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FIRE EXTINGUISHING APPARATUS FOR BUILDINGS.

[Mustrated in the annexed engravings will be found a
novel and, it is belleved to be, & most eflicient devico for pro-
tecting buildings of overy description from fire. The inven-
tion congists esgentinlly in o peculiar form of tank roof,
which may be entirely submerged through ita connection
with a system of water pipes running through the edifice,
ng illustrated in onr eugraving, By means algo below de-
aeribed, the outer walls muy be kept constantly wot by a thin
strenm of water pouring down their faces,
are laid through the
building, in order to
afford a supply of wa.
ter to the different
stories ; and finally, by
suitable hose connec
tions on the roof,
strenms of water may
be thrown upon ad-
Joining structures.

The roof arrange-
ment 18 shown in Fig,
2, and consists of o
flat sheet metal water-
tight covering, hav-
Ing around it o Aange,
A, within which is a
partition, B, the two
portions forming the
eaves. The flange, A,
supports & cornice,
the lower edge of
which stands out from
the wall for s distance
of about an eighth of
an inch. Perforations
are made in the outer
fiange, so that, when-
ever the water in the
gutter riges above the
orifices, it will escape
sud flow dnwn the
walls,

A wuitable waste
pipe, ¢, Fig. 1, con-
nects with the gutter,
and ordinarily carries
off tho water to the
yewer ; but when it is
desired to cause an
overflow through the
perforations, as above
noted, the shutting off
of & cock, at D, ac-
vomplishes the ob-
jrct.

Under the lower
#s0r, and inside the walls of the building, it is de.
signed to place four distributing maing, one of which
is shown at ¥, Fig. 1. From each corner, formed by
their junction, rises a stand pipe, F, to and through the roof,
terminating in a hoss coupling, Fig. 2. Under the roof ho-
rizontal pipes, &, connect the stand pipes together, and these,
as are also the maing, 1, wre provided with suitable stop-
cocks, by means of which water may be delivered at any one
or more of thestand pipes upon the roofs, or without press-
ure through all the pipes. One stand pipe terminates at the
plane of the roof, and serves to conduct water therefrom ex-
eept when flooding is desired, when & stopcock at the lower
part of the tubeis closed. At the planes of the joista of the
weveral floors, the stand pipes are tapped with couplings with
which to connect perforated pipes extendingncross the buikl_-
ing, for the purpose of throwing spray between the floorsand
cellings to extinguish fires occurring therein, These spray
tubes are provided with stop valves at ench end, go that no
witer need be used unless required,

In the center of the roof is a pipe, H; extending through
the same and having hose eouplings at both ends. The up-
per extremity may be connected by a hose with one of the
utand pipes; and, by hose attached to its lower portion, water
muy be delivered at any point within the upper story, The
utand pipes are provided with external couplings st the sove.
ral floors, which project through the outer walls to recelve
Iines of hoss from fire engines, a8 shown in Fig, 1,

The inventor suggests that the device will prove a valua-
nble snfegunrd in theaters and other buildings linble to sud.
den conflngration, He proposes to make the sides of prosce-
plum boxes, and also the ralling of ench balcony, of gal.
vanlzed metal with perforated surfaces, fo that a flow of
wator muy be instantly secnred, which will flood the sudito-
rium,

Patented January 20, 1874, For further particulars re

Porforated pipes
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garding sale of rights address the inventor, Mr. John C,
Schweizer, with Kramer Brothers, 264 and 260 Madison street,
Chicago, 111, or Francis Probst, 61 Liberty street, New York
aity.
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Oarnivorous Plants.

In & recent number of the American Naturalist, Mrs. Mary
Treat gives an interesting account of her observations of the
habits of the plant known as sundew (drosera filiformis),
which she found in July Isst, in Atlantic county, N. J. These
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plants appear to be most remarkably endowed. To all the
usual functions of plants,certain animal instinets and pro-
pensities are added, such ag the power to seize, kill, and
suck the blood of insects, and to grasp and eat raw meat, ete,

Our author says of the plant: It was in full bloom and
growing ag thick as it could well stand, on either side of an
extensive cranberry plantation. This charming plant, with
its pretty pink blossoms, together with the dew-like sub.
atance exuding from the glands (the glands surmount the
bristles or hairs which cover the long thread-like leaves),
was one of the most beautiful pights T ever beheld, From

former obgervations I had supposed this plant caught only
amall ingects, but now found I was mistaken; groat nalluy
flies were held firm prisoners, innumernble moths and but.
terflies, many aof them two lnches across, were alike held
captive till they died—the bright flowers and brilllnnt, glis.
toning dow luring them on to gure death. But what ix the
use of this wholesale destruction of insect life? Chan the

plants use them? Upon examination I find that, after the
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death of the larger Insects, they fall around the roots of the
plants ag if to fertilize them, but the smaller flies remain
sticking to the lenves.

Careful and repeated experiments during several days re-
vealed the fact that on some days the plants work much bet-
ter than on othors. Whether it waa the electrical condition
or amount of moisture in the stmosphere is yet to be ascer-
tained.

I experimented with three species of these plants—d, fili-

formis , d. longifolia, and d. rotundifolia.

July 11, 10 o'clock,
A. M., I pinned some
living flies half an inch
from the leaves, near

the apex, of d. filifor-
i mis. In forty minutes
the leaves had bent per-
ceptibly towardthe flies.
At twelve o'clock the
leaves had reached the
flies, and their legs
were entangled among
the bristles and held
fast. I then removed
the flies three quarters
ofan ineh further from
theleaves. The leaves
still remained bent
away from the direction
of the light toward the
flies, but did not reach
them at this distance.
Whether the action of
the flies’ wings may
have created sufficient
force to bring the leaves
near enough to entan-
gle the flies, is a ques-
tion I have not yet sat-
isfactorily settled in my
own mind, for dead flies
did not seem to have
the same power as liv-
ing ones.

Fifteen minutes past
ten of the same day, I
placed bits of raw beef
on some of the most
vigorous leaves of d.
longifolia. Ten minutes
past twelve, two of
the leaves had folded
8 around the beef, hiding

t from sight. Half past

eleven of the same day

I placed living flies on

the leaves of d. longi-
Jolia. ‘At twelve o'clock and forty-eight minutes, one of
the leaves had folded entirely around its victim, and the
other leaves had partially folded and the flies had ceased
to struggle. By half past two, four leaves had each folded
around a fly. The leaf folds from the apex to the petiole,
after the manner of its venation, I tried mineral substan-
ces, bits of dry chalk, magnesin, and pebbles. In twenty-
four hours neither the leaves nor the bristles had made any
move like clasping these articles, I wet a piece of chalk in
water, and in less than an hour the bristles were curving
ubout it, but soon unfolded again, leaving the chalk free on
the blade of the leaf.

The bristlos around the edge of the leaf of d. rotundifolia
are longer than on those of d. longifolia, but the leaf of the
former does not fold around a fly as it does in the latter—
simply the bristles curve around the object, the glands on
tho ends of the bristles touching the substance, like so many
mouths receiving nourishment.

Half past 10, A, o, T placed raw beef on some leaves of d.
rotundifolia ; by 1 o'clock the inner bristles were curving
nbout it,and the longer bristles, on the outer edge of the leaf,
wure alowly curving upward. By 9 o'clock, in the evening,
all the bristlos of three of the most vigorous leaves were
clasping the beof, almost hiding it from sight, while an equal-
ly vigorous loaf made no move like clasping a bit of dry
chalk. At 10 o'clock in the morning I placed bits of raw ap-
ple on gome of the leaves of the last named species; by 9
o'clock in the evening part of the bristles were clasping it,
but not #o closely as the beef. By 10 o'clock next day, twen-
ty-four hours, nearly all the bristles were curved toward it,
but not many of the glands were touching it. So it would
geem that these plants are really carnivorous, that they pre.
for and nbsorh nnimal substances through their leaves. And
Mr. Darwin says that by pricking a point in the leaf of dro-
sera, he can paralyze half of it, and this indicates nerves!
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THE SCIENTIFIC AMERICAN AS A PREVENTIVE OF
BOILER EXPLOSIONS.---VALUE OF ITS CORRESPON-
DENCE.

Our readers, in their kind letters of commendation of the
SCIENTIFIC AMERICAN, very frequently tell us that the in.
formation they derive from its columns is of the greatest
value to them in their several callings, and every day we
are told that a gingle hint put in practice is often the means
of making or saving considerable sums of money: Of course
these flattering testimonials are very gratifying to ourselves,
and we are glad to know Aow the money was saved or earned :
whether, in fact, the writers measure the smount of prac.
tical information they gain in dollars and cents, and then
are unable to think of any sum which will adequately ex.
press its value, or whether from its colomns they obtain
ideas which enable them to improve the quality of their
work, and so derive increased incomes; or whether, in
some special instance, a direct gain can be traced or an
accident svoided. Sometimes, however, s correspondent
enlightens us, and sends an item which is not only inter-
esting to the editor, but serves a useful purpose to others,
A letter now before us is an excellent example in point.

