynd 1o some one

AL«
th

UL

waus offered

At il

He |

spoils a large propor-; the account he gives of them is based on observation or on

hearsay. His promised book may elear up the matter

. -—
Imitation Gold and Silver,

There have been o great number of alloys resembling gold
| and silver patented.  The last which has come to our know
ledge is o patent recently granted in England to one Thomas
: Meiffrer, of Marseilles, France, for the following ingre
dients
| Gold Alloy.—800 parts of copper, 28 of platinum, and 20
of tungstic acid are melted in s crucible under a flux, and
the
granulnte it
gold

Sileor

melted to

melted muss poured out Into alkaline water, 50 as to

It is then melted together with 170 parts of
oy —85 parts of iron and 4 parts of tungston are

gother nod granulated : also 98 parts nlckel, 5 of
aluminum, and & of copper, in o soparate crucible, to which

is added a piece of sodium, in order o prevent oxidstion

The two granulated alloys are then melted together. Roth
alloys resist the action of sulphureted bydrogen
W —
Exvansiox or Wnovour Inex axn Oasr Sremn. —It is

important in workshop manipulstion to remember that if 4
piece of cast steel be made red hot and quenched in cold
water it will become longer, but if the same operation be
| performed upon a piece of wrought iron it will become
shorter,

chitectural designs appear in this
exhibition as the makers of
bronze medals, plaques, or sta-
tuettes. A short note placed as
a label to one or two of the prin-
cipal works, such, for instance,
as the bhandsome candlestick
designed by Pollajuolo, would
help to clear away little misun-
derstandings on such points.
This candlestick, No. 169, is or-
namented with delicately worked
garlands of flowers and leaves,
sharply cat, and as crisp as
though they had been produced
yesterday. Much of this is due
to good preservation. On the
other hand, much more is due to
the manner in which Pollajuolo’s
original medels in wax were in-
cased in plaster, so that the plas-
ter faultlessly adhered to the
waX. As soon as the plaster
casing had set, the molten bronze
was poured into it, and, melting
out the wax model, filled up the
impressions made in the plaster,
Thus the wax or cire was perdue,
and after the plaster had been
broken away, the bronze alone
remained as the tangible result
of Pollajuolo’s model wax
From this reference to the pro-
cess of producing certain bronzes
it will be readily scen that a
clever-fingered artist, without
any extraordinary display of
skill, might use wax as a vehicle
for giving material shape to his
designs, and, bhaving made his
maodel in wax,

in

convert it into
bronze hy the process alluded to, and so appear on the scone
as u bronze work., But the process eire perdue does not in
¢lude all the methods of making a bronze object.  Surface
work bas often to be resorted to, and handicraft other than
that of medeling is thereby called into play. —Zfron,
— O — -
Incombustible Wood,
The following chemical compound is said to produce the
result elaimed by M. M. P. Folbarri for rendering wood in-
combustible, petrifying it, as it were, without producing any
in appearance, Intense heat chars the surface,
slowly and without tlame, but does not penetrate to any ex-
[ tent, and leaves the fiber intact i
Sulphate of zine, 35 b, ; American potash, 22 Ib
can alum, 44 1b. ; oxide of manganese, 22 1b. sulphurie acid
of 607, 22 Ib, ; water, 55 1b. ; all of the solids areto be poured
into an iron boiler containing the water at a temperature of
5" C., or 118" Fah. Assoon s the substances are dissolved
the sulphuric acid to be poured in lule by litde, until all
‘ v?.»- substances are completely satumted. For the prepan:
tion of the wood it should be placed in » suitable apparatus,
| and arranged in various sizes (sceording to the purposes for
which it is intended) on iron gratings, eare being taken that
there is a space of about hulf an inch between every two
!\it‘(‘cs of wood. The chemieal compound is then prmped
into the appurntus, and as soon us the vacant spaces are filled
up it is bolled for three hours. The wood is then taken out

aud laid on a wooden grating fu the open air, to be rendered
solid, after which it is fit for uses of all kinds,

change

s Ameri-




‘On this subject Mr. George E. Waring, Jr., in a paper in
the Atlantic Monthly, says:

Were I called upon to-day to specify the cssential features
of perfect house-drainage, I should include the following
items:

The establishment of a complete eirqulation in the main
Jine of the soil pipe and drain, allowing a free movement of
atmospherio air through the whole system from end to end,
together with as completo n circulation through minor pipes
as could conveniently be secured.

The complete soparation of the over-flow of every tank or
cistern delivering water for the general supply of the house
from any soil-pipe or drain contsining a foul atmosphere,

The supplementing of every water-trap with a suitable
mechanical valve, to prevent the water of the trap from
coming in contact with the air of the drain.

The reduction of the sizo of all waste-pipes, and especially
of all traps, to the smallest diameter adequate to their work.

The abolition of all brick or earthen-ware drains within
the walls of the house, using in their stead the best quality
of iron pipe, with securely calked lead joints.

The substitution, so far as practicable, of wrought-iron
pipes for lead pipes, in the case of all minor wastes,

The coating of all iron pipes, both cast and wrought, in-
side and out, with ‘“ American” epamel, a glossy black
coating which withstands in the most complete manner the
chemical action and changes of temperature to which it is
subjected in such use,

The fron pipesshould be extended so far beyond the foun-
dation of the house as to obviate the opening of joints by
settloment, 8o common where earthen-ware draing are sub-

jeeted to a slight movement of the foundation, or of the new
filling about it,

The objeet to be sought is the provision of a permanent
drainage channel for the removal of all wastes, offering lit-
tle asperity for the adhesion of foul matter, swept from end
to end by fresh air, absolutely separated by mechanical ob-
structions from the interior atmosphere of the house, and
literally a scction of out-of-doors brought for convenicnce
within the walls of the house, open to receive the contents
of the various waste-pipes leading to it, but securely closed
against the return of its air. I believe that the next step in
advance will be the cstablishment of means by which the
whole length of this drainage channel may be thoroughly
flushed with clean water at least once in twenty-four honrs.

Asa prominent detail of house-drainage work, the long-
accepted water-closet is being made the object of important
modifications, The stercotyped article, the ““ pan" closet,
has little to recommend it beyond the fact of its general
adoption. It is faulty in principle, in arrangement, and in
construction. While it is cleanly to look at, and lends itself
readily fo ornamental joinery, it has defects which should
drive it out of existence. Deep down in its dark and hidden
recesses, where only the ken of the plumber ever reaches, a
large and sluggish trap—they call it a ** cess-pool ” in Scot-
land—is gencrally holding the filthiest filth in a state of
offensive putrefaction. The iron chamber above this is
lived with the foulest smear and slime, constantly producing
fetid and dangerous gases. The earthen-ware bowl which

l
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the irregularitics of its course, had but limited capacity of
discharge, the nocessity was quite generally recognized for
earrying up the soil-pipe itself, fall-bore, through and above
the roof. This was the point reached at the time of my
earlier writing, 1t soon became evident that oven this large
extengion of the pipe afforded no real ventilution, A decp
mine shaft eannot be ventilated by simply uncovering its
top. No complote frequent change of air can he offocted
in n goil-pipe by morely opening its upper ond.  Adr must
be introduced at the bottom to take tho place of that which
is discharged at the top. It isnow considered fmperative in
all good work to open the soil-pipe at both ends, or nt least
to furnish the lower part of the pipe with a suflicient fresh
air inlet to effect a thorough ventilation of the whole chan
nel.

Amerioan Cotton Thread,

Some time gince, in a letter to the English trade journal,
Cotton, Mr. B. F. Nourse, of Boston, Mass., said in reply to
a question ns to the fineness of American cotton cloths .

“ Ameriean manufacturers do not produce the finest qual
ities of cotton cloths, such as musling, fine cambrics, cte,,
not because they cannot (finer thread having been spun here
than any ever produced by machinery in England), but be-
cause the available markets for such cloths would not sustain
a manufacture of sufficicnt magnitude to be profitable.”

To the words in parenthesis Cotton took exception and de-
manded proof. Mr. Nourse's authority for the statement
was Mr. Edward Atkinson (an acknowledged authority in
textile affairs), who has since written to Mr. Nourse as fol-
lows *

“The three-cord No. 550 thread produced by the Willi-
mantic Company, suitable to be used on a sewing machine,
was my warrant for this assertion. At the time I made it I
also supposed that the same company, in spinning No, 1,100
single yarn on a mule in the open air of their factory, had
accomplished finer yarn spinning than had been reached in
Great Britain; but I have since learned that this was an
error, a much finer number baving been spun there. But
it was made on a small mule, specially constructed and
operated under o glass case.  Such excessively fine numbers
have, of course, no commercial value. More important is
the success of the Willimantic Company in spinning No. 120
for regular commercial uses ona ring spinning frame. This
success and our recent. progress in fine work inseveral other
mills promised good results, as the work done on the ring
frame is cheaper and stronger than that of the mule.”
Meantime Mr. Nourse had written for a statement of
facts to Mr. William E. Barrows, the treasurer and examiner
of the Willimantic Company. From that gentleman’s let-
ter of reply Mr. Nourse has condensed the following state-
ment, which he embodies in a long letter to Cotion, dated
June 6:

““1. Our fine numbers of thread are made for use on sew-
ing machines. They are three and six ply, made from yarn
Nos. 300, 400, 500, and 550. The finest numbers are used
for pillow lace making, and, judging from the demund, give
good satisfaction.

2. The finest number of thread regularly sent to foreign
markets by this company is No. 100 six-cord, made from

surmounts this is set in putty, which yields to corrosion and
1o the jar of frequent use, until it leaks foul air, often in
perceptible quantity. The pasful of sealing water soon
becomes saturated with foul gases, which exhale thence |
into the house. The whole apparatus is incoffined in tight- '
fitting carpentry, which shuts in the leakings and the spat- |
terings and their vapors from the free access of air, boxing
up in the interior of the house, and generally in free com-
muvication with the spaces hetween the walls and under the
floors, an atmosphere heavy with the products of organic
decomposition, and faintly suggestive to the unwonted nos- |
tril of the mus decumanua defunctus.

In the absence of anything better, I am disposed to go
back to the simple *“ hopper” closet, such as is used in the |
cheapest work, and o depend on frequent and copious flush-
ing to keep it clean. This closet has the
great advantage that its only trap is in
sight at the bottom of its pot. There is
0o inner ** chamber of horrors * concealed
by a cleanly exterior. I have recently
used o number of these closets supplied
with various sorts of apparatus for pe
= - riodical flushing, and I find that wher-

opper Closet.  over a half-gallon flush can be given every
ten or fifteen minutes they are kept perfectly clean. I have
no doubt that flushing every twenty minutes, or perhaps at
longer intervals, would keep them free from all sanitary ob-
Jection.  This would require a supply of about fifty gallons
per diem,

Recent Invention has been turned in the direction of the
provision of mechanical appliances for separating the trap-
ping water from the uir of the soil pipe or drain,  There are
several devices which accomplish this purpose—one of them
my own, and more than one of them constituting n very
great improvement upon, and indeed an absolute step in ad-
vance of anything In use five years ngo.

Another most Important matter of recent development is
the throughand-through ventilation of soil-pipes. For-
merly the soll pipe Invariably stopped at the highest closet
of the bouse. When the danger of pressure eame to be un
derstood, it was couvsidered imperative In all work of the
hest class to carry o ventpipe out through the top of the

‘and Philadelphia, and from American and Maryland 1osti

200 yarn.

3. The finest yarn we have spun on the American ring
spinning frame (built by the Lowell Machine Shop, Lowell,
Mass ), with the Sawyer spindle, is No. 820. This was ex-
perimental, the yarn not used for regular thread.  We regu-
larly spin on ring frumes No. 120 yarn for No. 60 six-cord
gewing cotton.

4. We have no climatic or atmospheric dificultios.

5. We do prefer American machivery. The self-acting
mules, built by the Lowell Machine Shop, give less trouble
than foreign built mules in the same numbers, 100's to 140's.

6. All our oversoers and more than one third of our work
people are Americans—a sufficient gunrantee of their in-
telligence.

7. The most profitable numbers for us to spin are 120% to
140%s.

8. See the accompanying certificates of the compamtive
merit of our sewing cottons from the Expositions at Paris

tutes, and the reports (1876) of M. Louis Qhatel.

9. Wedo not import any machinery for better work or
cheaper production.  Corabers and hand mules arc not yet
made in this country, and we are obliged to import these
machines,

10. I believe our extra fine numbers—400's, 500's and 550's
—aro finer threads than ever produced by machinery in

' power-sewing muchines at a spoed of eleven hundred stitches
per minute, giving satisfaction.  Experimentally we have
spun No. 1,100 on a handmule of 640 spindios, 60 “ stroteh,
1M " pauge.  Our usunl fine work is 140' 1o 200's on mules,
and B0's 1o 120° on ring frames, "
.t —
Amoriean Tarlis,

It was not anticipated by the most ardent diseiple of
Cobden that the principles of freo teade, which hnd proved
#o difficult of comprohension In the British Parllament,
would be very quickly followed in other countries, though
it was nnderstood that its full henefit could only bo realized
by international nceeptance. Tt was not, however, th
that in 1870 those prinelplos wonld be so little nnderstood

house. As this pipe, from the smallness of its size and from

that they wonld be refectod hy our Transatlantic Kinsmen

England. All of theso fine numbers have been tested on | POT

have been the case wonld have been strengthened §f they
had had the evidence of tho necessity for its adoption which
Americans now have with respect to the iron and steel in
dustries, Al these years have, however, pussed away, and
Amorican statesmen are still gompelling their countrymen
to puy very high bonuses to cortain clnsses of manufactur
crg.  That the high tariffs now imposed on fron manufae
turera are simply bonuses to manufnetorers will be seen
from some of the following figures, und from the faot that
the articles so highly taxed do not yicld any revenue 1o the
American Exchequer. It appears from the returns of for
cign import duties, published by the British Government
Inst month, that the percentuge of tax paid by Amerienn
consumers on the principal sorts of manufactured iron and
steol is on an average no less than 71 per cent.  On English
and Scoteh pig iron it is 70 and 60 per cent respectively,
and on bar iron, plates, and rails, it ranges from 5724 1o 85
per cent.  On iron wire it is 85 per cont, on hoops upwards
of 100 per cent; on tin and galvanized plates 4214 and 6714
per cent, and on steel and steel rails respectively 05 and 100
per cent.  As these enormous taxes. do nol yet appear to
have raised any very strong opposition on the part of the
American people, we cannot but admit that there is gome
reason for the fecling now becoming somewhat prevalent in
this country, that the better way to open the eyes of the
American people to the necessity for either free trade or re.
ciprocity will be to impose rotaliatory duties upon certain
American imports, Upon the cheapness of iron and Steel
many of the American manufactures mainly depend, and
yet the Americans allow themselves to be handicapped to
the enormous extent shown by the above figures. Wo can
not do better than conclude this short reference to an im.
portant question by quoting one instance as illustra.
tion of the tax paid by the American consumer in order to
support by bonuses a sot of manufacturers who are enahled
to enforce the sale of their goods, at prices which have a
most injurious effect on other industries. Wood serews, of
which even larger quantities are used in America than in
this country, are sold in the States at a trade discount of 60
per cent or 82 in the pound net. The same screws are ex
ported to this country at a discount in Liverpool of 756 per
cent or 5s. in the pound net. A tax of 60 per cent on serews
is thus paid by the American consemer above their market
value. If a duty of upwards of 130 per cent did not pro.
hibit it, our manufacturers would deliver superior scrows
into American ports at a discount of 75 per cent.  Other
instances might be cited in support of whal has been said,
and if a knowledge of these facts does not effect an altera-
tion in American feeling on this subject they will certainly
help to strengthen that which is growing in strength in this
country.— The Engincer.

New Process of Phototyple,

Phototypie is a sort of lithography in which the stone is
replaced by a hygroscopic layer of gelatine fmpressed with
an image by the action of light passing through a photo-
graphic negative. Now, if we could cut down a lithographic
stone, both in its surface dimensions and its beight, to make
it like a wood block, we should be able to insert it in the
text, and take an impression from it simultancously with that
from the type. The difficulties in the way of doing this
would be, fir t the necessity of wetting the stone previous
to each impression; and, secondly, the expense of cutting
down lithographic stones, which would entirely lose their
value in the process.  But what we are on this account pre-
vented from effecting with natural hithogeaphic stones can
be managed with an artificial one, provided that the latter
possesses a hygroscopic surface from which, after bong
saturated with water, numerons impressions can be taken
without its being necessary to wet it afresh. Tt beeame, there
fore, necessary to make photo-printing blocks of the requisite
size and height to be set up in the form’ with ordinary type,
and possessing so great a hygroscopic quality that the molst-
ening requisite to produce an impression should only be an
accidental operation, and not one that is indispensable before
each pull

Now the ordinary process of phototypie was scarcely
adapted for this purpose without modification. The plates
in this process are made of metal or glass, or even lithogm-
phic stone, always larger than the image of which it ix re-
quired to obtain an impression, and it would be impossible
in every caso to cut these plates to the size of the printing
block. M. Vidal adopted another method for arriving at the

v phototypie. He pre-
pares the artificial lithographic stone and the hygroscopie sup

.

The image is obtained as in the ordi
impression on carbon tissue is developed
glass plate coated with some hﬁ )
means of hot water, tho ught

not ancted on by light, it o to
tones like n good ol:'i_')v

forred. to ik dato

ot that then distant time, The bellef that this could not
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of the black parts of the picture from

The o
te parts of the hygroscopic gelatine is very perfect,
 smudging, such as so often occurs with printing

18 above given is of so hygroscopic s character that

‘wetting is rarcly nccessary. It must be effected

nge dipped in a mixture of half water and half

ter having removed from the plate all trace of

“but the latter should never be severely washed.

~In this way, then, we obtain a carbon print, but with a

light eolored pigment, so that the degree of inking can be

Iy determined. Light colored earthsin the form of im-

pulpable powders, with a gelatine chosen for its resistant

properties, make a very good tissue. The print should not
be treated with alum before pouring on the layer of hygro-
‘scopic gelatine, otherwise it will not transfer casily. On the
_contrary, it is better to wash it with water containing a lit-
tle ammonia, which will facilitate the penetration; the mix-
ture already containg some ammonia, and the transfer of the
image to the plate of glycerine and gelatine is thus rendered
complelely effectual.  The alum contained in the first liquid
used for moistening increnses the hardness of the image, and

i prevents it from swelling too much.

‘ It is easy to imagine what advantages can be derived from
a process of this kind, which enables us to produce, at a
moderate 20st, plates capable of being inserted among type
for the printing press. A number of different blocks obtained

) by this method can be mounted in the same form with the

type of the text, and can be pulled all together in the press,

They can be used in cylinder presses alzo, without any diffi-

culty. Until the contrary is demonstrated, M. Vidal believes

that this is the only process by which photographic printing

} blocks capable of being printed simultaneously with type can

f be produced.— Phatographic News.

i Freezing Fish for Winter Use.

To equalize the supply of fine fish, several varieties of
which are apt to be overabundant in this market in summer
and scarce in winter, the fish dealers of New York have
erected three large refrigerating houses wherein many tons
of frozen fish are stored. The largest of the freezing houses,
is located on Front street, and belongs to the members of
the Fish Market Association. When there is a greater sup-
ply of fish in the market than is likely to be sold during the
day the wholesale fish dealers select the best and remove
them before daylight from the vessels to the freezing houses,
where each fish is cleaned and prepared for the refrigerator.

The whole of the Front street house is devoted to the work;

the first story from front to rear and the entire width of the

building from floor to ceiling being one gigantic refrigerator
divided into three sections, each capable of being subdivided
into six apartments or boxes. The walls are coated with
zine, a second or inner wall of the same metal separating
each apartment—a space of several inches being left between
the wall of one subdivision and that of its neighbor, with
oblong slits permitting the air from these spaces to pass into
the apartments. These spaces are filled with ground ice
and rock salt, a mill being used for grinding the mixture to-
gether, and at this season of the year it requires over 3,000
1b. of ice and about 14 bushels of salt daily to Kkeep the
freezing houses in proper order. The selected fish having
been cleaned, are placed in freezing pans covered with
ground ice and salt, thus excluding the air while the process
of freezing s going on. This work is done on the upper
floors of the same building, When frozen stiff the fish are
taken to the apartment of the special owner and there laid
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e lo.-ua—mm Argument for Repealing tho Patent
SN Laws

A member of Congress arguing in favor of the repeal of
the patent laws, and complaining of the universality of in
ventions and patents, declared that the children of this coun

| try aro swathed in pateot baby clothes; rocked to sleep in

patent cradles, danced in patent bahy jumpers; take their
airings in patent perambulators , amuse themselves with
patent ' playthings, * wear patent bibs, spin patent tops;
ride patent hobby horses, and, coming down to business,
they prepare their land for crops with patent plows and har
rows, sow their seed with patent grun drills. plant their
corn with patent corn-planters, cultivate it with patent cul-
tivators; cut their grain with patent harvesters, thrash it
with patent separators, have it made into patent flour, by a
patent middlings purifier, and finally baked in a patent oven.
And thus they go through life, followed by patents, and at
death are buried in patent burial-cases, Thus, literally from
the cradle to the grave we are harnssed and robbed by in
ventors and patentees.  Now, he wanted the patent Jaws all
repealed, that the people might be relieved of this intolera-
ble oppression.  That congressman ought at once to remove
to China or some of the South Sea Islands not yet visited by
the ubiquitous Yankee inventor, where he could live and die
and be buried, as his great-grandfather did before *him, un
vexed by the thousand-and-one changes and improvements
offered by the hand of restless invention. Seriously, adds
the Western Manufacturer, he should remember that none of
these putent improvements are ever forced upon him or any
body else. Those who choose may wrap their offspring in
the traditional ‘rabbit-skin,” and rock them in the half of
a hollow log, and “jounce™ them upon their knees. Pat-
ented improvements are only adopted because they are bet-
ter, cheaper, and more convenient than the old styles, with
which people are already familiar. The fact is, nobody
complains of the inventor or his improvements until it is
found that a patent stands in the way of their indiscrimi-
nate appropriation. Then it is that Congress is appealed to
to repeal the patent laws—in other words, to ““kill the goose
that lays the golden egg.” This isa terribly practical age,
and the American people are the most practical portion of
the human race. They pursue the business of invention as
they do any other business, as a means of gaining a liveli
hood or making money. Aud that is the secret of the prac-
tical nature of their inventions. Take away the stimulus of
protection in the property-right and ownership in their in-
ventions, and all that kind of work would be lad aside at
once. We would soon find as great a dearth of inventions
and improvements as the most conservative could wish.

A Home Made Daniell,
The following method of constructinga voltaic couple, or
a home made Daniell cell, may be of interest to the student:
Select a small round earthenware jar, such as is used for
keeping preserves, and having lined the bottom with gutta-
percha, or some suitable cement, to the depth of L inch, fix
upright in this a rod of zine, of equal height with the jar, to
which a length of copper wire has been attached by passing
it through a hole drilled-in the upper part of the zine rod,
or by soldering. Make a cylinder of pipe clay, or other
porous clay, larger than the zine rod, and having dried it,
make it hot in the fire by degrees, till it attains a red heat.
Let this cylinder cool gently, and when cold place it in the
jar round the ceuter rod encircling it at a little distance. By
moderately heating the end of the-cylinder it will, when
placed on the gutta percha, make a groove which will fix
the tube, and prevent infiltration of the fluids, Live the
inside of the jar with a plate of thin copper bent into cylin
drical form and having a few holes punched in it, through
which may be threaded the extremity of another length of
copper wire. On the top of this eylinder place a flat ring of
copper pierced with holes, and nearly, but not quite, touch
ing the porous cylinder. This forms the battery. To charge
it, the Electrician gives a saturated solution of sulphate of
copper poured between the copper and the clay tube, and
some crystals of the same salt are placed upon the perforated
ring so as just to be in contact with the solution. The zine
compartment Is then to be filled with a solution of sulphate
of zine, sal ammonine, or common salt.

S——l )~ ot
A Canal Mowing Machine Wanted,
Canal SBuperintendent Fish is scoredited with the state-
ment that within two weeks aftor ity appearance in Erio
Canal this summer el grass grow eight feet in length, actunl
messurement. In July the caonl was so full of grass In
several localities that the flow of water was seriously im-
peded

The Rochester Erpress assorts that there scems to
be at least half o dozen kinds of eol grass, several of which

away in the cold until wanted.
The season for freczing fish, says the reporter of the Com- |
mereial Advertiser, who furnishes this account, is not yet at |
ity height, as the consumption now nearly equals the supply,
and the bluefish have not been eaught in such quantities us'
would pay for preserving.  Before Beptember, however, the
work will be at its height, and according to the usual .'-l:l-‘
tistics of the probable catehes, there will then be over 250,000 |
Ib. of frozen fish in the storehouses in thiscity, The rarest
fish will thus be obtainable for the rich man’s table in the
dopth of winter, and sheepshead, salmon, bluefish, h‘punlahi

penso of preserviog the fish are taken luto consideration.

were entirely unknown to the superintendent, and much
more harmful in impeding the progress of canal boats (as
well as the flow of water) than the old variety, One new

!
| eel grass starts from very slendor roots and grows to differ-

ent lengths. At the end is & dense taft, through which it Is
difficult for water to flow. By reason of the different
lengths of the stems these tufts form o solld padding from
the bottom to the surface of tho water, Mr. Fish has had
at work clearing out the beds an spparatus cousisting of n
couple of rudder like arrangements nt the stern of n boat,
with sharp sickledike knives. These rudders are swung

maakercl, und many other kinds, only known to ordinary | backward and forward by two men, nnd o passage 15 thus
consumers in the summer season, ean then be supplied at | cut through the gross,
rates whicl will be deemed cheap when the labor and ex- | as yet found for removing the grass, but hopes that some-

Mr. Fish says this is the best doviee

—

Study of Latin and Greek.

At the recent meeting of the American Institute of In-
struction, at the White Mountaing, Professor J. L. Lincoln
read an able paper upon classical teaching and study.  Greek
and Latin, he said, a4 languages, must be taught by the
tongue and the ear quite as much s by the eye; it must be
voiced, and heard, and spoken, by all possible exercises of
most practical kind, in union with the reading of the book.
Such a method must be carried on from the beginning to the
end of a course of instruction in school and college. Thus
may our pupils come to master and appropriate the know-
ledge of these languages, so that the classic writers can be
read with ease and satisfaction. The paper touched, also,
upon the practice of reading at sight. This, however, can
be used only after considerable progress has been made, It
is not so much a means of Jearning, ns a test of baving
learned or not, and also an incentive to further progress,
The paper closed with illustrations of the crowning point of
the &:mu—tbo literary knowledge and culture to bederived
from a studious and generous reading of Greek and Latin
writers,

In the discussion which followed, Professor Thatcher, of
Yale College, thought that should no mental discipline be
obtained, the knowledge secured was sufficient to pay for
the trouble., If no knowledge is obtained the mental dis-
cipline would repay. The utility of studies is not in the
knowledge obtained, but in the memorizing power de-
veloped.

Professor Louis Soldan, of St. Louis, said the moment
Europe went back to the study of the classics a reformation
commenced, and scholarship revived. The Scriptures were
studied in the ancient tongues, and modern science owes its
strength to the classics. The historic growth of our whole
educational work is traceable to Latin and Greck. The
classics are the hasis of all progress in education. Langunage
should be investigated, not only for itself, but for all other

purposes.

— !

The Consumption of Smoke.

As our manufacturing works are starting up afresh all
over the country, a demand is renewed through the news-
papers for some method to prevent the smoke nuisance in
our manufacturing towns and cities.

It would seem not to be a difficult problem to solve,
and The Fuactory and Farm pertinently inquires if
some wise man will inform it why smoke may not be
consumed if means are applied to that end. A smoke con-
sumer that will burn the smoke before it leaves the fire bed
or pot will reduce the consumption of fuel anywhere up to
about one-half. Not alone because the combustion of smoke
supplies fuel, but because the burning of the smoke pre-
vents the Jodgment of soot on the surfaces where heat is 1o
strike; and less fire will produce greater results because a
smoked or sooty surface is a non-conductor of heat, and it
requires a fire at its greatest intensity to produce the re-
quired amonnt of heat,

Numerous devices have been studied up to fulfill the re-

quirements, all perhaps with some merit, but none of them,
a8 fur as real tests have been made, being successful. So
many have been tried and not proved of any real value, that
manufacturers despair of being able to secure such a device,
und are nok in a mood to even try anything more, no matter
how full of promise it may be; and yet actusl experiment
is the only thing that will demonstrate the success or failure
of any plan proposed.
If the genius of this country cannot relieve the cities of
the everlasting cloud of smoke and reduce the expense for
fuel, it would seem there was degeneration and an early
limit found to the ability of mecbhanical skill. The inven-
tion of a smoke consuming applisnce would not only be &
fortune to the inventor, but o blessing to those who dwell in
large towns and cities,

A Large Smelting Contract,

The Leadville Reccille roports that J. B. Grant & Co., of
Leadville, had contracted to smelt the entire product of the
Litle Pittsburg Consolidated Company, from the middle of
July till the first of January next, and adds: *“This is,
without doubt, the largest trupsaction in the mineral line
over consummated in this country, and perhaps in the world,
the anticipated amount of ore to be furnished being about
130 tons a day, or in the neighborhood of 23,000 tons for
the period covered by the contruct. In addition to this,
Grant & Co. will buy ore of other grades to assist in smelt-
ing, 50 that the amount of ore handled daily will not be far
from 200 tons a day."” Large sdditions to the plant of
Messrs. Grant & Co. will be required to do this work. The
product of the works in June was $200,000; under the new
armngement it is estimated that the product will range be-
twoen 500,000 and $400,000 & month,

et

-

The Children of Rum Drinkers.
Dr. Martin, of tho Salpetriére, Paris, has made o series of
intereating observations on nervous affoctions among the
offspring of aleoholle parents,  His résults may be summniod
up o follows: T B3 families in which one or more membors
showed nervous excltability with a history of alcoholio
orlgin, thore wero 410 children,  Of these, 108—more than n
quarter—had convulslons, and in the year 1874, lﬂ_",'m i

thing better may be invented.

dead; 241 were still alive, but 83, &, ¢, more thag d
of the survivors, were epileptic. : o SN




 Meecent Doclslons Relating to Patents, Trado

BY THE U. & CIRCUIT COURT—ROUTHERN DISTRICT OF

NEW YORK.

The Allantic Giant Powder Company versus Jasper I, Rand
etal.—1. The use of the explosive compound known as

* rendrock powder,” which contains in 100 parts, by weight,
nitro glycerine, 84°71; nitrate of potash, 52:08; sulphur, 65-84;
and woody fiber, charcoal, and resin, in nearly equal propor-

tions, 6 77 parts, {8 an lofringement of relssue patent No.

5,799, granted to the Glant Powder Company. assignee,

March 17, 1874, for the combination of nitro-glycerine with

infusorial carth, or other equivalent absorbent substance, as

a new oxplosive compound.

2. The owners of reissue No. 5,790 aro not deprived of the
right to ask for a prelimtnary fojunction to restrain such in-
fringement by the fact that they have prosccuted a suit in
equity against tho same defendants for an infringement of
reissue No. 4,818, of which they were also owners, by the
use of the **rendrock powder;” have taken testimony to
show an infringement of No. 4,818, but not of No.5,799; have
notified the defendants that they need not, until further
notice, make proof t the latter case, and subsequently, hayv-
ing successfully prosecuted suits on No. 5,700 in another
court, have discontinued the suit on No. 4,818 and prosccut-
ed this on No. 5,799 alone,

8. The reissue patent No, 5,709 does not cover an inven-
tion different from that embraced in the original patent No,
78,817, granted to Julius Bandmann, assignee of Alfred Nobel,
May 26, 1868. The safety of the compound and its concen.
tration were alike objects of the reissue and of the original
patent.

4. The invention claimed in reissue patent No, 5,799 is not
described in the French patent taken out by Alfred Nobel,
September 18, 1868, nor by the certificate of addition thereto
taken out January 19, 1864,

5. Nor is this invention shown in the English patent, dated
September 24, 1863, and sealed March 1, 1864, granted to
Alfred V. Newton for improvements in the manufacture of
gunpowder and powder for blasting purposes upon a com-
munication from abroad by Alfred Nobel,

6. The “rendrock powder™ is not described in either of
these foreign patents,

7. If Nobel's English patent No. 1,345 be regarded as a
patent for the invention found in No. 78,317, and as having
been granted more than six months before Nobel’s applica-
tion for No. 78,317, still No. 78,317 was not invalid because
it does not appear that the invention covered by it was intro-
duced into public and common use in the United States prior
1o the application for No. 78,317.

8. Neither the invention claimed in reissue No. 5,700 nor |
the “rendrock powder" is described in reissue No. 4,818
(division D) of Alfred Nobel's patent No. 50,617 for substi-
tute for gunpowder,

Injunction granted.

BY THE COMMISSIONER OF PATENTS.

Scientific American,

in the Commissionor na to substitute presumptions for proofs
through the enforcement of forfeitures which can only be
reconeiled with the law or with justice on grounds of neces-
sity.

-

The Sun Dance of the Sloux.

A Jetter recoived at the Interior Department from Dr, T\
Woodbridge, agency physician for the Fort Peck Agoncy,
gives the following graphic description of the annual ““ sun
dance” of the Sioux Nation, which took place near Poplar
River, in Montana Territory, in the latter part of May :

I have just witnessed the great Indian festival of the “sun
dance,” or worship of the sun. Great preparations had been

made for it, and everything was on the grandest scale. Thoe |

[AvcusT 16,1870.

when the fact is remarked that, differing from nearly all
other business, the raw matorial entors so slightly into the
prime cost, the principal expenditure being almost exelu
gively in labor. The approximate number of articles pro.
duced is as folluw France, about 1,000,000 pieces annu-
ally; Germany turns out more, some 2,000,000, but they aro
of a much inferior average price.  The same may be sald of
the American manufacture, which provides commerce every
year with 700,000 or 800,000 objeots,
concerned, Switzerland heads the 1ist with an annual pro
duction of 1,500,000. France follows with 500,000: the
United States produces from 300,000 to 850,000, and Eng
land some 200,000, but these are of very superior quality,

As far ns watches arg

The enormous total is that 2,500,000 watches and 4.000.000
city of lodges was moved, and the Indians cncamped on a | time-pieces are annually dispersed to the four quurl(;r; of
peautiful plain inclosing a hollow square, large enough for | e globe.
the movements of thousands of horsomen. In the center s
the great pavilion or medicine lodge was erected, 150 feet in | 2 Fhe Great Alpine Tounnel.

dinmeter, the outside formed of small posts of green poplar | A Swiss journal has l.'"l"'nll_'v‘ given some particulars of the
!uud willow, thickly interwoven with green branches, Rest- present state of the St. Gothard tunnel works. The total
| ing on this and on a rude frame-work within, all around for | length of ”‘:' tunnel between the two ends at Airolo and at
about twenty feet the space was covered with buflalo sking, Goeschenen is _1"»"'3” melers, including the approaches of 145
forming the “‘dress circle,” with places assigned to the mu- [ meters, '!‘hcn:m, however,a geparate curved part of the tunnel
glolans and nctors or dancers.  In the center was the great |90 the Airolo side which is 125 meters in length. At the end
medicine pole, fifty foet high., The diameter of the central {of May last 8,480 meters of the tunnel from the Goesohenen

— - —

space, about 100 fect, was open to the broad sunlight.

Ounly the mon occupled the deep circle, where they were
feasted during the performance of twenty-eight continuous
l hours, during which time about forty dogs were immolated
and caten, besides large quantities of buffalo meat, wild-
turnip heads, and hot caldrons of other eatables that are
pameless,  The audience was composed of about 5,000 In-
dians, but as only the men occupied the circle within, the
common people, women, and boys, had to be satisfied by

viewing the performances through the wide entrance or |

through the interstices in the leafy barriers. All had on
their holiday attire, The dresses of some of the chiefs, and
| those acting a8 directors or priests, were gorgeous.

When all was preparved, amid the waving of banners,
music, and Joud shouting of the assembled throng, over fifty
braves entered—each an Apollo—painted and naked to the
waist, except a profusion of ornaments, with headdresses of
beautiful feathers, their black, glossy hair reaching dowu to
their lower garments, which were most beautifully and ar-
tistically arranged. Each carried in his hand an orna-
mented whistle, made from the bone of an eagle's wing,
which was blown shrilly during the dancing, Each also
carried a bouguet composed mostly of the wild sage. Their
appearance and reception were grand and imposing.

The first afternoon’s performance would have been called
wonderful for display of heroism and power to endure and
suffer. Many had from fifty to two hundred pieces cut out
of the living flesh from their arms and back. The dance
was kept up all night with unabated fervor, every perform-
ance having something new and startling. But in the
morning torture reigned supreme, men dancing with two,

Ex parte Thaddeus Davids & Co.—1. The presence in a |
label of an element which is registrable as a trade mark ex.
cludes the whole from registration as a label.

2. A firm name printed in common type or in script type, |
not being an gutograph sigoature nor the facsimile of an
aulograph sigoature, is not registrable as a trade mark.

3. But the name of a firm printed in script type in con. |
junction with a vignette of the coat of arms of a State is reg- '
istrable as a trade mark, and the presence of such an ~lement |
in a label excludes the whole from registration as a Jabel

Ez parte Wilson.—1. A generic claim may cover several
processes as well as several machines; but the applicant - 1t
describe at least one of the processes embraced in the gencric
claim, just as he must describe one of the forms covered by s
generic claim for a machine patent.

2. A process claim may be restricted to one of several
stages of which a complete process consists. Each of these
slages is itself a process, just as each of the elements of an
aggregate fact is itself a fact. It is for the applicaot to de-
termine whether he will claim the entire process or only vae
of its subprocesses or seversl connected subprocesses,

4. The use of the term *“shoulder ” to designate the en-
larged part of the base of the neck of & spinning ring is not
unreasonable vor calculated to mislead where the specifics-
tion and drawings show the part to which it is applied.

Young versus Van Dusen.—1. The construction and use in
public of a working machine, whether the inventor has or
hus not abandoned it, excludes the grant of a patent toasub-
sequent inventor,  An abandonment o such a case inures Lo
the benefit of the publie, and not of the subsequent inven-
w‘

2. Abandonment will not be establishied by mere proof of
the want of such a degree of diligence as Is necessary to con-
nect a prior conception of an Invention with a reduction to
practice,

Englemann versus Veater.—A ground for the dissolution of
an interference not embraced in the motlon before the Bx.
nminer of Interferences, but first suggested on the hearing
of the application by the Commissioncr, will not be consid-
ered,

Appldhy versus Morgan,—The law alms to secare the grant
of the patent to the original and firet inventor, and not to him
who, although conceded, or admitted, or upon default pro
gumed, to be the original and first inventor, is not such In

their flesh.  One Indian dragged on the ground eight buffalo
heads fastened to the flesh of his back, and in the stooping
posture he was forced to assume they had lacerated or torn
the cuts in his back 1o the extent of three inches. Others
were held by four difterent cords, two in the breast and two

|ln the back—fastened 1o four stakes; and still others were

fastened to the center pole with ropes which were fastened
to the breast and back. . Some, in addition to being fastened
by the flesh of their breasts, had buffalo heads suspended
from the back, and they would be seized by the hanging
heads and jerked until one would think their life would be
forfeited; others made frantic efforts to break loose, and 1
often noticed the integument to be stretched three or four
inches from the body. Some fell faint and exhausted, and
with wild shouts, the din of music, and weird songs, made
of it a perfect pandemonium.

The dancers neither took food, sleep, nor water during the
festival. Their dancing, their invocations, and their prayers
were ferveot, They laid their faces on the buffalo heads
while praying for success in hunting, and the priest wept
and asked the Great Bpirit to give them success in the chase
and let them have food for their wives and children; also,
to give them plenty of horses, to prosper them, and help
them to subdue their enemies. The sod was carcfully re-
moved in a spot four feet square, and within a white cross
was made.  This is all they knew, and with no teacher but
nature, we must judge them charitably—** Count not im-
possible that which seems unlike” Their liberality was
unbounded.  Over 200 horses were givon away, besides great
quantities of other articles.

-
—_— -

The Trade In Timoe-Ploces,

Galignani’s Messenger furnishes the following statistics
with regard to the manufacture of clocks and watches,
Whether the figures are trustworthy or not, we are not pre-
pared to say.  France is placed at the head of the list, and
in credited with the production of chronometers, watchos,
time-pieces, clocks, annually to the value of 65,000,000
francs; then comes Switzerland, with watehes, 80,000,000
francs; America, in watches and Dutoh clooks, 82,000,000
francs; "England, chronometors and  watches, 16,000,000
francs; Austria, timopleces 10,000,000 francs; Germuny,

(o time pleces and o few thousands of watches, 25,000,000

francs. These figures give & total considerably over 200,-

fuct; and this purpose of the law ought not (o be unneces-
sarily thwarted by such an exercise of the discretion vested

000,000 francs for the whole wateh and olock making teade

cof the world. The amount assumes the greator importanes

three, and four buffalo heads suspended from holes cut in |

gide had been completed, and 3,688 meters from the Airolo
side. This gave a total of 7,122 meters completed from both
ends, and this, compared with the Jength which it was esti-
y mated wonld be completed according to the programme ar-
{mngud in September, 1875, shows n deficit of 8,380 meters.
| There is, however, no such great difference between the egti-
| mated and achieved lengths in the headiogs. At the end of
May the advanced top headings had reached 6,940 meters
from the Goeschenen or northern side, and 6,289 meters from
the Airolo or southern side, showing a total length of ad-
| vanced top heading of 13,229 meters, and only 214 meters
less than anticipated in 1875, and leaving 1,548 meters of
heading to be made. The meeting from the two ends will
not be at the center of the length of the tunnel, but owing to
the more rapid advancement from the northern side, it will
take place somewhere about 300 meters nearer to the south-
ern side. The present rate of advance of the heading is, on
‘uvcmge of both sides, about 238 meters per month. At this
rate the meeting of the miners from the two ends will take
place soon after the end of January next. The completion
work, however, proceeds at a more rapid rate, and it is ex-
pected in Switzerland, if the work continnes at the present
rate, it will be completed for opening in 1804,

Industrial Distress in England,
Press reports from London state that in the middle of
! July, there were in Burnley 5,795 looms idle out of 33,000,
‘and 307,870 spindles out of ' 900,000, In the Blackburn dis-
jtrict 11,300 looms were idle out of 52,000; 84,000 spindles
“were working on short time, and 48,000 had stopped alto-
gether. In the Chorley district 1,600 looms, owned by two
{ firms, were working on short time. Nearly twenty other

!firms were running part of their machinery on short time;
several had stopped theirs entirely. In the Bury district
both the woolen and cotton trades were very depressed.
_The average time of working in the woolen manufactories
was only four days out of the week, and 406,000 spindles
and 3,720 looms were working on short time. In Stock-
port the prospect, especially in the weaving department, was
said to be almost hopeless. It was computed that enly 500,-
020 spindles and 300 looms were working, against 1,195,000
spindles and 7,900 looms five years ago. In Rochdale, it
| was said, only five mills were working full time; 500 houses
there were tenantless.  The Manchester Guardian gave sta-
tistics to show that the condition of trade in the Rossendale
| district, where the machinery of the factories is adapted
|for Indian cotton, was even worse. Out of 100 mills only

six—and these comparatively insignificant—were working

[full time; thirtyfive were entirely stopped, and the re-
mainder were only running on an average three and & quar
ter days a week. e

Ameriean Philological Assoclation, ‘
The eleventh annual meeting of the American Philological

Association began at Newport, R. L, July 16. Thero was a
large attendance of college professors and other philologists
from all parts of the country. Most of the papers read were
as usual far above the level of popular interest. That of
Prof. March, of Lafayette College, however, on the ** Eng:
lish Dictionary of the Philological Assoclation,” should in-
terest every American scholar. , i,

The English Philological Socloty proposes to publisha great
historical dictionary of the English langunge. For this pur-
pose it has enlisted the services of many readers in England
and a few in America.  The plan is to make the dictionary
cover the whole rnge of English literature, ‘
havo been left the books of the eighteenth

Prof. March appesled to the members of
allow the great thesaurus, which N
lish dictionary for & generation

plete in the important dey
Printed slips, he sald, would
willing toundertake the
with a vlc;"‘t:::‘ﬁn‘
tonury. ! ety hos alren
managers of the Clarendon

briug out the work in ten
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Saundens' Sons, Yonkers, N. Y.
Patent Steam Engine, with automatic cat-

or Screw Cutting Engine Lathes of 14, 15, 18, and

- 23n. Swing. Address Star Tool Co., Providence, B. 1.

