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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
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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

=

T

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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PLEMENT Nos. 176, 177, and l\ Price 10 cents
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GE N | IN EVERY COUNTY.
RELIARLE, INTELLIGENT NUSINDSS  MeX
can clear §1000 1o AO0 yearly In the Xrw
AGESCY. Entirely now and desfrable—plessant
and permanent. Can be carried on in connection
with a store, shop, or tmill, or by any good agent.
Sultable for every county in the United States.

J. B, CHAPMAN

70 WEST STREET, MA I;Ih‘OK. IND.

Lathes, Planers, Shapers
Drills, Bolt and Gear Cutters, Milling Machines. Speocial
Machinery., E.GOULD & EBERHARDT, Newark, N. J.

CAVEATS, COPYRIGHTS, TRADE
MARKS, E10,
- Messrs. Mann & oy, in connection with thepoblica-
tisn of the SCENTIFIC ANERICAN, continge 1o examing
Improvements, aud to act as Sollcitors of “Patents for
luventors.

In this line of business they have had ovas Tmsry
yreans' gxromiescs, and now have waegualed rackitics
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
HUNDEED AND FIFTY Minttoxs of the most intelligent
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Publishiens SCIENTIFIC AMERICAN,

people in the worid. The facilities of business and
#'eam communicat on are such that patents can be ob-
tained abroad by our cltizens almost as essily asat
home. The expense to apply for an English patont is
£7; Geran, §100; French, $100; Belgian, $100; Cana-
dian, $50.

Copies of Patenta,—Persons dosiring any patent
fesned from 153 to Navember 96, 1867, can be sapplied
with official copies at reasonable cost, the price de-
pending upon the extent of drawlugs amd length of
specifications.

Aay patent issned since Navembor #7, 1567, at which
time the I'atent Office commenced printing the draw-
Ings and specifications, may bo had by remitting to
this office $1.

A copy of the clalms of uny patent Ised since 1598
will be furnished for §1,

When ordering coples, please to remit for the same
asabove, and state name of patentee, itle of Invea-
tion, and date of patent,

A pamphilet, contaluing full directions for m
United States patents sent free. A handsomely boand
Reforence Book, gllt sdges, containe 140 pages sod
many engravings und tables 10 cvery pats
eutee and mechanic, and ls & uselul hand hook of refer-
enco for overywdy.  Price 25 cents, mallod free.
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MUKN & C0.,
Tublishers O(.'Imﬂ AMERICAN,
vk Itow, New York.
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