Mr. S. E. Worrell, of Worrell, Hannjbal county, Mo.,
writes that he has read the ScxesTIFIiCc AMERICAN for four-
teen years, and that he has learned more from ite pages than
during the period he attended school. In perusing a re-
cent number. he goes on to state, his attention was attracted
by the report of boiler inspections by the Hartford Boiler
Insurance Company. * On glancing over the article, I re-
membered,” he writes, *“that I had not heard the escape
of steam from our safety valve for some time. Upon going
to the mill the next morning and on making an examination
I found that the valve would not rise even with the steam
gage standing at 120 pounds and the weight off the lever.
I even had 1o knock the lever up with a hammer, and then
could not get it back until the steam was entirely out of the
boiler, I afterwards found the valve stem had become
rusted in the cover of the valve, Our boller is only & small
one, but its explosion might have caused the loss of a num-
ber of lives and of much property.”

We congratulate our correspondent on his narrow escape
from s probable casualty, We commend him for his care-
ful attention to what he reads, If every mechanic, on re-
esiving & number of the BOIENTIFIC AMERICAN, would tho.
roughly consider its suggestions, and seek to apply them to
his individual case, there is no doubt but many of the dis-
satern occurring in the use of machinery would be avoided.
The informstion imparted by practical men in their various
callings in the correspondonce columns of this paper is of
great value to all elasses of renders, coming, as it does, from
the experience and observations of those willing to impart
hints beneficial to others, expecting, In return, that others
will communicate informsation of benefit to themselves.

We would suggest that this feature of the paper may be
made still more useful and interesting, If every subscriber
will take the trouble Lo communicate some new fact or dis-
covery he has made, whethar by sccident or experiment,

A few lines of such informstion from the workshop are
frequently of more practical value than a volume of CESAYE OD
pome abutract science by the most learned author. Certain.
ly every subscriber can furnish during the year at lesst one
item of interest. This will give nearly fifty thousand facts
from as many different sources, which would furnish, in the
aggragate, an amount of information not otherwise sttains.
ble-
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THE BRO‘H{BBKOOD OP LOOOIO‘H" xnomxu.
Those of our readers who are familinr with the course of
ovents during the sirike of railroad engineers, which oc-
curred, principally on western lines, some two months since,
will remember that the demoustration elicited a strong let:
ter of disapproval from Mr. Charles Wilson, Grand Chief
Engineer of the Brotherhood of Locomotive Engineers. This
dooument, which went the rounds of the public press, while
unreservedly condemning the movemeont, also stated that
guch nction on the part of members of the nhove named an-
goclation was in direct opposition to the principles and prac.
tices of their organization, To the opinions thus plainly ex-
presped, aud to the influence exerted by Mr, Wilson, the
failure of the uprlvlng may be in no small measure attributed ;
and hence to his good sense, moderation, and just views is
mainly due the prevention of imminent losses to both con-
tending parties. It would naturally be thought that the
men engaged in the controversy, even If rendered gomewhat
irrational at the time by the incident excitement, would on
sober second reflection perceive the sound reason in Mr. Wil.
gon's nctions-and consequently, if they did not feel a certain
amount of gratitude for his clear-headed advice, weuld at
least tacitly recognize the justice in the position he had as-
sumed. But notso the locomotive engineers. Having called
a convention at Cleveland, Ohio, recently, they proceeded to
areaign the course of their president. 8o far as we can learn

5 | from the reports of the meeting, the discussion was carried

on principally by noisy individuale who had been foremost
among those fomenting the past disturbances. However
this may be, the result of the deliberations was far from

1| evidencing either the common senge or the justice of the
1 | delegates; for, by an almost unanimous vote of 120 to 18. the
1 | nets of the strikers were approved and Mr, Wilson requested

to resign his presidency of the order.
The locomotive engineers of this country are asa rule an

¢ | able and thoroughly reliable body of men. To their hands

are entrusted immense responsibilities, and from them are
required the exercise of an amount of skill, cool judgment,
and, at times, absolute heroism which raise them far above
the average mechanic. Of how upiformly they have met
and do meet all these requirements, their past record, coupled
with the small percentage of railway casualties yearly oc-
ourring in this country (considered in relation to those hap-
pening elsewhere) offers abundant testimony. It is in view
of these very facts, however, that we find onrselves ata loss
for an explanation of the action above noted. Are we to nn-
derstand that the men to whom are hourly entrusted hundreds
of lives and property of untold value mean deliberately to
ondorse the malicious acts of the wretches who misplaced
switches, who shot workmen down at their posts, who disa-
bled machinery, and committed other wilful and maliciovs
crimes against not merely their employers, but against the en-
tire community? If such be the inference, (and we can
form no other from the strong evidence of the vote, on the
one hand and the letter which gave rise to the convention,on
the other), then the Brotherhood of Locomotive Engineers
as it now stands has as an organization manifestly survived
its time of usefulness, and the sooner it disappears from the
public gaze the better. It has sunk down to the level of
those who perpetually seck to promote disorder by the thread-
bare arguments of eternal antagonism between employer and
employed, and to have submitted itself to the leadership of
the violent extremists who somehow contrive to creep into
the counsels of nearly every trade organization,

Mr. Wilson, we understand, proposes to appeal to the
Brotherhood as & whole,against the action of their delegates,
and invites such members as do not acquiesce in the course of
the latter, to join him in forming & new society on the old
basis, as expressed in the letter referred to in the beginning.
We trust that this invitation will meet with a cordial response
from every right-minded man in the Brotherhood ; and that
for their own sakes, if only to relieve their reputations from
the slur which the convention has cast upon them, the large
majority of the members will hasten to repudiate the dia-
graceful vote of their representatives,

THE MARVELS OF MECHANICS,

During the last siege of Paris, the inhabitants from time
to time effected communication with their friends beyond
the German investing lines by means of earrier pigeons. In
fact, a regular pigeon post was organized, having one of its
receiving stations in London. Here the written messages
for Paris were received, and, by photography, reduced to
microscopic gize, each letter being reduced po small as to be
inviaible to the eye except as & speck. Some two thousand
of these specks were then printed on bits of tissne paper
about an inch and & half square, which was rolled and
earefully attached to one of the tail feathers of the pigeon,
On the artival of the bird in Paris, the postal officials
placed the paper under the microscope, which enlarged the
soveral specks into readable communieations, which were
duly copied in writing and delivered to the persons to whom
they were addressed. The total postage received for the
transmission of one of those tiny bita of paper frequently
smounted to two thousand dollars,

Small as this photo writing seemn, it has been surpassod
by mechanism. ln a recent number of the Lens, Dr, J, J,

Woodward, U. 8. A, gives an enlarged photograph of mi-
croscopic \\rning doune by machinery on glass, by means of &
dinmond, executed by Mr. Willlam Webb, of London. The
writing consists of the Lord’'s Prayer, which is written upon
glany, within & space equal to onoe two hundred and ninety

fourth part of an inch in length by one four hundred and
fortieth part of an inch in width,or & space porhaps equal to
the dot in this letter§. The photogmph given by Dr.

Woodward shows this dot of writing enlarged so as 10 oc

cupy s space of nhont two luebu long by o
inches broad, All the words are brought h‘lwm
photograph, the total number of letters being 227;
In the exceeding finoness of the orlginnl writing M
468 letters written in the same way would only mu: 2
square inch of glass wurface, The combined mmm ‘5 ah
Testament contain in all 3,566,480 lettorn; hence it
possible for Mr. Webb to write the entire contents of m
than eight bibles within the spuce of one square inch,
specimen plates containiog the microncople writing aboye
nlluded to have been supplied by Mr, Webb for the United
States Museum at Waghington, Thelr cont was Mtydoﬂm
onch,
The Webb machine, however, does not equal, in the fine.
ness of its writing or perfection, the prior Instrument of lr
N. Peters, a wenlthy banker of London, who, as long ago
an 1855, wns able to write nearly three times finer than W.hb,
Bo perfect was the Peters machine that it was competent to
engrave the entire contents of the Bible and New Testament
twenty-two times over within the space of a single square
inch,

METROLOGICAL SCIENCE,

The American Metrological Society, the first session of
which was held during December last in this city, forwards
us a copy of its constitution and by-laws, in which the ob.
jects of the association are fully set forth, These, briefly,
are to improve the system of weights, measures, and mon.
eys at present existing among men, and to bring the same as
far as practicable into relations of simple commensurability
to each other. The universal adoption of common units of
measure for the expression of quantities which require to be
stated in presenting the results of physical observations or
investigation, and for which the ordinary systems of metro.
logy do not provide, is also to be advoeated, and it will be
the effort of the society to secure, in regard to the denomi-
nominations of weight, measure, and money, the acceptance
of the decimal gystem.

President Barnard, of Columbia College, has been elocted
President, and the names of several well known scientific
gentlemen, including Professors Hilgard, Newton, Cooke,
Elliot, and Thurston are smong tho officers and council.
The association has already begun its labors and has pre.
pared two memorials to Congress which are now open for
signatures of all persons interested in their objects, In
1866, Congress legalized the use of metric denominations, and
in the recent coinage act the weightsof all silver coinsof
the United States, except the trade dollar, are thus set
forth. The first memorial prays that means be taken by
suitable legislation to introduce the metric system more di-
rectly into, while not interfering with, the general busi.
ness of the people. The passage of laws is urged, rendering
the system obligatory to the Post Office Department; in re-
ports of public works conducted under authority of the Fed-
eral Government; in all statistical or other documents in-
volving statements of quantities, issued under similar sanc-
tion ; and in the estimation and computation of custom du-
ties of the United States.