The Horton Lathe Chucks; prices reduced 30 per cent.

Address The E Horton & Son Co.,Windsor Locks, Conn.

Lincoln's Milling Machines; 17 and 20 in. Screw
. Phanix [ron Works, Hartford, Conn.

‘A Cupola works best with forced blast from a Baker

Blower. Wilbraham Bros., 2,315 Frankford Ave., Phila.

 Presses. Dies, and Tools for working Sheet Metal, etc.
m&ahcnnwoh. Bliss & Willlams, B'klyn, N, Y.

Linen Hose.—Sizes: 11 in., %c.; 2 in., 35c; 2§ in.,
e, per foot, subject to large discount. For price lists
©Of all sizes, also rubber lined linen hose, address Eureka
Fire Hose Company, No. 13 Barclay St., New York.

~ Workshop Receips for Manufacturers and Mechanics,
Tustrated. $2.00 E. & F. N. Spon, 46 Broome St., N.Y.

Nickel Plating.—A white deposit guaranteed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark,N.J.

The Lathes, Planers, Drills, and other Tools, new and
second-hand, of the Wood & Light Machine Company,
‘Worcester, are being sold out very low by the George
‘Place Machinery Agency, 121 Chambers St., New York.

Hydmulic Presses and Jacks, new and second hand.
Lathes and Machinery for Polishing and Butling Metals,
E.Lyon & Co., 470 Grund St.. N. Y.

Bradley's cushioned helve b rs. Seeillus. ad. p. 110.
Band Saws a specialty. F. H. Cloment, Rochoster, N.Y,

* Sheet Metal Pressos, Ferracute Co., Bridgeton, N, J,
Vertical Bore Mill.  C, K. Bullock, Phila,, Pa.
Eolipse Portable Engine, Sce illustrated adv,, p, 02,

Dinmond Enginecr, J, Dickinson, 64 Nassau 8t,, N.Y.
Bagle Anvils, 9 cents per pound.  Fully warranted,

Split Palleys at low prices, and of same strength and
apponrance s Whole Pulleys.  Yocom & Son's Shafting
‘Works, Drinker 8t., Pblladelphis, Pa.

Noise-Quicting Nozzles for Locomotives and Steam-
boats. 5 different varieties, adapted to every olass of
engine. T. Shaw, 015 Ridge Avenue, Philadelphia, s,

Stave, Barrel, Keg, and Hogshead Machinery a spe-
clalty, by E. & B. Holmes, Buffulo, N. Y,

Solid Emery Vulcanite Wheels—The Solid Original
Emery Wheel —other kinds imitations and Inferior,
Caution.—Our pmme s stamped in full on all our best
Standard Belting, Packing, snod Hose. Buy that only.
The best is the cheapest. New York Belting and Pock-
\ng Company, 57T and 28 Park Row, N, Y,

Ornsmental Penman's Pocketbook of Alphabets, 42
plates. e, Muil free. E. & F. N, Spon, 446 Broome St.,
N. Y.

The ndyertisement of The Aultinan & Tuylor Company,
which attracted so much sttention last week, will appear
uguin in the next lssue.

Sawyer's Own Book, Dlustrated, Over 100 pages of
yalusble Information. How to stralghton saws, eto.
Sent free by mull to any part of the world. Send your
full address to Emerson, Smith & Co,, Beaver Falls, Pa,

Tight and Slack Barrel machinery a specialty, John
Greenwood & Co,, Rochester, N, Y. Bee llus'd ady. p, 90,

No gum! No grit! No acid! Ant-Corrosive Oylin.
der Ol Is the best in tho world, und the first aod
only oll that perfectly lubricates o raflrosd locos
motive oylinder, dolng it with half the quantity
required of best lard or tallow, giving Ioereased
power und less wear to moschinery, with entire froe-
dom from gum, staly, or corrosion of nny sort, and
It s equally superior for all steam oylinders or
honvy work where body or cooling qualities are
indisponsablo. A fair trial insures Its continued
use.  Address B, H. Kellogg, sole muanufacturer, 17
Cudar St., New York.

Fine Tups aud Dies In Cases for Jewolors, Dontists,
and Machinists. Froatt X Whitney Co., Hartford, Conn

Electro-Bronziug on  Iron,
Cowpany, Philudelphia, Pa.

Philudelphia Smelting

Hydraulle Cylinders, Wheols, und Pinfons, Machinery
Coatings; oll kinds; strong and durablo; and eosily
worked. Teosile strongth not less than 65000 1bs. to
square (o, Plttsburgh Stoel Costing Co., Plittaburgh, Pa.

Third Aunnal Exhibition, opens Sept, 4th,  Many now
mnd oxcoedingly lotoresting late mochanical Inventions
and novelties have alroady socurced space. A highly sue-
oepaful Exhibition assured.  Entorprising mon overys
where Invited to participate.  Address Pittshurgh Ex.
position Soclety (F. 0. Box 86), Pittsburgh, Pa.

Wood-working Muchinery, Waymouth Lathes. Spe-
clalty, Wardwaoll Fatoot Saw Benchi It has no equal.
Improved Patont Planers; Blovators; Dowol Machines.

v' lu ¢

, lh-.vl& or without couplers, in
Groone, Twood & Co., 18 Park PL,N.Y.
and practical Gas Engine In the

| market 1s the new “Otto” Silont, bullt by Schlelcher.
| Schumm & Co., Philadelph

: Iphia, Pa. Send for clreular.
The Twis Automatic Engine; Also Vertical and

| Yacht Engloes. N, W. Twiss, New Haven. Conn.

Steam Englues, Automatie and Slide Valve; also Boil-
oms. Woodbury, Booth & Pryor, Rochester, N. Y. See
Mustrated advertisement, pago =9,

For Salo.—~United States Patent on Disgonal Churn.
Working model on exhibition. Address = Techniker,"

| Room 5, Staats Zeitung Bullding, New York.

Forsalth & Co,, Manchester, N. H., and 218 Center St.,
N. Y. eity. Spocinltios: Bolt Forging Machines, Power
Hamuers, Combined Hand Fire Eogines und Hose Car-
riagos, Now and second-hand . Send stamp
for (ustratod

~ Scientific 2mevican.

and our Ink will not strike in.

107

; sed in & caters
gralned Jeather, and some In very greasy used for a telescope, but may be w '
S o ik i A. According to Dr. | obscura, 2. Have you any practical work on optics ; If

Boettger. an excellent marking Ink for this purpose in | s, what s the price and title? A. Address any of the

who advertise In our columns.

obtained from the anscardium nut (4. orientald), The
Julee contains an ofly matter which becomen black upon
exposure Lo the air,and s proof againat decolorizers,
acids and alkalles, cyanide of potassium and ehlorine,

gelatine film be rendered hard without shrinkage? The
swelling Is caused by soaking in cold water. A. We
kunow of no practical way of accomplishing this, With
care a cast In plaster may be taken, and from this a posi-
tive in metal.

(4) J. C. asks: Can you inform me through
your columns of any method of extracting the gold and
sflver from small lots of say 3to 51b. of rich twellurine
ores? T have tried the chlorinated method with only par-
tial A. If free from lead and copper, stamp to

Machinery,
catalogue, stating just what is d

Wanted Tmmediately,—A Second-hand Engine up to
&0 Horse Powoer. Address, with full speciications, The
BufMlo Grape Sugar Company, BuffalooN. Y.

$300 Vertical Engine, 25 H. P, Sec page 04
Vertical and Horizontal Engines M'I'd by Nadig &
Bro., Alleatown, Pa.

Best Turkey Emery In bbls., kegs, and cases. Special
rates for large quantities. Greene, Tweed & Co., N. Y.

New 81§ foot Boring and Turning Mill for sale cheap.
A first class tool. Hilles & Jones, Wilmington, Del.

For Sale.—Very low for cash, Engine Lathe, in good
order, made by New Haven Mfg, Co. ¥ inches swing;
will turn 12 foet. Apply to Noble & Hall, Erie, Pa.

Manufacturers of Metal Goods can do thelr own
Siiver or Nickel Plating. Outfits complete, §5 to §200.
Cajon Siiver Plating Co., Princeton, L

Manafacturers of Metal Pocket Match Boxes please
address Harrison Brothers & Co., Philadelphia, who wish
to contract for quantity.

Cooking and Heating by Morton's Gaa Stoves; eco-
nomical, cleanly, effective. Clrcular free. 24 Frankfort
St N. ¥a

e ———————————————
NEW BOOKS AND PUBLICATIONS.

PAISTER'S ArnmaNac, 1879-1880. By Dr.
Franklin. New York: Franklin B.
Gardner.

Of special use to carriage painters, the aothor’s aim
being to fornish a handy manual of the American
method of carrisge painting. The instruction giveh is
based on practical experience in the painting depart-
ment of a promivent firm of carriage builders, and on
inf jon gained in the of extended journeys
amoung the carrisge shops of the country.

Tue Horcuxiss ReEvorLvingG Caxwsox. B
Alfred Koerner. 'With 15 plates.
Printed for private circulation,

The Hotehkiss revolving cannou was first brought
out in 18713 since then it has been severcly tested by
poveral governments, and has been adopted for land and
naval service by France, Turkey, Holland, and Greece.
This handsomo volume (which we owe to the conrtesy
of Mossrs. Hotehklss & Co., 21 mo Royale, Parls) de-
seribes the gun, its construction and operation, the
methods of s employment in the several departments
of military andnaval service, and gives mbular state-
ments of the results obtained In experfmonts made with
it The plates illusteate the gun and carriage, the am-
munition used, and several targots made at Sandy Hook,
ot Helder, Holland, and elsewhere,

Paris:

Toe AT AMATEUR JOURNAL.

A new monthly illustrated journal bearing the above
name, devoted to the cultivation of art in the household,
us the ttle significantly implies, with criticisms on art
productions generally, has just been commenced in this
elty. The August number Is before us and is copiously
{llostrated.  Among other interesting subjects it con-
tains sn adverse criticism on some of the langest
and most pretentions statues and other art works in our
Central Park, The editor wiclds a ready pen, and does
not seem afraid to express his views pungently on art
mutters, Office of ** The Art Amateur," 571 Broadway,
New Yorkcity, Terms $3 a year, Montague Murks,
editor and publisher,

HINTS TO CORRESPONDENTS.

No attention will be pald to communications nnless
accompanied with the full name and address of the
writer,

Named and addresses of correspondents will not be
given to Ingolrers,

We renew our request that correspondents, in referring
to former answers or artlolos, will be kind enoogh to
namo the date of the paper and the page, or the nuwbor
of the question,

Correspondonts whose Inquiries do not appoenr after
a reasonable thmo should repeat them,

Persons desiring speclsl Information which Is puroly
of u personsl character, and not of general Inte
shoukd remit from $1 to 85, according o the sabject,
a8 we cannol be expected to wpond tme and Iabor to
obtain sueh Information without remuneration,

Any numbers of the Screxririo AMEKIOAN SUFFLE-
MENT referred to o theso columng way be had at this
offico.  Price 10 cents cach

(1) W. R. writes: 1. Having mude an imita-
tion meerschanm pipe from magoesis, oxideo of zloe, and
curds of new milk, how sbnll T finish and polishy A,
It {8 usunlly dipped for o fow minutes In melted stoarie
acid, und finished on a small g boff whee). The bow!
may b plugged before dipping. 2. Should curds be pul-
vorized? A, Rub Into a smooth paste whilo molst,

(2) B. ¥, B, asks: How can I muke a good

Rollstone Maoulno Company, Pitehburg, dMuss,

Ink for warkiog the backs and frouts of boots? We use

0-mesh, and thoroughly roast, first at vory low heat,
It it carries much copper or Jead, salt must be added up
to 14§ per cent.  Lixiviate well with hot water before
amalgamating.

(5) Z. writes: 1. The copying ink made
as per the receipt In the Screxririo AWERIOAN Roference

Book loses its copying properties a few days after Kept
| in the inkstand foruse. Could you tell the cause, and
;hmvlnmnedym A. Add to the Ink & small quantity
! of glycerine or more sugar. 2. What Is the meaning of
iq.c..mdhm of the cement receipts in SurrLe-
| MENT, No. 1582 A. ¢. o. (quantum sufficif), a sufficient
;qu.lnuty. 3. How is iron melted for castings? A, For
foundry work the pig metal is usually melted in a cupola
blast furnace with coke, coal, or wood.

(6) 8. & T. ask: What is the rule to com-
pute horse power =0 as to rent it,and what are the
general rules and regulations and prices connected with
the renting of power? We give power to afactory in the
fist above us by a belt of the average thickness and 414
inches wide, and at its tightest it will slip when they ap-
ply all their machinery atonce. A. We do not know
of any system or rule in nse for renting steam power;
the price here ranges from $2 to $3 per horse power per
week. The power is more frequently guessed at than
measured. For work driven by belts in good working
condition estimate by WV _pg. p. W =width of

800

belt in inches. V=rvelocity of do. in feet per minnte,

(7) G. G. W. asks: 1. What is the power
of & rotary engine 14 inches diameter of piston, 50 Ib.
boiler steam pressure, with p plate (or bucket) 3
by 7inches square, with speed of 100 perminate? A,
92 horse power, making no allowance for friction. 2.
‘Where can I get good dranghting ink for working draw-
ings? A. Get pure Indiaink from any stationer.

(8) D. & C. ask how to make a cheap var-

Y | nish of shellac. We have a quantity and want to make

it into a vamish for plow stock. A. Shellac dissolves
in spirit of wine, in methylic alcohol (wood naphtha),
and in water containing borax (swater, 10 parts; borax. 1
part; shellac, 4 parts; boll). The Jatter varnish bas the
advantage of cheapness, and In that it may be used hot,
2, "“Wrinkles and Reclpes » says make glue of unslaked
lime and linseed oil bolled together. We tried, but did
not succeed. Why was it? A, The lime perhaps had
absorbed molsture, or oo much of it was added,

(3) B. A. asks: Can a swelled chromated |

| industria) publish
v

(15) B. Mcl. asks: Which of the following
sentences Is correct, when the time meant Is ten minutes
past noons *Thls mortgage was recorded on the first
day of June 1570, st ten minates past twelye, meridian:’
or, " This mortgage was recorded on the fisst day of
June, 1870, at ton minutes past twelve, post meridian.™
A. The former. The latter means ten minates after mid-
night, and may be expressod In two waye: 12h. 10m.
P, or Oh, 10w, A M. The confusion of thought so often
arising In cases of this sort appears to be due mainly to
the elrcumstance that we make noon (tho meridisn) the
polnt of comparison In writing but not In speaking,
while we number the heurs both from noon and from
midnight, For the second bour after noon, we write
2PM. Forthe 1 hour before noon, h ', We
write, not 2 AM.,, but 10 AM., the tenth bour af
miduight, Agaln, while we make 120'clock the nominal
point of departure In numbering, the real point Is one
o'clock, The tenth minute after noon Is not written
Oh. 10m., P, M., but 12h, 10m —what? It will not do to
say 12,10 P.M., because from our way of numbering
afternoon that word means tn  minotes after midnight.
It will not do to say 12h. 10m. AM., for the meridian
has been passed. The only escape is to write 12:10
meridian, noon, or midday, We are barred the use of
initials, since N. may stand for elther noon or night;
and M. for either meridian or midnight,

(16) S. J. & J. R.—Gold-beater’s skin is
prepared from the peritoneal membrane of the cecum,
which, as soon as it Is detached, fs pulled out to the ex-
tent of two feet or upwards, then dried. The dried
membrane, which has the appearance of a plece of
packthread, Is then soaked In a very weak solution of
potash, and spread out flat on & frame; another mem-
brane is taken and applied to the other, %o that the two
surfaces which adhered to the muscular membrane of
the intestine msy adhere together; they unite perfectly
and soon dry. The skins are then gloedona hollow
frame, washed with alum water, dried, washed with a
=olution of isinglas« In white wine, to which spices, such
as cloves, nutmegs, ginger, etc., have been added, and
varnished with white of egg.

(17) L. D. D., Jr., asks: If a train of cars

were moving at the rate of 60 miles an hour, and from
the rear platform a cannon ball were shot in the oppo-

site direction, the ball having a velocity equal to the ear,

| at the end of an hour where would the ball be, or how
| far apart would they be? A, Sixty miles, if the ball

remained where it fell,

(18) R. W. B. asks how to amalgamate a
copper plate for a quartz mill, also how to prevent verdi-

| gris from forming on the same. A. Brush the plate
| with pumice stone and solation of potassinm cyanide in

water, and immediately apply the mercury. In some
mills it is customary to warm the plates 0 as o quicken
the mercury. Go over the plate with fresh quicksilver
at Jeast twice. If kept properly amalgamated verdigris

| will not form.,

(10) C. T. writes: Reading an anecdote of
Professor Edison's experience while a telegraph
operator, I fnd the following, which 1 wounld be

(9 M. B, writes: In your issue of June | pleased to have you explain: “‘He was put oo &
14, 1879, p. 370, question 20, you state that & locomotive | ‘ throngh' night press wire, and the :“8“‘". pers
i heaviest on the rail when ranning upa concave grade, | tansmitted so rapidly that Mr, E. had to * break* very
Please to state the A, Ttis ly changing | frequently, much to the displeasure of sending operstor,

and Increasing jts rat inst gravity. who was not backward in lotting him know it * By
e i e £ l next night Mr, E. invented @ contrivance by which the

(10) C. A. R. asks: Why will & steambont | gionals could be reduced to s slow rate, by attaching a
run faster in deep water than it will fn shallow? A, ' wecond sounder to the line In his office, thereby gotting
When the water is shallow it cannot fill In the gap left (e press report at his case," 1f such is possible, I
by the passage of the boat quickly enough, and the | wonld be thankful to know how It Isdone? A. The fol-
head resistance is increased, \ lowing explanation is given In Professor Edison's own

(11) T, J. B. asks: 1. Are there any pumps | worda: The apparatus for necomplishilng this objeot con-
in use known to dellver 97 per cent of thelr capacity 100 *lsted of two Morse registers and a sounder, The frst
feot hight A, Yes, 2. Whatis the nsual loss in a well | Morse register indented the chamoters In the paper.
constructed pump with a 1ife of 16 feet and vaising water | This paper passed through the second register, the lever
| 100 feot wbovet A, Inlarge pumps it In usual to allow | OF Which wis armnged with a platina pofut to open and
| or deduct 5 per cent for loss of action; In & badly pro- | ©10%e the clreuit of a sounder, and this lever was so ad-
{ portioned pump this may be increased to 15 per cont, |Justed that the thickness of the paper intervoning be-
[ 8. What fs the pressure per square inch {na stand piped | Been tho stylus and rollor prevented the lever from
footdinmotor and 100 foet high?  A. 4390 Ib, por losing the Jer oircait; but when an indented chare
inch on the bottom. 4 What fs the most (angible | ACtor pussed the thickuess of paper ceased to Intervene
method of messuring tho quantity of water dellvered &nd thy sonnder elosed. Thua everything recorded on the
100 fect pbove the pumps? A. By the work done by | it register By the press operator at any speed wis re-
the pump and by weir measarement; in important cases | Peated on the sounder a fow minutes after at a higher
both are waed o4 0 check against each other. Where the | OF lesser speed.
dellvery [ Into & well constructed reservoir, tho de- [ (20) A, B. V. asks what the power will be
livery may be determined by rise of water I tho reser- | of two englues bullt on quarter contors, eylinders 4 lneh,
volr, stroke O Ineh, with sixty Ib, steam, ronaiog 350 revolus

(12) J. W. E. asks: If a solid mass of iron | tions per minute, A 18 horse power less friction, say
or coppor, wolghing ono ton, i taken out to mid oconn = per cont, 2. What sige boller will it require? A A
| and then cast overboard (taking first Into conslder- | DOUer with about 0 feet fire surface.

| oo that soundings have never been found), will 1t go “ " 2
down until |lhuu¢uulul bottowm, or will it go to c:uru:llu (31) Nuplmw asks: 1. Which is the
depth and float in the water? A, Tho metal will go to fastost mallor, n koel or flat bottomed boat? A. If thay
| the bottom, a4 water is so slightly compressiblo that {ta :'::: N::::";m‘u:;‘;d;;;':"’:::"l:,b:::‘:::; :‘lln‘::“\':::k;
speclfic gravity can never equal that of the metals named, quieker and bitloe. 9. How long above deck shoald
| (18) D, D, asks: How is it whon T pack bo the mast for a # foot boat? Wheee can I ob
| plungor of force pump so that thore will bo no leak the ain Information ax to the bullding of & boaty A,
| pomp will not work, the recelving valve will not clossy 8500 Surrtsssses Nos. 30 and 48, 8. Why will ons boat

. | Ttseomn axif tho valve were floating.  But Just ws soon #8100 the ruilder hueder than anather? A, Qwing (o

| ws Topen b pet cock above the recolving valve or at the  AUTerence n poaltion of mast and slze of safl, 4, What
bottom of pump chamber, a5 a genoral thing the pump 860 the ehilef requisites Tor making headway against
goowall right, Slackening tho gland holdors answers  Wind and tder A. Good working model with dosp
ramne parpose; this ocours with mo whon the valyos are kool, lurge sall, and good brecze.

In good conditfon, It don't matter about the helght of [ (29) W. B. asks (1) if there is any prepam-

| the water tank above the pump, as [have had It happon
| with mo whero the water Is 15 fost above the pump. A, ton that can b put i ballere 1n o browory la take off

| Your trouble was the aceumnlation of ale fn the pumyp, 1°419% Walng the bollars ut the same tue, aud would 1t

! ‘ : g howafe. 1f so, whatis ity A, Small quantitles of pow-
and It would feed better when the pressure of the stoam 1 bow
| was low than when high; by the use of the pet eoek, dered oak bark, sumac, and othar mmm
or by allowing the packing to leak, a portlon or all of tanaln, hive been uned with W”“!‘"i.*ﬂm

: ’ Ctale or soapstone, and petroloum, Soe Pm'h
the alr escaped. Thoe design of the pamp wis probably Vo Y g
Aafaative: PRy ¥ | Bteam  Bollors," p. 18, corrent volume of

Asenicax, & How | st
(14) E. P. S, writes: 1. T have the lenses | boller and huve w,w":::m“". nbs s
used in . selopticon, two large lonses and two small i will they burn out? AL If well put h last
ones,  Can theso samo lonses be of any use i makiog ' for yeum; they will not burg out, exceph they are made
teloscopo oF camera obseurar A, They cannot be | or applied lwproperly, N S WA
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asks whethor

3L n y
~ fastened along ceflings wnd walls, and eanniocted with
Cgns or wator pipes, anid nok iailated, forms s good
round ¢ tolophones and call bells as &
copper insulated wire connoeted in the same way. A
Yo, bt the iron twire should b at Jeast twice ax lange as

round conneotion for

1he copper ove,

(24) J. E. writes: 1, T'wish to cut a flat picce
of china or stonvware [t seveml plecos; How can 1 do
1t A, Useathin disk of copper chinnzed with omory
and water. Revolve it In a latho, and apply (o It the

ohing with & gentle pressurs, 2 How can | takn an
mmoﬁmw-‘n pltehert Wi the
copy have soams? A Make s woold of plaster of Paris.
(I8 will of course conslat of soveral plecos.)  Satarato M o hjck tank lned with coment, so that it will hold crude
with wax or parafiine, cover it with biacklead, and pro- petrolenm without leaking? Wikl soloble glass answer?

coed as in eloctrotyping.

(25 W. T. W. asks (1) how the best Kind

of rapor strops are made, such as are used by barbers.
A. Apply to the flesh side of 8 smooth flrm pleco

| Would sllicate ename! paint be

of ©us solution of glne has been found serviceable in

leathor a little Toaze mixed with a small quantity of similar casos, wo bellove.

allow. tm:ﬁ!mwmtbmn«’ﬂ!
which sometimes comes on & meor when honing it* A | best process to put cedar posts through to prevent them
from rotting when put In the ground! A Saturate

best them as far as possihio with warm carbolic acid or dead
B from the distillation of coal tar)

Strap it on & plece of canvas or on 3 towel.
(26) A. G. asks: 1. What is

on strength of materials, especially with reference to 0l (obtained

metals and cxperimental data? A “Anderson onStrength  trted aqueous solotiou of xine

aterials,” and * Kirkaldy's Experiments on Iron
ol o 2 Has hofmzr Thurston, of Stevens the best for the above purpose?

and Steel™

Institute, pablished fn book form the resalts of his ex- prefemble,

periments on thesabject? A. We think not. 3, What
e the transverse strongth (both permacent Injury and g0 qoeatic purposes, what §s necessary to prevent its
breaking weight)of a 5 fnch wrooght fron pipe. such ) onine and twisting after coollng? Our reclpe fs:
s s commercially known as §inch pipe, fixed at one & Ib. strained far, 12 quarts water, 1 box Babblit's
eod, loaded at the other? A, We know of no experi-

ments on the transverss strength of such tobes. 4 o) gie white soap, but after being eat in cakes, and
What s the resction of a 2 Inch nozzle discharging 890 . 0d to dry 8 or 4 weoks, it shrinks to about 13

| original size and welght, and assumes all sorts of irre-
@7 C. M. A. writes: A little sidewheel gular shapes. A, Add to the hot soap paste a strong |

galions of water per mioute? A 165 Ib. nearly.

steamer was baflt here Tast wintor, of the tollowing di-
mensions: Length, 28 feet; beam, 7 feet; paddie wheels,
4 feet § inches dinmeter, with 5 inch by 10 inch

B. W. Payne & Sons, Corning, N, Y.; 34§ inch by 4 warmi water or a mixture of water and alcohol or wood |
tnch cylinder, geared by belt to paddle shaft, 1 to 5. paphtha (methylic spirit), also in glycerine,

The boller is built up of cast fron rings, Ina sheet fron
Jacket, with 100 Ib, prossure; this boat makes 5% to6
miles per hour. Is not this mther remarkable per.
formance? From the proportion between the engine
and boat, no one thonghbt she would be capable of doing
more than two miles an hour. A, It is an extmordinary
rosult for a paddie wheel boat.

(28) M. asks: In ring spinning does the

bobbin take up faster when it 16 full than it does when | described oo pp. 40 and 230, volume 38, SorExTirie

cwpty? If it does, then It puts Jess twist In the yamn
each revolation of the ( wotion from the empty
to full bobbin. A, The take up is actomatic and ad-

36) 8. W, W. asks: In

h. simmer 30 hours, stir frequently, This makes

know that water glass or ** silicate ennmel palnt ** has
been used sucoessfully for this purpose. A thick aquoe-

(35) C. W. W. A. asks: 1. What is the

used with very good resalts, 2. I groen or dry cedar

[AucusT 16, 1879.

Scientific American,

; “affod . y 217,976 | Prossure re B WA eoreeiosins v 2T 2M
ropo, yon o thiren or more small ones, binding  Cofoo rosstor and oven, W. B nokley. ... 209000 | Prossure regulator, J. I

ll'nﬁi; luﬁlmufzr they are In plage, The lw.ul works  Coffee ronator and purifior, W, 'I% & 8, B, Down... 21725 [ Pulloy Dlook shoave, W. KL MOMIIAN . cooiviiiriins a7t
tar r uso aro probably ** Dollor on Tridges" and OB I Y HOWAOR <t arvsssninsiaivsinsavassnnas Pamp, double-acting force, I'. Hreldonbnch o N0
" m.,m Strength of Matorlals,* | Comn handlo, I, J. FOWAOD . coiimiiiris conies Pumgp, foreo, J. J. FInDOY cooveee consvees HT
And G Rt Doty Coln rollor, . H, Newbill ....... Pump, stoam, W, COnlg o oor orrrersserirerssitiors mm
@8) €, E. F writes: 1, In SOIESTIFIC | Collar and euff fastener, J. Wobl..oooiiiinnnnn. Puinp, steam, M. Scholte (£) v ’f.:

AMEIICAN. Is an article on milk | Collar, horso, B J. Blood...ccooiviiimmmmnini. Pyroxyline, troating, W, MoCalne. .. ...c... oo
e iylssigonlloorey | CoaRIng DGR, W. B. AFDOE «.evvveiseessssiesnese QuIlting frame., 11, T, DAYIN ..oueoiesens oo BT30M

made digestible by lme water.  As it §s 8 subjoct | Lerls
that 10 futerost o groat wan reons, Dloaso sato | Core Box, A, T. WHILohOUSO...oovvivnmminannannse Rall Jolnt, . W. Cappell ceenniecs TN
A » -’ i o ! Cores, combined chaplet and anchor for horlzon- Rall Jolnt, J. Meehnn . e NTIM
How the lime water I made. What [lnumuhm added to | L Quinn & LOnguere . oo caes waaes 217,00 | Rallway rall outting dovioo, J. M. Poterson. . ... 2540
the milky A 8oo p. 76, (1), ourrant volumo BCOTIFO | oo, atidominnl, Ma A, DAY.c.vereiniionnoinnes T8 | Ratlwny slgnnl, W. G . HYAIN, v eeeorensnnas vr TG
Asmiucan,  Uso n .ln'""'“l of the eloar limo wator to o Cruoiblon and other vossels In plumbago sultable | Rallway switoh, T0 8, MINOF .. ovvveiionisocssainnnny N
goblotof milk, % WL eating lemons soon aftor milk for ohomioal and metallurglon) purposes, manu- Rallway switeh, W. L. I'otter S aas e N7 00
curdlo (t7 AL Yes, | faeture of plumbago, 5. A. Peto ..o x5 Range ventilator, kitehen. 1. f. Erdman .. L mas
W > Cultiyator, R. S, Harris, ..o o Reaper attachment, M. Hoover . B
(34) F. H. P. asks; What shall I.N") to Cutting gaoge, J. W. Newkirk.......... Rhoostat, eloetrical, J. Buther .......ovviinns - NI
Damper, stovepipe. J. M Read (r).. Sash fastener, A. A. Armstrong e NI
Dontal instrument, S, C. Taylor (r). Sash fastener, F. 8. Dalos L am

better? A, We do not  Dental plugger, C. Schaerff........... Sanh fastoner. 8. Taylor T
Dontal plugger, J. 8, Swartley ...ooooiiiiiiinncnie .06 Saw, clrenlar, T. TP .oovuries 0
Dental polishing and cutting tape, B T, Starr.... 21750 Saw, draw, J. Showalter a6
Dental valeanizing tlask, A. M, White .. ..ooiiine 21729  Bemolina, ete., machine for purifying and nssort-
Derrick for oll wells, portable, B. F. Asper. - 36 ing, Thompson & Willlamson .. ...ovviveiin. 0.0
Dippér, watoring, R Harrison ... o NI Sowoer gate, automatio, 8. S, TIMoD. ... oo wans Him
Door, sliding, G. R. Kidder (r),.. .. 479 Sewing machine fan attach . J. W.Chambers (r).. A
Dough tray, J. L. Campbell ........ e MR Sewing machine, straw hrald, 8. Henshall ........ 3708
Draught equalizer, I. P. Cadman..... veee E2ET Shaft and sleeve coupling, J. F. Appleby.......... #¥m
Dravght book, J. F. Bednar ... ...oo0 vivenes oo TN Shawifstrap, A. B Lymam......covvcasivsiis sosnes WLED
. Drawer handle, W. F. & G. A. Helllgmann ........ U753  Shingle cutting machine, H. T. Davis. ... <N
Uoncen- |4y sor, wood, ete.. T. A. Dowling. . .. 23 SUK cloaning apparatus, W. B, Swift..... A

chloride has also ‘been

Eavelope gomming machine, H. J. Wiekham..... 207311 Skirt elevator, A. A. Campbell...... .. o TN
Bavelope machine, H. J. Wickham . 217310 Boap, H. G. RODOTESON, ... ovvrivvrsrsnerss sasas o TAN
A. Seasoned posts are  Fanning mill, T. M, Bales. 73817 Sole edge trimming tool, J. F. Cunningham....... 21754

Faucet, I1. W, Fuller..... 275361  Spectacle bow hinge, J. &, Spencer.......... e AT AN
R IV T THIRRE o o5 oot s avnovsanasnvedonssuainanae 2137308 Splaning frame, ring, B, T. Lanphear............. n .
making bard 508D gence. 1. 11 Rargrave.. 23572 | Spinning mules, sutomatio clesrer for, 8. Mock. .. 217,50
POREE AL T MREEE. oo .o v enia .. A7M  Stamp affixiog apparstos, M. SImon ..., oo WA
Fenoe wire stretcher, E. M. Crandal ........ . 720 Station indicator, J. Butcher......... o AN

Filter, toa and coffee, IT. C. Rice .

Forge, portable, A. Burchiield.,.

Firearm, revolving, Hodges & HBull ...

Steam boller indicator, W, Starkey .
Hteam boiler, upright, W, Bplegol...

Fire Kindlor, P, S€0L ......vveviniess .. NT4M “team engine regulstor, P Gately nrns
Fire tower, portable, N, Zimmermann . . M4 Stove pipe thimble, M, MoQuire .. 2072
Flue. boller, J. C, Carbine. .....ccocvve vene a8 Tally, grain, C, ¥, Horton «,,.... Vessued

Telegraph pole, J. B, & J. M, Cornell ...

Friotion wheol, T. 1T0tohkiss (f)...co.ovveinrann on. 87M Telegraphs, applieation of the condenser to mul-
hot solution of salt (say 1}4 gallons), collect and press | prajt, ote,, drier and bleacher, G. W. Hopkins..... 217258 tiple, Thompson & Selden ... ..... pestatens
the curds which separate. | Frying pan, W. HOAEeS _.....oooiiiiss vanere aannns 217,58 | Telephone, electrio, F. A. Gower............
1 Telepbone, poe . A. Gower .,
(87) J. W. asks how to make aniline colors | GafPiRrees for mannne e AT CUB, Wit e A
foat boards; draught, 1 footJoaded, The engine is bY soluble. A. The aniline colors proper are soluble In | qo v oiors, npparatus tor removing coke from, Tool, combination, Bennum & Powers
O FoDiotadoti ool e, Srassneetia 217,472 | Torpedo, grave, T. N, Howell,.........
Gas sorubbor and purifier, G, K. North . ve. 217,201 Tube cleaner, boller, C. 1. Kolsey .
e o) = Gato, W. G, A1exander cooovevnns vareen < 2712 Tube cuttor or trimmor, B, L. Davis
| (88) G.T. 8.—A mixture of oxygen and Gato, W, H, Bond ...... 217,825 | Tug Joop, hame, M. 8, Botteo,.... ...
bydrogenis instantly exploded by flame or spark. It | Gove g, € Brdy ....coeereereeecsennnnes 217260 T¥po writing machine, 1. M. Grant ...
! would be dangerous to experiment with it In a furnace | giaing mouldings, ete., 3. C. Hofer (r)..... 8597 Valve, balance steam, Moore & Perts.
ax you propose. Consult some clementary work on | Gluss, plunger for pressing, G. \W. Wyman (r) 8,59 | Valve, leather flap, W, I. Crawley.....
chemistry. Graln bag and fastening, A. B. Gardner...... . 2153 | Vehicle wheel sand band, G, C. HUllL..,
7 Grain binder, B. Horton (r)........ i Teres .. 8757 Velootpode, 8. P. Ruggleg..... .. ..
| (39 C.S.R. will find the process for re- g0 & sehuitz......... " 1718 | Vout, cank, H. FINGK ..v...
producing writings, etc .in blue, by chemical means, | gammer, power, L. Brady.... ..... . 20787 Ventllator, G, HAaYe®....uvvrirerssannsnans
Harrow, motallie, N. Beanregard .... . .. 717320  Violing, Insulating attachment for, O. Bull.... ..
| AMEIICAN, Harvostor, solf-binding, M. A. Kellor ............. 217220 | VIS0, DIp, Fu P GORRL L cuvvciiminesssaseeneninenes 21700
Hats, caps, and bonnets, making, J. Helmann ..., 217,284 Volatlle substanoes, deviee for the preservation
: COMMUNICATIONS RECEIVED, Hay rake, horse, F. HADSOD . c.oviveiiniiiiniininns 217,50 | - and use of, F. A, Relehardt. . : ll‘l:
High chair and carriage, ¥ Chichester .. 27541 agon brake, O, A, Kenyon.......... i
Danger to Blacksmiths. By G. M. A, Horseshoo nall maker, G. J. Capewell.... ... 20753 Wagon brake, sutomatio, A. M, Van Ness.

Justs jtself to the size of the cop.

(20) J. R. P. writes: I am about to try the
buming of crude petrolenm under a boiler. Have
the petroleam stored (n s tank ai a higher level than the

boller, from whenoe it Sows through a pipe, and being |

met by o steam jet is forced In the form of spray into
the fire box. s there any danger of an explosion oc-
curring, and if there 1s danger what s the best means of
preventing soch an explosion? A We think there will
be no danger of explosion if you keep the supply pipe
filled. You might pass the petroleum throogh a fine
wire gauze at or near the outlet.

(30) L. H., Jr., writes: 1 would like to
boild a small pleasure boat of the catamann style to go
by steam. [ wish to know whether (o use a screw or a

wingle paddie wheel same as waler velocipedo described
in ScresTvic Axericax, No. 3, Vol. XXXVL, J; ¥

On the Course of a Bullet, By
| On Uniform Time, By H. M.

| On Changes in the Earth's Polar Axis. By F. M. S.

W. 8.

Hub, vehicle wheel, Bultz & Baker......... <
Brdrocarbon burner, lquid, H. A, Bmdley........ m=
Hydrocarbons and water, apparatus for prodacing

Wagon mek, W. T. Burrows. . ...ooveen
Wagon rack, Marsiand & Hitchooek. .
Wagon running gear, D. GIbben#. ...........
Wagon spring sest. J. K. Cadwalader.............. 2519

20, 1557, Let me know the dimensions of boat and engine |
for about 3 or 4 persons.  Wonld & boat of Usls style be |

safe in the East River? A. You can use & single water
wheel between the two balls (ae was done in Barden's

Tamous cigsr steamer),or you may use s serew, Cylinders |

18 inches 10 20 inches diameter would probably be large
enough, It would be safe, if well bullt and properly
maunged,

(81) W. H. A. writes: Half a dozon friends
wish (o spend next winter cruising down the Misclsslppl
river, and In its tribatary waters,  We are searching for
Information {6 regard to the size and kind of steamboat
0 have ballt, We want a boat that will run in moder-
ately shallow waters and navigate tolembly small
strestoe. Wil & propeller answer? We want a boat
with & cabin, and conyenlences necessary 1o ronder life
aboard comfortable uod kafe. Please give ux dimun-
wlons for boat, kind and power of engine, and probable
cost of vessel complets, A, A screw propeller from B0
10 00 foot long by 1084 to 18 feet beam, and drswing
sbout § foet O inches water, would probably answer,
with vogine equal to 10 Inch eylinder by 12 ineh
stroke. Will cost from $6.000 1o §7.000, sccording to the

finlah. A stern wheel bost, 8 feet long by 14 feet beam, |

and drawlng 2 feet 1o 2} feet waler, would sult and pro-
bably cost less money, The propelier woald be best
for rough water.

(32) C. C. H. writes: 1 wish to build a sus
pension bridge over a lake near my place of shout 30
feet spun. 1 am s practical mechanic and am tolerably

conversant with the different methods of lmnlnuu-l

prnsion work, Fut have 5o practical knowledge of the
methods of sustaining or supporting such work while
In process of bailding.  1f you can give me any fuforma.
tan regarding such work you will place me under many
obligations. The lake | metition Is formed by the over-
flow of & river, and hins o buyon for I outlet; practionlly
it has no bottom, and Is subject to & perpondicalar rise of

14 foet.  The banks are biuff, with tinber on ench side. |

Atlow water thers s no current; st high water the cur-
rent averages aboat 54 miles per hour; the stream has
never been declared navigable, Ploase give me the
name of some book contalning methods of estimating
the strongthe of materiale used In bullding genornlly,
A, Put up your Inmlnu o carry the sunpension Topes,
then fixa drom or sheave on top, and wind your rope
from the opposite side of the strenm by u windlass. 1If
the welght of your bridge be such aa 10 require & large

[OFFICIAL 1 7xm  Waste pipe trap, Scarborough & Bates...... ... . AT20
= 2729 Watch and clock pinion, F. Lambert. .. .mm
v A4 Wateh escapement, V. Bousset ..o Lmas
INDEX OF INVENTIONS |Jeweiry, N Grnt . coovroveeererooseniosions.. 21720 | Walches, safety center pinion £0r, J. A. Smith. .. 31508
YOR WHICH Jewelry, making stock plate for, J. 8, Palmer,.... 215,56 Weather strip, Browning & Hay. oo . 30100
Journal boxsantl-friction, 8. P, M. Tasker ........ 21708 WhiSetree, spring. J. Hill. ... civcimesnninesaniess SIS
Letters Patent of the United States were | Sey board, transposing, A J. Stafford ... . AR wuua-l-:nl..l.!.m.....................,.
Gran Key fastener, W. Metoalf........ ... Lanan Wind engine, J. Hemp. ... s cvevasevessnavaliedns BUMES
s I Knitting machive, 5. V. Esick ef al. a4 Window bead fastener, C. . Hanckel..... ... 331
July 8, 1879, Lamp, L. Raphsel.....oco vveniiinninn ... Mzm Window screen, W. H. Hazand. ...ooovennnnn
Lamp chimney, C. B. Kellogse. e 217200 | Wrench, O. R: WORNOF «..couiinrsiirsransansasosers SR
{AND EACH BEARING THAT DATE.  Lamp, gas, . P. Timofeer.. .. L ATam ;In—ln. Archibald hll;l-ﬂ....... o
Those Lamp bester, T. A Kellett. ..., . 2s  Yarn, machine for warping, ete., B. G. Gibson. .., 219,07
. AL )-SR THN DA | Lap or carriage robe. T. Goodall,, e T UL
Leather cutting machine, A. Team . ... LA
‘mmmmmmm Leatbher skiving machine, Hadaway & v mnm

Baking powder, Dunham Manufacturing Compsuy. 780

AT DI v as pa o et s S e SRS S w37 figures, And ornaments, compound | 2

| Ash receiver, E. M. Buts.... MG | forming. J. C. Friedricha....... ....... .........mn*""‘"“"""‘c'""";‘&""r""""“" i
Auger, well, W. W. Jila (r)... BT | LA JACK, P. Lo BDIOF .cvvvres cvoneensensansen.s m.n|°"""'°°°‘mm"'“"""‘°"'e'w m""""""w‘
| Axe box, car, M. M. Barry. ... - 37319 | Lime and coment, manufacturo of, J. K. Bhlnn.. 20408 e d-nu.l.n M“ m-."' Z .." "".r I'm"." ‘;

Bag holder and truck, G. L. Priee.... .+ 217408 | Lime, rovivifying spent, G. . KUAOp ............. 20T e

Bale band gl ' N, Job T
Bale tle, D. F, ARDOW o oo iiviiinniesninns ane
Ball trap, Stock & Morris ...,
| Balling lron, E, A. A. Greoge

| Barrel hoop, J. Hartsook ... +» 217,970 | Matting, foor, G, HAYOS. ...........
| Bee hive, J. J. Ward..,.., 207306 | Matting, wooden floor, G. Hayos. .
| Blackboard, T'. Kane.....cooiciiiimiainnninniee « T30 | Meats, canning, J. W.Jones. ... ...,

| Boller foed, automatic. 8, 8, & T. 1. Davis
| Bolting reel, W. Lo TOLOE ..o seesn.

LoV, D OO R0 d ) S iaat s vasssnoen
Maogneto-olootric machine, O Holkel (r)
Marker, land, 8, Ryan, ...,
Mateh box, F. 8. Dangerflold

baoco, H. WANITON cavr coinnnenioriomsmaainenceins '.'

Cigars, clgarottes, and smoking and chewing to-

boeeo, Kendall & Cloek .« Aaearaniiaiby T
\nking rollers of printing

Maotallie can, Green & W. Wilson, Jr
Milk coolor, D. W, Hull ...,

| Bonw, ete., treatmont of, G H. Smith, ... ....... 37418 | Milk coolor, A, B, Turvey. ... Hams, bacon, eto, ¥. LInk & Son....... ;
Bouk cover seeurer, M. Umbdenstock ., i+ 11730 | eltinge's s battars o, V; onry g ol s i s Laun-
Book, ete., carrior, M. 8, Drko,...... o 27550 | Millstone fooder, €, WORYOr i AT Aoz "

Boot and shoe nailing muchine, Tn 1t Bluke, ... 21784
Boot and shos nalling machine, O, R, Chaplin, ... 217 30
Bottle stopper, H, Susomil). ...... Vessth PRI |\ ¥ . )

Mortar mixing machine, C, T. Rowo..., ..
Motor, T MAFROW. cooviiiiaiiiiarriiisrns
Mower, Tt Campbell ..oovuiiiiicminnmminimionsess 708

Brick drier, G, A. Carlson...
| Nrick machine, C. Stilwell...
| Bridge gate, dmw, A. Stempel
Bridge side truss, J. W, Riley ...
Brogan, C. B, Tyler (n).......
Bung, 1. Holder ...,
Bung, Jones & Randford..... ...

Button, D. 8. Cooke,........ ...
Nutton snd stad, ¥. P Barney
Calendar. £ J. Tram

Candlestick. . Grom...... ...
Car brake and starter, A, White
Car, conl, L. Metfield,........

Ohurn, J. KOOX..courirrinsrernne

Cligar outtor, C. Du Brud....... .
Clanr cutter and mateh safe, W.
| Clovis, C. 8 RBlls........

| Coftoo pollaher snd nvlr-wr..-l.

Dung, self-opentng and closing, W, Botioott ..

Culendar. rule. and mateh case, P. Ratetiff

Car brske and coupler, 8 Falrman .,

Car wheols. machine for grinding, J. 11,
Carpot sweoper, M. I BINe01 ....o..ivrvneirrinrres
Carriage body sdjuster, J. Clements ...
Carriage top standard, J. . Sanderson . ...,
Cartridge cappor and loador, D. E. Campbell ... 91755
Castor, furniture, G. L. Donovan........... /

L Chalr seat pross, . Milts...... .......
Chnek for boring oar brasses, Rriges & Doughert
Chinok, motad drill, G. M. PEate (8, ouysiinrsesserss
Clowrn, 1 M. DrOWI, .o vernen

LR L)

Clgnr bunoh maker, k. A, nrlcht..lr.::

Nall cloaner and envelope opener, combitod fin.
BOF, O, P TOROP coocoussisrirrtnsassravsusossoves TSI

Napkin hoMer, W, L. Bundy ........ ..o

Packing box for hardware, B J. Howdon,

TN | Packing casing for oll wells, J. Q. Miller............ N7 88

8191 | Palnt, distompor, . Koaktl oooiieovnivinennee. LSS

217257 | Paper cutting machines, olamp for, 1T, Law..,.... 217,29
2172 | Paper stove platform, R W. Stilwell . A

NTXU Paper, waxing, §. FAmmorsoling ... «. cooveeese. 19290

of,J 1 m--'-.."u-uu.unnuuoo--un ”
manufacture of transparent,

............ ATA | Pictures or signs, =% g
E M| C Quartloy........ wren u-.no-nnuu'nu“u'“
....... 56 | Pillow, bolster, and mattross, T. 8, Sperry ... ... 272

Pipe threading and
Stock

Plpe weenoh, 11 Rhyn
Planing muohine, wood, Proble
I"lsot extractor, W, James

oo BT Plantor, horse oorn, A. O,

........ o NTAN
niam

"h
Plow, A, Hadkman, ...

Pipe coupling, 8. P, M. Twaker ...,
cutting-off machine,
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"low und planter,

. Pendioton.... 217,30

'y M ‘M m e
Plaw ooltors, attaching, V. Guunt .,
Pocket book, oto,, tastening, J. ¢, Arms,

20 ¥

Pookot, safoty, J. M, Hunter

........ "Ol'. animal, W, ¢, Grabb ... o
Shimoneck, ... AT | Potasss, making bitartrate of, B Muller .......... |8
s o HIER | Pressioe and moulding plastio matorial, machine |

for, B, R, BRADP coxovenitsens saansasanasiassnsanss “ :
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MACHINISTS” TOOLS.

Iron Planing Machines
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PARKER'S PATENT SHEAR JOINT FOR SALE.
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Bellefonte
Water Wheel
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W.P.Duncan&Co.,

Bellefonte, Pa.
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Scientific American,
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EMERY WHEELS.
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Address NEW YORK BELTING AND PACKING ©O..
Kwmory Whool, JOHN H, CHEEVER, Trons, 2 NEW YORK.

1 * NG MACHINES EXETEIL MACHINE WORKS,
ALL nﬂf&‘iw"i“l'.(!lm!rwhvka ) ulm‘) flavm Manufacturers of 3
ONE. GIUBCOM & CO., POTTSVILLE, PENN, an

Steam  Eogines, Blowers,
AT ey R Steam Heatlng Apparatos.
PATENTED ARTICLES, MACHINES, X0 Weheral 8¢ WoRTan; Musa:
ote,, manufnetured In France seeording to the Luwa by
tho Soelotd Anonyme pour I'Exploitation de Brovoets,
1 Itue do Flandre, Pards, Franos. Reforencos: Maokny
owing Macline Assoviation, Boston,

2 SHEPARD'S CELEBRATED

HOUSE DRAINS AND THEIR COMMON
DEFECTS, ~ Ilz‘l'lllul (. Ularke, C.1., Prinoipal Assistant

Konginoer in ohargo of the Improved Sewerage Work,
Boston, Muan,  With ¢ Dlustrations. Anlm[mrumtancl
3 i I Latl Valunble l'ulmr.lnhuwlnu llll{! Easentinl {.Iun:;lumm !ml‘

) Emelent Houso Dralnage; the proper slzes, forms, and
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Berolls, Clroular and Band Saws, Saw | boat mothods of making them tight; the right and the
Attnohments, Chuoks, Mandrels, fwist | wrong mothods of connecting drains with sewers, with
Drills, Dogs, Calipors, ote, Sond for mmmvlm{n. How Jeaks In drains ocour and how de-
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Ctho Intost und best Information on the subject Con-
talned 1n SOIENTIFIC AMERICAN SUPPLEMENT, number
179, Prico 10 conts, To be had at this office und of
nowsdonlors overywhore.

PHOSPHOR-BRONZE
4 BEARINGS,

PUMP-RODS,

No Sawist! Mo Planing

Thin lumber, 1.16 to ¢ Ineh thiok, cut and seasonod hy
our recently patentod moachines, ogual If not nu‘mrlur 10
the sawod and planed wood, bolug smooth, fat, and in
nll cosos porfootly seasoned.  Used by the largest manus |
fnoturors in the countrey, and giving entive satisfaotion, ;
In addition to our specialty, onr usual complote stook

TRADEMARK.

of sawod Hardwood, Lumboer, snd Voneoers, igured and
plaln, Burls, oto. AND
GEO. W. READ & C0., o - SPRING WIRE
27) a2 .. s
186 t0 200 Lowls Street, Now York. | //esfilot- Thtonse. Apply to

THE PHOSPHOR-BRONZE SMELTING CO., Limited.
2085 Washington Aye., Philndelphia, Pa.

I BHIGH UNIVERSITY.—Tuition Free.

Civin, MECHANICAL, and MINING ENGINEERING ;
CHEssTIY nnd METALLURGY ; F L, CLABSICATL IN-
STRUCTION ; FrENo and GERMAN ; ENGLISH LITERA-
TURE; INTENNATIONAL and CONSTITUTIONAL LAW;
PSYCHOLOGY and CHIUSTIAN EVIDENCES. For Regls-
tors nddress The lev. John ‘M. Leavitt, D.D.,
Proesident, BETHLENENM, PENNA,

PATENTS at AUCTION.

Regular Monthly Sales.  For terms, address N. Y
PATENT EXCHANGE, 07 Liberty Strest, New York.

Model Engines.

- ELENATORS

 HAY D POWER AND HYDRAULIC

REIGHT & PASSENGER w
SHAFTING PULLEYS & HANGERS
171 | LS. GRAVES 8SON ROCHESTER MY,

FIFTY SIRUP RECIPES FOR HOUSE-
hold purposos, Mineral Waters, ote,, to wit: Stmple
.\-uru;\1 ) Lomon Sirop, Mulboerry Sirup, Vanilla Sirop,
Vanills Cream Sirup, (2) Croam Sirup, Ginger Sirup,
Orango Sirup, ll'..') Pineapplo Sirnp, Nootar BlruP. Shorhot
Sirup, Grape Sirup, Banana Sirup, (2) CoMoe S{rup, Wild
Chorry Sirup, Winto en Sirup, (2) Sarsapariiin klmp.
Maplo Sirup, (2) Chocolate Sirup, Coffes Cream Sirup,
Ambrosia Sirup, Hoek and Claret Sirup, Solferino Sirup,
Capsicum Sirup, Cherry Sirup, Strawborry Strup, (2)

Raspborry Sirup, Poaol Sirup, Blackberry Sirup, Orgoat

:ﬁ{ru'n. %:wabn': q‘lﬂ‘ e .\yllkp 'u}xgeln lﬁ:ruyph(?hl‘un ‘lﬁ{tne Completesets of
Sirup, Sherry Cobbler Sirap, Excelsior Sirup, Ancy

ﬂlrupf Currant _Sirup, Frambolse Sirup, Maldenhafr C A S T l N G S
Sirup, Orange Flower Sirup, Cinnamon Syrup., How = for making small
1o muko Sirups Froth

Modo!l Steam Hmflmm 1 12 in. bore, 8in. stroke, price, #4;
ditto 2 in, bore, 4 In, stroke, price, $10, same atyiu us cut.
Gonr Wheels and Purts of Models. All kinds of Small
Tools nnd Materials, Catalogue Free. GOODNOW &
WIGH'TMAN, 176 Wushington Street, Boston, Mass.

Colognes for tho g\ck Room, by Goo. Lels, With
rocipes for the production of preparations that serve ns
pleasing perfumoes, deodorizers, and cosmetio lotlons,
BUPPLEMENT 77. FPrice 10 conts,

BLAKE’S STONE AND ORE BREAKER AND CRUSHER.
- / For breaking hard and brittle substances to any size. Endorsed by the leading Mining,
Manufacturing, and Railrond corporations in the United States and Foreign Countries,
First Premium wherever exhibited, and bundreds of testimonials of the Mohest character,
Indispensable for making best MeAdam Roads, Ballasting of Rallroads, Crushing the hardest
Ores, Stone for Concrete, ete., ete. Prices greatly reduced.

Address BLAKE CRUSHER CO., New Haven, Conn.
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The attention of Architects, Engineers, and Builders
is called to the great decline In prices of wrought
STRUCTURAL TRON.

It Is believed that. were owners fully aware of the small
difference in cost which now exists between {ron and
wood. the former, in many cases, would be adopted,
thereby saving
ruption Lo busines In consequence of fire. Book of de-
led Information furnished on application.

AIDS TO DRAWING.—A VALUABLE
paper containing : (1) En . and Descriptions of
the Construction and Use of t PANTAGRAPH, for
Accurately and Quickly Copying Drawings, Photographs,
Maps, Disgrams, ete., making the Coples larger or smaller
orof the same size of the original .\ni intelligent person
may construct and use the Pantsgraph by following the
directions here given. (2) Also, Drawings and description
for the Construction of the CAMERA LUCIDA. asimple
and valuable fittle Instrument for making drawing
direct from the object, and in Copying. Enlarging, o1
Diminishing Drawings, Photographs, ete. (5 Also
Drawings and description of the CAMEHRA OBSCURA
a simple, effoctive, and cheaply made little Instrument
by which Landscapes, I)erllngs. und otho Joots may
be casily dmwn by any person with accuraey, although
unskilled In drawing.  (4) Also, THE SKETCHING
FRAME, with drawings and descriptions for Construc-.
tion and Use. A bandy contrivaoce for ladies and
others for assistance in outdoor drawing, portrakure,
ete. 5) Alw, THE REFLECTING DRAWING BOARD
A simple device ln which the reflection from a pane of
glnss is made to throw down upon paper un nage of the
drawing to be copied ; all the operator has todo belng
to draw the outline before him. - (6) Also, THE TRAN
PARENT DRAWING TABLE. showing how Lo coustruct
& drawing board In which the Hght is thrown under and
upward through the drawing, thus greatly fac
the making of coples of any dn . (1) Al
FPROPORTIONAL DIVIDERS ;
ment for enlarging or reducing d
Lo another with
EESPECTIVE
rect and Hapid
Drawing.

of tho lines In

A IDstro.

tive
of all those var

Drawing
The construction
ments is Ulesirated with engravings, and o

Paorspec

ANy person st n

by plain, imple directions to vnable
This s the most

small cost to make and use thom
Valuable Paper of kind ever publ
containoed in SUPPLEMEST 198, FPrice )

ﬁal;er Raa;y Pressure Blower,

(FOROUED BLAST )

Warrantod superior Lo any
other,
WILBRAHAM BROS,
2818 Frankford Ave,

PliLanpruyma

Pond’s Tools,

Engine Lathes, Planors, Drills, &¢,

DAVID W. POND, Worcester, Mass.

urance and avolding all risk of inter- |

THE FOSSIL FORESTS OF THE YEL-
| LOWSTONE NATIONAL PARK. By W. H. Holmes. A
| very interesting and valuable paper descriptive of the |
remarkable * Volcanie Tertiary” formations of the |

PATENT

STEAM PUMPS.

HENRY R. WORTHINGTON,
239 Brondway, N. Y. 83 Water St,, Boston.

Tig WORTHINGTON DUPLEX PUMPING ESGINES Foll
WATER WoRK#=Compound, Condensing or Non-Con.
densing, Used in over 100 Water-W orks Stations,

HTEAM Pusmps—Duplex and Bingle Cylinder,

' Price list issued Jan. 1,1879,

with a reduction exceed-
ing 30 per cenl.

WATER METERS, O1L METERS,

O\)R SPECIALTY

an PUMPS .—cpERS,
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g7~ Special attention is ealled to
the following interesting and high-
Iy valuable testimonial to

THE HANGOCK INSPIRATOR.

CenrEno, W. YA, July 11, 15,
Messrs. FATRBANES, Mokse & Co,,
Clneinnatl, Ohlo: E

GENTLEMEN: I got one of your Nn.25 Hancock In-
spirators, and it is & good boiler fecder. Before I put it
on It took one man torun the pum{s. one the engine, and
a small boy to help fire, Now have only the en-
gineer. and he needs his pants half-soled. In fact he has
not much work to do but entertain the friends when
they come around. He wants to know what [ am ‘uolni
to do with the surplus fuel that {s plling up on him.
bave plenty of n{eum all the time, with one-half less

labor and foel than with my pumr, I have a pump for
sale, to feed three cylinder bollers, thirty inches in

| diameter and thirty feet long. Ithink old Mr. Hancock
did o big thing when he slgnt-d the Declarstion of Inde-
pendence, and invented the Inspirtor,
Yours lm‘l‘y. 5
G. W. PARSONS, Ceredo, W. Va.

57~ INlustrated and descriptive circulars sent on appll-
cutlon to

Hancock Inspirator Co.,
52 CENTRAL WHARF,

BOSTON, MASS,

OF THE
Scientific American
FOR 1879,

The Most Popular Sclentific Paper in the World.
VOLUME XL—NEW SERIES.

The publishers of tho SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1599, a

OLD ROLLED
LY SHAFTING.

The fact that this shafting has 75 per cent. greater
strength, a finer finish, and is truer to gauge, than an
other in use renders it undoubtedly the most u\munnca{.
| We are also the sole manufacturers of the CELEBRATED
| COLLINS' PAT.COUPLING, and turnish Pulleys, Hangers,

ete., of the most approved styles. Price list malled on
application to JONES & LAUGHLINS.

above region, 550 feet In thickness. Ilustrated by an !
«-nglnvluﬁ of the north face of Amethyst mountain, |
940 ft. high, the river bed 6700 ft. high showing the |
position of the multitudes of anclent forest tree trunks |
of glgantic size. turned Into stone and now standing on |
the cliffs, together with many other interesting geologi-
cal particulurs. Contained In SCIENTIFIC AMERICAN
SUPPLEMENT, No. 15). Price J0cents. To be had at this
office and of all newsdealers.

“The 1876 Injector.”

Simple, Durable, and Reliable.
valves,

o

90 S. Canal Street, Chicago, 111, and Milwaukee. Wis
¥~ 3tocks of this shafting in store and for sale by
D \ Requires no special FULLEE, DANA X FITZ, Boston, Mass.
Send for Hl.u-tml--_-l circular, | Geo. Place Machinery Agency, 121 Chambers 8t., N. Y.
Wi. SELLERS & CO., Phila, | —_—

LIl i 220 3 ) Cards—2 Chromo, 10 Motto, 20 Ocean Shells, Snow-
THE FORSTER-FIR- "“ fiake,ete. Name on, e, Clinton Hnbs.('hmunrlll?-.k\.
MIN GOLD AND SILVER - ——— - e
AMALGAMATING COMP'Y = = == :
of Norristown, Pa., will grant | FORCE OF WIND. HOW TO ESTIMATE
state rights or leenses on | the Necessary Strength of Roofs Towers, Tall Chtmneys,
ensy terms. This system | €e, to withstand the Wind. The Solution of all Prob-
works up 1o sssay, and re- lems of the kind, with numercus Formula. Cootained
covers lkll' mercury rapldly, In SCIENTIFIC ..'\ MERICAN SUPFLEMENT No. 109.
= Apply as above. ‘l"ll:'iv"l;l cents. TO be had at this office and of all news-

ors.
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case, name in gidd, 10c. CEAVY B20B., MNeorth

Shafts, Pulleys, Hangers, Eie. |

Full assortment In store for Immediste delivery.
WI. SELLERS & 0O,
79 Liberty Street, New York.,

BIG PAY 1o sell our Rubber Printing Stamwps Sam-
ples free.  Taylor Bros. & Co., Cleveland, O.

$77 A Month and oxpenses guaranteed to Agents. |
Outhit free. SuAw & Co, AUGUSTA, MAINE

j| Phila., . .1876
Santiago, 1875
Vienna, . 1873

& CO’S |
MACHINERY

t the Parls Exposition over all compet-
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¢ i Construetion,
Perfle labor, ]
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HOW TO REMOVE STAINS AND
Spots from Linen, Cotton, Woolens, and Silk. Being o
table of Specific Dirvotions, showing how to proceed In
xvmu\tnrg from each of the above leln af goods any
stains of the following charcter, to wit : Stains of Sugar,
Glue, Blood, Albamen, Grease, Varnish, Oil, Paints
Stearine, V le Colors, Red Wine, Frult Stains, Hed |
Ink, Allsarine Ink, Iron Rust, Ink made with Galls, e, |
Lye, Alkall Stalns, Tanoin, Green Nut Stains, Coal Tar
stnlns, W i By means of

“ ) .t'luu (.lrl‘.v"f Acla "llllll. ete.

this valuable table of directions an TN . Pro-
viding btmself with s fow almpla rhu’un“ﬂl-.":ng,mln¢
thom s directed, may readily clean any specios of the
Above goods, and if necessary set up o oleaning shop
1 hllz; in nul‘,-]..lluu- most x?«u\ cnfont and valuable papers
Oa the subjoct over published. Contalned in SUPFLE
MENT 108, Price lquuu. R

PORTABLE AND STATIONARY
pines nnd Bollors, 24 1o 16 H. P, Return Flue Boller
lnrgo Hro box, no sparky, Do not full to send for olrenlar
M SKINNER & WOOD, Krig, P'a,

EN-

ry Street, 2d and 34 Avenues, Pittsburgh, Pa. |

| new volume will be commenced, It will continue to be
| the alm of the publishers to render the cantents of the
| new volume as, or more, attractive and useful than any
of Its predecessors.

Ouly $3.20n Year Including Postage, Weekly.
32 Numbers u Year.

This widely circulated and splendidly Hlustrated
paper Iy published weekly. Every number contains six-
teon pages of useful information, and a large numbor of
original engravings of new Inventions and discoveries,
reprosenting Engineoring Works, Steam Machinery,
New Inventious, Novelties in Mechanies, Manufactures,
Chemistry, Electricity, Tolegraphy, Photography, Arehi.
tecture, Agricalture, Hortieulture, Natural History, ete.

All Classes of Readers find in THe SCIENTIFWO
AMERICAN & popular reswme of the best scientifio In-
formation of the day ; and (t s the aim of the publishers
to present It In an attractive form, avoiding as much as
possible abstruse terms. To every Intelligent mind,
this journal affords a constant supply of Instructive
reading. [Itis promotive of knowledge and progress In
every community where It clroulates,

Terms of Subseription,—One copy of Tur Scres-

Austraug'lsf’: | TIFIO ANERICAN will ba sent for one gear— 32 numbors

poatage propald, to any subseriber in the Unitod States
or Capada, on recelpt of three dollars and twenty
cents by the publishors; six months, $L0; three
moaths, §1.00,

Clubs.—~0ne extra copy of THESCIENTIFIC AMENE-

CAN will be suppliod gratis for coery clud of fne subecriders

1 at K2 ecach; sdditional coples at same proportionate

mate. Fostage prepald,

Opne copy of THE SCLENTIFIC AMERIOAN and 0ne cony
Of TUE SCIENTIFIO AMEMICAN SUPPLEXENT will bo sent
for one year, postage propald, to any sudeeriber tn the
United States or Canada, on receipt of seven dollars by
the publishers.

The safest way to remit Is by Pastal Order, Deaft, or
Express. Money carefully placed jusido of snvelopes.
securely sealed, and corrvetly addressed, seldom goes
astray, but s et the sendor's risk  Address all Jetters
and wake all orders, drafts, olc., payable to

MUNN & CoO,,

37 Park Row, New York.

To Foreclgn Subscribers.—Under the fucllities of
the Postal Unlon, the SCIENTIFIC AMERICA N Is now sent
by post direct from New York, with regularity  to subscrid.
ors In Groat Pritain, India, Australia, and all other
Britlsh colonles: to Prance, Austria, Belgtum, Germany,
Russis, and all other Buropean States; Jupan, Drasdl,
Mexico, and all Statos of Contral and South Ameriea.
Terma, whon sent to forelgn countries, Osada excepted,
$4, gold, for SCLENTIFIC AMERICAN, 1 your; $0, gold, for
both SCLENTIFIO AMENICAN and SUFPLEMEST foc 1
yoar. This includes postage, which we pay. Remit by
postal order or draft Lo order of Muna & Oo,, 37 Park
Bow, New Yurk,
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Established 1844,

JOSEPH C. TODD

Snccesser 10 TODD & RAFTERTY,
PATERSON, N. J.,

Engineer and Machinist.

m’h!a-&-nphlnln. W"s

Also
rerof
THE NEW

Baxter Patent Portable Steam Engine.

o0 ongines are admirably adapted to all kinds of
l‘ht POWer Tor driving printing presses, pumping water,

sawing wood, nding coffee, ginping cotton, and all
kinds of agricujtural and m«:hnnlcnl purposes, and are
Turnishod at the (oumrlng lo'
orse Power, 8 g% ﬂonw Power, 8

2 Horse Power, 2921 ‘ hl orse m\rr. :.

Horse Power, 270 | 4 Horse ower, 3

Send for descriptive clreular.  Address

J. C. TODD,

PATERSON, N. J.
Or No. 10 Barclay St., New York.

BRADLEY s Has More Good Pmnts
F SELVE S

Takes Loss l'owor.
Thanany Hammer intheWorld,

s L BRADLEY & COMPANY,
SYRACUSE N.Y.

MIIIStones and Corn Mills.

Weo mako mxrrnmcmnu. Portadle Mills, Smut Ma.
chines, Pnokers, Mill Picks, Water \\ hc-u. Pulleys, and
Gearing, specially adapted to Flour Milis, Send for |

CHAINTE. . T. NOYE & SON, Buffalo, X. Y.
COMPRESSED AIR MOTORS. BY GEN.

H. Haupt, C.E. Belnga l.eqor: to the Pneumatio Trun.
way Engine Co., of New York, concerning tho use of
Cotnpressod Alr as a Motor for propelling Street Rallway
Cars, Exiibitiog the feasibility of the system and tho
Practical Suocess obtained as evinced by trials of the
Preumatio Cars and C ompressors on the Second Avenue
Radlway, Now York City. With a general description of
the Alr Compressors, thie percentages of Power Reallzed
out of the Power Consumed In pressine the air; the ex-
tent of the mir compression and how used in con-
wection with hoat in the car; the cost per mile; the
distance traveled by the Pneumatic Motor; nerease of
ywer by using the cylinders as air pump- hLeat and cold
y compression and expansion ; what grades the Pneu-
mutie Motor can overcome and what load It ean carry;
theoretionl test of colnpressors; capacity of the Second
Avenue compressors ; effects of using & comprossion of
fifty atmospheres: advantages und o }mhm- to nn of
atie tnotors: moral and sanitary tof osti-

Park Bcn‘[amln's Scientific ansrl Umcc

EW YORK,
l‘m m D"A"l::'( :s‘tr“u‘,r‘lv nl- uf \llvhllmr,

Columbia Bicycle.

A practionl road machine, No more
Inkr compared with the velocipede

8 blooded horse
for price Ist and 2
catalogue, with
THE FO)
M Nummoer St

SCIENTIFIC AMERICAN SUPPLEMENT,
J bar of the Soie Fio AN ~
ﬁ"n'uf’l'::-".‘: :“:l.n'v‘:"!ll:d'nl l‘h;‘- -v:!\ll‘\‘\f,--‘r v mvn:'-m“:.)

Send 3¢, stamp
M-pago Tustratod
1 information

o.
Mu-

be bad or ordered (hnu- b booksellers and nows.
' orywhere, MUNN & €O, Publishers,
dm'"cv i i 1 Park l(uw, New York

lnn-ml in Wall 8t Stocks mnkos
fortunes overy month, Books sent
froo explaining everything

Bankers, 17 Wall 8¢,

$10 fo $1000

NY

Address BAXTER & CO,,

AWright's l‘nr Il.. ket
lhm,-r-an the best

Varrey Macumxe Co,
y Blsl!u.nuluu, Mnu

HAFTING, PULLEYS, HANGERS,etc

ﬂm Send rnr Price List to
A. & F. BROW g.n.m Lowias strvet, New York,

Wood-Working Machinery,

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Danlol’ lanors, Richardson's Patent o«
roved Tonon Maohinos, Mortising, Moulding, wnd
te-Saw Moohines, Eastman's Pat. M tor Machines, and
\\'oud.\\urhnu \lm hinery gonerally, Manufacturod by |
Kltll UGG & RICHARDSON,

"all-hm{ Streot, Worcester, Mass,

(Shop rormorly occupted by R, BALL & CO.)

PIRB INSURANCE EXCLUSIVELY,

PAID UP CAPITAL. Sl I \.007 78
‘ NET SURPLUS, m:v : l 03“ xot
CASH ASSETS 1 8.JA §78

NET ASSETS IN b \.JA\ 1,198, ... 20.000 00

TRUSTEES IN NEW \‘OHK'

LOUIS DE COMEALU, Esq., of De Rham & Co,
CHAS. COUDERT, Ji.,, I-.»q of Coudert Bros.
CHAS. RENAULD, B34, of ltennuld, Francols & Co,

JULIEN LE CESNE, Restdent Secrotnry,
T.J. TEMPLE, Maunger for the Middle Stntes.,

WESTERN UNION RUILDING,N, Y.

HARTFORD
STEAM BOILER

Inspection & Insurance

| COMPANY.

W, B, FRANKLIN.Y. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, Sec'y

of 1IN0 than & spavined donkey with |

Patentees

& DUNN,

and folo Manufacturers of the Exoolsior Steel Tube

RUFFNER

Send fur eiroular.

Prion $1.10 per Inch
y PA.

SCHUYLKILL FALLS, FHILA,,

LIGHT DRAUGHT, FAST, STERN
Wheol, Steam Yachts, Theso

nohts are 34 foot long, 8
feet 2 Inches boam; draught, )6 Inches; spoed, 7 miles
an Imur ll: slgned under direction of Col. ¥, W lutqu-
har, U by M. Molgs, U Civil Koginoer, U.
\\ nrl- I Lo k Isfana, 111, With working drawings, dimen-
ns, and parteulars of vessel, engine, boller, and
\In o, furnished by the author e werviceable
charactor of these bonta, tholr lllllll”l“l{ of construe-
tion, roominoss, and Hght desught render them very

Cleanors,

| doslrable, ospoolally for shnllow wators Contained
In BCIENTIFIO AMERICAN BUppLesmenr No, 179.
Prige 10 conty, To bo hnd ot this oMoo nnd of all news-
donlors,
JOGARDUS" PATENT UNIVE ll*\l‘ ECCEN-

D TRIC MILLS~For (mndlnu Tlonos, Ores, Sand, Old
| Crucibles, Fire Clay, Guanos, Ol Cake, h»ml ('um.
Corn and Cob, Tobaceo, hnnﬂ Sugnr, Salts, Roots,
L Bplees, Coffeo, (U(‘“(llllll Nnxu-w A-lmnl--- Mica,

| ote,, and whatever cannot be umuml l»'r other mills.
5 U

Also for Paints, Printers’ Inks, Pasto acking, ete.
JOHN W, 'lll()‘l*()\ sucoossor Lo JAMES lllf('AlL-
DUS, corner of White and Eim Sts., Now York.

BRADFORD .\‘lli.l. co

Butesssars to Jua, Bradford & Co.,
MANUFACTURENS (F

Fronch Buhr Millstones,
Portable Corn & Flonr Mills,
Smut Machines, ote,

* Also, denlers ln Dolting Clotha and
Guneral MU Purnlahings

Offico & Factory, 158 W, 24 St.

CINCINNATIL O,
J R Stewnrt, ror. W. I Dunlap, See.
- ["litl" USTS SENT ON Al'l leATlO\.

HOW TO MAKE A PHONOGRAPH.
}“ull Instructions, with Eight Working Drawings. Half
Kixo
vu- ure mm an sotunl working Phonoy mrh i they uhow
the sizos, forma, and srrangement of 1 parts,
uplnnndnn- nre 8o plain and rncllonl nx to «nuhlo nny
intelllgent porson to construct and put a l'llunnkmph in
ru«mnful oporation in n vory short thme.  Contained
1 SOLENTIVIO AMBIIOAN SUPPLEMENT N0 133, P

rice

10 conts, T'o bo had at this ofico und of all newsdealoers.

POCUIn:
mate of the cost of power by the use of the ;meumnuc
SELEm 4S8 00 with horses; cost of operating the
preumatic motors on the Second Avenue rallway ; tables
sbhowing the quantities of air consumed on_ oac!
the car, the reductions of pressure,'ete., with many other
interesting and valuable particulars, theoretical and
fcal. Contalned In SCIENTIFIC AMENICAN S(1r.
177. nnd 182, Price 10 cents

PLEMENT Nos. 176,
this of newsdealers in all parts

Tolte hadat
of the country.

> » - ) 3
83 Printing Press
Prints curds ladels 8. (Self-tnbar §3) 18 banger vinen
'r-vt.‘r_-ur'u ‘_vm‘«-u | L )!‘\‘l"'l‘:-
m‘:;::‘y“ kfd.(]‘ 00.; ﬂr-,:'('o.:

LooTT LATBm Iurltroom Rake mdnne llua
dles. 8 C HILLS 75 Chambers 8¢, X. Y,

Holly's Improved Water Works.

-

Scientifi Amen’can, Export Edition.

PUBLISHED MONTHLY.

The Sclentific American, Export Edition, is a
and .plr-dl periodical, ssued once s mon
I m!nt pleto and in (Mzm recurd o
""r"?' Sclence and the U Arts
Il.ht w Each oumber ?xullllz‘ianbonlone h--drﬂl
-ru- unrto r-.pm usely lutuud.bndu.
)? lg and pages of the four Mln’
lunm of 'nu 5¢ |ntmr AMEMICAN, with itssplendi
engravings and valuable information.
o

pal Articles of American Manufa

Direct Pomping Plan. Combdines, with other advan-
tages, over older systems, tho following, 1. ures b
'wblcpr\-uun: & more reliable wator -u{r;-ly for all |
FPROsOs 2. Less cost for construction Loss cost
-tnunten-na- 4. Lesa cost for daily supply by the
use of Holly's Improved Pumping )urlllnc-r ! Al
l&mhﬂuhn%ﬂr- protection in thr 'Mld lAmrly
fedaces insurance risks and pr X
with fice encines, in whole or i p;n 8 unxm- fire
department exXpenses. lfnr information by descriptive
nnphh( or otherwise ress the
HOLLY MANUFACTCRING ©0., Lockport, N. ¥

ADJ(-"I'!MIB INCLINE P ~ES,
STILES & PAMKER I'RESS CO., \nd'slz(ung f‘onn

crvrznn.u, AND PARIS MEDALS,
lnum = Friction Clutehes and Elevators,

and Improved Patterns.” 20 per cent. off list,
VOLNET W SEABON & o0 eovimber cpat. of A |

IIPORTA.\T FOR ALL CORPORATIONS AND
MANFG CONCERNS -RBuerk’s Watchs-

man's Time Detector, capable of socurately oon.

trolling the maotion of & -m‘mn or putrolman et the

dllonu! -nlhn- of his Send {or etroular

J. K K, l'. ﬂ. Box 079, lb-un. Maws,

lk-m uf bum afringing
Liquld Paints, Roofing, Boller Coverings,

Steam Pact-nt Innrmnp, Fire Proof anm‘;

Cemanty Beri rus Desctartive Pas

_ M. W.JOHNS M'F'C CO. B Illhlu“ l'

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS,
Bend fur naw mautnusd catalogue.

Lathes, Planers, Drills, &o.
NEW ll)ﬂ'l{[v MANUFACTUILING Co.,
New fluven, Conn,

SPARE THE CROTON AND SAVE THY CONT.

Driven or Tube Wells

uml.hm' 10 large consomers Of Croton and Ridgo YW ood
Fater. WM, D ANDREWS & BRO . (14 Warer ¥t
whocoutrol the patent forGreen'sA werls un Driven Well,

‘ h;r: t the whole formin,

lhr eyo of the reader by moans of - lendid engrav-

un ol y nled Standard

c. or |'urmuwn wy, of the Latest and

-tnado uood-. always under the eye of

Iluvl fow buyer, constantly influencing his preferences
and

‘l‘he Bclcmlle Anrrlmn. l\‘.xrorl &Ihl--. hns
¢ gunranteed circalation in e prin.

dp-l Citles and Commercial Centers of the Wurld.
It is regularly recwived and filed blic ex.

BOILER COVERINGS.

WITH THE “AIR SPACE” IMPROVEMENTS.
THE CHALMERS-SPENCE CO., Foot E. 9th St., New York. Soloowners of the Alr Space Patents.

J. LLOYD llAlGll,
lnnfu:tmr

of every description, for Raliroad and Mining Use,
Elevatons of

ators, Eope
Power, ete. No. 51 John St.. N. Y. L-nﬂ for list,
Plans and Estimates fur d for pﬂce Bridges.

'THE DRIVEN WELL.

Town  and Connty rﬂm for making Driven
Wells and under the established
American Drivrn \\'ell Pnlenl, leased by the ym
to responsible parties,
WM. D. ANDREWS & BRO.,
NEW YORK.

The George Place Machinery Agency

Machinery of Every Description.
121 Chambers sod 183 Reade Stroets, New York.
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CULTURAL IMPLEMENT CO,, Hagorstown, Md.

leﬁel Water Wheels,

h recent improvemcnts.

Pr!ou Greatly Reduoed.
8000 in successful operation,
FINE NEW PAMPELET FOB 179,

Sent free to those interested.

James Leffel & Co,
Spnnghcld 0.
110 Liberty St., N, Y. City.
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VENUS, THE EVENING STAR AN
interesting and valuable paper. By Camille Flamma.
rion. Contalning a resumé, In popular form, of the
Latest Knowledge concerning this wonderfal Planet
which is nearly of the same wze o8 the earth ang anl
twenty six milllons of miles distant from us Ineludin 4
an aeoount of the phases of Ve e ’
liancy, perfods whe soon in th
rrul-m o stmosphere, climate, phy . -
tions concerning life and Inbabit .n oot with
iliustration. ( --ntv-u 1] In SOTESTIFIC AMENICA
PLEMEST No. 1727. Price 10 cents. To be had st ,,
offion and of all ne '~l alers. The same number “' -
contains a valuakie ;\ 'r by Alfred M. Mayer, on ;'
Measurements of Hm sves of Light, with a .xn.l..

and description of the mode of ;_.n.‘ the Spectry Utneter,

JUSsT Pl'nl.lilll-'l)
Two new, lln llu ahle Heferemce Books for  Arohilee
wilders, Maroms, and olhers, o/

PORTYE Am ON RECEIFT OF I'RICE
FOUNDATIONS & FOUNDATION WAL L,
Pile Driving. Building Stones and I(ru-l,.
Hlustrations of Foundations, Pler and Wall ‘mmruo

tion, Mortars, Limes, Coments, OnoreLes,

RLuocos, &o.; 00 Lustrations,
One Yol,, Svo, Cloth. Price 81,50,

CAMERON'S PLASTERER'S MANUAL,

Price, Cloth, 12mo, 75 Cents.
BICENELL'S SPE
MEN BOOK of 10 \rrh1|
tecturnl Deslgns of Core
tages, Furm Houses, Vi).
Ins eto. A desirmble book
for builders and all who
contempiate  bullding.
Oné Bvo volume, clot
Malled free on receipt
One Dollar, 1899 s
trated  Catalogue  of
goukn (un \rshilucmrr
arpentry, nod Buildin,
forwarded on rocelpt of three So. stamps. e
BICKNELL & (,O\lh'l‘()( K, Publishers,
21 Warren Stml. New York.

Lathes, Planer's, Shapers

Drills, Bolt and Gear Cufters, Milling Machines. Special
Machinery. E.GOULD & EBERHARDT, Newark, N.J

MINING MACHINERY. Ensines, Bollers, Pumps,
Coal and Ore Jigs, Dust Burning Applisnces. Drawl;
and advice free Lo cuntomeu‘ Jeanesville Iron Wo
(J. C. Haydon & Co.). Address HOWELL GREEN,
upt., Jeanesville, Luzerne Co., Pa

CAVEATS, COPYRIGHTS, TRADE
MARKS, EYC,

Mesars. Mann & Co., in connection with the puliica-
ti>n of the SCOENTIFIC ANERICAN, continge 1o cxamine
Improvements, and (o sct as Solicitors of Patents for
Inventors,

In this line of business they have had oves Twmmry
yrans' EXraniExcr, and now have unegualed fackitie
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in (he
United States, Canada, and Foreign Countries.  Messrs.
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regulations, Copyrights for Dooks, Labels,
Reissues, Assignments, and Reports on Infringements
of Patents. All business introsted o them is done
with special care and prompiness, on very moderste
erms,

We send froe of charge, on application, & pamphlet
containing further Information about Pateuts sud how
to procure them; directions concerning Trade Marks,
c(,pmuu Designs, Patents, Appeals, Relssnes, Tn.
e, Awsl Rejected Cases, Lints on

o

-

uae §dc of I'atenis, ete.

Foreign Patents.—~We also send, free of charge, &
Synopsis of Forelgn I'atent Laws, showing the cost and
method of securing patents in all the principal coun-
tries of theworld.  American Inventors should bear In
mind that, as & gencral rule, any invention that s vala.
able to the patentee in this country s worth equally ae
much in Eugland and some other foreign countries
Five patenis —embracing Canadian, English, German,
French. and Belglan —will scoure to an Inveotor the ex-
clusive monopoly to his discovery among aboul oxe
HUNDAED AXD PIFTY NILLIoXs of the most intolligent
people In the word. The facilities of business and
£ cam colnmunicat on aro such that patents can be ob-
tained abroad by our citizens almost as casily asat
home. The expense to apply for an English patent is
§75; German, $100; French, $100; Belgian, §100; Cana-
dian, $350.

Copies of Patents, Persons desiring sny patent
fesned from 159 to November 36, 1567, can be suppliled
with official copies al reasonable cost, the price de
MD‘IM the extent of drawings and leagth of

Auy patent t-od since November 97, 1867, at which
time the I'atent Office commenced printing the draw:
Ings snd specifications, may bo had by remiiting o
this offico $1,

A copy of tho claims of any patent bwued sluce 140
will be farnished for $1.

When ordering coples, please to remit for the sme
s above, and state name of patentee, title of luven:

and date of patent.
m:.pnwlhl. contaluing fall diroctions for obtalnlng
United States patents sout froe” A handsamoly W
Referonce ook, gilt edges, mu!u 140 pages and

many engeavings and tables fmportant (o every pat-

outeo and mochanic, and is & nseful hand book of refor-

ence for everyhidy, Price 25 cents, malled free.
Addross

& C0,
Pubiabers sdlunmxc'wnmcw.
7 Park Rtow, New Yo
anoc-m o Fand A
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NEW MERIDIAN CIRCLE.

Although telescopes of great size haye for some time been
manufactured in this country, all large observatory Instru.
wents of precision have heretofore been imported from
Burope, Three years ago the firm of Fauth & Co., of Wash.
fngton, D. ., was established and commenced the manufac-
ture of largo instruments of procision, and such was their
success that they now stand In the front rank of their pro.
fesslon,  Our engraving llustrates the large meridian cirele
made by this firm for Princeton College. A glance at it will
show the instrument is very compact and solid; the conven:
fence of the observer has been studiously considered, with-
out interfering with the accuracy of the instrument.