The second memorial refers to the legal weights of our
gold coinage, and asks that the pure gold contained in the
dollars shall be exactly one gramme and a half. The Engi-
neering and Mining Journal, in commenting on the subject,
adds that it is only necessary that the fineness of standard
gold shonld be everywhere nine tenths (as it is everywhers
ulready, except in Great Britain), that the weight of pure
gold in coins should be given on the coins in metrical units,
and that the mints of civilized countries should do honest
work : when the immediate results would be that the gold
coins of nations adhering to the plan could safely be made
legal tender in exact proportion to their weight.

The gramme of pure gold would thus become the world's
unit of money, and the problem of an international coinnge
thus quickly and easily settled.

THE DETROIT RIVER TUNNEL.

An interesting history of the attempted constraction of the
tunnel under the Detroit river, between Detroit and Wind.
sor, on the Canada shore, is given in a paper read by Mr, E.
8, Chesborough, ¢, E., at the Jast annual convention, and
published. in the Transactions, of the American Society of
Civil Engineers. Up to July, 1872, it seems that the pros.
pects of the work were quite favorable; but in the latter
part of that month, when excavation at the Windsor end
hnd progressed aboat 250 feet through hard ground, & sud-
den irruotion of wand and water occurred, which threatoned
to fill the tuonel out to the sump and choke the pumpe.
Three bulkheads wore built, each noarer the shaft, and the
last one Guite close to the same, before a successful stand
was made.  After a delay of several days, operations were
resumed ; but hardly had thirty feet of new tunnel been
made when another irraption ensued, and again bulkheads
wero resorted to,  After beginning onee more, a third break
followed, and finally a fourth, when the contractors, finding
that the work was costing four times the price they re-
ceived for it, determined to make o lift shaft at the end of
the drift on the Windsor side and start a now drift 10 feet
higher than that of the drainage tunnel. This was done;
but the frraptions sgain appeared, coming from the bot.
tom instead of the top of the excavation, there being a vein
of sand at the lovel of the top of the lower drift. Fioally,
after advancing 870 feot from the shore shaft, it was declded
10 abandon progress in that direction,

On the Detrolt side, other difficultios wore being encoun-
tored, At 1,180 feet from the shaft, the ventilating appara-
tun proved inadequate and two of the workmen were killed.

At 1,220 feort (new machinery having been established) the
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influx of water became so great ns to require more power- | condition, in production of alteration in the chnrncterigties | the former communiention, was at ones noticed, It do

ful pumping engines, and then the contractors, dipcouraged,
sought and recoived permission to rellnquish the work.

Then the directors attemptod to continue on the Windsor
end by menns of two purallel trinl drifts, and to begin o
second one at the shore shaft, at a level 10 feot above the
grade of the drainngoe tunnel, leaving the latter to bo used
a8 a pand holder In ease of further frruption, the iden being
that, in either one or the other drift, some progross might
be made. BExperience, it seems, had shown that n stream
of sand and water flowing into the tunnel at one point
would never be accompnnied by n troublesome one flowing
in at another. It I8 unnecossary to onter into the details
of the last effort.  The actunl advance in new ground during
the last two months was only 04 feot, and the cost nbout
$7,600, or more than G} times the contract price, and the
directors, In turn disconraged, abandoned the entorprizo,

Mr. Chesborough answers various erltfelsms on the mode
of carrying on the work, and states reasons why tho orifices
through which the irruptions occurred could not be stopped.
A shield, ho remarks, could not be used to ndvantage, nor
could Kuccess have been nssured by the pneumatic process,
The causes of the irruption were springs and water courses,
having their source 160 feot higher than the tunnel, and
much above the level of tide water, Mr. MoeAlpine notes a
similar caso In the building of the dry docks at Brooklyn,
N. Y., where fresh water came in with a head of 50 feet
higher than that of the salt water. The water ontering at
Detroit was sulphur water, and without doubt owed ita ori-
gin to Sulphur Springs at Sandwich, below Detroit, where
the level rises from 80 to 40 feet above that of the river,

A HILL OF S8ULPHUR.

One of the most remarkable deposits of native sulphur, as
yet discovered, is a great hill composed of the almost pure
article, found some two years ago at a distance of thirty
miles south of the Union Pacific Railway and nine hundred
miles west of Omaha, This marvelous deposit is found to
consgist almost wholly of sulphur, eontaining only 15 per
cont of impurities. The best deposits heretofore available
are those found in Sicily. The principal supplies for the
manufacture of sulphuric acid come from there; the deposits
contain 85 per cent of impurities and 65 per cent of sulphar,
Our western sulphur hill,therefore, is much the most valua-
ble, and promises to become ere long of great importance to
the country.

THE LAUNCH OF THE CITY OF PEKING.

The country has good cause for self-congratulation in the
efforts which our prominent shipbuilders and capitalists are
putting forth to regain the commerse which, during the war,
passed from under our flag. Another great vessel has been
launched, one of the largest ships ever constructed, save the
Great Eastern, which is to form part of the Pacific Mail
steamship line; & second vessel of similar proportions is on
the stocks, and the same builders, we learn, are maturing
plans for a line of European steamers. The City of Peking,
which was recently successfully launched at Chester,Pa., was
constructed by the Delaware River Iron Shipbuilding and
Engine Works, of which Mr. John Roach is President,and is
without doubt one of the most magnificent vessels, in
construction, form, and fittings, ever built. Her length is
420 feet, beam 47 feet 4 inches,and tunnage 6,000 tuns. She
has compound engines of 4,500 horse power, and a Hirsch
four bladed screw 20 feet 3 inches in diameter. There are
four decks, with accommodations for 2,000 passengers, fitted
up in almost palatial style. No improvement in interior con-
veniences has been omitted ; the machinery,soon to beinserted,
is said to be & masterpiece of workmanship.

The ship is entirely of iron, five million pounds of the
metal being used in her hull. She has four masts, three of
which are of iron and are used as ventilators,and she spreads
83,000 square feet of canvas. Her estimated consumption of
cosl under her ten bollers is estimated at between fifty and
sixty tuns per twenty four hours, and her speed will be
about fifteen and & half knots.

The ceremony of launching was made the occasion of a
holiday in Chester, and the town was thronged with visitors
from New York, Philadelphia, and Washiogton. Large
numbers of prominent men were present, including senators,
representatives, chiefs of buremus and other government
officials, The ship, as the last shore was removed, glided
into the water in splendid style, and was duly christened by
the daughter of the builder, breaking the traditional bottle
of wine over the bows. Speeches were afterwards made by
Senstors Cameron and Bogy, and by Mr. Roach, the latter
gentleman detailiog the operations of the company since its
formation two years ago. The City of Peking will be com-
manded by Captain Jefferson Maury, and will shortly be
brought to this city to receive her machinery at the Morgan
Jron Works.

. THE CHARACTER OF METALS AS EXHIBITED BY
THEIR FRACTURE.

NY FROFESMMOR B, 3, THURNTON,

In an article published in the SCIENTIFIO AMERICAN of
January 17%, a peries of finely executed engravings illustrated
the value of an inspoction of the fractured surfaces of test
pieces of metals broken by torsion as a means of judging of
their character,

During the research there reforred to, of which the results
are given at length in & paper now in course of publication
by the American Society of Civil Engineers, in the “ Trans.
netions ” of that society}, the effect of various changes of

*Toatiiy Lue qUAlity of iron, steol, and other metals without special ap.
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of fracture, has been found to present an interesting and
useful study.

Referring to that article, the reader will observe the
marked difference between numbers 16 and 22 ag exhibiting
the effect of a difference in thoroughness of working, the
former belng o good iron badly worked, snd the latter being
the most perfectly worked piece of fron which has ever come
under the observation of the writer, Nos. 23 and 30 show
the difference between a cast iron highly charged with carbon
and a specimen containing & minimum percentage, whils
still other ustrations exhibit the low stesls 58, 68, 71, con-
taining only iron and a low portion of earbon, and the mal-
leableized cast irons, 88, 85, which are steols which retain
the impurities of east iron, and are gomewhat irregular in
structure,

The effect of cold upon the properties of iron has been but
little understood. One party of experimenters claim to have
proven an increase, others n decrense, of strength with de-
crense of temperature. Ina paper, originally prepared for
the Zron Age* and since republished by several other periodi-
cals,t the writer collated guch information, ag then existed,
from both scientific and engineering authorities, which
showed that the general effect of low temperature seemed to
be a decrease In power of resisting blows and an increase in
power of resisting a steady strain, rhese geemiogly contra-
dictory effects being the consequence of incrensed tenacity
accompanied by a simultaneons and yet greater decrense of
ductility. Subsequent experiments by the writer, with the
autographic testing machine designed by him for the
Stevens Institute of Technology, in which errors of observa-
tion are avoided by so arranging the apparatus that the speci-
men tested shall write legibly its own story, have to some
extent confirmed those deductions, but have revealed gome
reversals of the rule and have indicated that good materials
are better in both resvects at temperatures not far removed
from zero.

The paperreferred to was called forth by the request of
the editor of the paper in which it first appeared, to whom
Mr. Oliver Williams had forwarded a specimen of metal
which had been broken at one point at & temperature of 75°
Fah., and at another place when at a temperature of 20°.
This specimen was afterwards placed in the cabinet of metals
and minerals, in the lecture room of the writer, at the
Stevens Institute of Technology. The methed of fracture is
stated to have been precisely the same in each case. The
difference in appearance is very remarkable. The fracture
at 70° is a strikingly perfect illustration of the fibrous, as
that at 20° is of the granular, fracture.