The principal feature of this instrument lies, of course, in
the acourscy of its graduated circles, which bave a dinmeter
of 25 inches.  They are divided tnto &
minute spaces, and are read off by
moeans of four micrometer microscopes,
which instead of being fixed to the
pier, can be moved any desired angu-
Iar distance.  This s especially useful
in examimng the graduation. The
instrument throughout has the latest
improvements.  Objective and eye
picces can be interchanged; the bright
field illumination can be changed in-
stantly into the dark field with bright
wires, the level, which indicates se-
conds of are, can be read by means of a
mirror, The piers upon whieh the te-
lescope rests are cast hollow, in one
picce, and the counterpoises ure ar-
ranged within, as shown in the en-
graving. In use, however, the piers
are covered with mahogany and lined
with felt to prevent sudden changes of
tempernture affecting the Instrument.
For the purpose of reversing the tele-
SCOpe o reversing apparatus running on
o railway is provided, which is not
shown fu cut, and it takes less than a
minute to reverse the ponderous instru-
ment, nudit can be done with perfect

ense.

We intend in coming issues to illus-
trate other instruments of precision
mude by the same firm.,  Messrs,
Fauth & Co. manufacture all the in-
struments used by the United States
Const and Geodetic Survey. Among
other matters of interest we expeet to
furnish our readers with a description
of the gradunting engine on which the
cireles of these instruments are divided

with such marvelous accurac )
—_— e -
To Attaln Long Life,

He who strives after o long and plea-
sant term of life must seek to attain
continual equanimity, and earcfully
to avoid everything which too violent-
Iy taxea his feelings.  Nothivg more
quickly consumes the vigor of life
than the violenee of the emotions of the
mind. We know that anxiely and
care can destroy the healthiest body:
we know that fright and fear, yes,
excess of joy, become They
who are naturally cool and of a quiet

upon

deadly,

turn of mind, whom npothing
can make too powerful an fmpression,

to be excited either by

who are not
Ereat sorrow or great joy, have
the best chance of living long and happy after their manner
Preserve, therefore, counsels The |
Sanitarian, a composure of mind which no happiness, no |
mfortune,
violently;

strongly.

under all elrenmstances

much disturh Love

hate nothing too pas

can too nothing too

lonately; fear nothing too

el & P

American Institute Exhibition,

For forty-cight years the American Institute of New York
has opened its doors and invited American inventors and
manufacturers to exhibit their productions, and again this
year it renews its invitation to all.  To such as wish to reach
the capitalist and consumer, they must admit that New Y
is the place
ent, by mail or otherwise

wont |

ork | as being no less than 181 foet
For details apply to the Genernl Superintend. | are produced is not

Huxley on Industrial Education.

If & lad in an elementary school showed signs of specigl
capacity, I would try to provide him with the means of con
tinuing his education after his daily working life had begun,
If in the evening classes ho developed special capabilities in
the direction of science or of drawing, I would try to secure
him an apprenticesbip to some trade in which those powers
would have applicability. Or, if he chose to hecome a
tencher, he should have the chance of =0 doing, Finally, to
the Ind of genius, the one In a million, I would make necessi
blo the highest and most complete training the country could
afford. Whatever that might cost, depend upon it the in
vestment would be a good one. I weigh my words when |
say that, if the nation could purchase s potential Watt or
Davy or Faraday, at the cost of o hundred thousand pounds

Dephosphorizing Plig Iron- Utilization of
Phosphorus,

Professor Wedding, in a paper contributed 1o a German
publication, gives some data on the practical working of
Krupp's, or rather Narjes', process for dephosphorizing pig
iron, The originator of the process is Mr. Narjes, an engi-
neer connected with Herr Krupp's works at Essen, who, on
the 16th and 17th of March, 1877, worked the first heat on &
large scale, four tons of pig, holding 0°7 per cent of phos-
phorus, being reduced to metal running 0°134 per cent, while
the percentage of carbon sank only from 3710 to 3'03 per
cent, A patent was applied for and granted on the 24 of
July, while Bell's provisional specification was drawn up on
the 11th of April.

Nurjes’ process consists in dephosphoriziog and refining
the pig without affecting the carbon
percentage materially, by oxides of
iron and manganese partly used as fet-
tling and partly by additions. The
practice at Essen is said to be simple;
the pig is melted in a 13 foot cupola
with coke in one hour and a balf, and
then tapped into a furnace similar to
the Pernot, heated by the regenerative
system. The flat hearth is covered
with a layer of almost one foot of
iron melted at a very high temperature.
Before every heat from 1,500 to 1,700
Ib. of ore, also heated until sintered,
areadded. Another point which has
not yet been settled is whether it will
be possible, by adding a silicious pig,
to fit the refined metal for the Besse-
mer process, for which, as at present
constituted, it is not suitable, as the
dephosphorizing process eliminates the
silicon simultaneously,

Apropos to the above, the Boston
Journal of Commerce adds that Mr
Sidney G. Thomas, one of the inven-
tors of another famous dephosphoriz-
ing process, not content with having
rendered phosphorus—that dreaded im-
purity of iron and steel—harmless, has
gone one step further, and proposes
the utilization of the phosphorus which
in hia process is, as it were, concen-
trated in the slag. He roasts the cin-
der obtained in blowing pig with si-
multaneous additions of lime and oxide
of iron, in a reverbemtory furnace, in
order Lo convert the protoxides of iron
and manganese into insoluble perox-
ides.  After calcination the slag is
ground fine, and is treated with cold
hydrochloric or sulphuric acid, diluted,
or with a cold solution of sulphurous
acid, which dissolves the phosphorie
acid.  With the latter solvent the phos-
phate will be almost at once precipi-
tated on heating, while the sulphurous
acid, which is driven off, may be re-
covered by condensation. The solu
tion in hydrochloric or sulphuric acid
may be completely evaporated, form
ing a concentrated product which,

FAUTH & C0'S MERIDIAN CIRCLE

down, he would be dirt ches np at the money. It is a mere
commonplace and every day piece of knowledge that what |
[ these three men did has produced untold millions of wealth in |

| the narrowest economical sense of the word. —7%
| tarian,

T —
Photographle Patterns.
One of the silk manufacturing firms of Lyons, France. ar
{ Introducing the production of photographic impressions on
[stuffs, They sent to a recent meeting of the Photo graphic
Society several pieces of silk with a variety of photographie
pietures printed thereon, including, among others. a num-
ber of large medallions representing pictures of the old mas-
ters. ‘Thelength of the specimens thus exhibited is stated
The process by which they
given, but it Is belleved, says the Com
mercial Bulletin, that the prints are wade with salts of silver.

when the former acid has been used,
contains chloride of lime, These, or
any other methods practiced for the
manufacture of phosphates, may be
[ made use of. As few have an idea of the enormous quanti-
ties of phosphorus which are annually wasted in the ma-
nufacture of iron, it may be interesting to cite the fuet that

Sani- 1”,, phosphorus contained in the iron produced In the Clove-
| land district of England nlone amonnts to 80,000 tons,

The
recovery of phosphorus is not a novel idea, but it is possible
that the concentration of phosphoric acid in the slag (7 to
15 per cent) may render it practically attainable.
e ——
Carbon Photo Printing.

Mr. F. Gutekunst, 712 Arch street, Philadelphia, has or
ganized a complete establishment for the printing of photo-
graphs by the carbon process, that is, in printer's Ink that
never fades. ' We have recelved some specimens of the work
done, which are unsurpassed for excellence and reflect
credit on the printer.  For book illustration and portralture
this method of printing yields the finest resulis,
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In another column wo reprint n remarkably suggestive ar-
ticle from the London Hagincer on the mysterious in boiler
explosions,

In spite of conviction of the great majority of boiler in- |
spectors, that boilors explode from inheront defeets, wan~
ness, or gross misuwge, our learnsd and practical contem-
porary deems it boyond question that there is yet an element

of mystery attending some of the catastrophes of the sort.

~ | Whileninety-nine in evory hundred explosions may be clearly !

traceable to faults in material or construction, defects due to

» ago or abuse, ignorance, carclessness, or neglect in manage

ment, or some other preventable cause, the Engineer be-
llcvm. and i not alone in behieving, that in the hundredth
"ense the boiler wny suddenly fly to pleces in the absence of
all known conditions tonding thereto,

The strength or wenkness of this position hinges on the
circumstance that when a new and strong boiler explodes
**mysteriously ' It is rarely possible to determine what the
immediately antecedont conditions were.  The engineer in
attendance is usually killed; and there is no means of telling
exnctly what was tho condition of the boiler, or what was
going on in it, the moment before the explosion oceurred. |
The recklessness, ignorance, or misconduct of the engineer |

nssume his fault in all cases, us the only alternative to inde-
terminable conditions.

In the Coltness case referred to, for example, *“ when six
boilers out of ten flew away at once like a covey of birds,”
the boilers are described as strong enough to stand a pressure
of 300 pounds, and it Is not casy to see how such a pressure
of steam could have been produced through any fault of the |

€ | engineer or otherwise,

In a recent attempt to explain why boilers explode a Phil-
adelphina paper says:

explosion it would probably be found, in nine cases out of |
ten, that the engineer in charge had permitted the water to
get below the flues, and that, upon ascertaining the fact, he
had, in his fright, turned cold water in upon the hot iron.
No boiler that was ever made can withstand the tremendous
pressure applied by the sudden conversion of a large volume
of water into steam, and the reason why it cannot may easily
be comprehended when it is remembered that one cubie foot
of water will make seventeen hundred cubic feet of steam.”
This theory is, and has been, widely accepted; and is a
very plausible one for throwing the blame on the dead, who |
cannot contradict the charge, The circumstance, however, |

“If we could get down to the bottom facts of every boiler |

but the morbid polson must be

strict quarantine Iy always

sanitary conditions favor it;
imported in ships and fomites. A
officient in preventing the disseminution of the disonse. Iy
is not contagions.
for defined, but is assumed to be o specilic polson, distine
from all other fover poisons. It js
the system it acts primarily in two
| the blood and by inflaming the
| tends to impair the eliminating of the Kidneys,
The evidence upon which these conclusions are founded,
with much exact and timely information as to the chamoter
and behavior of the disease, and the offecis of different
modes of trestment, will be found in Dr, BUllE's lecture, re-

Its essentinl cause bins never beon isolgted

spresd by ionfection, In
by dis mh"l’nlll’l!
secondarily, i

WaVS:
stomach;

function

| ported Hpuciully for the SurrLeMEN®.
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A NEW KET‘HOD OF LOCATING LIGHTNING RODS,
The Brockton (Mass.) Weekly Gasetle containg n long ne-
count of a so-called wonderful discovery which has been
made by Messrs, George S, and A. R. Prescott, of Mervimae,
Mass, These gentlemen have nscertained that *“lightning
never strikes the earth exeept in localities directly over what
may perhaps be best deseribed as electrienl currents on or
below its surface, with which currents the electrienl dis.
charge invariably communicates, This has been determined

may have brought ubout the disaster; but it is not safe to { by & multitude of tests made in localities widely separated.

| It follows, therefore, that in places where these currents are
not found to exist, no danger nced be apprehended, us in up.
ward of four thousand instances, where tests have been
mmlc during the past three years, no record can be found of
'any exception to this universal rule.”

This is certainly a wonderful discovery and merits eareful
attention, The subject is in the domain of science, and it
can be reasonably presumed that the Messrs, Prescott have

| some knowledge of electricity, especially of carth currents,
{since their work is claimed to be in the detection of such

currents, Moreover, these gentlemen must have made use
of scientific methods, which past experience has shown (o

| be indispensable; or they must have created a new method

which rests on a scientific basis and is not dependent upon
the freaks of the observer.

On careful inquiry we have ascertained that the Messrs,
Prescott lay no claim to a knowledge of science. They nre
farmers, and have gained their knowledge of agricultural
operations from actual practice in this pursuit, and not from
mere theories. Whatever success they have oblained in
farmivg has been due to the expericnce which has been
bhanded down to them and by a lifetime of labor in their
chosen pursuit.  Without any knowledge whatever of olec-

that to convert the cubic foot of water into steam would use | tricity, they bave suddenly made a discovery which puis to
up the spare heat of something over a quarter of a ton of red | the blush the labors of scientific men in meteorology; have
hot iron, makes the sudden conversion of a large volume of  curbed, so to speak, the thunderbolts of Jove; have within

1 | water into steam, in any ordinary boiler, altogether doubt- their reach an immense fortune; and, more than all, have
1 ful.  Asthe Engineer pertinently remarks, it has never yet demonstrated that honest ignorance can discover what skilled

been shown how enough red hot iron could be presentin any education has overlooked. Their method also has never

' boiler to cause a development of steam with which the safety . been employed or even thought of by scientific men. We

valves could not deal.

The electrical theory of explosion, the theory that under
certain unknown conditions the decomposition and recompo-
sition of water may take place explosively, and similar
guesses, are equally unsatisfactory when brought to eritical
test of fact and experiments. The circumstance that many

shall first describe it in practical operation, and then devote
a few words to its theory. Having cut a forked stick from
a tree—any kind of wood will answer, although the dis-
coverers prefer a forked stick from an apple tree, an elm, or
a hazel—the two forks are grasped firmly with both hands,
leaving the portion above the fork projecting skyward and

explosions take place just when an engine is started suggests not earthward. With the stick held in this munner, and
the possibility that the sudden reduction of pressure my'with a look which may be described as sublunar, the oper-
cause a part of the water to flash into steam; and it is sup- ator walks over the ground to and fro, here a little and
posed that somehow, by some physical law not yet discov- ‘there a little, until he perceives that the projecting part of
ered, the flashing process may be self-continuing in spite of the stick begins to point downward. Then he stops and an-
the restoration of the pressure. This, however, is sheer nounces that there is an carth current beneath him. He
“P% | hypothesis, and involves conditions as mysterious as the does not know what an earth current is, nor how it usually
mystery to be explained. And after all, what is wanted at manifests itself, nor what tests are usually employed, nor

* | this time is not a plausible explanation of an unavoidable dis- does he need to know, for the green apple tree stick decides

aster, but a critical investigation of the behavior of water the point. He must not, however, wear rubber boots;
and steam under all conceivable conditions likely to obtain in leather boots are preferable. In this way four thousand
boilers.  As soon as investigation has determined .bsolnlely tests have been made and repeated; sometimes with a green
all the circumstances under which water explodes, the in- apple stick, sometimes with an elm stick. Changing the
ventor will lose no time in farnishing a boiler which will not 'clm'lcur of the stick, however, appeared to make no dif-

explode under intelligent management. Thanks to what has
already been determined the range of mystery in boiler ex-
plosions has been narrowed, numerically speaking, to & frac-
tional percentage. To remove the remaining mystery is a
task that may well engage any ambitious student of physics,
who wishes to gain an honorable fame by benefiting his
kind.

STILLE ON YELLOW FEVER.
At this time, when public atiention is g0 forcibly drawn
to the plague that prevails at Memphis and Havana, and
threatons every commercial eity of the country, our readers
cannot fail to be ioterested in the eritical review of the
natural and elinical history of yellow fever, by Dr. Alfred
Stillg, in the current lssue of the SCIENTIFIO AMERIOAR Sup-
PLEMENT,
There is probably no man living whose competence to dis-
cuss the subject Ismore widely recognized; and now that the
newspapers are so full of speculation and error in respect to
the origin and propagation of the disease, the profession as
woll ns the public will be glad to know from him what ho
holds to be positively known about it,

elsowhere, however favoruble the conditions may have been
for its mapld extension when once introduced. A high tem-

BOTRICITY AND MAGNETINM. Do Y agnetlo
.&. By COUNT DU MONCEL. A wonder u’l‘l‘n&lﬁmt:;:u o

Dr, Btillé traces the orlgin of yellow fever to the West ]
Indies. There it wos first discovered; and from West India -
ports It hias, In all instances, spread. Tt has never originated |

ference. Furtber experiments, however, are needed to clearly
establish this point.

When the stick points to the ground it is clear evidence
that u lightning rod must be led to this point. 1f no earth.
currents are found by this method, the house in this local-
ity is pronounced to be safe, and does not need lightning
rods. mmmm.wmwm

“lightning rod man ™ is wplw I th
thelr native town, Nuﬂ::;o. and thelr

perature is essentinl o its propagation; salt water and un-
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book will also be found a long account
of a forked stick, which use is there called Bl
‘tontam, from the name of an- agricultural laborer who had
! cess in its use, It is evident that sgriculture is
assert itself in the cognite field of clectrieity and
‘maguoetism.  An account of the forked stick can also be
found in Dr. Hutton's Mathematical Recreations, which
18 0 teanslation with additions of Montuelw’s improvement
of Ozanam’s Recreations,  An account of the virtues of the
forked stick can also be found in Dr, Herbert Mayo’s “On
Truths contained in Popular Superstitions”  Letter
. (London, 8 ed., 1851). It may interest Mr. Pres-
(t to know that his forked stick has various names. It
Tas been called divining rod, virgula divina, baculus divina-
torious, baquette divinatoire, and the wonders accomplished
by its nse have been testified to by thousands of people for
more than a century. If My, Prescott is a reader of fiction,
he will also find an account of Douster Swivel's use of the
forked stick in Walter Scott’s novel ““ The Antiquary.”

It is said by Mr. Prescott’s belicvers that if he did not use
such an absurdly simple contrivance as a forked stick he
would have more followers and make a greater fortune,  In-
deed, it has been proposed that he should get up a compli-
cated contrivance with a maze of wheels and electro-mag-
nets, which should have nothing, however, to do with his
method; but walking forth in boots (leather), with the stick
and the machine, he should attribute the discoveries to the

4 machine. Pessimists claim that he would then be in entire
p sympathy with the age,
2 Briefly let us sum up the claims of the Prescotts. We
. shall put the clnims against the evidence in the following
i table:

CLATMS,

A forked stick in the hands
of a sensitive person Is u
gelentifie instrument eapable
of detecting earth currents,

Mr. Prescott belongs to the
class called “* sick sensitives.”

Earth currents have a de-
terminste direction, ahd up-
der the action of thunder-
storms will always take the
same direction.

The electric discharge seeks
to unite itself with earth cur-
rents,

EVIDENCE,

No evidence has ever heen
submitted to men eapable of
judgment on this point. The
belief is supported only by
invalids, and is an evidence
of invalidism.

No medical school of any

mimtiﬁt Anterican,

in discovering lodes of precious metuls, and it is one of the
strangest facts in human hstory that mankind hag stub-
bornly refused to discover precious metals by the use of
|such o gimple means, and have forcod themselves into
what may be called complicated and theoretical sclentific
methods,

LABOR AT HOME AND ABROAD,

The reports of American Consuls in lurope, with respect
1o the conditions of trade in their several districts, have in
many instances been laid before the renders of this paper, It
will be no news to them, accordingly, to be told that the
average condition of industrial communitics abroad is far
below that which has obtained here, even in the worst of
times, The effect of these reportsis naturally intensified
when they are massed together, with the evidence on which
they were based, as they have been in a volume just issued
by the Department of State, Covering, asthey do, all phases
of the labor question in FEurope, these reports furnish
a telling picture of the condition of the working people of
Europe—theircontinued struggle with adverse circumstances
—as compared with the condition of the working people of
the United States, and show, as perhaps no single volume
has ever done before, the difference between labor disfran-
chised, degraded, and hopeless, and labor free, honorable,
thriving, and an equal sharer in political power.

The following deductions are said by the department to be
clearly proved by the reports:

1. That wages in the United States are double those of
Belgium, Denmark, France, and England, three times those
of Germany, Italy, and Spain, and four times those of the
Netherlands,

2. That the prices of the necessaries of life are lower in
the United States than in Europe, and that the laborer in the
United States, were he satisfied with the scanty and miserable
fare upon which the European laborer must live, can pur-
‘chase like food for less money than it can be purchased for
in Europe.

3. That the French working people, with far less wages,
are happier than the working people of Great Britain, who
receive the highest wages in Europe, on account of the
steadiness and the economical habits of the former, and the
strikes, drinking habits, and consequent recklessness of the
latter.

4. That more misery results from strikes, drinking, social-
ism, and communism in England and Germany than from all
other causes combined, hard times included.

DRAGON FLIES,

“‘Dragon flies,” *“ mosquito hawks,”  devil's darning
needles "—these are some of the common names for certain
well known neuropterous insects of the fumily Libellulid,
They are commonly seen skimming in swift flight over the
surfaces of ponds and other bodies of still water. The head

standing believes in the pow-
ers of the “sick sensitives ”
to discover occult phenome-
na. No master of his pro-
fession believes in such pow
€ers.

Earth currents do not have |
a determinate direction, and |
the influence of a thunder-
storm does not determine
their direction.

No evidence. This can
only be determined by elec-

cott and his friends are in-
capable of making, from utter
ignorance of the subject of

electricity.

. The above is our statement of the case, and it is only jus- |
tice to Mr. Prescott and his followers to state his case in the |
same manoer, with a few comments, which can be taken or

rejected.
CLATMS.

Four thousand test cases,
more or less,

The testimony of innumer-
able people, including teach
ers in high schools, civil en-
gineers, and prominent busi-
ness men of high standing
and respectability. They
have seen with . their own
eyes. They bave been con
vinced beyond sll doubt,

Mr. Prescott has eminently
the air of an honest man.
He lins been known man and
boy by his neighbors for
many years.

EVIDENCE.

Tests made of twigs from
three or more kinds of trees,
all taken from different locali-
ties, and cut by unprejudiced
observers.

had great weight in deciding
upon scientific matters, It is
reasonable to suppose that if
a bank president or cashier
maintaing his good standing
in the community, his judg-

one to which he has paid no
attention, is of value, Civil
engineers and teachers can be
summoned as experts in mat
ters of scientific evidence.
Honest looking men have
never deluded themselves or
deluded their neighbors,

In conclusion, the use of the forked stick is recommended

(o mining speculastors and prospectors

Thoussuds of re-

trical tests, which Mr. Pres- |

Respectability has always |

ment on any subject, even on |

| great natural workshop, the bowels of the Bt, Gothard, ho

and thorax are greatly enlarged—the eyes entirely covering
| the sides of the former—and the hind body is very long and
slender, terminating in the male with a pair of clasps for
seizing the female. The two palrs of wings are nearly equal
in size, transparent, and finely netted, and in many species
| clouded with broad bands of brown, blue, or crimson. The
flies attach their eggs to the submerged leaves of aquatic
| plants or drop them carelessly upon the surface of the water,
The larvie are aquatic, living at the bottom of the pool or
stream they inhabit, and breathing by means of trackes situ-
ated in the tail. They are further characterized by what is
| known as a ‘*mask,” which is an elbowed extension of the
| labiwm or under lip, and is armed at the extremity with two
| sharp hooks for seizing and holding the prey, When not in
| use this apparatus is folded up over the lower part of the
| face, but to grasp a victim may be suddenly thrust forward,
Tlum dragon tly larvae feed upon young mosquitoes or
‘wrigglers "
| young of May flics (Ephemerida, They nre active and pre
dacious in the pupa as well us in the larva and perfect states.
When about to change into a fly the pupa loaves the water
and crawls upon some plant or other object above the sur-
face of tho water, After clinging there a short time a reut
appears on the top of the thorax, through which the fly
| emerges,—Prof. O, V. Riley.
————t -
Louls Favre,

———

The news of the death of Mr. Louls Favre, the contractor
of the Great Tunnel of the St. Gothard, spread through the
city of Geneva on Saturday, July 19, calling forth, says the
Swiss Times, universal expression of sy mpathy and r.r;,:n-l.
Louis Favre was a man of more than ordinary merit.  He |
commenced life 0 a day laborer and won his way up to the |
front rank by sheer force of will and honest industry,  This |

name will be handed down to posterity in connection with |

the great enterprise of his life,
spenk of him with more pride

and his descendants may
ns Favee du Gothard than if
he had been born to one of thethousand titles o a de or 0
eon. At the timo of his death ho had overcome the groat
obstacles to the success of his glgantic undertaking, and it is
no secret that these obstacles camo rather from men than
from nature. He falls, as foll Sommelier of the Mont Conis,
after years of persistent and weary warfure at the moment
| when his labors were (o be crowned with honor, righes, and
[ the calm enjoyment of 4 world-wide reputation which all
men love so well

To those who had the good fortune to meet him in his
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leaves a remembrance of a lion hearted man, endowed with all
the chiarm which comes from strong will tempered by rich
experience nnd o buoyancy of spirits which nothing could
Tepress,

R —
LA o

THE AMERICAN ONION-SMUT IN FRANCE,

According to M. Max, Cornu, in a note recently presented
to the French Academy, the onions are being attacked in
the vicinity of Paris by a fungus which ills the interior of
the bulb-seales and the base of the leaves with a black pow-
der, A longitudinal section of the bulbs attacked (which
belong to the early varicty of the white onion and the onion
of Nancy) shows that the black dust occupies the entire
substance of the scales or of the leaves. The presence of the
parasite, in addition to the deeay which it produces, greatly
modifies and alters the normally white appearance of the
onions, The bluck dust, examined with the microscope, is
seen to be composed solely of an enormons quantity of
spores; and these spores age charncteristic of a genus of usti-
laginew, which was first called polycystis by Leveillé, and
afterwards urocystis by Robenhorst.

The particular species under consideration is new, not
only to France, but to Europe, and is not mentioned in the
works of Tulasne. Dr. Farlow, of Harvard College, in his
report on the diseases of onions, first called attention to it,
and deseribed it as new under the name of urocystis cepulse.
It is only in recent years that the fungus bas made its ap-
pearance in America, its ravages for a dozen years past hav-
ing been confined to the Statesof Connecticut and Massachu-
setts, where the culture of onions forms an important branch
of agriculture, Here it has produced a damage amounting
to many thousands of dollars a year. At the date of Dr.
Farlow’s report the disease was as yet unknown in New
York. Dr. Farlow thinks that the fungus has come from
some of our wild species of onions. Mixing the seeds with
lime or special treatments of the soil have no effect, and it
appears that it is necessary to wait four years before com-
mencing onion culture in the same soil again. “It is not
the first time,” says M. Cornu, ““that a new infection has
come to us from America. Without citing the phylloxera
and dorysphora, insects equally to be feared, I'may mention
the oidium of the vine, and puccinia malvacearum, the latter
of which T first noticed the presence of in Europe.”

We are willing to father the potato-bug, the phylloxera,
and, perhaps, the onion-smut, since it was first detected here:
but the so-called * oidium ™ of the vine oceurs here, not on
native vines, but on those of European species raised in hot-
houses. As for the mallows-brand (puccinia malvacearum),
no American mycologist has as yet reported its presence
among us; we have seen specimens from Africa, however.

e

NORDENSKJOLD'S EXPEDITION,

The fact was announced not long since that Professor
Nordenskjold’s expedition bad survived the winter, ice
bound near East Cape, Siberia, and that the explorer hoped
soon to be able to proceed to Behring Strait, about 400
geographical miles from the Vega's winter quarters.
Dispatches from Stockholm and Berlin, August § and 4,
state that the Vega had got clear of ice and passed the strait;
but no information is given of the route through which the
alleged intelligence cume. On the other hand, the Alasks
Fur Company at San Francisco strongly doubt the truth of
the report.  Their advices from the neighborhood of Behr-
ing Strait were to the effect that the season had been VeTy
late on the Asiatic side, and that strong east winds bad pre-

valled, piling up the ice so as to make the possible passage of
the Vega very doubtful,

s -—
Activity In thoe Iron Trade,
Though it is now midsummer, usually a dull season in the
iron trude, the demand for iron is great and prices are tend-
ing upward. The intelligent secretary of the Iron and Steel

and other aquatic Insects, particularly the "\wx ‘iation of the United States predicts that the product
‘ this year will be the largest the country has known, Healso

| believes that the activity which prevails to-day in all branches
of the iron and steel trade will continue for at least a year to
come.  Nearly all the favorably situsted rolling mills are in
operation, and numbers of these mills, as well as furnaces
and steel works, have orders abead for several months. The
truth ix the iron industry has been so long under & cloud that
the nctual ned of iron throughout the country is enormous.

Sm— A —

Maxy persons are puzzled to understand what the terms
" fonrpenny,” *sixpenny,” and ‘“tenpenny * mean as ap-
pliecd to pails.  * Fourpenny ” means four pounds to the

thousand nails, or *‘sixpenny ” means six pounds to the
thousand, and o on. It is an old English term, and meant
[t first * ten pound ” bails (the thousand being understood),
| but the old English clipped it to ** tenpun,” and from that
it de sgenerated until *“ penny ™ was substituted for “pounds.™
When a thousand nails weigh less than one pound they are

culled tacks, brads, ete., and are reckoned by ounces,
s SR

The Papor Makers' Assoclation,

The second annual convention of the Paper Makers' Asso
ciation of America assembled at the Grand Union Hotel, Sara-
toga, N. Y., July 80 About forty manufacturers were pres.
ent. Wclllngmn Smith, of Lev, Mass , presided. He said that
althoagh prices were lower than last year the trade was In
better condition, there being an increased demand; that n
year ago the trade was in the lowest condition over known,

bt now the mills throughout the country were running on
full time,
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Thus each consumer pays for what he uses, and

THE HOLLY SYSTEM OF STEAM HEATING. nected with steam heating by generating the steam at u;mk«-n off, : _ 5685

These are the days of large enterprises, when things are | central station, and supplying a lurge area with steam for | for no more. In this \\'.1;-"~ quitable dealing is maintained
done by wholessle, by & massing of Inbor and a concentra- | heating, for cooking, and for power, ”ll’l\‘llgll und.-rgm‘uml | I»:l }\'m-n the company and its (.m-um..‘ S
tion of capital Many of our dally wants are supplied not pipes, lhomu.;.:lll.\' Eac 00 et Tac sl e ‘Ir‘lwtl:h.'-l Ir l'h"'“"“l"” ml I}'! 'l"""’"' ‘ll '“l I_,rr. = 1 .Mf. lll; j‘ ’, lI :n;.’ i' tlllhl’l.'(.*

g n foints. st e RS y reguls s, i ge noteis ¢ grealer pe 0 € COOK sdone
by the simple, single-handed ways of our forefathers, but by | with expansion joints, steam meters, pressure regulaton 1 many large hote 1 ler par S stk e
:':;ir:tl:me::n:unriﬁ:: but the n;-|ur;.|u:
labor and lessens
expense. Our light
comes to us through
pipes in the streets;
the water used hy
the thousands of
families in any of
our large cities
comes from a sin-
gle source of sup-
ply; many of our
other needs are sup-
plied in a similar
way; and now, at
last, our dwellings
and places of busi-
ness, our churches
and public build-
ings, are to be heat-
ed from a common
center.

We have on one
or two former oc-
casions alladed to
the Holly system of
steam heating, con-
trolled by the Holly
Steam Combination
Company, of Lock-
port, N. Y., and
now we are able to

resent our readers
:ith engravings Fig. 1.—EXPANSION SERVICE BOX. of burning, and
representing  some ; 3 avoiding  extreme
of the details of the system. Heating by steam has been [and other apparatus necessary to the perfect working of the | heat in the room during warm westher. The steam made
practiced for years; but it has been accomplished by placing | system. | with one pound of coal will cook these articles in less time
the steam generator as near the radiators as possible. This| The first experimenton a grand scale was tried in Janu- | than it would take to start a good coal fire. The steam can
has demonstrated the desirability of stesm as a heating  ary, 1877, in the city of Lockporl. Three miles of und(-r-")e taken from the air valve of the radiator through a small
agent, and at the same time has proved its hygienic and | ground pipe were employed to thoroughly test the feasibili- | rubber hose, into the bottom of the central column of the
economic superiority over other methods of heating. The |ty of the project. It proved a complete success, and the |stove,
Holly system goes a step further and increases the mea- | company is now engaged in introducing the system into| In addition to the uses already enumerated the steam may
sure of economy and safety, and decreases the labor con- | several of the larger cities in this country. be used as a source of power. Stenm fire engines used in

In the pipesused in this system, an expansion
junction service box, Fig. 1, is placed at intervals of
100 to 200 feet. This provides for the free longitu-
dinal expansion and contraction of the mains, and
from this box the service pipes are carried under-
ground to the basement of buildings to be heated.
The service pipes, haviog an adjustable hood inside
the junction box, may be turned downward, thus
taking up the water of condensation as fast as it
accumulates, and carrying it forward to the regula-
tor valve inside the cellar walls, as shown in Fig. 2.
At this point, the water of condensation being at
the degree of heat due to 50 Ib. pressure to the
square inch, is wire drawn, and by this reduction of
pressure it is largely reconverted into steam, and is
carried on to the radiators, where it is again con-
densed. By this device it will be seen that although
60 b, pressure is carried in the malns, it may be re-
duced to one or two pounds in the building, and
therefore in a house two or three miles distant from
the boiler there will be precisely the same result as
in a buildiog only a few feet away. The consumer
living near the boiler house will have no advantage
over the copsumer living a mile xway, since ench
will ordinarily carry the same house pressurc—and
consequently at the same temperature,

This system admits of the use of all kinds of ra-
distors; but the new atmospheric mdistor invented
by Mr. Holly (shown in Fig. 8) is probably prefer.
able to anything else, as the intornal pressure aond
oxternal atmospheric pressure are equal, admitting
of the uso of thin sheet metal In their construction,
SBteam may be admitted to the mdintor so that it
will cover any proportion of its inner surface, and
being very thin, the same amount of surface will
give off more heat than the ordinary beavy oast
iron or wrought iron mdistors,

The distributing pipes are freed from water by a
#team trap (Fig. 4) invented by Mr. Holly. The
water resulting from condensation in the building is
delivered to an acenmulator, from which it muy ba
foroed by stenm pressure st nny time to o tank inthe
uttlo, to be distributed througl the house for gene
ml ouse as it may bo tequired, A vertioal seotion
of a dwelling, provided with this he ating appurn-
tus, is shown in Flg. 5, The supply pipe and exe
piansion Joint are soon under the widewalk.  The re
gulntor stunds in the basoment, and the radiators uro
shown in position on the severs) loors.

The stenm 1sed by onch consimer makes 1t own
record upon a strip of papor moved by the clock.
work of the meter (Fig. 2).  T'he penall denotes the
quantity of stewrmn usod, and the time of day at
Fig. 2-REGULATOR AND METER, which each vadiator In the house was put on or

is o0 expensive to
go into general use
A stove, made of
sheel copper, galva-
nized iron, or tin,
at a slight cost, is
used in conpection

with this system
The center opening
is nine inches, and
those around the
outside s=ix inches,

making seven open.
ing< in all. The
sentrnl steamer may

be quite long, ex.
tending downward,
with compartments,

S0 a8 10 cook SEve-
ral kKinds of vege-
tables at the same
time. There are re-
ceptacles for cook-
ing oysters, cus-
tard, tea, coflee.
puddings, etc., all
at the same time,
Cookingcan bedone
more quickly and
better than by a
woodl or coal stove,
and without danger
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“adjucent sew

vary light and portable, and one of the.
oxpense will be nvoided.
can ensily and cheaply be removed by
ts and sidewalks, where in large cities it

receptacle one by six feet, near the curbstone,
‘steam ¢oil at the bottom, will melt the snow as fast
vered therein the water will be conveyed to the
¢ Jixperiments show that the cost in fuel of
melting a ton of snow in this manner will not exceed five
‘conts, ;

The matter of steam supply for large districts is no longer
‘a question of experiment. Two or three years of actual test
‘have established this system as one of the institutions that
conduce to the comfort and safety of the masses; and wo
may expect at no distant day to see the inhabitants of our
cities and villages enjoying the comforts of an equable tem-
perature, a healthy atmosphere, and a safe and convenient
‘power for driving machinery either small or large.

- ==

European Rallway Speeds,

~ A paper has been published in Germany showing the dif-
ferent rates of velocity at which railway traing travel in
different countries. According to this table, the swiftest
runs are in Eogland, between London and Dover, London
and York, London and Hastings, where the avernge reaches
80 Kilos=H0 miles—an tour, In Belgium some trains
travel as fast a8 67 kilos—nearly 42 miles. The express
trains from Paris to Bordeaux, Orleans line, avernge 63
Kilos—3014 miles; the same speed is attained by the express
trains between Berlin and Cologne.  Between Bologna and
Brindisi the average maximum is 50 kilos —nearly 811
miles. The avernge Austrion express speed is from 40 to 48
kilos—25 to 80 miles. On the Moscow and St. Petersburg
line one travels at the rate of 48 kilos—nearly 27 miles—per
hour; the same speed is observed in Switzerland between
Geneva and Lausanne, and between Zurich and Romanshorn,
But on the other Swiss lines one must be content with a
slower pace. Thus from Zurich to Basel the highest speed
is 38 kilos, and between Basel and Berne, 34—nay, between
Soleure and Bergdorf the moderate gait of 25 kilos, or n
little more than 1524 miles an hour, is observed. There are
in Switzerland no purely ** through " trains.

Havang the Pest-Breeding Place.

Dr. Chaillg, chairman of the Havana Commission, has
lately written to the National Board of Health as follows:

As to the sanitary condition of Havana and of its harbor
it would be difficult to devise conditions more favorable to
propazate disease.  Built upon o thin layer
of earth which covers extremely porous coral
rocks, this foundation is deeply saturated
with the excrements of many thousands of
human beings and of animals, continuously
deposited throughout a long series of years.
Nothing can be worse or more offensive than
the privy system of Havana,  Associated
with the evil hygienic conditions of the city
the harbor is, if possible, in even fouler con-
dition.

This barbor, about one mile long, two thirds
of a mile wide, and some thirty feet deep in
the deepest places, hasa difference between
its minimum low and its maximum high tide
of less than two feet: and into this almost
stagnant pond is daily poured the sewnge of
the city, the offal of the slaughter houses,
and the refuse from at least two large hospi-
tals habitually infected with yellow fever and
located on the very edge of the harbor. The
feecal odor from this harbor is often distinetly
perceptible. 2

Among other things done, at the suggestion
of Dr. Daniel M. Burgess, of Havana, to
whom I owe much, I have inspected the hal
Inst sold to and transported by ships from this
port. Repeatedly has the ballast from this
port been accused of causing outbrenks of
yellow fever in ports of the United States,
and as repeatedly has this been discredited,
I have no hesitation in asserting, us the re.
sult of personal examination, that if there be
unything whatever which can serve as fomites
1o transport yellow fever poison, the bal-
last from this port appears to be cminently
fitted for this purpose. In my opinion, the
Nutional Board of Health should at once
adopt such mensures as may be needful to pro-
tect our ports agaiust the dangerous risks they
are subjected to by all ballast from this port.

T—— & G -
New Uwso for Coconnut Milk.

Dr. George M. Sternberg, Secretary of the
Nutionsl Health Commission, now at Hava
na, says:

I find that the air of our luboratory is load
ed by minute spherieal organisms, and con
tains bacterin not distinguishuble from Jact
rivm termo. 1 have mude some experiments
for testing apparntus designed for the purpose
of keeping putrible Huids germ proof, using
for my test the Jiquor from the Juterior of ;.;1

q no boller, and may [

Scientific Amevican,

unripe coconnut,  This liquor possesses properties which
will, T believe, mnke it of great value, . . . Itis trans-
|pmmt w4 water when the nut Is not too ripe, is contained in
" germeproof recoptaclo (the coconnut), and when exposed to
the uir, bacterla und other organisms develop with astonish-
ing rapldity.  Tnmy fiest exporiment two portions from the

Fig. 4.-STEAM TRAP.,

 same nut were placed in small beakers, one exposed to the
air and the other protected by the glass cover and bell jar
(Lister's apparatus), with previous precaution of heating ap-
paratus to 3200,  The following morning the portion exposed
to the air was milky in appearance and loaded with bacteria
large and small, and had upon its surface a pellicle contain-
ing the cells of some fungus; the portion under the bell jar
was clear as water, T have succeeded in keeping this liquor
in quantity for three days in a Florence flask, made germ
proof by heating to 820° Fah., and provided with a cotton
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germ filter. I have made several good negatives of bacteria
developed in cocoanut liquor for the purposc of testing my
lenses and apparatus. T propose to continue the experiments
commenced during the ensuing week,

Hollway's Metallurgieal Process,

The Council of the Socicty of Arts, London, in their
annual report, state that, looking at the charncter of all the
papers brought before the Society during the year, the Coun-
cil feels that they will compare favorably with those of any
previous session. It would take too long to discuss the re-
spective merits of all the papers which have been read sinee
Christmas, they were all of considerable value; but amorfgst
them are some deserving special mention, and in Mr, Holl-
way's paper on ‘“ A New Process in Metallurgy” were em-
bodied the results of some of the most important experi-
ments which have recently been made in that science. Mr.
Hollway proposes to reduce metallic sulphides by using the
ore itself as the chief fuel for the reduction. This is done
by foreing a current of air through the molten sulphides,
At first the combustion is started by using coke, but after-
wards it is found that sufficient heat is generated by the oxi-
dation of the sulphides, without any further addition of car-
bon. The process has not yet passed beyond the experi-
mental stage, but should it proyve a commercial success, it
will effect a most important economy in one of the largest
industries in this kingdom. So great was the interest
aroused by Mr. Hollway’s paper, that it became necessary to
devote a second evening to its discussion; on both occasions
the room was crowded, and the discussion was of an im-
portant and influential character, the opinions expressed be-
ing almost uniformly favorable. Of all the papers read be-
fore the Society during the year, Mr. Hollway’s is the one the
Council consider the most remarkable and the most impor-
tant. Should the protess at all carry out the expectations
of its inventor—and he is supported by some of our leading
chemists—it will add one more to the many great inventions
which it has been the constant aim of this Society to intro-
duce to the world.

Gelatine,
Gelatine, it is said, has a peculiar action on gum; if gum
be added to gelatine, and the mixture sensitized with am-
moniacal potassium bichromate, the behavior of the latter
substance is very little altered by the addition of the former.
Its solubility in hot water is somewhat increased, and to
obtain the same degree of insolubility for the image as with
pure gelatine the exposure must be longer. Butif the mix-
ture be acidnlated with acetic acid, the film after exposure
and desiccation is less soluble than one consisting of chro-
mated gelatine only with acetic acid. Gum,
therefore, renders an acid solution of gelatine
less soluble, and the reason for this is believed
to be that glutin and arabic acid form a com-
pound solid only with difficulty Borax
thickens a gelatine solution, and the alkaline
reaction of the same substance tends to render
the chromated gelatine more insoluble. Cal-
cium nitrate gives to gum an enormous power
of adhesiveness.
— e ———————
N Gas Lighting Experiments. -
k’? Colonel Haywood, C E , the engineer to the
'

City Commissioners of Sewers, London, has
reported to them the results of an experiment

e
.

Fig. 5—INTERIOR ARRANGEMENT OF HEATING APPARATUS.

} now being made in a portion of Queen Victo-
i rin street, between Mansion House Station

4 and the Poultry, with new gas burners, by the
Gas Light and Coke Company, at their own
expense.

The experiments commenced on the 6th
i March. The new lamps are fitted with Suge’s
B London Argand * Governor"” burners, with
glass chimueys.  They are of two sizes—one
® consuming 22 cuble feet of gas per hour, the
Ly other 50 cubic feet.  The gas 1s consumed in
the smaller burners in two concentric columns
or rings of flame, and in the larger burnersin
three rings.  The burners are so arranged as
to be self-hghting when the gas is fully turned
on.  They are in lanterns of an improved de-
seription, the smaller in lanterns octagonal m
plan, and the larger in twelve-sided lanterns.
Both lanterns are larger than those ordinarily
used, and have the npper parts glazed with a
new Kind of white glass, which partly reflects
aud partly trunsmits the light, The lower
portions are glazed with ordinary clear glass.

Proper means are provided for ventilation
and preventing down dmughts. There are
40 of the smaller and 5 of the larger lamps,
and they supersedo 55 ordinary lamps. The
length of tho street lighted is 853 yards. The
burners consuming 29 feet of gus per hour
have an estimated illominating power of 80
candles, and thus 80 lamps are equal to 2,400
candles.  The 50 foot burners have a power
of 200 cundles, and five lamps are thus equal
t0 1,000 candles.  The ordinary lnmps tempo:
rarily superseded are equal to 770 candles, or
415 times less than the experimental lamps.
The cost of the 53 ordinary lamps superseded
Is £4 17, 6d, each per annum, or £208 2. Gk
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Inall. The cost of the smaller experimental lamps fs £10
1a. each per year, and of the larger £41 2. 04, or £777 2,
64 inall. The new system, therefore, is nearly threo times
more oostly than the old. ‘The general result, thercfore, Is
that the new system gives nearly 415 times as much light s
that in use, and costs about threo times as much.
1t should be added that the experiment s belng conducted
at the sole cost of the company.

T ————————

Correspondence,
| ———————————————
> An Invontion Called For,
T the Editor of the Sovent{fic American :

There is one invention which s very much needod by the
farmers of America, one which would add milliony to their
income, millions to the commerce of our country, and one
which, if it can be invented and successfully operated, will
make the inyventor a millionaire. It is some kind of a ma-
chine by which the loss in the wheat crop will be roduced
to, say, one fifth of the erop.

1 will give you an iden of the loss in the crop by stating
an experiment which 1 have tried this summer to test the
loss. A neighbor had a fleld of 85 acres near my houso,
which was judged to muke 10 to 20 bushels per acre.  When
fully ripe I selected one square yard, which 1 was sure was
loss than an average of the field, eat, dried, and rubbed it
out very carefully. It weighed 6 oz, Caleulating from that
datum, the field made 2,571 bushels, 'When the erop was cut
it was saved as clean as is usual, and was as cleanly thrashed
as any I ever saw; and yet he only got 1,050 bushels, which
shows a clear loss of 1,621 bushels; in other words, he saved

Scientific Jmerican.

[AvucusT 23, 1879,

| through 10 to 20 dogrees, Tho two ocourrences were sim |

ultancous, apparontly, for [ could doetect no difference in
the fnstant of thelr manifestation,  Indoed, so sure an indi
entor of the flnsh was tho galvanomoeter, that when T shut
mysell up in n dark room, signaling to sn observer of the
storm when the needlo moved, and roceiving from him a
signal when a flash of lightning occurred, our signals were
simultancous, The vext day it was ascortained that the
storm was twelve miles distant to the north; therefore, at
Toast five hundred squaro miles of the carth's surface had its

olectrical condition ehnnged atench fash of the lightning.

Avriun M, Maver.
South Orange, N. J,
L DL et

Swift's Comet of 1870,
To the Editor of the Seiont{fio American ;

It has been my pleasure to obtain several excellent obser-
vations of Dr. Swift's comot of 1879,

Observations b 7o been made with a Newtonian reflecting
telescope of & inches aperture and 80 inches focal length,
with B and O ordinary Huygheninn eyepicees, giving powers
of 40 and 60 dinmoters respectively,  One of the most inter-
esting observations wis made on the night of the 16th and
17th inst., when the comot was between three and four de-
grees to the left and slightly upward (at midoight) from Po-
laris or the Pole Star,  Although a faint, misty object it was
nevertheless quite conspicuous and unmistakable. For a
comet it boars magnifying well, as it was much more satis-
factorily seen with a power of 60 than 40 diameters. Later
in the evening Lapplied a ** solid ™ E eyepicee, giving a mag-
nifying power of 140 dianmeters. This eyepiece, owing to
the absence of reflections, which take place in the ordinary

about two fifths and lost three fifths of the crop.

I have never known more than one half of a crop saved |
even by the most careful management. It seems to me that
one fifth, or 500 bushels, in 2,500 would be a heavy loss, |
but when it is 1,500 in a crop of 2,500, it is unbearable.

I think if you will present this subject, through the Scr-
ENTIFIC AMERICAN, to the inventive geniuses of our country,
that some of them will probably invent machinery by which
this tremendous loss will be at least greatly reduced, It
may be proper to say that the wheat was cuat with cradles,
and cut very clean, the fleld thoroughly raked, and it was
thrashed by an A No. 1 steam thrasher. Will the farmers
who sce this try similar experiments next harvest and note
their losses? Yery respectfully,

F. W. Coxxon.

King George Co., Va., July 29, 1879.

[The foregoing is suggestive, to say the least; and we
should be glad to hear of further experiments to determine
the amount and the occasion of the discrepancy described. |
The loss of ripe grain by the depredation of birds, squirrels, |
rats, mice, and other vermin, is unquestionably considerable.
There is a further loss by wastage in the process of harvest- |
ing. especially when any portion of the crop is over-ripe,
due to tardy barvesting or to irregular ripening. But the
assertion that three fifths of an entire crop—the actual re- |
turns of which exceeded the farmer's expectation—should
be lost in harvesting, or that more than half our annual
wheat crops are regularly lost that way, is simply incredible. |
We fear—no, not that; we are glad to believe—that our cor- |
respondent has but added another illustration of the too |

negative eyepiece, gives an intensely dark field, the sky ap-
pearing an almost jot black, and under this power the nucleus
was quite bright and sparkling, although much of the outer,

: —
MISCELLANEOUS INVENTIONS,

Mr, Edwin N. Cowdery, of Knlnmuzoo, Mich., has Invent.
ed 0 windmill having its wheel and vane hung upon horizon.
| tal trunnions, §o that the wheel will be balaneed normally hy
the vane, and muy be swung to present the edge of the wheel
more or less to the wind.

A weighted arm s counected 1o
the vane-stafl 8o as to move with the staff and wheel, and
balunce the parts in whatever position they may be turned
by the wind.

A device for preventing saws when they are in motion
from deviating from their proper course, nnd therchy pro.
ducing boards of irregular thickness, has been patented
by Messra, 1. N. Kendall, of Buckingham, and R, Hall, of
Gatineau Mills, Quebec, Cannda,

An improved cigar-box has been patented by Mr. Charles
Heylmann, of Chicago, Ill.  This invention relates to an jm-
i proved construction of cigar-boxes, by which the cigars may
be more advantageously exhibited for retailing, and the
boxes arranged without any loss of space or inconveniones
in the show-case,

Mr. William H. Allen, of No. 18 West 11th Street, Now
J York city, has patented an improved automaltic grain weigher
| and register for weighing grain, flour, and other similar suly.
stances as they flow from a spout into a hopper or receiver,
The apparatus is so constructed as to deliver the substance
in exnct and uniform quantitics and accurately register the
quantity delivered. The invention consists in an arrange.
ment of an open bottomed suspended vessel having a piv-
’ oted partition and supported upon a scale beam of peculine
| construction, The relation of the supply spout and pivated
| partition is such that the Iatter is held in position by the
| former until the vessel containg the required amount, when
| the downward movement of the vessel releases the pivoted
| partition, the grain escapes, and the recording mechanism

» |is operated. The parts automatically regain their normal po-

more hazy part was lost. The comet was also visible in are
flector of only two inches aperture, with powers of 30 and 45; |
and in clear Weather I think no one could fail to see it with |
this aperture if possessed with keen eyesight, although I con-
sider it a severe test with ordinary eyepicces,

During the three hours in which I had the comet under
observation (with only occasional rests to render the eye more
sensitive to dotails) T had a most beautiful and awe-inspiring |
view of its motion among the stars. The observations ex- i
tended from 10 o'clock P.M. to 1 o'clock A.M. When first
seen it formed, with three faint stars, a rather condensed Y,
the comet being at the center or A
fork, but at 1 o'clock it had ])q o i
moved to the foot of the same, .
thus: A (Fig. 1) shows its first
position and B at the close of
observations, This was the in- A
verted or telescopic appearance.
During its passage from A to B
the comet passed over a very
faint star, which, although some-
what dimmed thereby, could
still be seen through the hazy
body of the comet. On the morn-
ing of the 23d inst. and this
morning very interesting obser-
vations were made from about

*
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" | sition and the vessel again fills and discharges.

Mr. Emanuel J. Trum, of Brooklyn, N. Y., has patented
an improved calendar, which will display two successive
months and days of the week in their proper order opposite
figures indicating the days of the month. The invention
consists in placing the figures of the calendar on a eard, and
above and below these strips of paper or card, on which are
printed the month, year, and days of the week, one strip
indicating the month last past and the other the current
month,

Mr. William Wilmington, of Toledo, Ohio, has patented
improvements in the moulds used in casting car wheels.
The invention consists in inclosing the outer periphery and
a portion of the bottom of the chill in a suitable ring. while
a portion of the top of the chill is embraced by the bottom
of the cope, provided with mechanical devices that will re-
tain the chill in place when moulding the wheel, and at a
later period will permit the chill to expand freely during the
operation of casting.

Mr. Henry R. Robbins, of Baltimore, Md., has patented an
improved letter box of the kind ordinarily located upon lsmp-
posts, which indicates the time of the collection of the mails
throughout the day, provides an increased security for the
letters, and keeps the letters and papers separate from each
other.

Mr. Zelotes McKinley, of Camden, Mich., has invented an
improvement in the class of washbotlers constructed so that

common habit of drawing sweeping conclusions from slender midnight until 1 o'clock. It bas moved some distance from
observation. One square yard is too small an area on which  its position first referred to, and is now on aline drawn from
to base a judgment of the yield of over 400,000 square the Pole Star to Beta Ursa Minor, and pointed at by Zeta and
yards; as a test for the probable loss on millions of acres jts Eta of the same constellation (see Fig. 2). Cshows the pres-

value is inappreciable —Eps. ]

The Inductive Action of Lightning.—-A Note from
FProfessor Mayer.
To the Editor of the Scientific American :

The following account of experiments on the inductive
actions of lightning, may be interesting to your readers, when
viewed in connection with the remarkable experiments of
Mr. George M. Hopkins, which were described in the July
10 number of the SBcrexTric AMenricax, under the title
“The Telephone as a Lightning Indicator.”

These experiments of mine were made at my mother’s resi-
dence, in the northwestern portion of the city of Baltimore,
during the summer of 1863, The account of them here
given is taken from a review of Professor Rood's investiga-
tions on the time of duration of the electric spark, written by
me for the New York Eeening Post of Scptember 8, 1871,

Astonishing as is the fact of the concentration of the
power of a lightning flash into such s minute interval, yet,
as wonderful is the extent of the earth’s surface affected by
it; as will be seen from the following experiments of the
writer, never before published: A galvanometer consists of
8 delicately suspended magnetic needle surrounded by a
coil of copper wire, through which a current of olmtriclty|
can pass; whenever this passage takes place the needle
mpidly turns around its point of suspension. This being
understood, T connected one end of the wire coil of the gal-
vanometer with the water pipes of Baltimore, while the other
end of the wire coil was joined to a gas pipe of the house
which is situate in the northwestern part of the city. Thus,
# vast system of metallic wires stretched away three miles to
the northwest, to the reservoir, and also extended to the gns
works, distant two to three miles to the southeast,

A thunder storm was ragiog at the time, st so groat a dis- |
tance fo the north that only the illamination of the clouds
told when a flash occurred.  Yet, whenever that flash took
place, the needle of the galvanometer was instantly deflected

ent position of the comet. It was first discovered 5° north
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of the Great Cluster in Perseus, moving toward the north
celestial pole of the heavens, over which it almost directly
passed between the 18th and 14th of the present month. Tts
direction of motion is indicated by the dotted line and arrow
in Fig. 2. Ttis moving a little more than 1 degree daily, and
by taking O for its present position (25th of July) any reader
with moderate telescopic aid and careful search may find it.

Itis somewhat oval in form and with slight condensation,
which to me does not appear central but nearer the forward
or preceding limb. It is also my impression that under
large apertures like the Washington telescope a somewhat
blunted tail must be visible, the same cut away in the center,
in other words double. Wintiam Roserr Brooxs

Red House Observatory,
Phelps, N. Y., July 25, 1870,

.t —

Evecrnicar Lurrer Boxes.—Among the recent applica-
tions of electricity is an attachment to street letter boxes, so
arranged that if an attempt is made to rob the box an alagn
will be instantly sounded at the nearest police station.

when placed over a fire a circulation of water is induced
through the clothes, the hot water from below being rised
by the steam and poured over the clothes in a stream or cas-
cade to again find its way back to the chamber in the bottom
of the boiler. The invention consists in the peculiar con
struction of the false bottom of the boiler.

An improvement in the class of middlings purifiers, in
! which an air blast passes through a sieve or screen for the
purpose of carrying off the dust, fuzz, and light particles of
 bran, has been patented by M. Jacob Fitz, of Hanover, Pa.
It relates to the construction and arrangement of parts, which
cannot be readily described without an 2

pose of catching the cream that escapes through the dash
opening and returning it to the churn, has been patented by
Mr. Homer A. Noe, of Republic, Mo. The invention con-
sists in a trapping device that is placed upon the dash rod
and rests on the churn cover. '

xl’. m R u'h “W. N‘ Yl. ".m “
improvement in water coolers, which consists in furnishing
# water cooler with a central water tube or chamber, the up-
per eod of which is carried to the side wall of the cooler, and
- communicates through an aperture in the inside lining with
a box provided with a filter nammnhnw;;g

supply pipe through the filter to the water cham 1y
by the surrounding ioe, and drawn off sro
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m 8. Morton, of Plymouth, Mass., has patented
t in bows, which consists in making the bow
‘and conneeting these parts by a hinge joint, so
bow is bent the hinge is opened, and beld in
ert B. and Henry H. Russell, of Orange, Tex.,
. ‘an improved method of packing shingles, con-
in arranging them o alternate longitudinal and trans-
) S0 85 to create air spaces throughout the pack.
secured together with two crossbars, of wood,
| hily npon its center by tin or sheet iron bands.
Mr. Henry A. Robertsen, of Haskins, Ohio, has devised an
ic prop or beanng for carriage tops for supporting them
turned back; and the object of the improvement is to
) : the framework of the top.
An improvement in gates has been patented by Mr. George
‘W. Addis, of Clarkston, Mich. The improvements relate
0 the class of gates which are fitted to roll back part way
and then swing at right angles. The gate is inexpensive and
durable; there is but little liability of sagging or rackiug,
and it is easily operated.

Mr, John P, Simons, of San Francisco, Cal., has invented
an improved gun-wiper, which consists of a helical spring,
the fixed end attached to a metal stock that screws into the
end of the ramrod. To the spring is attached the cloth
forming the swab, so that when entered into the barrel the
spring retracts, but at the same time exerts a continued press-
ure, and thus causes the swab to take up and remove all ac-
cumulations. Whenused as a scraper the swab is removed,
and the free knife edge of the spring acts on the surface of
the barrel and takes off the lead.

A tablet designed for the use of penmen, engravers, and
all persons who have lettering to do, is the invention of Mr.
Herbert W. Kibbe, of Utica, N Y It is a self-instructor in
lettering. Every letter i the alphabet can be formed com-
plete with it, and with no more skill than is required in the
use of 4 common ruler,

Mr. Amand Van De Wiele, of Brussels, Belgium, has in-
vented an improved combined open grate and blower. The
object of this invention is to modify or increase the draught
in open fire grates by a movable blower that may be lowered
upon the basket of the grate or elevated out of sight by sim-
ply turning s button attached to the front of the grate.

An improved camp chair, which is so constructed that
it may be readily adjusted in an erect position, or at any
desired inclination, which may be so compactly folded as to
require no more space than the thickness of one of its frame
timbers, is the invention of Messrs. William H. Gifford and
William M. Bates, of Poughkeepsie, N. Y.

An improved device for attachment to windows to serve as
a guard to the window when open to prevent children from
falling out through it, has been patented by Mr. Solomon
Weinhandler, of New York city. It is so constructed that
it will rise out of the way when not required for use.

Mr. Charles A. J. Campbell, of Brooklyn, E. D., N, Y.,
has patented an improved detachable shoe for horses that
may be attached as a temporary substitute in case a horse
casts a shoe while on the road; they may be changed in
width to suit any sized foot.

Mr. George W. Swain, of Brooklyn, N. Y., has patented
an improved nursery chair, adapted to be used as a high or
low chair, or as a carriage. It is readily changed from one
form to the other, and is complete when used as a high or
low chair.

Mr. James L. McKeever, of New York city, has patented
an improved bed or cot, having parallel sides and rounded
ends, and in a hinged cover of wire or other netting sup
ported by o frame which is similar in form to the frame of
the bed. The object of the invention is to construct a light
strong bed having a protective covering of wire netting, to

be used in hospitals and sick-rooms for the protection of |-

It is also intended
for use us an outdoor bed in warm countries.
Mr. Amandus Getzschmann, of Omaha, Neb., hias patented

patients against flies and other insects.

an improved device for stopping runaway horses, which con-
e 11 X !
siats of a movable sleeve sliding on two guide rails that pro- |

jeet from the sides of the carringe or wagon pole. The sleeve is
beld in position by astout hook that is pivoted ina slot in the
pole, which engages in the corresponding hole in the sleeve,
This hook s also provided with an eye, to which a gtrap s
attached,  This steap is led to the seat of the driver, so that
he ean at sny woment unhook the sleove and allow it to slide

freely on the pole.  Should the horses attempt to run away,

the driver will pull the Tine, the sleeve is unhitched and slides |

forward, and nostrap is drawn in the apposite direction, enus
ing the bit straps to operate on the bits and bring the horses
1o u standstill.

My. Frank Imhof, of New York city, has patonted a puper
box for baunjos, violins, guitars, and other similar fnstrus
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| ments.  Tho improvement consists in making the bottom and
| top and also the sides In soparate parts, so as to avoid the
| trouble and difficulty of bending the sides around the edges for

the whole length of the box
Mr Augustus B, Wood, of Fountain Hill, Ark., has pat-

: Lented an improved matelibox or cuse for carrying matches in

the pocket, which is so constructed that the matches may be
forced out one at a time, ns required, and at the same time
ignited.

_— ————ttr—
IMPROVED STEAM WHISTLE,
The whistle shown in the accompanying engraving is di-
vided longitudinally into three or more compartments of
different lengths, each compartment being provided with
an aperture for receiving steam and with the usual mouth.
The object is 1o produce three or more sounds simulta-
neously. The usual way of doing this is to attach three or

EINIG’'S STEAM WHISTLE.

more steam whistles to a single pipe and admit steam to
them all through a single valve, but this incurs the expense
of three whistles and wastes an appreciable quantity of
steam. The whistle shown in the accompanying engraving
costs but little if any more than one of ordinary construction.
More or less than three compartinents may be formed in the
same shell or tube, and the whistle may be made in either
of the forms shown in the engraving. This whistle was re-
cently patented by Mr. John Einig, of Jucksonville, Fla.

LOCK LETTER PRESS,
The letter press represented in the engraving sccures letter
copy books against abstraction and the curiosity of meddlers
employed in or frequenting business offices. A toothed

‘ HILL'S PATENT LOCK LETTER PRESS.
l

: wheol 15 attached to the lower ond of the serew, and to the
;plulvn I8 secured o lock the bolt of which enters lu-lwronI
the teeth of the wheol on the sorow, |
When the platen iy serowed down upon the letter book
nnd the bolt of the lock Is projected into the wheel on the
serow as bofore indicated it will be impossible to turn the |
[ serew 8o ua to release the book.  The lock 1s 8o constructed |
that by pressing against o knob the press will be locked |
| without the use of n Key; but to unlock it & key is required.
The dotails of the lock are shownin Figs. 2 and 8. The
operation of the lock is ws follows: The inner spring pressos

|
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the main bolt away from the gear, while the outer spring
presses the supplemental bolt against the side of main bolt.
When the main bolt is pressed into a recess in the toothed
wheel the supplementary bolt at once springs past the end of
the main bolt, and the press is locked. To unlock it, the key
is inserted and the supplemental bolt is pressed away from
the outer end of the main bolt, when that bolt instantly dis-
engagoes itself by the action of the inner spring, and so re-
mains unlocked until pressure is again applied to the key
when it is desired to lock it,

This improvement is simple and inexpensive, and com-
mends itself to any one having use for such an article. The
patent was obtained July 9, 1878, For further information
address the inventor, Mr. John Hill, of Columbus, Georgis.

_— ——cere— -
Petroleum,

When we are told that at the present time over 1,800,000
gallons of petroleum or earth oil are brought to the surface
every day in the oil regions of Pennsylvania alone, the mind
is staggered by the contemplation of the magnitude of this
comparatively new industry. 8o lavish is Mother Earth of
her hidden stores of oil that it is sent to the surface much
faster than it can be taken care of, or stored, and at the pre-
sent time 800,000 gallons, at the lowest estimate, run to
waste every day. The great United Pipe Line, and other
methods of conveyance, utterly fail to conyey the oil to mar-
kets, and the enormous tanks for storage are full to over-
flowing. There are tanks owned by companies which hold
5,000,000 barrels of oil, and all of them are full. The wooden
tanks owned by individuals and private concerns amount in
their aggregate capacity to as large a number of barrels, and
these also are full.

Thus it will be understood that there are great lakes of oil
above ground, as well as below; but there is good reason to
believe that the subterranean deposits may with greater pro-
priety be called oceans rather than lakes. The oil workers
are evidently pumping from inexhaustible supplies in the
rock chambers below, and what are called the *““spouting
wells ” deliver their vast currents with the same impetuosity
as when the drills first tapped the pent-up stores. An inter-
esting inquiry arises as regards what becomes of the oil that
cannot be secured; into what does it flow, and where is its
final resting place 2 Any one who has visited the oil regions
will know of the nature of the country, and readily under-
stand that much of the oil flows into brooks or small rivers,
and in time finds its way into the large rivers, and is lost
ultimately in the Gulf of Mexico or the Atlantic Ocean. Still
larger quantities are absorbed by the earth in ravines and
marshy places, and thus it is lost to view. In the famous
district one is led to exclaim, ““ Oil, oil everywhere, and no
untainted water to drink.” There is oil in the soil; oil in
the springs; oil on the bushes and trees; oil in the atmo-
sphere, apparently, oil on the clothing, and in the mouth,
eyes. and hair of the workmen; the bread and coffee of the
region have the odor of oil, and the beds are saturated
with it.

How wonderful is all this! Well do we remember when
the first vial of “rock oil " fellinto our hands. It was called
“* Sencea oil,” and it was claimed to be a most efficacious
remedy for a variety of ills to which the human body is sub.
ject. The statement that it flowed spontaneously from s
spring in Pennsylvania was received at first with much in-
credulity, as that was regarded as impossible; bat in a short
space of time the truth was known, and the oil was no longer
regarded as a mixture devised by human hands.

American petroleum oil is now used as a source of arti-
ficial illumination in vearly all parts of the world. It goes
along with rum, powder, and muskets to the savage tribes
of Africa, and the mud houses on the banks of tho rivers of
the interior are illuminated by its combustion; it Is found in
the interior of the Turkish Empire, in Persin, in Egypt, in
Palestine, in China, in Japan, and in the remote islands of
the sea.  For the paltry sum of fifteen conts we can pur-
chase a gullon of the clear refined oil, and the cost of the
light afforded, in comparison with gas as furnished at the
lowest cost iu cities, is as one to twenty In its favor. It is
just now the most formidable antagonist of gas, and we can
scarcely hope in the utilization of electrical force in the fu-
ture, to secure light at a lower expense.—Boston Journal of
Chemistry.

O -—

A 1,500 Horso Power Holster,

The new hoisting machinery for the Yellow Jacket shaft,
now being constructed in San Francisco, will be surpassed
by nothing of the kind on the Comstock, It will be a double
cylinder, direct acting hoist.  Euoh engine will have a stroke
of cight feet, cylinders 28 inches in diameter, and will be
of n non-condensing charmetor.  They nre to work at a steam
pressure of 120 1b. to the square inch, and at 50 revolutions
per mioute will bave s piston speed of 800 feet. While
hoisting from a depth of 4,000 feol cach will exert 1,500
horse power, A flat steel rope, 7 inohes wide, 3¢ inch thick,
and 4,000 feot long, will be used in holsting, The Union
shaft is now supplied with hoisting works, and will soon be
furnished with pumping machinory superior to any now in
use on the Comstock.  The new' pumpliog engine will be of
the compound condensing stylo, tho Initinl eylinder belng
B4 Tnches in dinmoter, with u stroke of 7 feol.  The expan-
sion eylinder 13 100 inches in dinmeter and 8 feot stroke.
It will bave 8 strokes a minute and 186 foot of phaton speed
in the same time, and will exert about 1,500 horse power, It

will aperato a donble line of 14 inol pumps, baviog a stroke
of 10 feet.— Virginia Enderprise, :
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NOVEL WORK TABLE IMPLEMENT,
In the novel combination shown in the accompanying en-
graving the body of the implement, which represents a
walking turtle, forms n paper weight, It is hollow and con-

A good {den of the form of the knives and the arrange- i An improved tire sotter and fastener hns heen putented by
mont of the rubbor steips may be formed from the engrav- | Mr. David Fairbanks, of Rockingham, Vi, 1t s well known
fngs, Pl 1 bolng o perspective view and Fig, 2 a transverse | that a majority of blncksmiths cannot moewsure and weld o
gootion through the cuttor heads, tire without making mistakes in its length of from one

tains a spring acted drum upon which s wound o tape moa- i Further information may be obtained by addressing |eighth to ono fourth of an inch, and commonly they
sure of three or more feot in length.  Theend have to make several trials before succeeding
of the measure extends through the mouth of In making n proper fit,  The object of this in-

vention Is to iusure perfect accuracy, to fit
and tighten the tire at 1ittlo oxpense, and o o
minner which shall preclude all possibility of
o mistake or misfit,

Mr. Frank A. Bowen, of Putnam, Conn,,
has invented an improved siripper spring for
carding engines, which consists in combining
u socket, base, sleeve, and rubber spring for
receiving the impact of the flat.  In carding
muchines at present the flat, when it is raised,
Denrs ngainst two steel wprings attached to the
crosshar; but these springs frequently break,
onusing loss of time, and sometimes tear the
clothing of the eards.  This invention is in.
tended to remedy these defeets, and to fur.
nish a steadier and better spring for the pur

the turtle, and is provided with the usual
ving. Upon the hack of the turtle thera is o
pin cushion, and just above the base of the
tail there is a very hard beveled picee of
steel, against which Knives and scissors may
be drawn to sharpen them,  Inthe end of the
tail there is a hardened steel wheel that is |
used as a glass cutter,

This combination of devices was recently
patented in the United States and Canada by
Mr. E. 8. Heath, of Clintonville, Pa. It is
one of those little articles that will be found
usoful in every household.

IMPROVED PORTABLE RAILROAD LOCK.

The portable mailroad shown in the sccom-

panying engraving is made in sections ten pose.

foet Tong: the two rails being firmly connected Mr. George William Schacfer, of 81, Louls,
Iogv.lhcrgb\'ﬂc iron which is riveted to the HEATH'S WORK TABLE IMPLEMENT. Mo., has invented an improved machine for
rafls. The sections thus formed are very paring horses’ hoofs, by which the hoofs may

light and yet strong and durable and capable of adapting | the inventor, at 28 Sansome street, San Francisco, Califor- | be pared with safety and with greater case to the operator

itself to any surface, It may be used in hilly countries as | nia. than when the paring is done in the usual way. It leaves

woll as upon flat Jands. the hoof level, so that no burning will be required to get a
The principal feature in this milroad is the locking do-' RECENT MECHANICAL INVENTIONS, firm seat for the shoe.,

vice which secures the ends of the rails. As will be observed | An improved horseshoe machine has been patented by Mr. | An improvement in running gears for wagons has been

by reference to the engraving, it consists of a pointed piece David H. Hatlee, of Clifton Park, N. Y. In letters patent . patented by Mr. Joseph C. Fowler, of Arcola, Texas, in

n-f iron attached to one end of the mail and projecting a short 'gnunul to the same inventor, August 6, 1878, No, 200,726, a ! which the inventor makes use of a ball-and-socket coupling

—— —.t-——

distance beyond the rail end, so that it may device applied back of the front axle, so that
be received by a mortise formed between a the forward axle is not weakened by boring
picce of iron attached to the end of the adja- to insert a king bolt, and the vehicle may be

turned shorter and with less strain than when
the joint is in line with the axle.

Animprovement in looms has been patented
by Mr. Paul W. Green, of Philadelphia, Pa.,
It consists of a box adapted to fit over the
rods on which the picker moves, and to re-
ceive the elliptical rubber springs or cushions
having at one end a solid bottom and at the
opposite end, adjacent to the heads in which
the rods are held, a movable bottom adapted
to slide within it, and o spindle supporting
bracket of a construction to permit the neces-
sary movement of the bottom. The springs
are held between the two bottoms, and the
box slips over the movable bottom when
struck by the picker.

Mr. Benjamin N. Shelley, of Anderson,

cent rail and offset, as shown in the engrav-
fng.

This lock holds the ends of the rails firmly,
and at the same time admits of easily break-
ing the connections to insert 8 curve or a
switch at any point without disturbing the
whole road. For sugar plantations, mines,
and quarries a road of this kind is invaluable;
it is fast superseding cattle and carts, being
much more economical,

Further information may be obtained from
the patentee, Mr. John Turl, Turl’s Iron
Works, foot of West 28th street, New York.

The Coal Crop.

In 1877 the anthracite regions of Pennsyl-
vania yielded 21,000,000 tons, and although
in 1878 the demand was curtailed to 17,000,000 Ind., has patented an improved carriage
tons, it is expected that close upon 30,000,000 axle and axle box, which consists, mainly, in
tons will be required this year. Up to date combining a shaft having one or more gruoves

2,750,000 tons have been mined, against TURL'S LOCKE FOR PORTABLE RAILROADS. around it with a packing and two clamping
7,300,000 tons for the corresponding period nuts or washers arranged upon opposite sides
Iast year. The fullaverage production is estimated at 500,000 | machine for making horseshoes is described. It has a|ofsaid packing, sothat when said washers or nutsare drawn
tons 3 week, and it has reached on one occasion 855,000 tons. | horizontal bed that has a movable portion, and carries dies | together they force the packing down into the groove in the
For the week ending July 12 the production was 581,613 tons, | around which the shoe is formed. The present invention is | shaft and form a flange or collar fitting in the groove, that

sgainst 239,613 tons for the corresponding week of last year. | an improvement on the former patent. both prevents the escape of oil and serves to hold the shaft
- Mr. Charles W. Cannon, of Helenn, Montana Ter., has | and bearing against longitudinal movement,
IMPROVED STRAW CUTTER, patented an improved combination tool designed for use in | An improved machine for making paper boxes from pulp

We give herewith an engraving of a straw cutter invented | preparing giant powder and other powder cartridges, so as | has been patented by Mr. Peter Cook, of Mattapan, Mass.
by Mr. Charles G. Biedinger, of San Francisco, Cal., which | to avoid the neccssity of having to use a number of tools | It is so constructed that the formers may be cleaned imme

possesses considerable novelty. diately after being used and

The cylinders carrying the cut- without stopping the machine.
ters are geared together so that It will make the boxes rapidly
they revolve in opposite direc- E and of uniform thickness, and

tions; each cylinder carries two
koives, B, of peculiar form, ar-
runged longitudinally and paral-
lel with the shaft, The knives
are concaved in the direction of
their length, and the faces of the
upper knives, which are straight,
meet at every revolution the
fuces of the lower knives—which
are rounded off toward the edge
—#0 that the upper and lower
knives may be said to roll to-
gether like the teeth of a gear
wheel.  As they come together
the sliding of one over the other
makes a shear that cuts what-
ever comes between easily and
cleanly. These knives also drw
forward the feed o certain dis
tance ateach revolution. When
a longer feed is required than
can be obtained by the knives
alone, the rubber strips, A, are

will allow any kind of stockand
chemicals to be used,

Mr. R 8. Munger, of Mexin,
Texas, has patented an improved
cotton ginsaw cleaner, having o
series  of slotted  Kknives or
scrapers of peculiar shapeé, ad
justably attached to a movable
revolving support, and adapted
to be thrust against the saws
when eleaning is 1o be done.

An improved machine for
printing paper  bhangings  hoas
been patented by Mr. Jacob J.
Janeway, of New Brunswick,
N.J. Tt is so constructed that
the ground color and the other
colors may be applied to the pa.
per while passing once through
the machine. It is simple and
effective.

Mr.C. G. Damaschky, of Brook-
Iyn, N. Y., has invented an im-

placed between the knives, and pmvedmw coualet-
opposite each other, 5o that as ing in a revolving 'hfg ftted
the machine revolves a greater BIEDINGER'S STRAW CUTTER. WNIWWWWM
length of hay or straw will be are capablo of radinl movement,

drum.) through. The knives being concaved lengthwise, the | for this purpose. Tt consists in n combination tool formed | combined with o supporting frame that retaing the cards in-
shearing cut will be from the ends of the cutters toward the | of the hundles pivoted to each other, and having n tack [ ward, and is slotted for pormlttln‘ the under card to drop
center of the machine, conforming to the natural arrangement puller and o serowdriver formaod upon thelr onds, the curved | by gravity to a position where it may be seen; :lnlnslldlnx
of the straw as it passes through the machine, the straw be: | jaws linving half round notohes formed in thelr edges, und [tongues and pawls for raising the omh indtuniagm
ing thickest in the middle. | the blades or cutters attachied 1o their sides. wheel for bringing noy one into MM v ¢
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Jnches, of which four and three-fourths inches belong to the
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THE FLYING DRAGON,
This beautiful little animal has, according to the measure-
ments made by Cantor, n lengtli of not more than eight

long, slim tail.  The nostrils are on the side and are directed
upward, and the tympanum is not covered. The male animal
lns o nock comb, and both sexes have a small lump back of
the eyes.  Small seales of about equal size cover the body,
and lurger ones cover the sides.  As fn all dragons the color
yaries considerably, not only in different parts of the body,
but also In one and the same scale,  Their beauty is beyond
all deseription,  The head of the living animal is of a me-
tallic brown or green color, and is ornamented with a black
spot between the eyes, The back and the fnner half of the
wing consist of a mixture of metallie dark-brown and pink,

in some cases In alternating stripes, with numerous black
spots and curlously wound lines
The color of the outer half of the
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In regard to the more recently imported ally of this species,
the “croton bug " (Hetobie germanica), the editor of the
Seionce News remurks that it is capable of doing damage up-
stairs 08 well ns down. He says: ““We have before us a
volume, originally possessed of a bright red binding, which
now hus a speckled cover of white and brown blotches, The
croton bugs ate off the red color almost wholly, and insome
places penotrated n darker color, which seems to have been
underthe red,  Probably the glue or the ofl in the pigment
of the binding proved attractive. The book lay outside, on
a desk in an editorial * sanctum,’ far removed from the cel-
lar, and was in occasional use during the period of its dis-
figurement, This instance does not stand alone; we have

seen books that had been similarly attacked on the back,
while standing on the shelves of libraries.”
Before leaving this subject we may state that an interest:

Tho Chomintry and FPhyslology of Aquaria,

An interesting nnd valuable paper has recently heen writ-
ten by Dr. W, Hinds on this subject; and, ns the Gardener's
Ohroniele says, is deserving of wider acquaintance among
physiologists than will probably be secured for it in the jour-
nnl in which itappeared (Birmingham Medical Review).  The
nuthor first alludes to the ideas prevalent as to the impor-
tance of purifying the water of aquuria; one being that a
balance must be preserved between water plants and the ani-
mals, thay the former may utilize the carbon dioxide expired
by the latter. Another opinion considers that the chief
menns of aerating the water must be effected by agitation,
which is only supplemented by the assimilating process of
plants. Dr. Hinds proposes to examine into the questions:
1. The time required for water to redissolve or take up air
after exhaustion; 2, The ultimate destruction of carbonic
acid dissolved in water at ordinary
pressure and temperature, 3. The

wing varies between orange yellow
and pink red, and has numerons
irrogular black spots and a silver
edge. The members and the tail
are covered with alternating stripes
of pink aud brown, and the eyelids
are covered with radiating black
lines. The neck is very light yel-
low, and the breast is of the same
color covered with black spots. The
flying dragon is found on the Sun-
du Islands, in Penang, and Singa-
pore. Like other dragons it lives in
trees entirely, and probably never
comes to the carth unless forced to
do so. LacCépdde says that it isuble
to chmb, walk, fly, and swim, but
no proof of this assertion has been
given. They generally rest on the
tops of the trees, watching for in-
socts, and as soon as they spy one
they will leap for it, descending to
the bough below; for although they
can fly through the air in descend-
ing, they are not able to rise by
means of their wings.

The female lays three or four yel-
lowish white eggs, of about three
cighths of an inch in length, which
it is said they deposit in the holes
in the bark of the trees. No further
details are known.,

- -0 > >
The Insect Encmlies of Books.

Dr. H. A. Hagen, according to
the Science News, has recently made
the insect pests of libraries the sub-
ject of an interesting lecture. Dr.
Hagen admits the important fact
that the white ant is present in
Cambridge, and “everywhere else in
the United States,” and further-
more, that there have been two in-
stances in this country of this in-
sect causing a great destruction of
books. Fourteen years ago, at
Springfield, I1L, the bound copies of
State papers were put aside in a
room of the State House, which was
not opened for a considerable pe
riod. When it was examined every
book was found to have been more
or less mutilated by ants. A Bos.
ton lady, a teacher in one of the
Freedmen’s schools in South Caro-
ling, had even a more striking evi
dence of the destructive power of
the insect. During the lady’s ab-
sence from the school, in a vacation

of six weeks, the ants ate through
ao entire library. A few of the
least damaged specimens were saved
a8 curiositics of literature and sent
to Dr. Hagen. The volumes devoured were chiefly Bibles
and prayer books.

The white ant is ao uncertain danger. It may suddenly
spring into activity and destructiveness, as it did here in the
lustance mentioned ; as it did in Frane ¢, where it all ot onee
became formiduble; or as it always does in Mexico, where
old books and manuseripts are consequently rare. On the
other hand, it may reserve its power for use in our native
forests indefinitely, until some more t mpting fare is pro-
vided by books loc Such books, how
ever, are frequently of great vglue, and their bindings may
be l"--”j‘ 2 :

ked up and not in use.

ing 1o the fumily Plinidme, and of these the larve of the genus

anobium coustitute the true “book worm.” The ordinary

methods used for destroying

to the finer kinds of binding. Dr. Hagen suggests, as o

beetle remeody, that the volumes b placed under the bell of

dueced by the withdrawal of the air therefrom.

Dr. Hagen dismissos the cockroach (Blatta orientalis) with | the old bird hovers over them to feed them

the remark that “* libraries will not often be stored in collars.”

{ Draco voluns.)

THE FLYING DRAGON
AR IR
CAX, on the subject of the vurious Insects that are known

o 'liﬁ!f“.‘\' books, may be found in our SurrLeMext, No
138

ing llustrated article, written for thoe SCIENTIFIC
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A Humming Bird's Nest,

Recently a humnming bird’s nest was found by some per
ons who had sufMiclont naturnl curlosity to overcome their
compassion, and who « u|-l|||.4| the nest, two young hum
mers and the old one, took them home and had them stuffed
They are to b

| London
I'be other fusect pests most known are the beetles belong- | &

{ covered with little patehe
these may prove also injurions

; ubstance, a8 rich and soft as white silk
4o air pump and kept for & short time in the vacunm pro- |

ent to n muscam of nataral curiosities in
I'he nest s built on o little twig, and searcely the
of half an English walnut. Both nest and twig are
! of lichen antll It is
{ possible to tell one from the other, and the nest looks like
The nest is pliable

Jmost Im

kind of natural exerescence on the twie
[ like o tiny cup of velvet, and the inside is lined with a white
Fhe Jittle birds
ire about the size of bumble bees, vory pretty, and they sit
lon a little peroh just outside the nest, with open bills, while
- Elizabath
(N, L) Journad,

relation of the law of atmospheric
mutual diffusion of gases to the air
taken up by water, By a scries of
interesting experiments he shows
that carbon dioxide, instead of ac-
cumulating in the water, is continu-
ally being got rid of by its escaping
from the water into the air, A jar
holding about half a liter of tap
water had six small fishes placed in
it. They became exbausted in four
hours, but the water then gave no
trace of carbon dioxide. He found
also that this same water regained
its normal 2-5 per cent of air on ex-
posure for four hours. A jar one
foot deep and six inches in diame-
ter, charged with carbonie divoxide,
left in a close room, with gas burn-
ing, ete., so as to render it as unfa-
vorable as possible, required seven-
ty hours to liberate itself of the gas;
while the same jar lost it in twenty
minutes under the constant agita-
tion of pouring it backward and
forward from one vessel to another,
The higher the temperature the
more rapidly does the gas escape,
nearly twice the length of time be-
ing required on a cold snowy
day.

Dr. Hinds finally comes to the con-
clusion that the law of the mutual
diffusion of gases hitherto applied
to gases in air holds true as well for
guses dissolved in water. The prac-
tical conclusion is, that no trouble
need be taken about freeing an
aquarium of carbon dioxide, but
only as to resupplying it with air;
and to do this he suggests jets of
air (not water) in a minute state of
division, combined with extensive

and slow contact, as being more ef-
fective than the method now adopted
in large publicaquaria. Dr. Hinds'
results seem parallel in a remark-
able way to the conclusion of Schili-
sing as to the diffusion of ammonia
That physiologist regards the tropi-
cal seas as the great reservoir of
ammonis, brought down from the
Thi'*':l
parts with its ammonia to the air at
the high tropical temperature: but
when it circulates and arrives at
temperate regions, the air being
cooled parts with it to the rain,
which brings it to the earth. One
still desires to know \\h_\ OXygen
should be absorbed at all, and why
carbon dioxide is liberated by w uh-r.;
but the facts are obviously of vital
portance as far as the maintenance of aquatic animal life
5 concorned

continents by large rivers
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The Best Kind of Silkworm to Rear.

According 1o the Zagist. Dr, Wallace (a woll known au-
thority on the silkworm) remarked at a recent meoting of the
Londog Entomologieal Socioly that he bad experimented
With nearly overy Kind of sllkworm which bhad been intro-
duced into Burope, and that he had come to the conclusion
that the only one which would pay to eultivate in England
was the Bombyr mord. 1t was truo that the allantus moth
v othors would produce a silk; but lnssmuch us manu-
'“"ll‘.('l'i, brokers, and silk merchnots had invested lurge
IS An the produce of B, mori they were not disposed iﬂ
look With an eyn of favor upon any other produce, which
"""“"!',\' would require mueh alteration in muehinery and in
the arrangemonts for business now extant, Moreaver, the
Product of B, mori wis o very superior article (o that pro
duced by uny other worm,
It was trag that tn Indin, China, and olsewhere native pro-
U8 wore prepared from the cocoons of indigonous moths,

tor lnstauce, the Tusser silks from Antheree Ppaphia;

du
us,




Moongn silk from A, assama, Pongees, from China and
Jupan, from the cocoons of the ailantus moth and of Bom-
Bys pornyis likewiso a very valuable silk from the Japaneso
onk foeding B, yama-mai; and he thought fhat the cocoons
of spooios foeding on thegum trees near Adalaide, New South
Wales, which were oxhibited that evening to the society,
might be utilized in a similar manuer.  But none of these
silks wore adapted to the machinery now in use in Europe,
and therefore it would be better to allow native industry to
collogt thu produce and fabricate the silks in the countries

where produced.