Judging from general experience, I should be inclined to
congider this iron far less reliable in cold than in warm
weather. Careful experiment, however, is daily convincing
engineers that the distinction, here so well shown, is a far
less reliable indication of the strength and ductility of iron
than was formerly supposed.

A kind of fracture which is probably always indicative of
brittleness is generally, and possibly correctly, termed crys-
taline, It issupposed to be produced by a long continued
succession of shocks, which, straining the metal to the elastic
limit, permit the crystaline grouping of molecules to take
place. Dr. Percy, the leading metallurgical authority of the
world, seems to have been fully convinced of the possibility
of the formation, in this way, of true crystals; but direct ex-
periment is still desirable to fully determine it. A singular
instance of this peculiar molecular action recently occurred
atthe Morgan Iron Works, New York. While a powerful
steam hammer was at work upon the red hot end of a very
large shaft, originally designed for the engines of a large
naval steamer, & piece of the opposite end,which was cold,and
which was supposed to be strong enough to transmit several
thousand horge power, dropped off. This was an extraordi-
nary event, but not unprecedented. In all such instances,
the fracture seems to follow a plane passing through a com.
paratively sharp angle at the side of a collar or at the end of
& journal.

The effect of cold is not always observable, particularly
with ductile iron,of which two specimens wers tested, one, at
10° Fsh., and the other at 70* Fah., The metal was a cheap
grade of wrought iron, quite cold.short, and very irregular,
Two specimens from the same bar of good tool steel were
also tested, one having been broken at 18° Fah.,and the other
at 70°.

The purest irons and low steels, and even the shear steels,
do not usually show a change in form of fracture with
changs of temperature. At all temperatures likely to be ex-
perienced in this latitnde, at least, they are equally re-
liable,

Two specimens of copper were also tested. The first was
cast in dry sand and brokenat 10° Fah,, the second was cast in
green sand and broken at 70°. The beautiful crystaline
structure of the former is apparently due, principally, to low
temperature. The uneound structure of the Iatter is the
consequence of using a damp mold, and exhibits the advisa.
bility of using dry sand whenever possible. The two are
very characteristic specimens. Copper Is strongest at low tem.
peratures and seems to lose none of its ductility, Forged
specimens of copper, in all but color, resemble, when frac.
tured, the toughest and most ductile kinds of iron.

The wonderful differsnce in properties of steel, under dif.
ferant methods of treatment, is shown by two specimens
from the same bar of fine cast steel. The first has beon care.
fully annealed, the second as thoroughly hardened, The
close resemblance of the former to the low steels, shown in

* Iron Age, June, 1873,
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appear like & true stes], not having even the faintest resem-
blance to the hardened specimen, which presents the uneven
fracture and fine grain charncteristic of the best tool steels.

Htill another illustration of & peculiar modifieation of iron
produced by special methods of treatment in seen in a piece
of iron which hind buen subjected to the process of cold roll-
ing. The effect of this nction Is to produce s marked in-
creage of strength and of elasticity. In procisely what way
this effect was produced was long a disputed point, No change
of density had been detected, and some of the most talented
and distinguished gelentific men and engineers who had ocea-
gion to examine this singular materia), ns members of the
International Jury at the Vienns Exhibition,found it exceed-
ingly difficult to credit the claims made for it, although sus-
tained by reports of experiments made upon it by well known
authorities at home and abroad,

It has lately been shown by the' writer that the effect of
cold rolling is to render the iron more perfectly homogeneous
and to produce such a disposition of internal strains as to
greatly increase its elastic reslstance, *

The thready appearance of the side of the broken speci-
mens, and the toughness and compactness, of which good
evidence is seen by an inspection of the end of the test plece,
are the peculiar characteristics of this materinl. Those of
the readers of the ScIENTIFIC AMERICAN who bave oceasion
to adopt the method of testing metals, described in the Issus
of Jaruary 17, will be interested in learning the effect of
varying the proportions of copper, tin, and zinc, in bronze,
brass, and other compositions.

An alloy of ten parts copper to one part tin has two thirds
the strength of iron and about one half its ductility. Suoch a
metal is very valuable wherever strength and toughness are
required in a cast metal. An increased proportion of tin
produces increased hardnees and s loss of ductility. Sixty-
nine parts copper to thirty-one parts tin is an alloy which is
very hard and as brittle as glags. Increasing the proportion
of copper gives greater ductility at the expense of strength,
and castings become liable to ungoundnegs.

Zinc is a brittle metal of crystaline structure, and vastly
different from tin. Yet an alloy of zinc and copper may be
made of considerable strength and of great ductility, as is the
case with wire brass where the proportions are about two of
copper to one of zinc,and with an unusually beautifal special
grade of brass madeat the Stevens Institute. Thisspecimen
exhibits characteristics common to all the more ductile alloys
as well as of the metal tin. The curious, irregularly wavy
appearance of the exterior,and the half fibrous, half granu-
lar fracture, are seen in gun metsl, soft brass, oroide, phos-
phor bronze, and many other alloys which have been tested.
Metal workers often make a free working and fine looking
alloy by uniting copper, tin, and zinc. For some purposes
such & mixture is well adapted, but it often happens that,
without suspecting it, the workman seriously injures his ma-
terial by adding,for appearance sake, zinc to & bronze in pro-
portions seemingly too small to effect its mechanical pro-
perties.

The writer has found the addition of but & fraction over
one per cent of lead, to a good brass, to reduce its strength
nearly a half, and to cause a corresponding loss of duectility,
thus making it but about one fourth as valuable in resisting
blows as the clean alloy.

A good bronze, containing about ten of copper to one of
tin, to which less than three per cent of zine was added, was
aleo tested in comparison with a brass in which lead was
thus a component. The former is & metal of fine looking
exterior, works well and takes a good polish. Its strength
is slightly increased by the addition of the zine, but its due-
tility is hardly a sixth that of the pure copper and tin alloy.
The fracture shows this change to the eys with unmistakes-
ble clearness. Instead of the toughness and extensibility
shown o plainly in the specimen with lead in it, is exhibited
a ragged, dull, irregular break like cast iron.

Such experiments as these are exceedingly instructive;
and every worker in metals, every iron and brass founder,
would find himself well repaid for time expended in such re-
searches by the discovery of the mixtures best fitted for his
work: and if each were to make public the results of his

work, whenever evidently important, he would benefit the
world without loss to himself.

Dr. Arnott,

The decease Is announced of the celebrated Dr. Nell Arnott,
at the advanced age of eighty-five years. He was not only
a physician of eminence, but an author, a scientist, and an
inventor. Hia * Elements of Physics,” published in 1827,
was largely ciroulated, and greatly promoted the study of
the sclences. His researches upon warming and ventilation,
and his inventions of stoves and ventilators, have
added to human comfort, and have led the way to various
other important discoverics, Dr. Arnott was the recipient of

many honors, and no one more justly deserved them. His
life was a most useful one,

L
T0 NEW SUBSCRIBERS,

It has been our custom to commence at the begianing of
the year, all subscriptions received previous to the first of
Apnil, and to send the back numbers from the first of
January. Hereafter the paper will be sent from the date of
recelpt of subscription ; but to those who wish them, the back
numbers from the commencement of |the volume will be

furnished, and the subscription dated from the first of the
year,

*Trans, Am, Soc, O. K., Mareh, 1834,
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Scientific Amervican,

THE PALEOTHERIUM MAGNUM,
The palwontological collection of the

Natural History has recently boen entiched with a new fos- | from the sectional view, Fig. 2.
iﬁ'u! the highest scientifio interest. 1t s an ontire skeloton | place, the rubber arch presses gently on the bottom of the
&Nwwwum magnwm,found incrusted in the quarries | door (dotted lines, Fig. 2); when closed, across the whole
Our engraving is roproduced from | width, entiroly excluding,

of Vitry-sur-Seine.
photograph taken in the gallories of the exca-
vations by means of the electric light.

The animal was first described by Cuvier,
and was s mammifer, now entirely extinet and
indeed without any actual representative among
existing creatures, At one period its species
was extremely abundant. Modern geologists
classify it with the rhinoceros, the tapir and
the horse ; but their views have heretofore boon
based only on the detached bones, which have
become common objects in almost every collec.
tion. The examination of the complete skele-
ton, mow for the first time discovered entire,
shows that even Cavier was wrong in ascribing
to the animal the proportions and conformation
of the tapir. So far from being massive and
heavy in build, as bas been supposed, the
paleotherium was alight,graceful animal, with
a neck longer than that of the horse and closely
resembling in extornal form that of the llama.
Three toes are counted on each foot, and there
is & snout or rudiment of & trunk, The femur
has a third trochanter. The dentary system is
composed of six incisors, four canines and four-
teen molars, the last being analogous to the
similar teeth of the rhinoceros. The hight of
the animal was a little less than that of the
medium horse. It was herbivorous, and ex-
isted in vast herds during the middle of the
eocene period, as its remains are found in gyp-
sum and equivalent rocks formed during that
stage of the world's history.

- =
Galvanie Electriclty.