MOLECULAR CHEMISTRY.—No, 6.
Bosides the labors of Kopp aund Schroeder, described in

il - bl

Scientific American,
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sity determinations collocted by Clarke, and verifying them
by referonce to tho original authorities, Wurtz subjected the
views of Kopp, Schroeder, and othors to the test of accurate
computation. A vast number of bodies, simple and com-
pound, organio and inorganie, were examined in this way,
and the results showed diseropancies that could not bo recon
elled with oneh other or with the chemical relntions of the
hodies in question,  While engnged in this work it struck
Whurtz that, as all the molocules of a homogencous body
must oceupy equnl spnees or volumes, there should exist not
simple multiplo but eubds velations hetweon the molecules of
different bodies, espocinlly when they are compared at some
uniform temperature,  This novel iden he afterward estab-
lished, to his own satisfaction, by a long chain of evidence,

the last two articles, extensive researches have beon made in |
muolocular chomistry by numerous European investigators, ’
notably by Loewig, Boullay, Filhol, and more recently |
Petterssen; but their work is not now of suflicient general
importance to claim our attention.

In 1870 West read a curious memoir before the Société
Ohimique of Paris, in which he makes the old equivalents
0 = %0, H = 123, C = 150, ete., the basis of his investi-
gations. To find the volumes of bodics, West compares them
not at & common temperature, but at temperatures at which
they expand equally when further heated. His standard of
expansion is that of water at its maximum density, and to
this standard the bodies to be compared are reduced to find
the temperatures at which their densities give comparable
volumes, Where the rate of expansion is not experimentally
determined, West employs an assumed rate and looks to the

,concordance of his results for its confirmation. By this
method he finds the molecular volumes of 29 of the elements

'9:24; Mobs, 2:26. He considers such variations of density

Before giving his proofs it will bo well to state his mothod
of interpreting the very considerablo disorepancies that nre
often found in the densities of the same body by the most
accurate experimenters, and that have proved a snare to
many investigators of molecular volumes, who did not resist
a very natural partinlity for such numbers as would agree
with their preconceived views. Wurlz believes that we are
not warranted in rejecting any density determinations by
reputable  experimenters on the ground of personal
errors or of impurities present in their specimens.  In the
case of common salt, NaCl, for example, we have the follow-
ing densities: By Playfair and Joule, 2:011; Unger, 2:03;
Sterry Hunt, 2:135; Stolba, 2:163; Hassenfratz, 2:2; Filhol,

as due to real differences of molecular volume produced by
divers causes, such as the temperature at which the body was
formed, the condition of the liquid from which it crystallized,
ete.  That he does not stand alone in this opinion is shown

o an.

T B 4 VIR i

& v

— s

S ——————— e ——
B e —— 3

e 4.

to be multiples of 2:8125: each of them, moreover, has seve- | by the remark of Favre and Valson in the Comptes Ren-
ral volumes. Oxygen, for example, occurs with volumes dusof the French Academy of Sciences for 1873, who were
equal to 12, 24, and 48 times 28125, to which he assigns the 'led to believe by their researches in crystalline dissociation
names of microtome, mesotome, and megatome respectively. | <“ that the density of a salt is not an absolutely fixed element,
Potassium, whose equivalent, according to this system, is | but that it may vary slightly with the circumstances of its

487°5, has three volumes, which are 72, 144, and 288 times
2:8125.

West enumerates 68 amorphous compounds of oxygen,
hiydrogen, and carbon, whose volumes are equal to the sum
of the volumes of their constituents when calculated accord-
ing to his method. He finds that when carbon is present as
a megatome it is tetratomic, & e., it will combine with four
equivalents of another body; when it is present asa mesotome
it combines with only two equivalents. Nearly 200 examples
are given in illustration. Again, the volume of oxygen de-
termines the chemical properties of a body; the microtome
produces acidity, the mesotome neutrality, and the mega-
tome a tendency to combine with more oxygen.

In this country the credit of paving the way for further
discovery belongs to Prof. F. W. Clarke, of the University
of Cincinnati, the anthor of 8 work entitled *“ Constants of
Nature,” and published by the Smithsonian Institution in
1873. This book, which has now become mdispensable to
the chemist, contains not only the densities, the boiling and
melting points, and formulas of all substances that have been
studied, but provides for the correction of unavoidable inac-
curacies by its references to the original authorities,

In December, 1874, Clarke published an important memoir I
in the American Journal of Science, with the object of de-

.

formation, . g., according as it has crystallized slowly or
has been precipitated more or less rapidly from the motler
liquor.,” As regards the figures just given for common salt,
Wurtz believes that we have here a number of modifications
or allotropes of the same substance, and also that the ten-
dency to vary in density and consequently in volume is almost
universal throughout the whole range of chemistry.

Another noteworthy feature in the mode of operation of
this investigator is an attempt at obtaining greater accuracy
in the comparison of the various density fizures of two dif-
ferent compounds for the purpose of arriving at the value of
some constituent common to both. TInstead of simply averag-
ing each series, each individual number of one is compared
with all the numbers of the other. Thus, if there are four
densities given of one body and six of another, twenty-four
values are obtained, which are then averaged.

The starting point for the new system was found in the
density of peroxide of hydrogen, H,0, = 1°452 by Thénard.
This specimen contained 2-6325 per centof water. On mak-
ing allowance for this impurity the deusity becomes 14642,
and this divided into the equivalent of H,0; = 34 gives us
23-220 for the volume. Now we have only to subtract the
volume of water, H,O = 18000, to obtain the volume of the
extra equivalent of O contained in the peroxide: H,0, —

termining the nature of the difference between water of con-  H;0 = O = 23220 — 18'000 =5-220. Again, on the suppo-
stitution and water of crystallization; that is, between water sition that the two volumes of oxygen in H;0; are equal, we
intimately combined with a substance and water that may bave only to subtract their value from the volume of H,0,
be driven off by heat without destroying the compound. To | to obtain, 23220 — 2 x 5:220 = 12-780, the value of H,, and
discover, in the first place, whether water of crystallization | this divided by 2 gives us for the hydrogen volume 6390,
bad a constant volume or whether it differed for different | Bubsequent research proved these values to be slightly inac-
compounds, he determined the volumes of 81 salts, both curate, and 5-184 was definitively settled upon for the oxygen
when hydrated and when deprived of their water, from n 'and 61408 for the hydrogen volume, It will suffice to select
great number of density determinations, and then proceegded \ one among the many means of verifying these figures. The

as follows: The molecular volume of hydrated chloride of  volume of liquid N,O is 47913, that of liquid N,0, is 63-4625;

calcium, CaCl; +6H,0, is 133-9; that of the anhydrous, CaCl,,
is 40°6. Subtracting the latter from the former, 1339 — 496
= 843, the molecular volume of 6H,0; dividing by 6 we
have 1405, the volume of water of crystallization in this salt,
provided that no change takes place in the volume of CaCl,
in combining or parting with its water. The other 30 salts,
which contained from 2 to 18 equivalents of water of crys-
tallization, yielded volumes ranging between the narrow lim-
its of 13 and 15, and averaging 13-76. From this it is evi-
dent not only that water of crystallization has a definite vol-
ume, but also that no change of volume takes place in the
rest of the salt when it combines with such water,

On the other hand, when H,O is present as water of con-
stitution a great diversity of values is found for its volume
in different salts, Thus, the volume ®f potassium hydrate, |
Ky O,H,0, is 54°8; that of the anhydride, K,0, is 854: nmlri
trcting we have for H,0 the volume 19'4.  Aguin, in iron
sesquioxide we have for the hydrate, Fe,0,,H,0, and the an-
bydride, Fe,0,, a difference of volume equal to 9. Hence
we may reasonably conclude that when water combines in
this intimate manner with a salt both undergo s change of
volume.

In the American Journal of Sciences for April, 1877, Olarke
published « list of the fluorides, chlorides, bromides, and
fodides of lithium, sodium, potassium, and rubidium, 16
compounds in all, whose volumes proved to be almost exact |
multiples of 5-5. It was from this list that Schroeder de- |
rived wome of the data for the support of his steric law. ‘

It wan reserved for the genius of Dr. Henry Wurtz, of
Hoboken, to evolve entirely new and fertile ideas from the
enormous mass of material which had accumulated for the
study of molecular volumes. Availing himself of the den-

' difference, O, = 155495, and O = § 1839,

When the new oxygen volume was substituted in a num-
ber of carbonates, the volume of carbion was found in nearly
all cases to come out almost exactly 8. The approximations
in these and other computations were the closer the nearerto
0° O. the densities had been determined.  Now, 8is the cube
of 2.

Perhiaps the reagon that no one had before observed the
close approximation of some volumic values to even cubes
lies in the fact that they all contain a decimal point, The
density of the diamond, for example, is 855. Dividing
this iuto the equivalent 12, we find that earbon in this form
has a volume of 3380. Now, we haca only to omit the dec-
imal point to sce that we have here as close an approxima-
tion to thecube of 15 = 33875 as we have any right to expect
from the unavoidable imperfection of our experimental pro-
cesses.  If we make the equivalent of hydrogen 1,000 in-
stead of 1, and thus multiply all the equivalent numbers
by 1,000, ull our volumes will come out as whole numbers,
and cubic relations will at once become apparent.

Bunsen found the density of iceto be 091674, Its molecu-
lar volume s, therefore, the equivalent 18:000 divided by
001674 or 10,635, The cube of 27 is 10,683,

When Kopp found the volume of CH, = 22 = 218 at zero,
if he had multiplied by 1,000 he would have obtained 21,800,
which is not very far from 28" = 21,052,

Clarke’s volume for water of orystalllzation = 1876, treat-
ed in the same way, becomes 18,760, and suggests the cube of
2 = 18,824,

The carbon volume 8, alluded to above, when multiplied
by 1,000 is exactly the cube of 20,

——

—
the numbers obtained by extracting the cube roots of volumes
may he rogarded as molecular diametors.  Thus, 20 repro.
sents the dinmoter of the carbon molecule in curbonntes, 15
that of the dinmond molecule, 27 that of the ice molecule, ote,
This conception gives rise to o new system of notation, In
which the numbers expressing diametors are placed directly
under the symbols of the substances designated,  To repre-
gent the common salt of Filhol and Mohs, Wurlz writes:

oA o = o951,
m™hi \ y \ In $a OF¢ %
Ihis me nn.ﬂ !h.:n. the v«'nl‘unf' of Na is 28% = 12,167, and that
of Ol is 24* = 18,824, Their sum, 25,991, divided into H8,600,

the molecular weight of NaCl, gives ug the dengity 2 951,
(The density of a substance is its weight divided hy.in vol-
ume, )

Wa cannot do more here than indicate the vast amount of
lnbor performed in these researches by simply atating that
every important class of chemical compounds has heen
studied, tabulated,and shown to conform to the lnwa presently
to be explained. For detailed information we refer 1o g me-
moir entitled “Geometrical Chemistry,” in the Amorican
Chemist for March, 1876, and to later and more accurate pub-
lications in the last edition of *“Johnson's Cyclopedia,”
chiefly under the head of ““ Volumes, Molecular,” Sincee ”I(’fll
Wurtz has continued his investigations with unremitting
zeal, not satisfied with his generalizations until he had con-
vinced himself of their universal application,

He found, in the first place, that the dinmeters of ole-
mentary molecules hud a limited range of varintion through-
out the compounds into which they enter, and that their ten-
dency to vary is directly as their basicity or electro-positive
attitude toward the elements with which they are associnted.
In the different varieties of common salt, for instance, the
sodium diameter will vary, while that of the chlorine remains
constant. Stolba's variety is represented by

NeBn) oSl =2ua,
Hydrogen, the most electro-positive element, has o range of
16 to 28, while oxygen, the most clectronegative of all, never
varies, but always has the fixed volume 5,184, which is not
an even cube, but curiously enough 3 x 127,

The diameters of some of the other common substances
are: Chlorine in chlorates 20, in chlorides 24 or 28; sulphur
in most metallic sulphides 20 in sulphates 24; carbon in hy-
drocarbons and carbonates 20; nitrogen 20, in cyanogen 24;
silicon 20. ’

It the case of allotropes like the two varieties of common
salt whose formulas have been given, and of organic homo-
logues—that is, of series whose members differ in composi-
tion by the successive addition of the same elements—the
tendency of the added molecule is to assume s diameter
already present, or adiameter next above or below one already
present. To understand this more fully compare the follow-
ing volumic formulas for some members of the alcohol
series:

Woodspirit, 257 - 22
Spirit of wine, 2fF ofim . JHm
Propionic alcobol, £§7  9f - offm . (Tm Hm)

In these formulas Hd stands for H;O with the ice diame:
ter, and Hm for H:C. Inthe former Wurtz gives the name
of hydor and to the latter that of homologen. Observe that
the diameter of each additional molecule shows the ten-
dency just mentioned. It was at first supposed that this
tendency, to which the name of engymmetry was given, ap-
plied also to other classes of compounds; but it afterward
turned out that they exhibited a remarkable regularity of a
different Kind. Before taking up this subject it will be ex
pedient to learn Wurtz's views with regard to the nature of
the compouents designated by him as Hd and Hm. In con
structing his volumic formulas he found very numerous in-
stances in which the calculated densities could not be made
to agree with those obtained experimentally, except on the
theory that in these bodies certain ones of the clements were
more intimately combined with each other than with the
other constituents, and that they formed groups expanding
and contracting as a whole. Of such groups, or radicals as
he calls them, he at first found only four, viz., cyanogen,
ammonium, Hm and Hd; but he now holds that others may
be formed from the last two by substitution.  Such a view,
of course, sweeps away a great army of hypothetical radicals
in organic chemistry—a proceeding which chiemists will be
very loth to permit.

When the formulas of organic bodies arcexamined accord
ing to the method just indicated, and the volumesof Hm and
Hd have been subtracted, there will bo found remaining a
carbon nucleus consisting of C in alcohols, ethers, and fatty

4C in sugars and starches, ete.  The variations in diameter
of these carbon molecules appear to be connected with the
poiot.  Thus, in the paraffine series we have:

Batane, 5 350 4 = Denatyeen, Obsorved density 0
mﬂmtwomnquld.' and have O = 24: inthe |
i olld 0= 30, Betwoen thom thare aso 14 e

As solids are to cach other as the cubes of their diameters,

acids, of 8C in aldehydes, of 4C in benzoles and olefines, of

liquidity and  solidity of a body, and also with jts boiling
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S (melted) 2 = THI0

bon varies through the series 20, 24, 28, 89, and
lnst example 1t expands from 28 to 82 when the body
from the solid to the hquid state,

n examinmg the above examples and those which are
ow, 1t will be observed that thero is a tendency to as
divisidle by four, The second butyric alco-
hol 18 a perfect example. It must be remembered, however,
‘that these and other volumie formulas are constructed to
represent the means of wll avmlable density detorminations
of any given body  There 18 every probability that there ex-
1818 10 every case an 1somero whose density will lead to a per
fectly normal formula in which all the diameters are multi-
ples of four, while other specimens of the body exhibit only
‘more or 1ess perfect approximations, This probability has
the support of hundreds upon hundreds of instances. We
“can only give o few to show the different phases of this ten-

T'V;gore inorganic compounds are found with varying den-

S L

14y

| slties this variation is caused by the most positive or basylic

constituent,
Sulphato of potash, O+ 5+ oF =288, Maxtmum observed D.= 289
“ L0 “ ol

o NK gue. Minlmum ¢ D= 2407

The potassium alone varies, and the variation is here nearly
4 diameters. This is often the case between maxima and
munima, while the mtermediate isomeres differ by half or

whole diameters. The densest carbon, diamond = ?5 = §:556,
while the lightest, lampblack = {3 = 1-75; difference = 4 di-
‘ameters, Agamn, we have.

Quartz, =0s 8! — 268, Observed density, 2663
Lightestsilicaknown = 02-8 =183, = v 1815

The latter is obtained by the ignition of opal.
‘When an electro-negative unites with different positives of
the same group, the positives increase by 4 or 4n diameters.

Chloride ot lithium, 951 1 B — 1909, Obscrved D, 1908
Ohlorido of sodtum, 25 N ¥ =248, ¥ D,
Here the negative chlorine remains the same, while Na is

greater by 4 diameters than Li

When a positive unites with several negatives of the same
group, the resulting series will show a variation of the posi-
tive through 4 or 4a diameters,

Chioride of sodium, 21 33 N = g8t

Bromideof sodtnm, 257 FeN® —gom o« w egm

Changes from solidity to liquidity and from color to black-
ness are accompanied by variations of 4 or 44 diameters. Ex-
amples of organic bodies illustrating the first of these changes
have already been given.

Tin chloride, solid = 251 257 53 _ gg. Observed . = 279

fased = o0 -2710 00 _om. 4 u-oum

Elements uncombined change only through half or whole
diameters instead of 4n:

Observed donsity, 2172

- “

Solid potassiom = 5 K — 571 Obeervea . = &
udu.‘l - = g = vm. . . = 8‘:

To illustrate the change from color to blackness, wo have:

Cinnabar red cryst., 25 EF U2 — g1 Observed D, = 8134

Meta-cinnubar black cryst., 2;; . 2’;@5 = 7748. “ “

= 778

Such are, in brief, the results of this latest and most ex-
tensive of the researches into molecular volumes. It is not
the writer's purpose at present to discuss the reasoning or the
methods pursued by the different inyestigators, but simply
to prescnt for the first time their work and their views in a
connected form, with the hope that a knowledge of the sub-
ject may thus be promoted among those who are sufliciently
Iinterested in theoretical chemistry to give it their careful ut-

tention, O I K.
R Y v -
In It Education or Accldent?

Technical education supposes thut a child must be educuted
for the sphere he I8 expected to oceupy in life.  Advocates
of u purely technicn) education use frequently such phrases
s lboring olosses,” ** station in life," ** educated classes,”
“oultured society,” “upper clusses.”  Whether this is wise
in republican America o8 in monarchical Europe remains to
be scon,  Experlence has shown that it iﬂt\l:l'rllil)L’l'\' unwise

Lo supposo that a certain boy Is to make a Congressman,
while another will peg boots.  The issue usually shows that
the young lawmaker makes & cobbler, while the predestinat-
ed bootmuakep becomes o forelgn minister.  Some of our very
best and most learned men wore not intended Il_\‘ their l“""'
eats to occupy very high stations in life. It is dangerous to
“suppose” very much in reference to uny hoy, continues

Barnes Fducatwnal Monthly, in this enlightened age,

!

. ENGINEERING INVENTIONS,
Mr. Joseph R. Winters, of Chambersburg, Pa, has pat-
ented in this country, also in England, Cannda, France,
Germany, and Belgium, an improved fire escape lndder and
hose conductor, which may be ensily rafsed (o uny required
beight within the limits of the capacity of the machine, and

ing timid o infirm persons, or articles of furniture, The

dovices, whieh cannot bo readily deseribed without an en-
graving.

An improvement in tho class of ear couplings, whose en-
goging devices are pivoted hooks or draw bars, has been
patonted by Mr William W Scott, of Sumner, Towa It
consdsta in the employment of coupling hooks or draw bars,
having pivoted heads to adapt them for engogement with
bumpers having slotted heads, which are inclined, the ob.
jeet being to enable cars of different heights to be coupled
An improved car coupling, designed to obviate the neces-
sity and its attendant danger of going between the cars, is
the invention of Mr. Charles Abrenbeck, of Navasots, Texas,
The improvement consists in the particular means applied
to an ordinary draw bar for holding and centering the ordi
nary form of link, and elevating the same 8o as to enter the
opposite drmw bar.

A coupling for cars that will automatically couple them
at all times, whether the latch is up or down, and which is
arranged so that the draught at no time falls upon the pin or
pivot of the lateh, but is borne directly by the draw head,
has been patented by Mr. Patrick M. Bracelin, of Daven
port, Towa. This invention obviates the necessity of going
between the ears either Lo uncouple or couple them.

Mr Robert Hay, of Mineral Point, Wis, has invented an

improved draw bar, which consists of a frame adapted to be
connected with the tender, and provided with a coupling
bar carrying cross heads and a spiral spring within the
frame, so that when drawn or pushed it is cushioned by the
spring, and thus reheves the shock and strain on the engine
Messrs, Robert M. Pringle and William D. Robb, of Eliza-
bethtown, Ky., have patented an improvement in safety
valves, which consists in changing the form of valve in
common use, so as to make it extremely sensitive to any
variations in steam pressure, and so that the escaping steam
shall assist in closing as well as in opening the valve, and in
inclosing it in a case provided with a set screw and jam nut,
in order to adjust and secure the valve at will,
Mr. Charles A, Mentry, of Newhall Station, Cal., has in
vented an expanding reamer for increasing the bore of oil
and other deep wells, that can be let down through the tube
and expanded when it reaches the proper point for the ream
ing to begin. It consists of a forked reamer incasing an
expanding spring plunger projecting through its head,
where it is provided with a needle controlled by a trigger,
from which a halyard leads up to the surface.

An improvement in the class of coupling devices which
consist of pivoted hooks, has been patented by Messrs. Seth
8. Watrous and William Gerber, of Fremont Center, Mich.
The improvement consists in the combination of the two
cams projecting in opposite directions, with the coupling
hooks pivoted within the draw head on vertical pins, but in
different horizontal planes, the cams being arranged in rela-
tion to the hooks, so that the latter may be spread when the
cams are turned.

A Runaway Rallway Wheel.

A most singular railroad accident lately occurred on the
Erie Railway at Middletown, N. Y. The train known as
the steamboat express, one of the fastest on the road, had
just left the station and attained its full speed, when the for-
ward wheel of the front truck of the locomotive became de-
tached and started down the truck by itself. Such was its
impetus that it ran fully o hundred yards, then left the track
and ran through the brick wall of Bunnell’s lumber yard
before it came to astandstill. The cause of the accident
was o heated and worn out journal,  Travel was delayed on
the enstward bound track nearly four hours in consequence,

S — W —
Forolgn Frult Wrado of New York,
According to the nnnunl report of the inspector of customs
the value of the green fruit fmported at this port during 1878
was ns Lollows:

Por Amount

: contum Valaoe. of duty.
Variotion of fealt, duty Dollars. Dollars
Ornngos and Jomons .v..vniies ) 2,800, 00 000,505.20
Grnpoes A v 20 RN ) A6, 400,80
Pineapples. .., ..... . 20 HY U0 17,553.90
Bauanas .., 10 B 010 49,601,00
Limos i e 2 w, 10 3,004 156 40
Grape fralt,shaddooks, mangoos,
|:Iunlu|un. wiatormoelony, cantae
oupe moelons, and o fow other
varlotlos of groon frult not
nnmed 0% 8 KANEYVR R () 10,5711 1.007.00
Coconnuts, ., a « Froo 107 )
Tl IR & s Canatarenshy 3,700,000 W, 014,00
ALV A P S §, LA Ok tm.m %
Increase of value and duty for
1878, ob avaIni . $080 08 $100 578 ;0

There was o large increase In the quantity of fruit import-
ed from the West Indies, except in the case of oranges and
pineapples.  The falling off in pineapples is supposed to be
due to the establishment of large canning factories in the
West Indies.
and a quarter millions, occurred in the importation of cocon
nuts.  Of Mediterranean fruit, the lmportations In 1878 were

1t may be inclined at any desired anglo. It carries the hose |
up with it, and is arranged so that it may be usced in lower- |

An extraordinary Increase, amounting to two |

lightly iu excess of those of the preceding year. Of grapes, |
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’ the number of packages was largely in excessof thoseof any
| previous year, namely, 45,000 barrels and 12,000 half barrels.
The pomegranates numbered 200 cases.  The Mediterrancan
oranges and lemong number 1,254,802 boxes und cages,  Tho
nvernge loss on oranges was 86 per centum, aud on lemons
20 per centum.

From the West Indies, 12,042,675 oranges wers imported,
with an average loss of 45 per cent.  Of bananas there were
660,887 bunches imported—an increase of 157,916 bunches

invention consists 1n n novel and ingenious arrangement of |over 1877. Twenty-three per cent of the 2,704,778 pineap-

ples perished on the voyage. Nearly 10,000,000 coconnuts
were imported, with an average logs of 9 per cent,
Overland Boating,

The proposed construction of a ship railway across the
Isthmus of Panama has called to mind the similar though
'smaller portnge system formerly employed by the State of
Penngylvanin, For many years the system was used in
transporting canal-boats (built in sections) from the canal
between Conemaugh (near Johnstown, Peon.) on the west-
ern side of the Allegheny Mountains, and Hollidaysburg on
the eastern side. By this arrangement boats without break-
g bulk were passed between Pittsburg and Philadelphia
vin Columbia. The portage of the mountains was made
by means of inclined planes, at the top of which were sta-
tionary engines to draw up or let down the cars or trucks,
using a heavy hemp rope running over pulleys between the
rails to keep it from the ground. After reaching the top of
the plane n small locomotive was used along the * levels,”
as they were called, until the next plane was reached. By
this means transit was quick, and the expense of handling
the cargo twice was avoided. After the construction of the
Pennsylvanin Railrond, and the introduction of locomotives
that could draw loads up grades that years before were only
| capable of ascent by means of ropes and stationary engines,
the old portage rond of the State, becoming the property of
the Pennsylvania Railroad Company by purchase, was aban-
doned; and now the traveler can see, as he is whirled along
in a palace car, only the ruins of what was forty years sco
one of the most wonderful public improvements of the age.

A similar system is still employed in New Jersey for
changing canal-boats laden with coal from one canal system
to another.

The Export Trade in Staves, Shooks, and Hoops.

““The great majority of the sugar and molasses hogsheads
which are emptied of their contents in this city,” says the
Boston Commercial Bulletin, **find their way back to the
| West Indies again, The hogsheads are purchased from the
'refiners by an enterprising firm, who take them apart, clean
| the staves and*bundle them up into shooks, and expart them,
together with their heads, to Cuba, This firm have one
 yard in South Boston in which they thus prepare 2,000 hogs-
heads per week for export. The export trade in new shooks

| to the West Indies is also an important one, these last sell-
ing at from $1 to $1.75, while the second-hand shooks bring
but 50 to 75 cents. The stave trade of Boston is nearly all
in the hands of one firm; and as more than $300,000 worth
of cooperage stock of various kinds are exported, in addi-
tion to what is used in this vicinity, their business is a large
one. The staves, which are so largely exported from Bos-
ton to the Mediterranean and to England, are white oak.
Sugar barrels are ulso made from elm, and in New York are
| being made of a single piece, cut out for the purpose. The
|oak staves come from the West, largely from Michigan.
Staves are usually exported in the rough or unfinished state,
'and range all the way from $60 to $150 per thousand for
(hogshead staves, and $80 to £200 per thousand for pipe
| staves.”

AN
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Another Rallway Bridge for Ningara River,

In 1849 the Lewiston Suspension Bridge Company and the
Queenston Suspension Bridge Company were organized, the
first on this side and the second on the Canada side of the
‘ Niagara River. They built a highway suspension bridge at
Lewiston, and maintained it for some time, 1t blew over
Lone day and was never repaired.  The ruins of the structure
still remuin in the form of masonry on each side of the river,
and one cable still suspended.  The Oswogo Polladivm suys
that the Rome, Watertown and Ogdensburg and the Great
Western (Canada) railway companies have bhought the stock
of the old companies above named nnd formed n company
r with $1,000,000 capital to build a bridge ot Lewlston.  The
| work will be begun immedintely,  The beidge will be one of
| the finest of the kind in the world, The river ot the point
| to be crossed s 600 feet wide, Tho bridge will be a steel
[ truss structure of one span, and will bo & rallroad and high-
[ way bridge. The objeet of the partics in interest s to wecom-
modate the local trade of the Rome, Watertown and Ogdens-
burg road and that 6f Northern Now England and the West,

P —
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Coupe Cars for Londouw,

An order for fifty two-horse cars for use in South Loudon,
England, was recently completed by a firm of car builders
' in this city. The same company aro now building
| for the same market a number of one-horse ears of the ** hobe
tail” pattern.  In London they will bo known as coupis
These cars are provided with pay boxes, have horse guards
at the dashboard, and life guards in front of the wheols, and
are hung on Mr, Stephenson’s new method, which makes the
riding easy. They are finished in hard woids, and the seats
are upholsteced in fancy earpets.  Ameriean Cars are pro.
ferred in England for their superior strength and lightness.
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'RECENT DECISIONS unmn T0 PATENTS, TRADE
hraov.-.uumonm-num- District of
Missounrl,

MANUFACTURE OF ENAMELED THOX WARE —&T, LOUIS
STAMPING COMPANY % QUINDY of al.

1. Whero the original patent described a process of ennm.

oling iron, the gist of which consistod in a cortain prepara- I

ton of the iron and the application of any well known en-
ameling mixture, it was not at varianco nor incompativle
 with the invention desoribed to insert in the refssue of sch

t # formuls 88 to an enameling mixture which conld
work out the rosult.

2. If the specification contains such a description as will
enable one skilled in the art to accomplish tho desired re-
wult, it is sufficient without attempting to speculate s to the
philosophy of its action,

8 The testimony of a witness as to prior uso by him of
the invention patented is rendered unrelinble and incompe-
tent by the circumstance that his employers, aftor having
the benofit of his skill, sought the right to use the patented
process as soon a5 they heard of it; and the further fact that
the specimens produccd were very different from those made
under the patent.

4. Relgsuod Letters Patent No. 7,779, granted July 3, 1877,
W I G & W. F. Niedringhaus, for improvement in the
manufacture of enameled iron ware, are for the sawe inven-
tion as the original patent and valid.

The St Louis Stamping Company isthe assignee of re-
jssucd Lotters Patent No. 7,779, granted to Frederick G. &
William F. Niedringhaus, July 3, 1877, for ““ improvement
mn the manufacture of enameled iron ware,”

The olaims in the original patent are as follows:

1. The herein described process of enamcling iron ware
by oxidizing the iron during the process of the drying of the
glaze, substantially ns set forth,

That phiraseology is not changed in the reissued patent.

The second claim is:

A new manufacture of enamel sheet iron ware, ennmeled
substantially as described.

In the reissue the phraseology is:

As a new manufacture, mottled enameled sheet iron ware
having the oxidized buse fused with the surface glaze.

By the Commissioner ot Patents.
TRADE MARKE.—EX PARTE THE SAFETY POWDER COMPANY. |
The term **safety,” applied to powder, fuse lighters, and
explosive caps, naturally suggests that these explosives may
be used with comparative safety, and is therefore descrip-
tive, and is not registrable as a trade mark.
TRADE MARK.—EX PARTE THOMPSON, DERBY & CO.

The word ““swing,” when apphed to the socket of a scythe
snath which moves on a pivot, each point deseribing the arc
of a circle, and is made fast in different positions, indicates
the peculiarity of the socket with sufficient precision to be '
descriptive, and cannot be registered as a trade mark.

WHEEL PLOWS. —LAPHAM 4. BETTENDORF,

Under Rules 7 and 57 the party to an interference who
first files s completed application, including petition, specifi-
cation, oath, drawings, model or specimens (when required),
and first fee, is deemed to be the first inventor, in the ab-
sence of all proof to the contrary, and the testimony of the
other parties is to be taken first,

LUBRICATOR PATEST OF NICHOLAS SEIBERT.—APPLICATION
FOR REISSUE.

1. The machine for which Letters Patent No. 04,780 were
granted September 14, 1869, to Nicholas Seibert, in the form
in which he constructed it, necessarily involved the use of
bydrostatic pressure as a force for the expulsion of the lubri-
cant from the lnbricating cylinder; but it was designed to
be a steam lubricator, and the presence of hydrostatic press-
ure in the device, as an operative force, was not known or
suspected by Seibert until after he had obtained his patent.

2. As he who, by a lucky accldent, discovers a new art, is,
under the law, as much entitled to a patent as he who, by
an effort of genius, invents a new machine, however inferior
in merit his work may be, so, also, is he who invents a ma-
chine which accomplishes its object entitled to a patent for
it, whether he does or does not correctly understand the law
or philosophy of its operation.

3. Beibert’s lubricator, which was operated by hydrostatic
as well a8 by steam pressure, wus his invention, sithough he
did not fully understand the law of its operation; and he is
entitled 1o a patent for this particular machine, whether it
operates as & steam lubricator, or as a bydrostatic lubricator,
or as both combined,

By the Acting Commissioner of Patents,
MACHINE FOR CLEANING SILK THREAD,—TAYLOR 0s,
MARTIN,

When the evidence in an Interference develops the fact
that the contesting partics are not independent inventors,
but jointly devised the invention, judgment of priority can-
not be had in favor of cither party, but the interference will
be dissolved,

KUADE HOLDER FOR LAMPS. ~—MANSHALL 04, P18 el al,

1. Certain motions to strike out, not the final judgments
of the Examiner of Interferencos and the Examiner-in-Chief,
but the views properly expressed by those tribunals in arriy-
ing at such judgments, denied.

2, The sole purpose of section 4,904 Revised Statutes be-

jng to enable the Commissioner to determine, by proceed-

Scientific gmmmu.

[/\m usT 23, 1879.

to an applicant, notwithstanding n patent for the same in-
vention hax boon previously fssued, or to which one of two
or more contonding applicants a patent shall fssue, the ques.
tion of priority between two or more patentees who may be
pactios to the prooceding need not and cannot be detormined,
after judgment therein has been rendered against the appli-
cants who acquiesco in such judgment,
AVPLIOATION VO IREFRIGEIATOR PATENT, ~<BATEH,

1, A machine and o product, o process and o composition,
an art and an artiole, and a ** mothod and the menns," ench

constituto distinet patentable subject matter, and but one of |

them can be the subject of o single clnim.

2. Whore the improvement made consists of an apparatus,
it alone should be elaimed, and not its functions, nor should
tho apparatus be elaimed oy means " for accomplishing the
result,

APPLICATION FOIL A DESIGN PATENT FOR S8POON IHANDLE,
—TEATTIE.

More than one separate and independent design eannot be
claimed in the same application; but, where the design is an
entirety, & claim for the entire design, as well as claims for
sub-combinations of the parts, is allowable.

The Mysterious In Bollor Explosions,
There is beyond guestion an element of mystery attending

certain boiler explosions,

of water or extensive corrosion of plates, were regarded as
mysterions and remarkable,
almost without number to account for their occurrence—in |
a word, to solve the mystery. The spheroidal theory of |
Boutigny d'Evrcux may be cited as an example, When
water is dropped on a hot plate it assumes the spheroidnl

' condition, runs about in drops, and evaporatesslowly. The

drops are really not in contact with the plate at the time,

‘each drop being enveloped in an atmosphere of its own
When the plate cools the water touches it and flashes |

vapor.
into steam. It was supposed that under certain circum.
stances water assumed the spheroidal condition in normal
steam genorators, and that a great development of steam en

sued when the furnace plates cooled a hittle; 80 much steam
being made thus in a few seconds that the boiler burst, This
idea is now well known to be fallacious.

Another theory was that if a boiler was heated red hot and
cold water pumped in it would infallibly explode; this is
obviously the tail end of the speroidal theory. Inasmuch as
the specific heat of iron is but one ninth that of water, in
round numbers it follows that nine pounds of iron heated to |
about 1,500° must give up their heat 1o make one pound of
steam; and it has never yet been shown how enough red hot |
iron could be present in a boiler to cause a development of
steam with which the safety valve could not deal. Many
experiments have been carried out to test the point, with neg
ative results as far as explosions are concerned.

The electrical theory was broached. What this meant we
never understood, nor did we ever meet any one who did. |
One gentleman promised to prevent all explosions from this |
cause by incasing every boiler in thin sheet copper. Another |
proposed to fit conducting wires to put boilers in communi |
cation with the earth. The notion that water was decom |
posed into oxygen and hydrogen, and subsequently recom-
posed with a terrible explosion, kept its ground for a long
time. We believe we may say that no engineer possessing a
moderate knowledge of chemistry holds such a theory now
The inspecting engineers of the various boiler insurance and
assurance companies were the first to place the whole sub-
jeet on a sound footing. They showed as a result of their
experience that boilers burst beeause they were too weak to
withstand the strains brought on them by the internal press-
ure. They proved that in the vast majority of cases furrow-
ing, and grooving, and corrosion in all their multifarious
forms, were the agents operating to bring about boiler ex-
plosions, and they carried back such catastrophes from the
regions of romance to those of everyday life, Therels some
reason, however, to fear that theso gentlemen have gone a
little too far; and that by assigning all boiler éxplosions to
one cause they are doing harm and stopping inquiry into
certain secrets of nature about which we do not know quite
s0 much as is desirble.

That by far the larger number of explosions which occur
every year in Eogland are due to weakness of the boilers
which give way, either congenital or acquired, we should be
the last to dispute. But it is equally indisputable that events

| take place now and then which quite upset all conclusions

based on the idea that explosions always take place because
a boiler is too weak to withstand normal strains, and these
said events apparently contradict much that sound scientific
authorities teach, Thus, for example, although the entrance
of cold water into a red hot bofler ought not to cause an ex-
plosion, yet there is one case at least'on record in which, on a

" Ipail of cold water being poured suddenly into n red hot

kitchen boiler, n most violent and disagtrous explosion took
place. The weight of metal engaged here was, however,
very gront as compared with that of the water, It is also
shown that explosions bave ensued when water was pumped

(into plain eylindrical externally fired boflers, which had been
Lallowed to run short,

On the other hand, boilors patehed and re-patohed, ead |

seomingly worthloss, have hy the hundred done their duty
for yenrs without n catastrophe, while boilers as woll made
as possible, and in excellent condition—nearly new in fact—

At one time all explosions of |
boilers, save those which obviously resulted from shortness |

Theories have been formed |

ing lmovm 08 nn Iulnrfomnco wlmlhur he will geant o patent | have ¢ \plml- wl with disastrous reslts,  Holong ns rum.wmu

and corrodion nre present it is easy to nccount for the failure
of u boiler, It Is when explosions of strong boilers oceur thut
{Inspectors are at fault, differonces of opinion arise, and we
becomo enveloped in an atmosphiere of mystery outof which
it is difficult to find the path which leads to certuinty. Two
notable exumples of this have boen recently recorded In our
golumns’ one is the Coltness explosion, “‘ll.v-n wix boilers out
of ten flaw away at once like & covey of birds: the othor is
the Kersloy explosion, when one
leaving the rest intact.

As regards the Coltness explosion, that, as is well known,

has been explained by Mr. Fletehor on the theory that one
boiler which exploded first had the
and consequently gave way from a sheer accumulation of
pressure.  We cannot find that one tittle of definite evidence
was adduced to show that any such plugging took place,
\ Mr, Fletcher is, no donbt, satisfied on this polint, but wo are
[not. In fact his theory is based on pure assumption. But,
granting that he was right, how are we toaccount for the ex-
plosion of the romalning five bollers? Onpe explanation is
that the boilers wore bedded so close that they rested agninst
each other, and that each boiler ax it gave way staved in the
gide of the next one to it.  To make this an intelligible cayse
of explosion, it must be nssumed that the sudden reduction
of pressure on the outrush of steam through the side of the
broken boiler caused so large a portion of the contained
water to flush into steam that the boiler flew into picces he-
fore the steam 8o produced could escape. But it is well
known that the Coltoess boilers were strong enough to stand
a pressure of 300 pounds on the square inch, and it is diff.
cult, if not impossible, to see how steam of any pressure like
this could be produced. Only as much water would be con-
verted into stenm as would suffice to restore the pressure in
the boiler to something less than what it was before the rent
took place, To nssume anything clse is also to assume that
once the process of flashing is established it will go on re-
| gardless of the pressure set up.  This is a very important as-
sumption; nay, more, it is a complete begging of the ques-
tion. If it can be shown conclusively that the stored-up en-
ergy in a boiler can all be expended in flashing water into
steam, Il flashing is once fairly set up, without any conside-
ration for the accumulation of that pressure which is inimi-
cal to the operation of the flashing function, then we are
face to face with a new physical law which would clear away
much mystery, and set boiler explosions, like that at Colt-
ness, in a totally new light. It is a notorious fact that a
great many explosions take place just when an engine is
|slarlcd. If we may assume that the sudden reduction of
 pressure sets up flashing, and that the process is continued
by, if we may use the words, its own ois ofoa, then it is easy
' to understand why a sudden reduction in pressure may cause
| an explosion; but until some definite statement of facts is
| available, we must hold this ideato be pure, little supported,
theory, and nothing clse. If we are asked, how, if we reject
the theories of Mr. Fletcher and others, we explain the Colt-
ness explosion, we reply that we cannot explain it, because
| there is not sufficient evidence available on which to base an
oplnlon.

In the Kersley explosion we have a boiler, insured, care-
fully looked after, and apparently sound, going to picces 4
| without having given warning in the way of leakage. Here
agsinweﬁnd boiler inspectors dealing largely in pure as.
sumption. Mr. Hiller, the engineer of the National Insur-
ance Company, took it for granted that an elbow pipe was
broken off and let the water run out. But there isnol a
scrap of evidence that a cast iron pipe was broken as sup-
posed, Mr. Baldwin, another boiler inspecting engineer,
holds that Mr. Hiller is quite wrong, and that the boiler
burst because the plates had become weakened by age; that
they had “*lost their nature,” to use a word well known
among iron makers. But even Mr. Baldwin finds all the
plates he tested so strong that the boiler should have with.
stood on the lowest ealenlation double the pressure at which
it was worked. It is to be presumed that the inspecting en-
gineers of boiler Insummee companies are the greatest au-
thorities in existence on all that pertains to the life and death
of steam generators.  When we find any one of these gen-
tlemen unable to form any opinion concerning eerhinclhl-
trophes, which is not flatly contradicted by a pr
brother, it would be folly to deny that there are
boiler explosions—that is to say, thbhm
some causeor causes unascertainable. Mwmm
remain in ourpmnntlgnnmhwryim‘ ) ~ But

boiler out of eight burst,

steam pipe plugged up,

ration and ebullition have been.
umlmto:slurnld_m
about which men speak all the more
roully know.—The Bnginsr,
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ory mon 1o take an Ioterest 10 the white,
o bods.  Digging and shipping on
~ oars will oost 50 cvnts per ton. M. J. Dobachiuts, Dolle-
ville, 1L, Agent. _
“Tho New Beonomlser, the only Agricultural Engine
with roturn fue bollor ln use, Bee ndv. of Portor Mfk.
Pake .
Employmont Wanted,—Too) Maker and Machinist,
Can (0 tho best of work, Had charge of men fortho
&hbm . 0. Box 81, Romoe, N, Y.

 Forsaith & Co., Manohester, N. I, & 213 Center St., N,
Y. Bolt Forging Machines, Power Hummers, Comb'd
ﬁnmm.aumnmxa-numumm-
‘ery. Sond stump for (us, cat. State just what you want,
~ The Eloetric Light In its Practical Application, By
P. Higgs. Numerous llustrations. $.50. Mall free.
E. X F. N. Spon. 8 Broome St., N. Y.

Wright's Patent Steam Eugine, with automatic cut-
Off, The best engine made. For prices, address William
‘Wright, Manufacturer, Nowburgh, N. Y.

For Solid Wrought Iron Beams, cte., see advertise-
ment, Address Union lron Mills, Pittshurgh, Pa., for
lithograph, ete.

M. Preutiss & Co., 14 Dey St., New York, Manufs,
Taps, Dies, Sorew Plates, Reamers, ete. Send for lst.

For Sorew Cotting Engine Lathes of 14, 15, 18, and
2in, Swing. Address Star Tool Co,, Providence, R. I.

The Horton Lathe Chucks; prices roduced 30 per cent.
Addross The B.Hoiton & Son Co,, Windsor Locks, Conn,

Ldncoln's Milling Machines; 17 and 20 fo. Screw
Lathes. Phoeolx Lron Works, Hartford, Conn,

A Cupols works best with forced blast from o Baker
Blower, Wiltraham Bros,, 2,815 Frankford Ave., Phila.

" Jiand Fire Englnes, Lift ana Forco Pamps, for fire
2 ‘4,-.“...... rret v |.‘

: ,'ﬁ.‘l.!.‘.nglws,.x.r-m.o.;.a.
Kopt 8t 7 Liberty 5t., N. ¥, W, Sellers & Co
Tnjvotor, worked by & slngle
olronlary. D, Saunders’ Sons, Yonkers, N, ¥,

Anovsp mup Worrd Wit GENERAL
faxnum. By John Russell Youn - ﬂeov;
¢

Scientific :

"hiladolphin Smelting Co., I'bitn., Pa.

enlarged our eapacity o 96 cruciblos 100 Ib,
1 to make castings of 4 tons welght

Cneting Co., Pittaburh, .

& Co., Eencon

Por Stafts, Pulleys, or Hangers, call and see stock

have introduced & new
of & lever,

Steam and Gaa Pitters’ Tools & speclaity. Send for

W, Selies & Co., Phll

NEW BOOKS AND PUBLICATIONS.

York: Subseription Book De
the American News Company.  Pub-
shed fn 20 parts,  Each 68 pp. 8vo. II-
Tustrated, cunts,
Parts I, and 1L of this splendid record of travel
cover the experiences of Genersl Grant in Bogland, No
travelor wis over recelved with so much distinetion by
the lendors of thought and action the world over, or ever
saw, under mote favoeable conditfons, the best that the
elvillzed workd s to offer, ‘The narmtive of his journey
Incloveely told and lavishly (lustrated; and, so far as
publisliesd, amply fulflils the promise of the publishers
0 make it tho fAnest record yot printed of a tour of the
world, With such a wealth of superior material to
ehoowe from Mr, Young conld scarcely fall to make an
Intereating volumeyg his skill and experience a8 a jour-
nallst left no doubt of hix making good use of his oppor-
tunition, 1t Is not lkely that any other writor will over
lavo a story to tell Involving so many brilliant scenes
or contalning so mucl to gratify Amerlcan pride,

Bios or 1 Coronrano Varuey, By Elliott
Coues, Purt First, Passeres to idw,
Washington:  Government  Printing
Ofee,

It Is rare that a book, moro especially an officlal
document, Is xo moch more than It professes to bo as
this admirable report of Dr, Coues, The value of the
bibliographical appendix it Is Impossible to overesti-
mate, The wholo sabject of the bibliography of North
American ornithology and of the synonomy of North
American birds bhas been worked up ancw from the very
beginning, every point belng verified by personal Inves-
tigation. It is by far tho bost work cver done in this
department,

Tue Anr IxtTercoANGe. Volume 1L Jan-
uary to June, 1870. New York: The Art
Interchange Publishing Company. Price
$1.50 o year.

This unpretending but sensible and admirably edited
houschold journal deserves the cordial support of every
one who cares for the promotion of the polite arts, It
i# not only an art nowspaper of a fine and discriminat.
Ing character, but a periodical Instruction book giving
theorotical and practical | in art methods, which
will be found of value o every refined honsehold. It is

Presses, Dies, and Tools for working Sheet Metal, etc.
Frult & other can tools. Bliss X Willlams, B'klyn, N. Y.

Linen Hose.—Sizes: 134 in., %c.; 2 in, 25¢; 24 in., | ORGANTC CryasTry, Pracrican Axp Traeo-

Te. per foot, sudject W large discount. For price lists |
of all stzes, also rubber lined linen hose, address Eureka
Fire Hose Company, No. 13 Barclay St., New York.

Workshop Recelpts for Manufacturers and Mechanics,

:

published fortnightly, and each number has twelve
pages, with an occasional lllustrated supplement.,.

RrETICAL. By Hugh Clements. London:

American,

(@) D. H . writes: 1. I have been got-
ting up & colleetion of entomologleal specimena for the
past dor 4 years, and | have found that my specimens
are oaten by a small grub which spolls & great many of
them, [ think they must generste In the spocimens, as
somo of thew are not exposed to the alr, Wil you
please luform me what 1 can pot on the lusect that will
provent these moths hatehiogand not injare the specis
men? Would corromive sablimate do to palnt them
witht A, Impreguate the specimens with a solation of
arsendous neld In dilute alcohol. Seo p. 11 (40), volume
85, Scoexrino Axmmcax. £ Will equal parts of aleohol
wnd water proserve zoological specimens as well as puro
aleohol? A. No. 8 Wil you pleaso Inform me also
what Ii the Intest lustratod work pabllshed on Amerl-
can Inseets and roptiles sultable to clamify and stady up
entomologleal and zoologieal specimens? A, Consult
Packard's ** Guide to the Btady of Insects," Westwood's
SPhesmurus Entomologlons Oxonlennsls," Nicholson's
Zoology, sud Owen's ** Vertebrate Animals.*

(3 G. M, asks how methyl chloride can
be used In the production of fee, A, Mothyl chloride,
which s ased In the mannfucture of green and violot an-
1line colors, was omployed for this purpose some yenrs
since by Raou) Plctet, and lateoly Mr. Camillo Vincent, of
Parls, has used It to produce very low temperatore, If
compressed methyl chloride I liberated from this over-
prossure it will begin to boll, and the temperature will
fall to 8" Fah. This bolling will then stop, awmd the fluld
maothyl chloride will romaln quiet without evaporating
any further. By means of an air pamp the tem
oun bo reduced to —407*, The small machine that Mr,
Vincent uses for this purpose consists of a double walled
copper vessol, botween which two walls the methyl
chloride enters st A, Thespace, M, contains some noue
congealable liguid—alcohol, for Instance, The space,
B, 1s flled with some non-conductor of hest, as mineral

Blackie & Son, 16mo, cl., pp. 253
Specially desigued for the students in the Science and
Art Departigent, South K The descriptive

Tllustrated. $2.00 E. & F. N. Spon, 4 Broome SU.X.Y. | portion appeared originally in a series of articles in the

Nickel Plating.—A white deposit guaranteed by using  Bagiish Mochanic, to which bas been added some fifty
ourmateral. Condit,Hanson & Van Winkle Newars.NJ. pages on the identification of organic substances, a

The Lathes, Planers, Drills, and other Tools, new and | shoet chapter on fixed and essentlal olls. 2 brief descrip-
second-hand, of the Wood & Light Machine Compasny,  tion of apparatas used In this department of chemistry,
Worcester, are being sold out very low by the George  a list of practical questions and excrcises, and eighty or
Place Machinery Agency, 141 Chambers St.. New York. | more pages of papors set In organic chemistry at the

Hydrsulic Prosses and Jacks, now and second hand, Kensington examinations (with answers) for the ten
Lathos and Machinery for Polishing and Bafing Metals,  years ending 1578,

E Lyon & Co. 40 Grund St N. Y.
Walrus Leather, Solid Walrus Wheels; Wood Wheels

covered with walrus Joather for polishing. Greene
Twesd & Co., 18 Park Place, Now York.

Bradley*s cushl i helve b . Sce {llus, ad, p. 1206,
Excelslor Steel Tabe Cleaner, Schuyikill Falls, 'hila, Pa,
Vertical Englnes, F.C.& AE. Rowland, New Havon,Ct,
Band Saws o spoclalty. F, 11, Clement, Rocliestor, N.Y,
Diamond Drills, J, Dickinson, 64 Nassau St., N, Y,
Sheet Metal Prossos, Ferracate Co,, Bridgeton, N. J,
Vertical Burr MIlL. €, K. Bullock, Phila., P'a,

Split Pulleys at low prices, and of same streogth and
appenrance as Whole Palleys. Yocom & Son's Shafting
Works, Drinker 8t,, Philadelphia, Pa.

Nolse-Quieting Nozzles for Locomotives and Steam-
boats., & different varieties, adapted to every class of
eagine. T. Shaw, 915 Ridge Avenue, Philadelphia, s

Stave, Barrel, Keg, and Hogshead Machinery a spo-
clalty, by E. & 8. Holmes, Buffalo, N. Y.

‘ HINTS TO CORRESPONDENTS.

No attention will be pald 1o communications nnless
nocompanied with the foll name and address of the
writer,

Nuames and addresses of correspondents will not be
given to inqnirers.

We renew oar request that correspondents, in referring
{0 former answers or articles, will be kind enough to
| hame the date of the paper and the page, or the number
of the question.

Correspondents whose Inquiries do not appear after
'8 rensonable time should repeat them.

FPorsons desiring apecial information which Is purely
of & porsonal character, and not of goneral Interest,

wax, etc. B isa stopcock which is opened and closed
by tuming D. P Isa wrought lron receptacle contain.
ing the flaid methyl chioride. In order to conduct the
methyl chloride into A, the side opening of the receptacie
is connected with the rubber hose that is attached to B,
the receptacle s ralsed and {ts stopeock Is opened, That

123

e

thinned somewhat with bofled ofl and turpentine. When
this hax thoroughly deiod wash off the sarplus gold with
water and s plece of cotton wool. Sllvering may be
dono with the leaf, but It i better to use & dry smalgam.
Heo p, 915, $pon's Workehop Recelpte,

(0) J D, M. asks how sperm oil can be di-
vested of Its gum and prepared for use on the rewing
machine and other delicate machinery, A Allow the
oll to remaln In contact with & guantity of Jead tarnings
or elippings (or soveral woeks (usually vix weeks in re-
quired), then decant and straln through linen or a sand
filter  Sea p. 1670, No, 106, BOEsTIFIG AMERICAN SUr-
PLEMENT,

(M F. C. B asks (1) how to hore n 8x4
Inch oylinder for stenm engine. A You can bore it In
an ordinary slido nthe, with boring bar and cutter, £
How to make s permanent duposit of bright silver In
deslrod places which cunnot bo reached by the hand, on
the inner sarfaco of bottes. A, Sllver nitrte, 1 ounee;
distllled water, 1 pint; sirong aqua smmonis, ¢, «,
added gradually to first precipitate, and then redissolye
the wilver; honey, 3 ounce,  Pour this solution Into the
bottles, ete. immenso them In water and boll for 10 to 30
minutes, or untll properly coated. See article * Sllvering
Glass,” No. 100, SCIENTIFNG AMEICAN SUFPLEMENT,
8. Do most sclentists of the present day, who have
looked Into the subject, belleve In phrenology? A, No,

(8) 8. E. writes: 1. T wish to turn & block,
| composed of & number of different kinds of wood; what
| 16 bost to glue them with? 1 also wish to glue very
ilhluuﬂp-olvoodtollm;wbuhlhouwrum
purposa? A A fine antmal gloe Is as good as anything
| for these purposes, 2. Where can 1 get an sutomatic
|lldn register, and about what would one cost? A In-
sort an advertisement In * Bosiness and Personal™
colomn. 3. How many people have obtained American
patents? A, See the numbers In patent list on another

page.

@) H. L. B. asks* What size of steam
pump wonld be required to force water through a 3 inch
main & distance of 3,000 feet, with 50 feet elevation at
end? A. You can use sny sfze of pump you please;
it must be determined by the quantity of water you wish
tolift in a given time.

(10) H. M H asks: 1 What pressure of
steam will & boller stand made like the one described
In Surrrexxsy, No 182, page 25301F A, If well pat to-
gether, 150 Ibs, per square inch, 2. Where should the
water stand in it? A, One to two Inches below top of
lower flasks

(11) W. M. asks: 1. Will a boiler of 20
inches diameter, 20 fnches high, i inch iron, hold 350
Ib. of steam to the square inch? A, Make it at least
5-16 inch thick., 2. How thick should the cylinder be,
31§ Inch bore, by 6 Inch stroke, to make 400 revolutions
per minute, boller pressure 300 1b.f A, 3 lnch when
finished,

(12) C. J. B. asks: What is the greatest
depth in which any submarioe diver has successfully
operated! A. We think about 120 feet, at 8 wreck un
Lake Erle,

(13) W. G. R. asks (1) how to make a pre-
paration to dip packages in to give them 3 coating that
wil) keep them waterproof and airtight, packages cov-
ered with brown paper. A. You may try the following:
Shelluc, 4 parts; borax, 1 part; water, ¢. #,to formon
boiling & very thin sirup. If required to dry very
quickly, use hot. Or use a solation of shellac in wood
naphtha containing s emall quantity of bailed oil
2. What will make a good cheap washing crystal? How
is bluing pat in washing crystal. and what kind of hlae
Is used? A “Washing crystal™ is common commer-
cial carbonate of soda, subcarbomate of sods. The
bluing is cither ultramarine or aniline blae (BB), added
during the crystallization. 3. Can you get me a com-
pound analyzed of a vegetable kind sud tell me what it
containg, and what would be your charge? A, Yes; the

part of the methyl chloride that evap cap
| throogh the opening, 8. As soon as the temperature has

' fallen to —8* (the boiling polut of methyl chloride), the |

pening, S, is closed. If it is desired to lower the tem-
perature to —67°, an alr pump must be attached to B,
In this waya quart of alcohol can be kept at a tempers-
ture of —67* for several hours,

(4) U. R. N. G. writes: 1 have about £5
gold (pure) dissolved in hydrochlorie neid;after acld Is
dried on fire, the gold is redissolved in solution of bichro-
| mate potassium, Do you think [t s ready for gliding
In clectrotype battery? My battery s bichromate
potassium  and sulphuric acld for carbon, and weak
sulphuric acld for xzine, The matter for gild.

Ing Is hung on the zinc by a copper wire, and the
{gold fs hang on the carbon by a copper wire.
WIHll that do? If not, how Is that done? A. Purify the
gold by fusing It with 10 parts of borux glass in a black«
| Jead or French clay crucible; digsolve 1t by ald of beat
In & mixtore of 8 parts hydrochloric and 1 part nitric
ncids, and evaporate the solutlon cautiously over a
water bath nearly to deynoss. Procood as dirceted under

cost depends apon the nature of the compound.

(14) W. S. J. asks: 1. Which is the best
deep sea rounding apparatus in wse? A, That used by
the United Suates Coast Survey. 2, What are its de-
fectst A, This is probably ns near perfect as any in
use,

|

| (15) W. asks: What acid can be used (if
any) in making & monogram type upon copper, to cat
away the surplus moetal, leaving the letters stand out
in relief, and the surface smooth? Please describe the
process or give some other good method. A, Use
niric acid diluted with about 3 volames of water.
Cover the portions to remaln untouched with paratine.
The sand blast may be advantageously used [nstead of
acld in some cases.

(16) Our correspondent C, N, writes: Is it
known what Is the actoal differvnce In the amount of
fuel required to ran a statiooary boller (doing sabstan-
tially the same work) In winter as against the summer
season, caused by the difference In tomperature alone?

houll | 5. ace ’ s aubitee
Solid Emery Vulcanite Wheels—The Solid (Original | 170\ romit {rom 81 10 $5, accarding to. the suliject,

Ymery W -t ki erior, |
"y heel — other kinds imitations and inferio obtain such Information without remunemtion,

B4 We eannot be expectod to spend timo and labor to | AMEmicax Svrrizsesr. 2. 1 have & big gutta percha

tead of ** Blectro Gliding™ p. 2,540, N wxrno UTHARS some of your readers can give the amoant of
. ng," P 3,540, No. 100, Sox . fuel that was required (0 ran a boller that was exposed
to the weather, for each of the twelve months, doing

Oaution.~Our name s stamped in full on all our best
Standard Belting, Packing, and Hose. Buy that only,
The best s the cheapest. New York Belting and Packe
\ng Company, 57T and 3 Park Row. N. Y.

Ormamental Penman's Pocketbook of Alphabets. 22
plates, Tc. Mall free. E. &F. N. Spon, 446 Broome St >
NoY.

For Sale.~United States Patent on Diagonal Churn
Working model oo exhibition. Address * Techniker,"
Room 8, Staate Zeitung Building, Now York,

New 834 foot Boring and Turning Mill for zale cheap
A Brst class tool. Hilles & Jones, Wilmington, Del.

dish, one comner of which Is broken; can you tell me
Any numbers of the ScieNtre Asumean Supppe-  howl can ropair ity A, Melt together equal parts of
MuNT referrod toin these columns may be had st this | pitch and gutta percha, and add 4§ part of powdered
oMce. Price 10 cents each shellac.  This shonld be well stirred togother, Uso hot,
- and clamp the parts woll together until the coment has

(1) 8. 8. H. nsks: 1. What effect would hardenod, 8, How are electroty pes taken from the gola-
the explosion of one pound of dynamite, 40 fathoms be- toe mould? A, It Is neceasary to takea plaster cast of

| neath the surface, have npon the larger flah (n the fuy. the gelatine mould. From (his a poritive cast can |

medlate nelghborhood? A, Those within the toumediate readily be obtatned.
| vieinlty of the explosion would be killed thromgh the rup- 1 (5) F. N, L. asks how the bright gold and
| tare of the alr bladder and Intestines; they would sink at | silver lottering Is done on glass. A. The size s pre-
once (0 the boltom. Those at a distance would be sime | pared by dissolving one onnce Isinglass n Just enough

Manufactarers of Metal Pocket Match Boxes please I ply stooned, and would rise to the surface after o time, | water to cover 15 when dissolyed add a pint of rectified

address Harrison Hrothers & Co., Philadelphia, who wish |

o contragt for yuantity

Elovators, Frelght and Passenger, Shafting, Pulloys,
und Haogers, L. % Graves & Son, Rochester, N. Y,

Holly Systom of Water Sopply and Fire Protection
for Citios and Villagos, Beo advertisomont in SOIEN-
TIVIC AMEIICAN of this woek,

Lathos, Planers, and Drills, with modern lmprove-
monts. The Prott & Whituey Co,, Hartford, Conn,

{ 2. 11 the effect I dostractive, what would be the proba. | wine spirit and make up to a quart with water, Glve the
ble diametesof the circle of death? A, Perhaps within | clean glass & flowing coat of this, and carefally lay on
nradius of 80 yards. 3. Measuring from the surface, | the leaf, which will then readily adhere to the glass.
to what dopth would the concussion be sensibly felty | Let It romaln 98 hours to dry, The design or lotter Is
A. The shook of tho explosion wonld be felt most se- | drawn on paper, and the Unes pricked with needle
verely downwards—It s difficalt to estimate. The dls- : holes, Place this against the glldea surface and dust It
turbance woald reach the surface, but the concusslon thoroughly with powdered whiting, When the paper is
there would bo comparatively slight, 4. Do flsh eaught | removed thero will remuln & oorrest copy of the design

l;\n l;l- way beoowme unflt for food; if so, In what way? J or letter on the gold, Now flll up the oatline with ofl
0,

wold slzv ln which has been ground gome orange chrome,

comparatively the satne service, The result of a twelve
months' performance of & small portable engine and
bodler, used for sawing wood, would be a faic test, as
the exp of It to atmospheric changes would be un-
Questionable, [Perhaps some of our readers will be
able ta furnish the information destred by C. N.}

(17) F. B, nsks: 1. In the dynamo-electrie
machine described (n SyrrLEsEsT 161, can the cores of
the eloctro-magneta be cast of common cast from, of
would that be too hand? A, Soft cast irom will do.
2. Tow loag ought a bichromate battery work withont
attention® A It depends on how much is reqaired of
It. Ordinarily two weeks. 3. What s voleanite! A
Hard rubber.

| (18) A. M. W. asks: What metallic or nox
metallic subatance, heated (0 a red or white heat, w
rotaln that degroe of heat longest aftee it bas
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privo of & six horso power magnetlo ongiey A, We
think there are 1o onglnes In market of that size,

20) D. T M. writes: In o firo engine at
work, throwlng water throngh 900 foet of loso with an
Inch noxale, where In the groatest prossure of wator:
ax it loaves the onglne, or at toe lueh holo at the end of
the nozzle! Ao At the pump,

@D J. Fo—A simple dovice for covering
wire I8 shown (0 tho annoxed engraving. A % tube

having & smooth exterfor s scrowod nto A wooden | presents one thoukand millions or one hundred miliions; { Draw bar, R EOY, 0w psyesnasesdns

Scientific American,

@8 J. W. W writes 1 inclose you sce-
tion of samll fountain reservolr, with (I think) & vovel
automatio siphion, We boilt two small fountalns in a
portion of the yard where the inmates havo acooss to
them, and fearing the overflow pipe woald be tampered
with, Ipat lo asiplion overflow as shown ln the out.

|

1t unswors Lwo purposes, noting as o positive overflow, |
and, whoen {tis desieablo to elean the basin, the ontire
by of water oan bo xiphoned ont by puttiog a mmall |
wood plug o the alr hole at tho bend,  This device has
peen working about two months under & variable pross |
wro of water, and the water line never gots above tho ro. |
turn ¢lbow, or bolow the bottom of air hoe,

(20) E. H. M. asks how (o obtain crystals |
of bismuath, A, This Is effectod moat casily by molting
two to four pounds of the metal in o hemispherieal fron
lndle, allowing it to cool slowly untll n orust Is formod
on the surfaco, then breaking this with a wiro and
ponring ont quickly the still finid metal from within, |
This ylelds, If not always lunge crystals, nt least facos,
fromwhich project the corners of numberloss cubiw, |
Fine large crystals, with beantifol stairdike arrange-
ment, can be obiained only by making the bismuth |
chemically pure, which is a tedions operntion,

(80) P. H. V. asks whether one billion re-

siandand, and supporis o wooden pulley that carries o | please put the figures the way they shonld be written to |
spool containing the sllk or cotton with which the wire ' represent one billion. A 1,000,000,000.  French method

is wrappod. Thoe thread passes from the spoal through
the small wire guide hook, thence to the wire to be
coyered, which Is dewn slowly through the tube ax the | was blowing protty briskly, T felt, as Isat at my win-
pulley revolves, The pulley may be turned by connee-

correct for this country.

(81) C. M. D, writes: To-day when the wind |

dow in sixth story, o tingling =ensation in my forchead, |

|
2745, 2T4%
o Niam

oot and ahoo heel, %, M. Richardson ..
Noot erimper, M 8. Love
Bottle wrappor, L Swopo... ..ooveeis
Box valling machine, H. Messer

Rmoolota, oto , stock for, C. Downs ...
Drush, blacking, M.V White . ...... ....
Buokot, metal, M. Campbell (r) .
Buckle, trace, M, Ross. ..., > <> <
Nuckwhoat hulllng apparatus, G. 8. Cranson ..
Bargiar alurm, T. D. LOCKWoOd . coviviivivins on ?
Barglar slarm, A. P SBims

13 04

8800

O box, swinging, . Ackor .. c.covprreinnccnsiss
Car brake, astomatic, D, A. Hopkins .. e JTH18
Car brake, automatic, B. F, Stowart. ., see ANTH0

Cargoupling, d 1 Wright ., .. o0 veens v 217,501
Oarding ongine stelppor spring, ¥, o 27600
Onrding maohine, G Bston o0 oo e o 207,008

Qarringo coupling, A b Webmtoer,..,
Careigo top, sdjustable, W. Davis,
Carrioge top Jolnt nnd rall, Goddard §
Qart, barrol, Adnir & Palmor. ...
Cartridgo, pyroteolinio, B. 8 Hont . ...
Coasting motals nnd the slloy, proventing orystal-
Heation and blow holes o, T Fleitmann...,., 217,528
Cheok, bank, D, D, Grogory.... ey o 274

2748
2700
o T087
217,408
MVRATY

Ohurn, J. M. Parkor, ... o 217,087
Clothos drior, G, Dnmo  ouevernnn o 250515
Concl wroneh, 1L A, Wobber. ...ovvvane « 205,088
Coal hod, Holnor & Winstandle 217,000
Cork holder, O Zwlotusolh,, ... 27567
Corsot, M. Colin . ..,,.00
Cotton, oto,, pross for, It Farloy
Cotton wing swoop, O, 12, Kstos ..o cvanns .
Crueiblo and pottery mould, WV, Driscoll..... .... 217,568
Crushor nnd grindor, rook, oto, W. C. Morlson... 21747
Curtaln fxturg, Buokloy & SAWYOr covieiiieeiiie. 207,678
Cutlory, pookot, J. D, Frury, .. ..oee o 217000
Cutlery, pocket, J. I8, I, Leonnrd,,, < A08
Doooy for wild fow], E. Redmond ...... 217,453
Dish, covered, W, K. Hawking, , 217461
217,015

Drawlog framos, ote, composition rollor for, J. M.

Smith oo sssdunreing SaSpaseveansaarusassye . 2175657
Drip plpe, © R, Joyoo, ..., - 217588
Door check, T P. White,. - 215,565
Door spring, H. R. Clark , v 217535

217.462
217,406

Dough tray, A. D, Hay ...
Eloctrio Induction goll, J, L. Lo Conty

ton with a Jatho, or it may be driven by abelt from the jout above and between my cyes, such as would be [ Blootric motor, J, HOOYOT & .ovvivveeens . 7617
deiving whoel of & sewing machine. The wire belng | gqgued by application of one of poles of an electric bat- | Elevator bucket, Burdine & Cowglll. o 217,650
covored may bo drawn throngh the machine by hand, or | gery to that part, Can youaccount for it? Conld there | Eye stindo, W B. Whito..... o 217,000

& roel may bo caslly sttached and arranged to take mo-

tlon from the pulley.

(92) W. P. asks: 1. If a sulky or gig is | hundreds of wires towandme. 1 have some curiosity
being run around a course or a cirele,with a horse hitched |
to the same, which way will it upset, or which way s it |
liablo to upset: towards the center of ring or the ontside?

A. Toward theontside. 2, If a locomotive I8 running
around o sharp carve, do not the driving whoeols on
the Inslde of curve have to glip on the rail? A, One or
both wheels must slip, 8. What willl put on common
paper to make Impression paper for transforring pat-
terns on wood? A, See p. 253 (23), Vol. 40, of Sciex-
TOMO AMERICAN,

A23) F. R, R. writes: 1. In the SciexTIFIC

Axzricax of August 9, page #1, communication (10), | gmelted to advantage. —G. F.—A. The pyrrhotine is not

H. W. F. describos n choap battory, T wish toask: 1,

What i« the battery flufd? A 2 parts of bichromate of | tha smull amount of gold which it carries. B. is not
! free milling—It contains too much galena, though not

potash dissolved in 20 parts of hot water. When cold
add 1 part of sulphuric acld. 2. Where can the gas
carbon be obtained, and how prepared?® A, It is obrained
from the retorts of gas works. It may be chipped or
sawed into shape, tut it is usually pulverized, mixed
with soft coal dast, and calcined in iron moulds. Plates
of this kind may be had from any dealer in electrical
supplics. 3. Can it be made from lampblack? A. No.
4 Is the amalgamated zinc the same as that commonly
used in plombing, roofing, ete.f A. No, it §s not as
pure as it shoald be; however, it may answer your pur-
pose.

24y R. W. D. asks: 1. What chemical
should I use to saturst= paper to be ased on a chemical
telegraph? A. Nitmate ammonia, 2 Ib.; maoriate am-
mouis, 2 ]b.; ferricyan. potassium, 1 ounce; water, 1
galion, 2. Also, is there sufficlent resistance in sbove
Paper to keep current from pessing through it* A. No;
the cirrent must pass (o make the mark. 3. How can I
gild iron to resemble brass, inexpensively? A. Cleau
the fron by scouring, and rub it with sawdust slightly
molstened with a dilote acid solation of copper sulphate.
Rinse, dry, and lacquer if necessary. 4. What is the

resistance of one mile of No. 14 galvanized iron wire? ,

A. 51 ohms.

(25) C. C. H. asks how to arrange connec-
tions on & telephonic line having three telephones and
using electric alarm bells as calls. A. Use single stroke
bells on a closed circuit. Have a switeh to throw the
bell out, and the telephone into the circuit after the

(26) C. A, Jr., asks: 1. Is there any par-
ticular rule for cutting threads with simple or compound
geariog, given unly the pumber of threads in feed HCTOW;
if #o, what are they? A, 'l‘SI =N t t’_s

F I TR e L R P W |
presenting the number of teeth in traverse screw wheel;
8 number in stud wheel gearing in mandrel; ¢ number
in wheel upon mandrel, and ¢ number in gearing upon
stad pinion. gesring o T; 1 number of threads per Inch
upon traverss screw; N number to becut. 2. We have
for one engine two horizontsl boilers and one steam
drom. What Is the galo by baving a safety valve on
each boiler and one on the drum? Why couldn't we do
with only the one on the steam drum? A, If there are
shutoff yalves to your boliers, you should, for safety,
have s safety valve Lo each boiler; none is neceskary Lo

o thedmm §f_the eommunicstion to the boflers 18 freo,
e ————
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have been a current of electricity in the air? The wind
wis blowing from Western Union building and across |

to find out the canse of the sensation, which was not
unpleasant, and which was not nenralgic or painful in
| the least. A, We think the seneation experienced by

you could hardly have been produced by electricity. It
| was probably due to the cooling of the forehead by the
f mpid evaporation of perspiration; however this is a sub-
| ject that will bear investigation.

MINERALS, ETC.—Specimens have been re-
. ceived from the following correspondents, and

examined, with the results stated:
A. 8, C.—Itis a titaniferous iron ore; it cannot be

nickeliferons and cannot be profitably worked 1’01-l

" enough for smelting. Itmust be roasted.— H. W. McC.
| —Impure ksolin, or porcelain clay, if properly washed
| may be useful in the manufacture of cheap white ware,
- etc.—N. G. F. B—~They sre tourmaline, muscuvite in
quartzite, and biotite.—W. M. H.—No, 1. Missing. No.
2 coniains 80 per cent of lead. No, 3 Is also rich in
Jead, carrying about 5 ounces of sllver per ton. It may
be smelted in the simple blast furnace; few smelters
desilverize their Jead. It Is sold as base bullion on |
assay.—J. E. B.—No. 1is plumbago; if properly washed
| and parified, worth sboat 7 cents perlb.—B. F. J.—Itis
a bituminous shale; it will yield oil, gas, and tar upon
distillation. No. 2 is a jaspery hematite. No. 3 is an
impare limonite. No. 4 is a silicious limestone, and if
properly burned will donbtless yield a good hiydranlic
cement.—F. J. R—No. 1 is chalcopyrite, a copper ore,
No. 2, the gray part is fibrous zeolite. No. 3 is horn- |
blende and guartz. No. 4, fibroas amphibole. No.51s |
lencopyrite or arsenide of iron.—S. A. S.—The vine
mlbmccnmblngwmhemp(muuﬂamm.m-l
mon in the middle Southern States —J. E. T.—The box
contains fragments of semi decomposed orthoclase and |
sandstone, serpentine rock and impure manganite, or
ferromangsnese.—J. M —It is nodular iron pyrites, iron
salphide,

COMMUNICATIONS RECEIVED.

On the Cause of Bofler Explosions, By A.J. P.

On the Wheel Question. By J. K.

On the Movement of LightinSpace. By A_S.

On Easily made Slide Valve, By F. O,

On Diet. By T. B, McC.

On the New Optical Delusion, By C. L, H. W, F.
A O, R H.B

On Safety Appliance for Boflers, By P, O, F.

On Optical Deluston. By G, A. 8.

On Diffusion, By 8. R. 8,
e
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INDEX OF INVENTIONS
YOI WILIOH-

Letters Patent of the United States were
Graunted In the Week Ending
July 15, 1879,

AND EACH BEARING THAT DATE,
[Those marked (r) are refssned patonts,)

Agrienltoral Implemont, B, Bohlag......... .. ... 117401
Aluminonus enko, manufacture of, T\ 8, Harrison.. 217460
Ammunition case, 0. K, BUckout .,...oeeeenses ATH8
Animal trap, W. N. Fort ..
Awl handle, 8. ¥, Marritt .
Axlo and axlo box, carrlage,
Barrel stand, L. D. West ..ooooon caernnres
Basket, E. D. Ballow,....,..

Bath tub, ¥. W, Ningard . PR VR
Bed, J. L, MoKooyer ..., ... Y LTS . nrem
el ringer, steam, G, N, Osgood (r) .. 8815
Bellows, Wieso & Rodor ... ..., .. . N7.081

Fannlng mill, D, B, Beibort
Feed water cleanor, J. 1. Bryant..

o 27,015
06T

Feed water honter, J. Scholes....... AP A SNAESS 27,01
Fence wires, machine for barbing, A, Cary,....... 217,667
Feonces, motallio post for wire, B, E. Diotx o 217,510

Fertilizer distributer feed cup, Marks & Jessup...
Fibrous substances, oto., treating vegetable, W.

217,08 |

Courtenay «..oo.e. S RTOre CaR e NN sausensnnaay vees T8
Fifth wheol, vebicle, Grier & Barr ... LA
Firearm, magaxine, D, B, Wesson . . 2756
Fire back,J E. BOYCr...oieeaesssscasssnnes o 217,48

Fire extinguishor, Garflold & Pattison...... e 2ATAS |
Fire extinguishor, nutomutie, Brown & Fosket (r) 88512

Fire extinguishing engloe, J. Pattison... o ATAT

¥lood gate, W B. AKOrS ...oovivviinns vonnnns S b AT |

Flue cleaner boiler, Altchison & Doolittle ....... 2750 |
Folding chair, GUTOR & Bates ..o.vvnvsvnsnsnen one ATH8
Foot rest, H. Jung %

Froit drier, W. Butta....ccoiiives concns varen
Furnace fuel feeder, H. Swindell..
Furnace grate bar,J C. Furness........
Gate opener and closer, M. T. & A. B. Reev
Grain binder, Emerson & Case
Grain binder, W A Kirby ......

Grain meter, C, H, Schmincke.......... . A5
Grate and blower, open, A. Van De Wiele. o NTAN
Grate bar, C. F. Curwen. ....oovvvccannaans T4
Gypsum, treating, C. T. Tomkins (r) nf‘g
PR b o PR .- TR
Hat and cap sweat band, T. W. Bracher 27516
Hay gatherer, H. Grebe ... 217,609
Hay ruke, horso, A. Fager....c..... wee NTASS
Hay rake, horse, J. Hollingsworth... aee 2ATAE
Hay rake, hotso, J. B. WISDEr (0)...ooeeeeeeeneeee $86 |
Hay rake, revolving horse, L. S- Edleblute ........ 200586
.. 268
B
e ATHN
o NT6N
Hoof paring machine, horse, G. W. Schaefer...... 217,682
Horso too welght, J. BVerott.......ccuveeeeesananess U490
Horso stopper, runaway, A, Getzschmann . ........ 217,006
Horses, upper jaw check for, J. A, Sherman...... 217558

Borseshoo calk, H. DICEAICh . ..o.vviuienans senaves 2ATAL
Horseshoe, dotachable, C. A. J, Campbell
Homeshoe toe welght, Packard & Harrls
Horseshoo muchine, D, . Hatlee ........
Hose coupling, J. L. Schmidt ... .. ARCERSAI .
Ice maker tanks, cell for, Siddeley & Mackay
Ironing board, D T. FUller. .coccveiin o vrenseasens AT00
Jeweler's frosting tool, Fittz, Baxter, & Rowe ... 217,522
Journal cooler for rallway cars, R. C. Norrls.
Knitting machine, H. Gunther .........
Knitting machine, stralght, W. Alken ........
Knitting machines, feeding attachment for clrou-

1ar, Byram & FOXoicuveaas  ssnssnsnssnsnsnsanss 217,581
Ladder, stop, J. A. KOllOEE «ovvneeressrnrannins cree 2150
Lamp, R Abbatt Jr......
Lantern, stroot, R. E. DIOE...covvavnie soveeennsens ATST
Lap riog, M. R. MoGregor... r
Lathos milling attachment for, W, Maln.
Lemon squoczor, J. Fannlog ..o
Totter box eabinet, J. D, Willlsms.
Levoel, spieit, T Mo\Wattors ..o
Link motion, D 8, Blombs «.oovvviiis
Locomotive oxhaust plpo, D, HArelgn oo v, 7408
Locomotive exhaust pipes, tip for, D, Haregan,, . 217,460
Loom, Crompton & Wyman . 207,689
Loom, P. W, Green ...oeveiees
Loom shuttle, J. K. Coburn (0o o S50
Loom shuttlo snotunting mochnolsm, C, Fosdiok.., 217,64
Loom shuttlo operating dovico, B 1L Graham ... 217,62
Lumber, compound, D, M, Cummings (f. oo
Matoh box, A B WoOd (oviisninninnne
Measuring cun, Hguid, 1, J. Phillips,
Meat tonderer, 1L 1 Clomont, ...
Motal bending machine, A. Vivarttes.
MUk Jar, G M, THOMARABON o oovvnnnes
Mucilage holder, W. J, Sohilling .
Mugio leaf turnor, W, T\ Moore ..
Nursory chalr, G, W, Swiin, ..,
Nut lock, M. 11, Qrubb, cees cviens
Ontmenl maching, J ¥ Dyors (r),
Odometor, J, D, Richardson, .
Oll ean, ., J AL, & T, B, Sountlin .
Orgun molody ohost, B. White .
Oystor float, L, J. Stowart: <o
Pall 11d or barrel cover, J. 0 Moore, ... bl
Papor big muching, C. M, RIohirdson ef al S
Papor box, B, Imhof coooe oo coivavsenss o 27010
Papor cutting machino, gauge for, J. O, Maratinll, 217,09

ATt |
A7.600

‘\ ? QT AN ) o
|. UGUST 23, l.\/(),
'aper palp, appamtus for for ng and entting
shoots of, F. Wurtabaoh V100
Papor pulp machinery, wood, ¥ 11 Harbaos N7 un
Parer and corer, fruit, B. Bonnedt N un
Pen, stylographio fountain, D, Mackionon (e wun
Penell sharpenor, erasor, and tablot, 11 Clayton, . 217,46
Pitwman Joint, J. ¥, Kwith P
Flanter, corn, B, D, Macteo nimn
Plated wiro, covered articlos of, Wiloox & Je pon 205
Plow, 1. 3. Bdleblute, : creressens 2000
Plow standards, manufacture of, T. C, Plnckard . 217
Potato digger. B I Lang 5

Printing machine, 1100 & Tuoker crp'
Pump nutomatio, W, Lyman
Pumplng engine, 1, F. Cinnk 1)
Pyrotechnio signal, J. J. Dotwiller v
Quicksllvor furnnce, J, W, Eploy ....
Rallway, O, F. Dodge...........
IRallwuy orossing gato, M 8 Drake ,
Hallway, elovated, O, W, Harnes......
RRallway frog, C. 1. Jaokson

Rallway shenal, T. A B Potnam ...oe..oonvnenennnn @

Rofrigerating house, D, ¢, Sanford....... 217‘.'-'-’1
Rofrigerator, W. 1. Alley .. i ITR cees NTUN
Reglstor and Indicator, Windmullor & Abrens.... 217,003
Tocking clinde, W, LICSONDOIN. .0 viiniiinnnnsrnnnnss Q7.0
Rooking ehnlr, folding, G. . Palne 0, 21T 470
Rolling mill, D. N, Jones... ...... aism

Rolling will, moetal, J. i, Swott ... .
Saw mill, band, Crawfor) & Juckson . ..
Sawlng wnohine, elreular, R, D Plks,.

o 7505
< 2753
PR YR T |

Shoeet motal can,J. Henderson, ... ... ...
Bhelf bracket, adjustable, A. I, Massey,

BNO6, Qe M B0 5 oy iivaaonies sarisrsrindon o 25467
Snnp hook, M. ROBS....veviiininnann oo 25,487
spurk arrester, Burgess & Russell . ML
Spark nrrester, C, F. Lochner ... ... 217,502

Spinning machine fliers, B, A, Cowper.

Spinning rings, mechanism for supporting and ad-
Justing, J, W. Wattles (£).cieeeeiiinnnnnernsnes 2811
Spool and bobbin, O. E. Wilt......uvven. o 2705
Stamp, perforating, Roberts & Hathaway .. 207,640
Stamp, hand, J. Murdook, Jr.... ..cooeeeesns 217,546
Steam engine, H. A, Walker ....... .o 217656
Steam heater, Birohall & Parton..........o.ou.s ... A5

Steel, manufacture of Bessemer, S, G. Thomas,.. 21749

Stove, cooking, J. M. ROAA (Feerurenneeirssnnssenns 8410
Stove, hay, J. A. Stocum....... 207 651
Stove oven, C, Oaldwell.... oovvvvvnnnans B i
Stove, reservolr cooking, G. W. Walker .... . UTAT
Stud for boots nnd shoes, lacing, C. Storer......... 21740

Sugar solutions, fiitration of, G. C. W, Belcher, ... 217 442
Swing, W. R. LashOTNe .. .covvecevees oo vonsennenn 207465
Tenching penmanship, device for, C. R. Wells.... 21740
Telograph, autographic, E. A. Cowper....

Telograph line, underground, J. 8. Plerson.

Telophonoe, speaking, T. A. Watson......... . 217561
Thill coupling, I, A, Owen......... -~
Tilting chalr, F. Chlohester A
Time detector, wateh "5, F. .- 21560
Tinbox,J E. Burns ..... SRRSO RuP Y SR T r e s b NT4S
Tire settor and fast . D). Falrb M0
Tongy, pipe,J. D. Davis ... .... . NS0
Tool bination, C. W. Cannon ........ ... ]
Traction engine and steam plow, B. 8. Denson.... 217 46
Trunks, C. Gunsel ...covvrnvnnns sevssssaseorsreansene nias
Type, printing, P. GIrO0rer. coccvuierssersesnse seves as.un
Type writing machine, C. T, Brown - AT
Umbrella frame, W. Hoyland...... - 2T
Valve.globe,J.C. &J Larenz......... A i cous 2T HB
Valve spindles steam-tight, rendering, A. Kerr... 71750
Vapor engine, W. P &£ W. T. Wood........ o5 KRN A NS
Vehicle spri A.G v me
Velocipede, B. R IDgersoll ooveeeecenincnann sans WSS
‘Wagon, dumping, H. Balley (r).... ... . S50
Wagon, road, C. W. Saladee ....... s P78
Whagon running gear, J. C. Fowler .. -ee TT60L
Wardrobe, S. B Sherer........... ... .. ATHS
Washer cutter, R. J Bartley .ccouvecnrinncsnnans WS
. Washing machine, W. Price A58
Washing machine, C. F Sheppard... ceenes TS
| Waterproof fabrie, C. S. Francis..... e TN
| Weather strip, J. V. Beavers............. .. M5B

Weigher, automatioc liguid, L. N. Watts
Window guard, 8. Welnbandler ..........

TRADE MARKS.
Axle grease, Hucks, Lambert & Greene ............. 7,512
Chewing and smoking tobacco, Fite & Moore,.. 58
Chiccory and other substitutes for coffee, H. F.
Sohne....... ¢ . AU
| Clgurettes, P. H. Erthefler .. ..ccceennnnnas SReanaeyt (S
(Clgurs, clgarcttes, and smoking and chewing to-
bacco, Heyman Bros. & Lowensteln.............. 352
C@ammmmmm&
Clgurs, Gordon & Campbell 756
baceo, C. G. Bmery evissetainrasa nessancs TN
Compound for tompering and refining steel, R. A.
Goodehila : naeneees TAI0
Composition used in the manufacture of paints,
'.‘m..' M" m ¢ we »I‘ .~.<w

Muminating olly, J. & Kelly & Co.........
Plug ohowing tobaceo, 0, P, Gregory &
Washing nowder, J. Dawson & Son .
Whisky, I G TUlIKO . avvviinrere.
Volatilo ink, A. A, Wright
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Founded by Mathew Cavey, 17885,

BAIRD'S

U043

FOR PRACTICAL MEN.