Put s rod of amalgamated zine in a gluss cell
filled with dilute acid, and it will be seen that
the apparent action is limited to the gradual
production of a few bubbles of gas. On pla-
cing this copper wirein the cell beside the zinc,
there is no change until I allow the two metals
to touch, when you see torrents of bubbles are
evolyed from the surface of the copper wire,
On substituting platinem or silver for the cop.
per we get a gimilar effect, and that whether weo
join the metals within the liquid or at & point
exterior to it. Thus, if I join the copper wire to this gal-
vanometer, and connect the other end of the coil with the
zine rod, you see that the magnetic needle is deflected as
long as contact continues; but immediately on breaking the
cirouit, the action on the needle and the evolution of bubbles
cease instantly, Such an arrangement of two metals, in 8
liguid capable of woting on one of them, is called & galvanic
battery, and by means of it, in connection with a very deli-
cate galvanometer on the other side of the Atlantic, we are
able to send telegraphic signals across the ocean.

From the fact that the bubbles of gas are given off from
the surface of the copper, we might suppose that it was that
metal which was acted on; but if we were to weigh them, we
ehould find that it was the zine which had lost weight, while
the copper remained quite unacted on. The dissolved metal
is known as the positive, and the unacted metal as the nega-
tive; in fact, there is less tendency to golution on the part of
the copper when connected with the zincthan in the absence
of the latter metal, which, on the other hand, is far more ra-
pidly dissolved than it would be alone.—ZLectures by A. IH.
Allen, F.O.8.

IMPROVED ADJUB'FABLE THRESHOLD,
Prolific causes of cold feet, consequent colds, and soiled
carpets, are cracks under doors, between the bottom and the

threshold.  As & remedy for this troubles, 4 very simple de.
vico has been suggested, and has, a8 we aro informed by the |
manufacturers, been in use for some four years past in Chi. |
eago, with perfect succoss, It consiats, simply, of a ,‘mp,,{l

heavy rubber, B, let into hard wood | pleces, A, and securely

French Museum of | fastened, thus forming an arch in the center, as will bo seen

When the threshold in in

The device is said to be very durable, and to outwear wooden
thresholds. It cannot get out of order and is easily swept over.

We learn that itis now being introduced in other sections
of the country for the first time, and is meeting with ready
application. Further particulars regarding sale of rights
(State or county) can be obtained by addressing Wilson,
Peirce, & Co., 182 Clark street, Chicago, Il

Tooth-edged Ovutllnz Scissors.
Dr. B. W. Richardson says: I have recently had construct.
ed for my use & pair of tooth-edged cutting scissors, on the
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plan shown in the diagram. The scissors are of the ordinary
construction, in all respects, except in the cutting edge. The
cutting edge of each blade, instead of being even and sharp,
is divided into finely pointed teeth, each tooth being directed
with a slight inclination towards the handle of the scissors,
When the blades meet, the teeth crogs each other; and as
they pierce any structure that may lie between them, they
crush also, between their surfaces.

If a piece of moderately firm substance be placed between
the blades—a piece of paper or thin card, for example—the
acissors perforate it in a series of perforations resembling
what is seen in the postage stamp; that is to eay, they do
not cut clean through the substance, so as to leave it In two
distinct parts st once. A little lateral or half.rotating move.-
ment of the closed blades Is, however, sufficient to tear
through the still connected lines of substance and to complete
the separation, The same occurs if the substance placed be
tween the blades be a portion of soft animal structure, only
that more foree is required in the Iateral or rotating move-
ment to cause complete separation. The parts punctured are
crushed between the teeth, and are separated by the twist or
torgion.

I find these seisgors useful in dividing, directly and quick.
ly, structures in which there are many minute blood ves-
sels, and which, when divided by the knife, bleed freoly.
These toothed scissors, as they can be made at one and the
samo time to plerce, crush, and twist, control bleeding re
mnarkably.

I have put the scissors to a good test In & case of epulis,
The tumor was increasing rapidly, and throe teeth were in
volved in it, It was very wascular, hind a broad base, and
might, at first sight, have been taken for a malignant rather
than for a fiberous tumor, The threo teoth being extracted,
[ found I conld get s deep grawp of the tumor betwoeen the
bladew of the sclssors, 1 ourried the testh of the scissors
well through the base of the tumor, crushing some portion
of bone in the way, and gontly and onsily twisted the moss
off, and lifted it away upon the blades without the loss of any
blood whatever, The healing in this case was rapld snd good,
—Medical Times and Gagstte,

Iron Columns,

At a recent meeting of the members of the Londss Areli.

tectural Association, Mr. Richard Moreland, C.E., read aa
important paper on ‘' [ron Construction,” in which he sald

it is claimed, rain, cold, dust, ete. | tranverse section had two duties to perform, namely, to sup.
port the load and to resist flexure, o that only one

balf of the strength of the pillar could be consl.
dered available for the resistance to crushiog, and
the other half for the resistance to flexure. In
other words, one half was in compression and the
other half in tension; and this was precisely the
condition in which a girder was in; or it might
bo taken as a question of leverage, the length of
one end being the dinmeterof the pillar, and the
other half length of the column; but in the cass
where the pillar was Iarge in comparigson to ita
length, then the whole of the material must be
taken to resist the compression of & considerable
portion of its crushing strength. The

load on pillars should not exceed one tenth to one
sixth of their breaking, and, under ordinary cir.
cumstances, should not exceed 25 diameters. Spe-
cial care should be taken when the pillar was sub.
ject to transverse strains, where heavy goods of
unstable form were piled against them, as a con.
siderable strain might be produced from this canss ;
and aleo in the event of blows from rolling goods
or other causes. Pillars in juxtaposition to brick
walls took the whole load when they were strong
enough to bear it; but masonry served to stiffen
the pillar if secured to it; and if the wall was
built in cement, and of considerable thickness in
comparison to the iron pillars, they then possibly
might assist each other. In cases where the brick.
work was linble to be compressed, and the pillar
unequal to its load, then obviously nearly the
whole weight must be discharged on the pillar:
but care must be taken, as possibly intense com-
pression might take place at the base of the pil.
lar. The basis should be as level as possible.
Short columns under crushing force were deformed
by pyramid wedges forming st the ends and for.
cing out wedges at the sides: this was also seen in
the crushing of stone and other solid m%terials
For various forms and sections of pillars, and
also of different lengths, the strength of the ma-
terial would vary considerably uoder the diverse
conditions in which it was placed. For small pro-
portions of length to diameter, cast iron was the
strongest material, but its strength diminished, as
the proportion of length to dismeter increased, faster than
wrought iron;and, in comparison of solid square or wrought
iron pillars with solid round cast iron pillars beyond twenty-
six nnd a half dismeters, wrought iron was stronger. For
ordinary work no cast iron columns should exceed twenty-
goven dinmetera. The elnsticity of cast iron was twice as
great as that of wrought iron. The strength of girders to
resist resilience was proportional to the weight 6f the beam,
irrespective of the length, so that a beam twice the weight
or twice the length would take twice the load to produce the
samo deflection. Rolled girders were only economical up to
 given size and weight,

PATENT BOTTLE.

Mr. Benjamin €. Odell, of Kingston, N. Y., is the inven.
tor of the novel style of bottle represented in the annesed
llustration, The objectis to sepurate, within the same bot-
tle, two kinds of liquid, which can be separately removed,
and this is effected by arrangiog s partition to form two com-
partments, ench of which has its own discharge or spout.
It is & handy device for invalids traveling, asmedicine might
bo carried in the smaller division and water in the larger,
while a cup,similar to tho kind generally accompanying “pock-
ot pistols,” might be fitted over the bottom. Any number
of partitions may be placed in the bottle, with a correspond-
ing number of spouts, Thus arranged, it might prove valu

ublo to physiclans, by affording them the means of carrying

quantitios of several remedies in n slugle pocket rocoptacle.
el 4 @) - e

Tur weximam cost of tranaporting rallway frolght, lust
your, botween New York and Chicugo, was 7 milla per tun
por mile, The total cost of moving froight by cansl (horse
power being used for townge) Is 5 mills per tun per mile,

[ApriL 4, 1874.
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that, with regard to cast iron pillars in long columns, the &
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IMPROVED ADJUSTABLE SCAFFOLD.

Painters and other mechanics, who have frequent ocension
to use seaffolding in performing thelr work are, in the Inven
tion represented in the annexed ongraving, provided with an
adjustable extension trusy which, nocording to the inventor,
muy be applied with equal facllity to various purposes, It
serves a8 a trass for seaffolding, n common ladder, piatform,
and step ladder, and, from its slmplo construction, may be
built quite cheaply. 1t may bo compactly folded, and thus
rendily moved from place to place,

The two parts, A and B, of the extension truss are hingod
together near the top by means of side plntos, cross rod, C,
and nut, as shown, ¥o ns to fold togethier or to be detachnble
from ench other. The tops of parts A and B are united by
Interal bonrds, D, one of which is {
hinged 8o ws to fit, when necossa-
ry, ovor the rocess which holds
the vertical cross ploce, 1, and
which is liued with metal plates,
Both parts may be extended to
and adjusted at different hights,
the front portion by sliding picces,
F, guided by suitable plates, I,
one set secured to A, and embra-
cing F, and the other arranged in
the opposite manner., Holes in
the sliding pleces and ping serve
to lock the former in any desired
position. The top slide plates
limit the upward motion of the
sliding pieces, IV, the lower onds
of whioh project beyond the parts,
A, and are provided with metallie
sockets, produced with the angles
of inclination of the truss to the
ground. Both portions are con.
nected by rounds in such & man.
nor that they offer, in any position,
a double support 1o the foot.