Ournowand enlprged CATALOGUEOY PRACTIOAL AND
SOIEXTIFIC BOOKS, W pagos, Svo i a Catulogue of Books
on DYsINg, CALICO MUNTING, WEAVING, COTTON and
WOOLEN MANUPACTULR, {to} Cataloguoe of o ololee
collection of PHACTIOAL, SCIENTIFIWG, and ECONOMIO
DOOKSE, Ato . List of Wooks on STHAM AND THE STHAM
BENGIN B, MECHAN 08, MACHINERY, and ENGINKERING,
dto. List of Important Books on METALLUNGY, M y1-
ALS, STRENGTI OF MATEUIALS, CILEMICAL ANALYSIS,
ASSAYING, oto, dto; two Catalogues of Books and
Pamphlets on SOCIAL SCIENCE, POLITICAL EcoNony,
BANKS, PoPUrnaTioN, Pavremsy, and kindred sub-
Jeots . also n Oatalogue of recont additions to our stock
Of PRACTICAL SCIENTIFIC AND TECHNICAL BOOKS,
sent freo to any one who will forwand his address.

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
IO WaALNUT Sraekr, PHILADELPHIA.

P ATENT

Steam Hoisting Machines.

Four Sizes—i to 10 Horse Power.
The Four Horso Power will ralso
150 1b, 150 fr, por minute, Price,
S0 complote,  Other sizes In pro-

ol) i portion.
N NOBLE & HALL
ERIE, PA.

HOW TO REMOVE STAINS AND SPOTS

from Linen, Cotton, Woolons, and Silk, Belng a Table
of Specitic Directions, showing how to procoed in re-
moving from cach of the above Kinds of goods any staing
of the following chamoter, Lo wit * Stalns of Sugar, Glue,
Mood, Albumen, Grease, Varnish, Ull, Paints, rine,
Vegetable Colors, Red Wine, Fruit Stains, Led Ink
Allzarine Ink, Iron Rust, Ink mado with Galls, Limo,
Lyo, Alkall Stains, Tanunin, Green Nut Stains, Coal Tar
Stains, Wagon Groase. Acid Stains, ete. By means of
this valusble table of directions uny 'mnun. by provid-
ing hitself with a fow simple chemicals, and using them
as directed. may roadily clean any species of the above
£oods, and Lf necessary set up a cleaning shop. This Is
one of the most convenient and valuable papers on the
subject ever published, Contained In  SCIENTIFIO
AMEMIOAN SUMTLEMENT 1535, To be hud ut this ofice
and of all newsdealers,

WANTED-1'0 BUY A STHAM SHOVEL, IN GOOD
repalr, with or without engino and toller.
BOYER & CORNEAU, 450 Fifth Ave., Cileago, T,

= RAPID

ADDITION!

Wonderful Inventiou !
A ET of Adding Figures
= from Left to Right;
or from Middle elther way
or six columns at one timo '
Done as Quick as Thought
Sent to any address on re
ceipt of Frice, 5 Cents In
postage stamps. .
W. F. )li_‘:lll‘(l\l‘\.\.
Batavia, N. Y.

team Vaulcanizers for Rubber Stamp M'Trs. and M'f'g
Outfits cheap. Rubber Stamp Works, Pittatield, Masa,

I CHALLENGE THE WORLD

loortodneo an olntment that will cure more {lis than tho |
Golden Heallng Olntment manufactured by J. L. Beattie. !

Patent rights for sale or lease b
Fihite {0r sale Qr S BEATTLE. of Pueblo, Colo.

Mr. Dwicuy RopeEnTs
Y w works splendidly on my engine. It
nd it is the first one In my
at worked Lo perfec L, and
1 have bheon an or yver 3 years, and so | can give
It the highest recommendation, Respectfully,
THOMAS BICKERTON, Engineer,
Lawis Factury, M Lorimer St., Brookiyn, N, Y.
I have many other testimonials as favorable as tho
above. Send for Hlustruted price
DWIGHT ROUERTS, Makor,
414 Bloecker 56, Now York.

regular as

The sttontlon of Arc
In callod to the

ought

sinall

WANTED-THE ADDRESS OF MANUFACTURERS
of friction clutchos Addr \SHINGTON ICE CO.,
29 Clark stroet, Chlesgo, 111

Baker Rotary Pressure Blower,
- (FORCED BLAST )
Warrnnted superior Lo any
other
WILBRAHAM BROS.
2815 Frankford Ave.
Priraveoavinna

Pond’s Tools,

Engiue Luthes, Planers, Drills, & c,

DAVID W. POND, Worcester, Mass. |

Scientific American,

125

RUBBER BACK SOUARE PACKING.

BEST IN THE WORLD.
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps,
%d the packing which, when In use, i in contact with the Plston Rod
Ich Koops

o
1‘mllﬁciln= g‘ml:,l';‘ln longths of abont 20 feot, and of all slzos from X 10 2 Inches square.
JONN 1. CHERVER, Trens, NEW YORK BELTING & PACKING €04 5 & % Park low, Now York.

THE EXETEIR MACIHINE \r\'()l( KN,

Manufacturors o
Steam Eoglues, Blowers, and
Steam Heating Apparatus,

Be"efonte 50 Federnl Sty Boston, Mass.
Water Wheel pATENTS at AUCTION.

Regular Monthly Sales. For terms, address N. ¥,
s the bost, ohieapost, most | . SRERIT SO I G B, 07 Liborty Streot, New York.

’,. powerful, and dumble in the 3 i ust ettt s I
A nrkot, A YEAR and oxpenses to ngents. Outfit Free,
—— mm: for clroular, $7 7 Address P b. l\'lt‘K ERY, Augusta, Malng,

W.P.Duncané Co.,

: Bellefonte, Pa. .
AL “M&EOJ" g MVgiAﬁl'(')m%“hAvn
0

GRISCOM & CO., POTTSVILLE, l'm!:\l.‘_
A GOOD CHANCE TO BUY A FOUNDRY
wnd Maohine Shop In o very good locality, handy to fron
nod ool l"ionly of powor (water power). For further

ESTABLISHED 1840,

PATENT SPARK-ARRESTER,

8 —H. P. Mounted, §660.
GO SAUVEER & C0., Bast Stroudstiurg, Pa. 10 * « " 780, 9.4, P. Eureka, $150.
124 % 1000, § e Pog0;
SerWorour Circwlars. 6 “  “ 360.
W.Payne&Sons,Corning, N, Y.

State where you saw (Als,

STEAM FOR SMALL BOATS. — RE-
ports of Trials of Steam Yachts, giving description of
ongines, and their managoment, proportion of boat,
engine, and screw, and other valuable facts, With
Eogravings, Contalned In SCIENTIFIC AMENICAN SUP-
PLEMEST 135, Price I0cents. To be bhad at this oflice
and of all powsdealers.

‘. AlL x1n0% woRKlNG-M or -‘JI~‘ e {
WO?R%N WORKING ToruINERY L

SPECIAL TOOLS. 3¢ “, U

ACTunt

H.B. SMITH MACHINE €2 [i5._|

SMITHVILLE BUR.CON.J

" CIRCULARS FREE, T

THE
“YICTOR.”
THE BEST
IN THE WORLD,

Bond for Don('rl{-!lvc
Clroular and  Price
list to HAGERS-
TOWN AGRICUL-
TURAL IMPLEM'T
MFG. CO., Hagers-
town, Md. State where
you s advert sement,

THE SILVER MILL.—BY M. P. BOSS.| poum
A valuable Practioal Paper, m\'ln{x desoriptions and de- | y1i1L1
talls of the Best Machinery and Mothods now in practioo | ° 20 **
in the United States for the Keduction of Sllyver Ores, | Clover
With 7 igures, Partioulars of the Quicksilver Pumpand | Machine
I'ressury Systoms.  Bost I‘ullo( in Milling, Croshing |
nnd urnnlln’H fine va, conrse Grinding, The Dost Crushe
ors In Uso. The Most Economio Wear of Stamps. Thoe
Amnlgumating Pan, the Muller and the Driver, oto,
How l'., Save Timo and Labor by Babbitting the Shaft,
The I'ulr(‘nrnlnln; Angle of Draught for Shoos and Dies;
Spead of Pans, The two kinds of Settlors, and their bes
adaptations,  Concentrators and  Agitators, " Sand
Slulves,” and How to Mako, Use of Blankets In, and best
Grade. Handling of Quicksilver, with Elovations, I"lans,
and thorough Description of the Pump uud Preossure
Systowma, and thelr \\'urtlur in soveral Mills., Hest Re-
*ld

i e s Plmbers'Stpplies, Pipe, and Filtngs
ounce, the pound. the cubic foot, and the ton, Useful | ALBERT BRIDGES, 46 Cortlandt St., New York.
ordinary dedmetrical Fewrsa: and feclyes 1or'Guick’ | (VHAPTING, PULLEYS, and HANGERS
FOR AUTOMATIC CUT-0FF 2 cre AM E S \I ALSO BOILERS ADDRESS
FIXED CUT-0FF & SLIDE YALVE IE&AESTEP NG\!N«.E > WOODBURY BOOTH & PRYOR

Formule and Tables for estimating Welght of (ron

ing, ote. Contained in SOLENTIFIO AMERICAN SUrrie. | o spocialty, Vertieal and Horlzontal Engines ; also,
S \ = AN <

ARTESIAN WELLS.—A FULL AND EX FOR sscn"D.HANn E“n'"Es’

Ropes: Pressure of Columns of Water, elog I'um&uum
and of all newsdealors, clroular to H. NADIG & BRO,, Allgntown, Pa.

Artesian Wells; including Statements of the cost o
llk-rllmf -un)lnhi;rr\puun Of the most Effective Tools for | — =g o
Irilling and ring, sud their Mode of Use by Horse ‘E '3 Y TSER r X E
Power In slnking such Wells, Boring Test Ilox.’».,rlc.: ICE AND IC E-HOUSES—HOW TO MAKE
genernl Directions and Advice for the Location of Arte- | J0¢ Ponds; amount of lee required, ete, and full direc-
slan Wells; Explorations of the Configuration and Indl. | 2088 for building jce-house, with (lustrated plan,

cations of the surrounding Country, Locality Best | SUFFLEMENT 55. Price ) centa.
Adapted for Seccesaful Boring for such Wells ; together | e
with accounts of the succesaful Progress of Artesian
Wells in and arvund =an Francisco, California, with de- |
scriptions of the locations and depths of & large number |
| Of such Wells, varying in depth from W0 to &0 feet, ]
| delivering dally from 5000 to S0 gal
Water * together with descriptions of » larg sumber of
| other Artesian Wolls in various parts of the Country,
| thelr cost, delivery, etc, The whole (llustrated with
| about 35 engravings, The whole presenting in concise
form the most recent and valuable Information upon
| :)I(x.(-fv-ub{;-'l of A rll':l»m Wells and Well Boring that can
ound in print um;unnl 0 SCIESTINFIC AMUEMICAN | an hour. Designed under direction of Col
SUPFLEMENTS 136, 157, 158, 139, 160, Price 10| har, U, 8 \tr M. Meigs, U. 5. Civil Eogine
cents cact ; W cents for the serics. 10 bo had at this | Works, lock Isiana, 111, With working drawing:
t

ofice and of all newsdealers, slons, and particulars of vessel, engine.
wheel, furnished by the author ql‘

Copper, ete ; the Tenslle Sln'nFlh of KHods and o
MENT 153, Price 10 cents. To be had at this (.-(l'luol Nadig's Patent l'ulh-; Moulding Muchine. Send for
haustive Account of the Present ) y y

; T pens Mesciuds of Do Address HARRIS IRON WORKS, Titusville, Pa.

RYKES'BEARD ELIXIR

ovimi
- Jrwtgesd W 3 s S, L. L AWITE
A 00 R tg o s, L2, AL by oo

DRAUGHT, FAST, STERN

LIGHT

Wheel, Steam Yachts. These yachts are 34 feet long, §

foot 2 Inches beam; dranght, 16 inches: apeed, 7 miles |
V. ¥

Farqu.
U. s

character of these boats, thelr simplicity natnic-

dealors,

iy A | =

rpeey ¥00D- WORKING MACHINERY.

Small Tools of all kinds; GEAR WHEELS, parts of
\ DLANING, |G, NG, NG,
: P HiMo iR "

MODELS, snd materials of all kinds. logues froo,
Was
MaTC
AMALGAMATING COMIVY 7 Tant
covers th preury rapldly. VARlET‘Y""wOoDWO&RK‘ERS' ) 7‘

GOUDNOW & WiGHTMAN, v« Boston, Mass,
.\! # /r"\
E }. = TENONING,CARVING,

- - of Norristown, Pa., will grant 2 S

state rights or lleonsos on
[l Apply s ullm\n 4
-~ 3
J. A FAY & CO.

1,LO.U.S.A.

ns

THE FORSTER-FIR.
MIN GOLD AND SBILVER
L ' MA( A
L * WAl BAND & SCROLL SAWS
casy terms, This nyastom NN UNWERSAL
r l works u Gaxny, nnd ros !

| VENUS, THE EVENING STAR. AN

and valuable paper. By Camillo Flamma-

. B
n tion, roominess, and light draught render them very

L\ ) desitable, especially for shallow waters. Contained

In SCIENTIVIC AMERICAN SUPPLEMENT No. 179,

o Price 10 cents. To be had at this office and of all nows- |

STEAM PUMPS.

HENRY R, WORTHINGTON,

1239 Brondwny, N, Y. 53 Water St., Boston.
px WonrrTmisoroNy DUFLEX PUMPINe EXGINES yonr

the part 1 against the rod with suficient pressure to be stesm-tight, and yet 1 WATENR Wonks—Compound, Condensing or Non-{un-

densing, Usod in over W0 Waler-W orks Stations,
Breax Pusrs—Duplex and Hingle Cylinder.

Price list issued Jan. 1, 1879,
- with a reduction exceed-
ing 30 per cenl.

WATER Merens, O1n MeTrns,

T NHEPARD'S CELEBIRATED
$30 Serew Cutting Foot Lathe.

Foot and Power Lathes, Drill Presses,
Nerolls, Clronlar and Band Saws, Saw
Attachments, Chucks, Mandrols, Twist
Drills, Dogs, Callpers, ete. Send for
eatalogue of outfits for amatours or
artisans,
I, 1. SHEPARD & CO.,
031, 38, 85, & &7 Wost Front Street,
Clucinnand, Ohio,

(‘ Cards—20 Chiromo, 10 Motto, 30 Ocean Shells, anw;
JU ftake ete Name on, 100, Clinton Bros. Clintonville,Ct.

UsersofSteam

Are Invited to

READ THIS.

OFFICE OF THE BOSTON & HINGIAM
STEAMBOAT Co,, Bostun, July 15, 1579,
THE HANCOCK INsSPIRATOR Co., 52 Central Whart,
Boston.

GENTLEMEN : Having used you Inspirators for three
years, I am glad to make this report: We tirst put a No.
45 on the Gor. Andrew ; It worted so well that last year
we put o No. 30 on the now steamer Nontasket, and this
year have put one on the Rose Standish., She has n
rebuilt, new bollers, and e¢ngines overhauled. We can
say that they perform ail you clalm for them—they
overcome so many diiculties that we wers forced to
contend with before using them. We are satistied that
they save coal, that the bollers are kept In better con-
dition, and o higher pressure (average) of steam can be
carried. 1 will mr that the Inspirator I1s & valuable ma-
chipe. and take pleasure o recommending It to stenm-
boat owners who wish to study economy in saving coal
and repairs on bollers, Yours respectfully,

! E. F, SEARS, Supt.
| &7 Price list, fllustrated catalogue, and full informa
tion on application to

HANGOCK INSPIRATOR (O,

52 CENTRAL WHAEF,

BOSTON, MASS,

OF THE
Scientific American

The Most Popular Sclentific Paper In the World.
VOLUME XL —NEW SERIES.

The publishers of the SCIENTIFIC AMERIC
to announce that on the Fourth day of January
new volume will be commonced. It will continue to be
the aim of the publishers to » he contents of tha
new volume as, or more, attractive and usefal than any
of Its predecessors,

¥ beg

! Only $3.20u Year Including Pastage. Weekly.
32 Numbers a Year,

This widely circulated and splendidly Hustrated
paper is published wookly. Every number contalns six.
teen pages of useful Information, and a large number of
original engravings of new Inventions and discoveries,
representing Engineering Works, Steam Machinery.
New Inventions, Noveltles in Mochanics, Manufactures,
Chemstry, Electricity, Telegraphy, Photography, Archi-
tecture, Agriculture, Hortleulture, Natuml History, ete.

All Classes ‘of Readers find In Tus Scresrivie
AMERICAN & popular resnwme of the best sclentific ir-
formation of the day : and it s the atm of the publishers
Lo prosent it in an sttractive form, avolding as much as
posaible abstruse torms. To every Intelligent mind,
this Journal affunds a constant supply of Instructive
reading. It is promotive of knowledge and progress in
overy community where it circulatos

Terms of Subseription, ~Ong copy of Tae Screx.
TIFIO AMERICAN will bo sont for one yoar- 52 numbers
postage propald, to any submoribor in the Upited States
or Canads, on rocelpt of thrveo dollnrs nond twenty
conty by tho publisbhers; six months, $LE&; throe
months, $1.00,

Clubs.~Oune extra copy of THESCIENTIFIC AMERE

m s NG \ >

'HE FOSSIL FORESTS OF THE YEL-
TOWSTONE NATIONAL PARK. By W_IL Holmes. A
vory intoresting and valuable paper desc riptive of the
remarkable lcanic Tertlary ™ formations of the
ALOYE region, A NN feet In thickness, Tlustrated by an
engraving of the north face of Amethyst mountaln
P40 L, high, the river bed 670 1t high, showing the
posttion of the multitodes of anclent forest tree trunks
of gleantic size. turned Into stone and now standing on
the cliffs, together with wany other interesting geologl-
oal partioulars Contalned In SCOLENTIFICO AMENICAY
SUPFLEMEAT, No I8 Price Woonts, TO Lo had st this

v K
CONVENTENCE,

offioe and of all newsdealers.,

W/,

X

-fb: i)

¥ [res] \ Hurns common Gas and Alr. No
% X l atoarn, no conl, 1o Ashios, no Hros,
FORCE OF WIND. HOW TO ESTIMATE | s=-aSssai.., 0f, daien no sxirs iosurssos. |
tho Nuoessary Btrongth of Roofs, Towaers, Tall ( himnoys, | m P NEW AT g AN 0 :\ 3
0to,, to withstand the Wind. The Holution of all Prone | THE NEW OTTO SILENT GAS ENGINE. |
BT e A s T ot COMtaed | Cuatal foe il wark of smal) stationary. ateau snglos.
| Brice 10 conts. T be ha et e ) C | Dulitin sigos of 3, A, wnd 7 1. by SCHLELC
|clhln|nlml.”. ots. T be had at this oMce snd of all news: | KoL & € ,'"""{‘-,7‘1!.,_,,,':,', J,,!,‘l.!_'],'.f“!.'.“l'.f‘:

Hosc Manning & Co 1L Libarty S8, N Y Axobts

. DUC'S ELEVATOR BUCKET,

For wso in Flour Ml iraln Elovators, Sugnr Reflneries, ote.
Made of Charooal Stan ron, extrm strong sod dursble. No corners Lo
catch, Many thousands in wse

o 5 rosume, In r pular form, of the
{0 concerning this wonderful planet
» the varth and only
rom us. I
1a remarks
laytitne, its
M Teaturens, «

contalns & valuable page 'y
Meanuromonts of the Waves of Light, with & drawing
and description of the wmode of uslog thie Epoctrometer. |

- Wright's Pat. Bucket
| r \ Plungers areo the bewt
“ Varuey Macimne Co

Easthumpton, Muss,

AD engine that works without
Bollor, Always rondy to e started |
(| and to give ot once full power, |
) SAVETY WWONOMY,

T. F. ROWLAND, Sole Manufacturer, Brooklyn, N. Y. |

CAN will bo supplied gratis for crery clud of foe sudacriders
At 3N each; sdditional coplos at same proportionsto
mie. Postage prepald

One copy of THE SCIENTIFIC AMERICAN and one cony
Of THE SCIENTIFIO ANERICAN SUPPLEMENT will bo sent
for one yoar, postage propald, to any subserider In the
United States or Canada, on recelpt of seen dollary by
the publishers.

The safest way to remit is by Postal Order, Dieaft, or
Expross. Money carefully placed inskde of cuvelopes,
socurely sealed, and correctly addressed, soldom goes
sstray, but Is ot the sender's riak. Address all lotters
and wake all orders, Qrafts, oto., payable to

MUNN & CO,,
37 Park Row, New York.

To Forelgn Subseribors,~Undor the facilitios of
tho Postil Unton, the SCIENTIFIO AMEHICAN 8 now sont
by post direct from New York, with regularity, to subserib-
ore In Groat Britaln, Indis, Austealia, and all other
Rritish oolonies: 10 Franco, Austria, Delgium, Germany,
Rusala, and all other Buroposn States; Japan, Dmatl,
Mexioo, and all States of Contral and Sowth Amerion.
Terma, whon seat to forelgn countries, Ounasda excepted,
M, gold, for SCIENTIFIC AMENICA N, | yoar; B gold, for
both SCIENTIFIC AMERICAN and SUPrLesest for 1

| yoar. This locludes postage, which weo pay. Remis by

postal onder or draft to order of Muna & Co, & Park
Bow, New Yok,
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THE BACKUS WATER MOTOR

h \nm:.lk;nl
pawer known for driy-
llﬁhl munlllmsr{ from
'i" RANT PRES~
BURE. POWER given
from whit Is required to
Yun o sowing machine
up to s und sight 1L P,
dupending. on  prossuro
of water. It takes little
roomm, never gets out of
ropalr, oannot hlow up,
requires  no o fuel, and
neads no engineer, No
delay, no firipg up, no
nahion, O extrn insur-
pnoe, no conl bills: 1s
nlwnys ready. Invalu-
ably for blow I'ng C{Eg‘r’c'h
Organs, running -
Ing Presses, Sewing Ma-
e g chines, Turning Lathes,
Seroll Saws, Grindstonos, Coffee Mills, Sausage Machines,
Feod Cuttors, Corn Mills, Elevators, cote.  Four-horse
power at #0 pounds préssure of water. I8 nolisele:
noat, compact, steady, 1nd, above all, very eheap. Wi
WOFK ol iy pressure above 15 b, Prices from §15 to
250 Send foe ciroula | addressing tho manufacturers,

e BACKUS WATER MOTOR CO., Nowark, N.J.
PATENTED ARTICLES, MACHINES,

oto., manufactured in France according to the Laws by
the Socl té Anonyme pour PExploitation de Brevots,
11 Ruo de Flandre, Pards, Franes,  References: Mackny
Sewing Machine Association, Boston, Mass,

\BRADLEY’S Has More Good Points,
VE HANMER Does More and Better Work,
- I Takes Less Power,
Thanany Hsmmeriathe Worid.
BRADLEY & COMPANY,

SYRACUSE, N.Y.

ill Stones and Corn Mills.

We make Burr Millstones, Portable Mills, Smut Ma-
chines, Packers, Mill Picks, Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Mills. Send for

€98y 1. NOYE & SON, Buffalo, N. Y.

° °
.'3‘ 2 ' 3 P 3 t P ¥
2083 Printing Press
(4 Privts cants ladole As. (Self-tnker §5) 18 larger tiees
\/ For business or plasiure, young eredd. Do your own ad-
4 ising and printing, Catalogie Mgnn- Ly pe, candy,
JJor 2 vtaugn, Kolsey & Co. erlacn. Conn

OUTLINES OF CHEMISTRY.—BY HEN.
M. Melntyre. The (ullowln&‘ ecloments are treated
ainly and conclsely, with elr Atomic Welghts,
t‘nrmnll-. Ton-, Important Compounds, Practical Usos,
ote. Selonium, Tellurium, Phosphorus, Silicon, Boron,
nod thhir Compounds, The Motals: their Classification.
Potasslum, Sodium, Lithium, Rubldium, Cesium, Ame
monlam, Barlum, Strontivm. Calcinm, and thelr Com-
pounds, Iron, Chromiom, Manganese, Tin, Arenic,
Antimony, Bismuth, and their compounds. (Torpor.
Lead, Thalllum, Mercury, Siiver, Gold, Platinum, Palln.
dlum, Rhodium, Ruthenlum, Osmium, Iridiom,
thelr compounds.  Organie (‘hemmr(. Eth
Etber; Acetic, Oxalie, Turtarie, and Cltrie
cerin ; riné Bodies ; Starch ; Coltul
in SCIENTIFIO

133, 138. Price 10 cents each.
office and of all newsdealers,

Bookwalter Engine,

Compact. Substantial, Econom-

G

und
1 Alcohol;
clde.  Gly-
3 ose. O .
AMUERICAN SUPPLEMENTS 144

v 145,
To be had at this

fcal, and easily managed; guur-
anteed to work well and give
full power clalmed. Engine and
uov-

low

Boller complete, includix
Pump, ete., at the

- .

L2 315 W
£2 Put on cars at Springfield, O.
JAMES LE::: fdcghl

or 19 Liberty 88, New York.
GALVANIC BATTERIES.—A NEW AND
waloable pa By Georae M. Hopkios. Contalning

R —

Park Bonjamiu's Scientif Expert Offce,

i ny OW, NEW YOoRK,
Mnlu!z '('ﬁofnfm‘. Aunlyses nud Awsnys.

Al

~ Columbia Bicycle,

A praetical rond muchine, Tho ve-
Jocipede of 1550 18 no more Lo be come-
Pt with the Llrumul Hlayele than
aapavined donkey with a blooded
horse, Sond Bo. stamp for M.poago
e, oat,, with full Information.

Zﬁ‘
?.‘ —)
lﬁﬁn" THE POPE M F'G CO.,
80 Summer 8treet, Boston, Mnss,

SCIENTIFIC AMERICAN SUPPLEMEN'T.

Any desired back number of tho SCIENTIFIO AMERICAN

NUPPLEMENT can bo lu;d'll\l lhlnl "=m‘.!‘k£“=‘lm m-m:.

Tore jrough booksollers and nows.

T et tae, .\ll UNN & CO., Pablishers, e
7 Park Row, New York.

denlers overywhore,

$10 to $1000

Investod In Wall St Stooks mnkos
fortunes overy month, Books sont
froe explaining evorything,

a speclalty, Send for Price List to
A. & . BROWN, 67-61 Lowis Street, Now York.

NERY

N GREENWOOD &CO0.
ROCHESTER N.Y

; TIGHT&SLAGK BARREL MACHI
" n9A SPECIALTY B

»JJOH

Such as Woodworth Planing, Tonguing, and Grooving
Machines, Daniel’s Planors, Richardson's Patent Ime
proved Tenon  Muchines, Mortising, Moulding, and
Re-Saw Muchines, Eastman’s Pat, Miter Muchines, and
Wood-Working Machinery gencorally, Manufuctured by
WITHERBY, RUGG & RICHLARDSON,
26 :&ullsbnr{ Street, Worcester, Muss,
(Shop formerly occupied by B, BALL & CO.)

The J. L., Mott Iron Works,

SSand 90 BEEKMAN ST,
Munufacturers of
DEMAREST'S PATENT

WATER CLOSETS,

Stmple in construction, porfooct
in operation, thoroughly oxclud«
ing all sewer gas, and cleanly In
@very way.

e 3

MPORTANT FOR ALL CORPORATIONS AND
MANF'G  CONCERNS, - Buerk's Watch-

man’s Time Detector, capablo of neeurately con.

trolling the motion of n watehman or patrolman st tho

difforent stations of his beat, Sond for olrcular,

J. E. BUERK, P, O, Box 979, Boston, Mnxs,

Boware of buying infringing Detectors.

MINING MACHINERY. Engines, Boilers, Pumps,
Conl and Ore Jigs, Dust Burning Applinnooes. Dnmlnﬁn
und advico froe to customers. Jeanesville Iron Works
(. C. Haydon & Co.).  Address HOWELL GREEN,
Supt., Jeanesville, Luzerno Co., Pa.

Muy |

Address BAXTER & CO., Bunkors, 17 Wall §t,, N Y

QHAFTING, PULLEYS, HANGERS, etc.

Wood-Working Machinery, |

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.
W. B, PRANKLIN,V. Pres't, J. M. ALLEN, Pres't,

o Standard Thresher of the
Vibrator Class,”  “The Horso
Powoer of the Contury.” *“The
Leading Foarm  Enging the
Amoriean Market."”

The Three 1dols of the
Farming Public.
Nustrated pamphlets and prico
Hists pent free to all who apply by
mnil to THE AULTMAN & TAY-
LOR COMPANY, Mansfleld, Ohlo,
saying they saw this offer in the

SCIENTIFIO AMERICAN.

FATTENED
NOwnTAoR St STack

EMPIRE THRESHER

MANUFACTURED AT
HAGERSTOWN, Mp.
Y THEHAGERS TOWN S TEAMENGINESMACHINE Ce
THE BEST IN THE WORLD.
SEND FOR.CIRCULARS.
1CROSCOPES, Opera Glasses, Spectncles,

Meteorological Instruments, at tly reduced

prices. Send three Hum?n or Illustrated Cata-
ogue. R. & J. BECI, Philadelphin, Pa.

W;;'Icin,r] Models

1R jmental Machinery, Metal or Wood, made to
(/)‘r':l‘cr bxypur i J. F, WEKNER, 62 Centre St., N, Y

FOR ALL KINDS OF BLACKSMITHING.

P, H. & F, M.ROOTS, M'f"'rs, Connersville, Ind.

S. 5. TOWNSEND, Con. Agt., }s Cortlandt St

COOKE & BEQQS, Sell'g Agts., | NEW YORK,
I# BEND FOR PRICED CATALOGUER,

NEW AND2D<-HAND ENGINES AND BOILERS CHEAP
for cush. 0, B, GOODWIN, Ol Civy, F'a.
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o St Auerian, Export Edition.

PUBLISHED MONTHLY.

The Scientific American, Export Edition, s a
lurge and splendid periodical, (ssued once s mon
forming s complete and interesting monthly record o
all Progress in Science and the Useful Arts throughout
the World. Each number contains about one hundred
Inrge quuru;gmu-u. profusely lllustrated, embracing :
(1.) Most of the plates and pages of the fonrprecodlnﬁ
issues of THE SCIENTIFIC AMERICAN, with itssplendi
engravings and valunble information. Every
number from seventy-five to one hundred new en-
gravings, showing the most récent improvements and
adsances in Sclence and the Industrial Arts.
(2.) Prices Current, Commercial, Trade, and Manu-
fsoturing Ao ts of Lead Houses. In con-
nection with these Announcements many of the Princl-
pal Articles of American Manufactare are exhibited to
the eye of the reader by means of splendid engrav-
ings ; the whole formi m y"l}mmed Standard
Catalogue, or Permanen Ty, the Latest and
Best American-made Goods, always under the eye of

full instr: o and working drawings for the construc-
tion of nearly every known form of Battery, and !
malntenance. This paper includes all of the -rlndulli
batteries used for Experiment. Telegraphy, Telophony,
Bectro-metallurgy, Eloctric Light, running Induction |
colls. and other purposes. Also, Earth-batterfes, Dry |
snd Molst Piles, Simple llulcnes({mllu unly a few
cents. Sulphinte of Copper, Nitrie, Chromic Acid, Quick-
sliver, Gas, Secondary, and Thermo-wloctric Batteries
are included, Itis the most comprebensive paper yet |

blisbed on the subject. IHustrated with nearly Fifty |

ogravings. Contalned In SCIEXTIFIC AMERICAN BUP-
PLEMESTS 157, 138, 1536, Price 10 conts each. To
had at this office and of sll pewsdealers

CEMENTS. — FORTY VALUABLE RE-
oulpts for a greal variety of cements, applicable to all
of purposes of the Housobold and !!mp. includiog
Bubber Coment, Waterproof Cements, Aeid-proof Ce-
ments, nn?m: Cements, Aquariam Cements, Hydmu.
Hennd Batl e:z:'m sots. Cament for paper boats, for
metals, for clina aad glassware, for leather, rabber, and
for comenting leather and rabber to metals, glass, efe
- ta for wood, stone. lron, i, Recipe for Colored
Sealing Wax, for Postage Stamp Mucilage, for Crocke
Ware, Cement 1o resist Petroleam. Japanese Cement,
Colgnet Beton Cement.  Recipe for Fireproof Paper and
Ink, Contalned in SCIENTIFICAMERICAN SUPFLEM ENXT |
158, Price W eents. To be had at this office and of all

JOHNS’

ASBESTOS

Liquid Paints, Roofing, Boller Coverings,

Steam Packing, Sheathings, Fire Proof Coatings,
Cements lc. Fust rus Dosc wirrive Prics Lavy,

H.W.JOHNS M'F'C CO, 87 MAIDEX

newsdealers

W

tb?, ¢ buyer, constantly influencing his preferences
and pure ¥

The Scicnrific American, Export Edition. has
n lnrr: gunranteed circulantion In all (he prin.
cipal Citles and Commercial Centers of the World,
It is regularly received and filed for public ex-
aminstion by mnearly all U. 8. Consuls. Go into
slmost any American Consulate in any quarter of
the ’lolm. and the objects of greatest interest thero to
be found are the numbers of THE SCIENTIVIO AMERT-
CAN. l'ure:ﬁ‘n Merchants, Buyers of Goods. and
others are always referred by the Consular Officials
1o the pages of this Journal, as contalning the most re-
cent announcements of the best rellable American
Goods and Manufactures. THE SCIESTIFIC AMEUICAN

Exch

SCIENTIFIC AMERICAN,

Commercial Houses in for cities, eors, Direc-
tors of Worka, Government Officials, and other mi-
nont influential  persons. files of this
Wﬂ are also earried on all the principsl lines of

EAMSHIPS, forvlgn and coastwise, leaving the port
| of New York,

No export publication sent from the United Stares
renches 8o many roadors ns THE SCIENTIFIOC AMERICAS,
Export Edition; 1§ is by fur the most splendid, satisfuc-
tory, and superior Export Journal ever brought before
the public. llp?nlua.ul nged nato tthe pub.
1§ im AL very low prices, of -rfr nnd hnodsomely
dlepiayed ndverilaemonis of American Cesds

Monufoctures, with Hnrn\-lnu-. which
nre nlwanys uurm-ﬂvn to fore un"pun- NRe TS,
WE BCIENTIFIC AMERICAN, Export Edition, s)ready
enjoys the advertisi (alnmun of many of the
Groat Manufactard Sstablishments of this Country,
who find it to be an UNRIVALED MEDTUM FOR SE-
CUNING XEW ORDERS AND EXTENDING TRADE,

If you wish to lucrease your business, try a
handsome advertisement for ops year, continuously, in
FHE BCIENTIFIO AMERICAN, Export Edition. Hates,
0 » year for a full page; hall o, $A0; quartor
Page, §155; one-olghth page, $100, Half-yearly rates In
ll!ﬁhll{ Inereased proportion,

ublished about the Anh of each month.

Sogle numberns of Tir SOLENTIFIO AMERICAN, Ex)
Edition, 4 cents  To bo had st this offico and at all the
noews siores. Submoriptions, Mee Dollars a year; sent,
Postpald, Lo all parts of the world,

MUNN & Q0,, PunLISHERS,
9 Pasx low, New Yo,

rt

Cigar Box Lumber,

MANUFACTURED by onr NEW PATENT PROCESS.
The Best in the World.
SPANISH CEDAR,
MAJFOGANY,
POPI.AR.

Also thin lumber of all other kinds, 3 to ' In., st corre-

sponding prices. Al yualitios. Fqual in s)l respects Lo

any made, and at prices muck under any to be obtalned |

outalde of vur establishment. Send for price s,

GEO. W, READ & CO,,
IS0 1o 200 Lewls Stroet, N, Y.

!

Lathes, Planers, Shapers

Drills, Bolt and Dear Cuttors, Milling Machines, Special
Machinery, B GOULD & ERERITARDT, Newurk, N, J,

WIRE ROPE

ROERBLING's SONS, Manufactur.
ow York

W hools and Rope for conveylng power long d
Send for circular,

Address JOIIN A
arp, Trenton, N. J., or 117 Liborty Street,

ICE AT $1.00 PER TON.
The PICTET ARTIFICIAL ICE CO,,

Room 51, Coal and T n‘x'mé.r 0. Box 383, N. ¥.
J. LLOYD HAIGH
Manufacturer of

Rallrced and Mining Use
Transmission of

of every d

Elevators, Der pe Tram
Power, ete. No.81John 8t.. N. Y. Send for price list.
Plans and Estimates furnished for Suspension Bridges.

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTERNS.
Send for new llustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACITURING CO.,

New Jliaven, Conn.
H P, $50. “RELEABLE"”
e W

20

Vertical and Horizontal En-
gines, with Water's Governor,
equal to any made in simplicl-
ty, dumbility, and efficlency-
Twenty H. P Horizonta), §250.
Twenty five H. P Vertical, $30,
For Wustmted circular, ad-

dress
SIsCo

: CO.
lhlfwinnvhle, N. Y.

The George Place Machinery Agency

Muochinery of Every Description,
1] Chambers «pd 18 Reade Streots, Now York.

SPARE THE CROTON AND SAVE THE COST.

Driven or Tube Wells

furnished to large cons

4 umers of Croton and mg{v\mod
Water. WM. D.ANDREWS & BRO,, 414 Water ST N.Y,,
whocontrolthe patent forGreon’sA merican Driven Well.

Portable Grain Mills,

For Mill and Farm. mam

durable and
Warranted full L0 any |nm

market. Mil 1]
stances. We ;-:‘Wm batid-
WALKER BROK. & CO.,

Eogineers, Founders & Machinists,
234 and Wood St., Phila., Pa.

PERFECT

NEWSPAPER FILE

The Koch Patent File, for
lets. bas Doen rot

And p
und prico reduced. S ubseribers

S

nd
EMICAN and SCIENTIFIC AME cwx%rmxl onn
suppiled far the low price of by or he
M&_, of this paper vy 3 3
"H,‘IKNI:I'V‘% AM % N for
o uh- M "
mlun 2 x

THE TANITE CO..
STROUDSBURG., PA,
EMERY WHEELS AND CRINDERS,

LONDON-0 8t. Androws 5t Holborn Viaduot, B
TAVERPOOL~42 The Temple, Dilo St. v B. O,

[ ROCK DRILLING MACHINES
“ AIR COMPRESSORS,

MANUFACTURED BY

SEND FOR PAMPHLET. = FITCHBURG MASS,

Wheeler's Patent Wood Filer

fills the pores of wood perfectly, so that n smootl finl
18 obtalned with one cont of yarnish, Se iy sh
Modton thib Saate b of varnish end for elrenlar,
BRIDGEPORT WOOD FINISHING CO,
10 Bleccker Stroet, New York.

TME SKINNER -T'J-S*T JONARY ENGINES &
ACs~ PopTaBLERSTA S ens LGOVERNOR.
FinsyCuass kEconomicAL SKINNER & Woop Enie.PA
= SEC ILLUSTRATED ADVEATISEMENT m- 5

THE DRIVEN WELL,

Town and County priviloges for making Drive
I\\\;.-llu| uncl"ml-lllnu “l;kitl'nlnlo.-a under the |ﬁv(nh|l§-‘l:x'p:
nervican Driven « atent, lease
Lo responsible parties, by y 4 Dy-the year

WM. D. ANDREWS & BRO.,
NEW YORK.

DOUBLE PITMAN PRESSES,
STILES & l'A)‘lKl':l( PRESS CO., Mnl«lﬁ-(nwn,(‘t.
THE .
BEelipse Engine
Furnishes steam power for all
Agricultural purposes, Driving
Saw Mills, and for ¢very use
o] where a frst-cluss and” eco-
" nomical Engine is required,
Eleven first-class  premiums
awnrded, Including Centenni-
o8 al, "W, Refer to No. T, issue of
7. No. 14, Issue of 78, of Sc1-
i ENTIFIC AMEHICAN, for Edi-
r‘ull K X CO wmrm :"u“Tu”MI. C
5 0., Waynesboro, Franklin Co., Pa.
When you write please name this paper. X

BurteicuRockDaie Co

AT
e

GOOD PLAN.—THE MOST PROFITABLE WAY FOR

dealing In stocks 1s h{ combining many orders and
co-operating them ns u whole, dividing profits pro rata
among the shareholders, according to the market. Each
customer thus secures all the sdvantages of (mmense
capital and experfenced skill, and ean use any amount
from #10 to ¥10,000 or more, with equal proportionite
success. ** New York Stock Reporter” and new clreular
matled free. Full information for any one 1o operate
g‘ycccigfuklly. LAWRENCE & CO., 51 Exchange Flace,
New York.

FEL'}'DS OF MACHINERY—Apply to

]?OR ALL
8. C. HILLS, 78 Chambers St., New York,

CAVEATS, COPYRIGHTS, TRADE
MARKS, ETC.

Messrs. Mumn & Co., in counection with the publics
tion of the SCIENTIFIC AMERICAN, continne to examing
Improvements, and (o act ss Sollckors of Matouts for
Inventors,

In this line of business they have bhad over Tminry
yeans' EXPERIENCE, and now have wiegualed fackilia
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Forelgn Countries. Messrs,
Munn & Co. also 1 to the prep of Caveats,
Trade Mark Regulations, Copyrights for Books, Labels,
Relssues, Assignments, and Reports on Infringementa

of Patents. All business Intrusted to them Is dove
with special care and promp on very mod
terms,

W send free of charge, on application, a pamphlet
contsining farther information about Patents snd how
to procure them; directions concerning Trade Marks
Copyrights, Designs, Patents, Appeals, Relasues, In-

Assl Rejocted Cases, Hints on

ln;B Sale of Patents, ete.

Foreign Patents.—We also send, free of charpe, &
Synopsis of Foreign I'atent Laws, showing the cost and
method of securing patents in all the principal conn-
tries of the world, American Inventors should bear in
mind that, a8 & general rule, any invention that is vala-
able to the patentee In this country is worth equally as
much in England and some other foreign countries.
Five patents—embracing Canadian, English, German,
French, and Belgian—will secure to an Inventor the ex-
clusive monopoly to his dlscovery among about ox®
HUSDIED AXD FIFTY NILLIONS Of the most Intelligent
people in the world. The facilities of business and
& eam communication are such that patents can be ob-
talned abroad by our citizens almost as casily as st
home. The expense to apply for an English patent is
£75; German, §100; French, $100; Belgian, $100; Cans-
dian,

(,'o:::'a of Patents,—Persons desiring any patent
fv-ned from 1536 to November 26, 1867, can be suppied
with official copien at reasonable cost, the price de
pending upon the extent of drawings and length of
specifications.

Auy patent jssned since November 27, 1867, at which
time the 'atent Ofce commenced printing the draw-
lngundopodluﬂou.mhmb:m!mm
this ofice $1.

A copy of the claims of any patent {sened since 159
will be furnished for §1.

When ordering coples, ploase to reit for the rame
as above, and state name of patentee, title of fnves

and date of patent,
“o:’ contalning full directions for obtaining
United States patents went froe, A handsomely tonsd
Reforence Book, gilt cdges, contains 140 pages and
many engravings and tables lmpartant to every pats
ontee and mechanic, and {x & useful hand book of refer-
ence for everybody. Price 25 cents, mailed free.

MUNN & CO,

: MTNC ARERICAX,
37 Park Rew, New York
WAL QI cor € ¥ ond T PR

Publishers SCIENTIFIO ANKRICAN.