The rear part, B, is extended by
means of slides, G, which move in
guide recesses. Lateral pieces
stiffen the fixed portion, while
#teps or rods serve the same pur.
pose for the slides. The connec-
tion of the two parts, B and G, is
muade by holes in both washer
plates at the outer sides of part, B, and cross rods, H, with
sorew ends and heads, by which the whole is firmly retained
in any position corresponding to that of the part, A. The
plides, G, also terminate underneath in suitable shoss or
nockeats.

T'he platform may be construoted as represented in our il-
lustration, or the cross pieces, E, may be removed and longl-
tudinal timbers laid between the opposite trusses under the
lateral boards, D, and above those marked I. Heavy bolts
passing through all securs the beams in place.

The inventor states that, when the device is folded up, the
boards connecting the trusses may be sesured between the
ateps of the front part, A, serving thereby as a support for
paint pots and other implements. In gimilar manner either
half may be used as a suspended
platform for painters in painting the
outside of houses, while the detached
front part may be applied as an ex-
tension ladder.

We are informed that a 4 feet 10
inch truss, as shown in the engra
ving, makes & scaffold that will reach
1o a ceiling of 14 foet 6 inches in
hight. It also forms = step ladder of
from 4 feet 10 inches 10 8 feet, and of
five distinet sizes.

The device muy be used upon stairs
a4 easily as on a level floor, by ex-
tending the front part two steps, or o
sufficient distance to accommodate
the rise. It has no braces, is self-
bracing on top, and can never, it is
claimed, spread or give way.

Patented through the Scientific
American Patent Agency, November
4, 1878. For further particulars re.
garding sale of State rights, etc., ad.
dress the inventor, Mr. John Dillon, 405 Fourth avenue, N°"
York city.
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A NEW MAGNETO-ELECTRICAL INSTRUMENT,

A novel form of magneto-clectric battery, adapted for use
as an exploder, is represented in the annexed engraving,
which we extract from the pages of La Nature. It consists
simply of a horseshoe magnet, around the arms of which are
wound coils of insulated wire. To the poles is applied an
armature of soft iron. The apparatus is a reproduction of
& similar device used by Faraday in his experiments to show
that, when the armature was suddenly removed from the
poles, a current is almost instaptly established in the coils,
while, on replacing the iron, another current was engendered
similar to the first, but in the contrary direction.

In order to use the current thus obtained, in place of that
of an ordioary battery for exploding charges, n high tension
Is necessary, and this is obtained by & simple and Ingenious

. attachment. The key which moves the armature carries a

#mall spring (shown on the left in the engraving) which

" touches s sorew. When the armature is removed from the

magnet this contact Is(broken, but not instantaneously, as

Scientific  American,

the parts toneh until two thirds of the motion Is completed.
One of the conducting wires Is conneeted with the lever of
the armature, the other with the serew; consoquently the
current caused by the yudden break In kept within the apps
eatun durlng two thirds of the time of its production, ‘I'his
areangemont, which, at fiest alght, would sppear designed to
cause tho loss of the effect of the greater portion of the cur
rent, really Increases the tension, becnuse the carrent which
In deliverad by the machine Is no longer the magneto sloctrie
Induced current, but the extra current of the Intter—Iin other
words, & second Induced current, which is produced at the
woment of the rupture of the loeal elreult of the magoeto
eleotrle curront. In round numbers, the attachment aug-
ments the eurrent in the proportion of 1 to 5, snd gives a

DILLON'S ADJUSTABLE SCAFFOLD.

spark which will explode ordinary hunting powder placed
loosely between metal points.

This device is undoabtedly one of the simpleat yet devised,
for its purpose, as well as ono of the easiest constructed. Its
energy may ba increased by using more powerful magunets,
the Jamin, for example.

We should imagine that it might be advantageously sab-
stituted for the battery in short telegraph circuits; and in
fact, it has been used for that purpose in the Vienna Expo-
gition. The key of the inatrument was manipulated exactly

as that of the ordinary Morse machine, producing a series of
carrents alternstely positive and negative, which operated a
Morase receiver hnving a polarized armature,

For military telographs, the device would be very useful on

- N——————

The Propugating House,

Our reandors will perhaps ssy ““This subject has no inter-
ost for us, inasmuch as we do not posseas such a luxury, and
indeed conslder such a structure entirely out of our resch.”
In thin Instance, however, if such have been your thoughts,
ronders, you have prejudged the case, for wo Intend showing
how & splendid propagating house msy be had at no addi-
tional cost to those who possess s small stove or vinery, We
have seen this plan adopted in the gardens of a peer of the
roulm, snd found that it snswered admirably, and is worthy
the noties of all who delight in their gardens, and have a
love of plants, for by its use 8 good supply of young plants
may Lo malntained for the decoration of the dwelling rooms

nd the digner table, whils no end of plants can be struck

in spring for flower garden purpos.
In the first place, then, readers,
we will imagine you have & small
vinery heated with hot water; that
you have now,or will soon, start the
vines, and will, therefore, have a
nice gentle heat at command. Now
our gystem does not consist in bring-
ing in apy large frames or hand
lights to take up the limited space,
because, if you are economical and
practical, you will have brought
in a considerable number of straw-
berry plants to produce some lus.
cious early fruit, one or two pot vines
to help out the crop from the roof,
a few pot roses, some spireas, lilacs,
and other fragrant shrubs to delight
the olfactory nerves; but it is sim.
ply to have some small narrow
frames made to fit the troughs on
the pipes, these narrow frames to be
fitted with a glass top; the troughs
in question, being kept filled with
water, produce a splendid moist bot-
tom heat, which is one of the great
desiderata in the propagation of
most stove plants and all soft.
wooded things; the frames need
only to be a few inches high; they
should bave some drainage material
placed in the bottom, and the re.
mainder may be sand only, or what
we prefer for striking the majority of cuttings in, namely,
the refase from cocoa nut fiber. In this material, and in
such situations, cuttings of verbenss, coleus, geraninms, he.
liotropes, fuchsias, and any such kind of plants, may be rooted
in & few days, while, as a matter of course, harder wooded
plonts will take a little longer. This is not s theory, readers,
but has been reduced successfully to practice for many years,
and those who would do more in the embellishment of
their gardens, but for the want of a propagation house,
may, with a few such little frames, produce any amount
of plants in the spring months for summer use, and we

canoot too strongly urge them to give it a trial. —Zand and
Water.

o
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Floats for Ships* Boats.
The Marine Department of the Lon-
don Board of Trade have been making
experiments with the boats of coast-
ers, and find that any old boat can be

converted into an eificient lifeboat by

e ——

A NEW MAGNETO-ELECTRICAL INSTRUMENT.

account of its light weight, simplicity, and absence of batte-
ry. Another application which suggests itself is for count-
ing eithee the revolutions of an engine or of a wheel in a
vehielo, and transmitting knowledge of the same to any de-
sired point. An eccentric might be arranged on the shalt
the revolutions of which it is desired to sknow, so that at
each turn the contact of the armature with the poles might
be ruptured, and & current sent to a suitable receiver or
counting apparatus, easily devised. Many other problems, it
appears, mey be solved by this machine, and lnventors will
find in its further applications an excellent field for the ex-
erciso of thelr ingenuity,

C.G. V, P, sgays: “'The reason we have so many false
theories about ventilation is this: We have heard or read
that carbonic aeid is heavier than the pure air, and conse-
quently must sink to the bottom, and should be discharged
at the floor; but we forget that carbonic acid coming from
our lungs bas a much higher temperature than the surround-
ing atmosphere, consequently it rises, Make the discharge,
therefore, in the cejling or the chimney, and you are rid of
it.”

using air casings ontside. The Marine
Department have, for this purpose,
used air cylinders, which they have
specially designed, fastened outside
the boat by a netting ; so that the boat
can be used for an ordinary boat as
long as wanted, and converted into a
lifeboat when occasion requires it.
The material used for these cylinders,
and approved by the Marine Depart-
ment, is a combination known as
Clarkson’s. It consists of a layer of
cork about a quarter of an inch thick

between two layers of strong canvas,

One cubic foot of air spaca in thesa

cylinders will support about 60 1bs,
The cylinders of this material are the
cheapest, most efficient, and most durable means yet invent-
ed for converting an old boat into a lifeboat. M= Clarkson
has mude the experimental cylinders on models furnished to
him by the Muarine Dopartment, and is, we believe, prepared
to supply any number demaunded. Air cases toplace inside
lifeboats, also made of this material, have been supplisd to
some of the mail steamers, and aré much preferred by the
Marine Department to cases of copper, iron, zine, or wood,
as they are practically indestructible, are not affected by heat,
and are very light.— Nautical Magazine.

NOTHING can convey & more impressive idea of the power
of water as a general agent than the wonderful cafions of
Mexico, Texas, and the Rocky Mountains, where the tor-
rents may be seen rushing along, through the incision it has
cut for itself in the hard rock, at a depth of several thousand
feot between perpendicular walls, The greatest of these
cafions, that of Colorado, is 208 miles in length, and {ts sides
riso perpendicularly to & hight of 5,000 or 6,000 feet.

Di. M. WryMAX, who made the autopsy of Professor Agas.
six, states that the Iatter's brain weighed 534 ounces,
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M Harmeny of thoe Flanetary System,

e

Allow me to remark that the so-called new harmonic law

botween the planctary distances and motions, pub-

lished ** to the world” fn your issue of March 21, 1874, page

181, by Mr. Alfred Luthor, as superior to Kepler's third law,

is only a deduetion from the same, as is casily proved by ex-
pressing it in a formuls.

The rule given by Mr. A. Luther is this: * The square root
of the quotient arising from dividing the distance of any ex-
terior planet by the distance of any interior planet, multi-
plied by the velocity of the exterior planet, shall equal the
velocity of the interior planet.” Calling the distances D
and d and the velocitios V and o, then the formula corres.
ponding to the rule is this: ¥ "7 x V=r. From this we
deduce successivoly i

D_" D
JT Sy Oy squatiog; g =oy

giving the proportion D:d::e?; V2, which means that the
distances are inversely proportional to the squares of the
velocities,

According to Kepler's third law we have (calling the times
of revolution R and ) R*:#%::D7:a%, or, by extracting the
square root, R:r:i¥/ pachga ccevavianniniiiiiiniaen (1)

As the timeof revolution is, for equal velocities, in the
ratio of the distances, and for equal distances in the inverse
ratio of the velocities, we have R:r::D+Vid=+0..c00n 2)

By combining the proportions (1) and (2), we obtain

D+V:d<e::¥ pa:¥ g, Multiply with
V:e::Vie; weobtain D:d:: VWi :o¥ g5, or
D:d::¥yips ¥ oigs

Squaring this equation, to eliminate the root sign, we have:
D:d?;: V3D : ¢°d?, & deducsion from Kepler's third law, in
which velocity is substituted for time of revolution. Dividing
this proportion by D?:d?::D?:d? we have 1:1::V3D:¢%d.
Hence V2D=12d, or D:d::¢0%: V3, showing that the state-
ment that the distances are inversely proportional to the
squares of the velocities is nothing but one of the disgnises in
‘which it is possible to clothe Kepler's third law. From this
proportion, it follows directly that:

s e
W:M- and V= I_ll x V3,
Va
which is the identical formula expressing the rule given by
Mr. A. Luther, P. H. VaxpeEr WEYDE, M.D.
New York city.

Calming the Sea by Means of OIL
To the Editor of the Scientific American :

1 have a suggestion to make which may be of much im-
portance to navigation in steamers, Although I have never
tried my plan on so large a scale as is now proposed, I have
tried it successfully on s small scale. It is simply to use
oil in subduing or mitigating the force of the breaking
wave, Some seventeen years ago, I fitted out & small iron
steamer 10 go to the La Plata. She was of light construc-
tion and shallow draft of water, and was temporarily rigged
as & three masted schooper. Her paddle wheels, minus one
half the buckets, were shipped and lashed; the deck or
covering of the guards was omitted, so that nothing eave
the iron arms of the wheels and the supports of the gusrds,
slso of iron, remained to interfere with the sailing quali-
ties of the vessel, She ieft Boston about January 12, and
arrived in the Ls Plata in sixty days, duriog which time
the floats were occasionally shipped in full to carry her nver
calm spots. She had a keel put on with tap bolts, so con-
trived as to be taken off on arrival without docking, if re-
quired, Considering the stormy sesson of the year, and
ignoring the fact that her officers and crew might more
reasonably expect to be hanged rather than drowned, I
made every provision for her safety; and among these, I
lashed a half barrel of ofl on the tafril rail and one on each
side, and ordered the captain to allow a liitle to escape
from the first in scudding, and a little from the one on the
weather side in laying w. She had some rough westher
on the cosst and in the Gulf, and this afforded ample oppor.
tanity to test the calming effect of oil poured upon the
waters, [t snswered the purpose admirably, no sea ever
breaking on board.

Now let me suppose & large cask of oil, stowed secarely
some ten feet, more or less, above the water line, on deck or
under deck in an ocean steamer; attach to this a suitable
hoss of vuleanized rubber, with a small orifice, perhaps
balf sn inch, and let this be fitted to rig out by means
of & spar something like the bowsprit of & cutter; have it
fitted with guys and topping lift, and shove it out ahead
thirty 1o fifty feet; to the hose attach a cock, to be under
commsnd of the officer of the deck, snd let him discharge
oll on the water whenever ho pees & wave coming. Steam
ers going head 1o & heavy sen, as is well understood, must
reduce their speed materially and thus conwume much time,
or run the risk of gettiog heavy sons on board, Keen com.
petition and the demand for rapld runs cause the risk to be
frequently incurred, and we hear of serious disasters overy
day. While I do not imagine that pouring oil on the
troubled waters would keep sbsolutely dry the forecantle of
a powerful steamer going head to a gale, I do religlously
beliove that it would do much to keep dewn the crest of &
breaking wave, and that it would ena'le steamers to go
directly sgainst the ses, when, without the ofl, they might

over heard of a whaler with blubber about decks belog
boarded by a sea.

It would be certainly effective when the stesnmer In obliged
to nlow down to three or four knots, and nlso whon Inying
to for repairs or cooling off bearings,

For light ships riding in exposed places, such ns Nantucket
South Shoal, Bandy Hook, and many othwr localities, the oil
would be very satisfactory.

The only question in my mind is whether at high speed
(for a gale and large sea), say nine or ten knots, the ofl could
be dropped far enough ahead to have the desired efloct,
The experiment can betried very easily and at no great cost,
by squirting out oil by & force pump, and If it should prove
successful & more economical plan can be adopted. The
idea will, by some who have never thrown grease over in
scudding off the Cape, bo deomed somewhat Quixotie, and it
may be derided by some old salts who think they have no.
thing to learn. Let these go down to the Jorsey const and
ran a lifeboat off or on through a sharp sarf, and they,
being supplied with a bucket of oil, ean be convinced of ita
efficacy in keeping the sen from breaking,

Milton, Muass. R. B, Fonnus,

The Greatest Mine in the Worlds=Ten Milllons

and a Half In One Your,

The Belcher gold and silver mine in the Comatock lode,
Nevadn, is without doubt the greatest bullion.producing
mine in the world, It has produced in the last two and
half yoars the immense sum of $16,772,065. 1In 1878 it pro-
duced $10,779,171 and paid out as dividends $6,700,000 dur-
ing the year, a large surplus being carried forward. By
adding the dividends under the old organization and deduct-
ing the assessments levied, we bave the following results up
to March, 1874 ;

Dividends, June 1864 to May 1865 inclusive.......§ 421,200
- to 1872

........................... wes 2,184,000

= 3 (A SRR e s R s 6,570,000

nd inJan. and Feb.1874.................. 1,040,000

OB AIvIABIINS . < oo oo o S e s b il ke $10,405,200
ments Dec. 1865 to April 1871............. K

Stockholders’ Profith. ... .. ..« coio e cviesmensvasnioniend £ 0,744 800

The cost of crushing the ore was $12.10, and the cost of
mining was $8.61 per tun; total $20.61. The number of
tuns worked in 1873 was 154,664 ; the total receipts of bul-
lion in 1878 were $10,779,171.07; the average yield per tun
in 1878 was $69.00,

The bullion statement is as follows, from the stamped
value of bullion as per nesay certificates: Value in gold,
£5,725,247.50; value in silver, $5,000,520.51; assay grains,
$44,403.06; total, $£10,779,171.07. Number of ounces of re-
fined bullion, 4,178,685°74-100. Average fineness of gold,
66} thousandths ;average fineness in silver,0:929 thousandths.
Value per ounce in gold, $1.37 19-100; value per ounce in
silver, $1.20 2-100. Value of bullion per ounce,$2.57 21-100;
average value per tun in gold, $87.16; average value in sil-
ver, $32.53: total value per tun, 60.69. This statement will
appear strange to those who suppose the Comstock lode pro-
duces nothing but silver, as it shows that in this, the greatest
producing line on the lode, the gold predominated.

This mine has no parallel in the world, the Crown Point,
adjolning it, being the only one approaching it in richness.
The mine produced in two and a half years nearly seventeen
millions of dollars, and since its opening has paid nearly ten
millions of dollars as dividends above all nssessments. The
success of this and the Crown Point has encouraged mine
owners on the whole Comstock to pursue developments at
greater depths, The circumstances connected with the de-
velopment of the Belcher into & first clags mine furnish an
exsmple for other mines in similar clrennstances. After
their ore gave out, they worked systematically and uninter-
ruptedly until they developed the Iargest ledge ever opened
in any mine in the world.—Seiontific and Mining Press.

Paclfic Occan Deep Son Soundings.

At a recent meeting of the California Academy of Sciences,
Professor Davidson announced some of the results of the
soundings made by Captain George T, Belknap, of the
United States steamer Tuscarora, during last year, with re.
ference to the projected laying of a telegraphic cable from
this coast to Japan. This work had accomplished & remarka-
ble development of the depths of the Pacific Ocean, which
had no parallel in the plateaus of the Atlantic. The Tusca-
rora first started in her line of soundings from the entrance
to the Straits of Fuca,across that portion of the North Pacific
designated as the Gulf of Alasks, toward the Asiatic coast.
After leaving the entrance to the straits, the bottom slopes
gradually to a depth of 100 fathoms, and then s sudden de-
scent occurs, which reaches s depth of 1,400 fathoms, st a
distance of 150 miles from the cosst. The temperature of
the water at the greatest depth on this line of survey was
84 degroees.

Commander Belknap then returned, prosecuting off and on
soundings all along the coast to the entrance of 8an Francisco
Bay. This work doetermined the fact that the sudden descent
nt the bottom of the Pacific to o great depth g continuous
down the entire const, varying from twenty to seventy miles

out, In the Iatitude of San Francisco Bay,the groat bench is
ronched a ghort distanee off the Farallones, where the bot-
tom suddenly descends to a depth of two miles, Off Cape

Foulweather, the bottom descends precipitately from 400
fathoms to a depth of 1,600 fathoms, and then the platesu
continues westward for hundreds of milos, and comparative-
ly as level as o billinrd table, Off Cape Mondocino, whero
shonls have been erroncously supposed to exist, from the

he compelled to take the sea '‘on the shoulder.” No one

noaward jutting of the mountains, s depth of 2,200 futhoms

in reached oighty miles from the shore, Thirty miles off
the Golden (iate,the botwom s reached at 100 fathome; at
miles, it has descended to 1,700 favhoma; and 100 miles

tho enormoun depth of 2,648 fathoms has MM‘m
without renching bottom,

¥mproved Shifting Engine.

sylvania Railroad has been introduced, which is in greay
favor with those running them, and fully meets the expects.
tions of the company, at whose shops in Altoons they wers
constructed. The ordinary tankless * dinkey” has to be
supplied three times a day with conl and water, while enough
fuel can be stored in the tank of the improved engine to
Inst three days, and water enough to supply the necessary
steam for a day and s half. The engine is also

with the steam bell, an Invention perfected st the shops of
the Pennsylvania Railrond Company. By pulling an appu-
ratus in the cab by tho engineer, the bell rings and con.
tinues to do so until he pushes it back to its natural posi.
tion. The tank of the tendor connected with the engine
ling o capacity of 1,200 gallons of water and about three tung
of conl. The engineer in also enabled from his position to
soo the brakeman while coupling, which has a tendency to
diminish accidents.—American Railroad Journal.

Tunnels,

The completion of the Hoosac tunnel and the rapid progress
of the Sutro have caused the miners both in the East and in
the West to look with interest upon what has been and is
projected in connection with tunnel driving, Itisin Ger-
many, says the Mining Journal, \hat the zreat tunnels have
been construcced, and these have been made exclusively for
mining. There is the great tunvel at Freiberg, twenty-four
miles long; the Ernst-August and the Georg at Claasthal,
thirteen and s half and ten and three quarters miles respect
ively; the Joseph II. at Schemnitz, nine and s quarter
miles; the Rotachonberg at Freiberg, eight miles; the Mont
Cenis, seven and a half miles, which about completes the
European list. In the United States we have the Hoosae, in

400 | Massachusetts, five miles long; the Sutro, in Nevada, for

opening up the celebrated Comstock lode: this tunnel, al.
though only four miles long, will, with its ramifications to
the various mines of the district, prove one of the most im-
portant in America: the Sierra Madre tunnel at Black Hawk,
commenced during the present year, and which will be twelve
miles long, as well as San Carlos and Union Pacific tunnels,
which are under two and a half miles. The Ernst-August
tunnel was drivenat the rate of a mile per annum, and it will
be interesting to notice how long it will take the Americans,
with all the approved appliances at present at command, to
complete the nearly similar Sierra Madre tunnel.

The New Geyser Basin.

That & new and most important geyser basin has been dis-
covered in Fastern Montana, seems now unquestionable. It
was visited Inst fall by the well known mountaineers Jack
Baronett, Jobn Dunn and John Allen. It is represented as
much more extensive than any of the already explored basins,
and to contain geysers of much greater force and volume than
any yet described by tourists. One of these newly discovered
geysers is estimated to throw a volume of water forty feet in
diameter over five hundred feet high, and to continue in erup-
tion from ten to fifteen minutes, It is also reported thatin
this newly discovered basin there are “ mud volcanoes " far
surpassing in volume and eruptive force those on the Upper
Yellowstone.  This unexplored spot of the most wonderful
of all our natural wonders is about twenty-five miles south.
east of the summit of Mount Washburn, from which point the
greater geysers, when in action, when the air is clear, aro
visible to tho naked eye,—dvant Courier.

Ix a recent article upon *“ Swindling Patent Sellers,"” allu-
sion was made to a concern styled the Western Michigan
Patent Agency, formerly of Alblon, Mich. Mesers. G. L.
Jocelyn & Clo., of Grand Rapids, proprietors of an establish-
ment at that place entitled ** Western Michigan Patent and
General Collection Agency,” write to us, requesting that our
readers may not confound their enterprize with any of the
swindling concerns intended to be exposed by our article.
The similarity in name, they fear, may lead to misapprehen-
sion, and they wish it understood that theirs is an hooest
and reliable concern, In proof of which thoy send us certifi-
cates from leading citizens of Grand Rapids. These documents
speak well of the personal and business merits of the Messrs.
Jocelyn, and indicate that they are engaged in a useful
line of operations. Individuals who can so fully command
the confidence of their fellow citizons as do these gentlemen
have, wo think, little reason to fear that the public will couple
them with the professional cheats against whom our former
article was especially directed.

Opreor vor tae Povaniscore,—Rov, Willlam Law In-
forms the Hnglish Mechanie that the following nre two of
the finest subjects for the polariscope which animal tissues can
supply: Thin slices of the upper part of apig's claw, cut
transversely, usnd of the paw of the polar bear, Both are in-
describably beautiful, They are, when cut, dropped into
strong spirits of turpentine and mounted in Canada balsam.
The bristles of the hedgehog also form very beautiful ob-
Joota for the polariscope,

>
-

Twe Orric NErve. —By a microscope examination of the
retine and optic nerve and the brain, M. Bauer found them
to consist of globules of gubiy 10 (olo of an inch in diame-
tor, united by a transparent viscld and cosgulable gelatinous

fuld.— & Lovelt.

A pew improvement on the shifting engines on the Penn. {
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Lolseauw's Artificinl Fuel Manufmoture,

Mr. Emile T. Loiseau, of Mauch Chunk, Pa., the inventor
of & vary complete and, we believe, etliclont process for the
munufacture of artificial fucl out of conl wasto (whicl, it will
be romembered, was not long ago illustrated and described
in theso columns), has recently obtained five patents through
this office which cover the essentisl polnts of Lin Improved
mnohinery and systom,

Mr, Lolseau, we also notice, has lately dollvered nn oxcel-
lont and able lecture on the subject of “* Artificial Fuel
bofore the Franklin Institute in Philadelphin, which bas
boeon printed in the Journal of that sssocintion, The subject
s creatod considerable Interest among thoso practical conl
miners and owners of mines who realize the lmportant
problem  of utilizing the immense quantities of conl
dust which now cumber the ground in the vicinity of our
mines.

The first of the patents above referred to relutes to the en-
tire process of manipulating coal waste to convert it into a
conveniont fuel form by first mixing it with clay,then mold.
ing into blocks, drying.and finally applying & waterproof cont-
ing. Mixing aud molding separately is the subject of a second
parent, which covers machinery used to combine the conl
dast with clay and lime water in suitable proportions, lntro.
ducing it into a pug mill in a plastic state, nnd then delivor.
ing it to compressing cylinders in a broad sheet, Within
the cylinders, it is divided and pressed into blocks or lumps
convenient for use un:l passed to an apron to be dried and
further prepared for use. The mixing apparatus, conslsting
of & tub in which are & number of arms and shafts constitu-
ting & movable spider in combination with u stationary one,
is made the subject of a third patent. The various arms in
this machine are so arranged that they revolve without in.
terfering with each other,while every portion of the material
is submitted to their action. The fourth patent refors to
the drying oven in which area number of belts arranged one
above the other, and connected by a system of gearing to
carry the material back and forth and finally deliver it near
the bottom, The belts are strengthened by ropes which
carry a series of metal balls which engage in recesses in
druws, serving us cogs to propel the belts.

The last patent covers the waterproofing device, by means
of which the fuel is conted with a material which renders it
impervious to moisture, The machine hus an endless belt
which dips in a tank, and is guided therein by balls entering
suitably inclined grooves. The lumps delivered on the apron
are carried througn the liguid and are thus covered with a
wa.erproof covering which dries upon exposure to the air.

Mr. Loiseau has also obtained foreign patents on his in-
ventions, and parties interested in mines at home or sbroad
are invited by the inventor to examine into hia system of
utilizing what is now a waste substance.

The experimental trials, conducted some time ago to test
the heating powers of the product, indicated a very fair rate
of power, and considerable cohesion. These qualities were
fully tested st the exhibition of the American Institute, and
with very favorable results. As to the important guestion
of cost, the inventor states that the article can be manufac-
tured for about one dollar per tun.

The Early Education of Children.

In & lecture, Professor Walter H. Smith, of Boston, Mass.,
said that the want of accuracy in children should be no
source of sorrow, He considered it more desirable that they
should be dull and stupid at firsy, that their process of edu-
cation might be more gradual and thorough. A rapid de-
velopment should be checked rather than encoursged. One
plan of instruction which was followed with success was a
course of study of lines and forms, requiring the pupils
to draw from description and dictation. Simple forms and
objects should be selected first ; and when the pupilsare suffi-
clently advanced, more difficult and complex forms could be
substituted, each step being so gradual that no perceptible
improvement is shown st the time, but which, wheo looked
upon afterward, will denote rapid progress. This plan, he
said, insured perfect attention on the partof the pupil, snd
developed sn absorbing interest in the work.

Noew Process for Iron Making.

F. W. Gorhard hus completed & new process which is at-
tracting considerable notice, The invention consists in the
manufacture of puddled iron direct from the ore, the use of
the blast furnace being dispensed with. Instead of using
pig iron, Gerhard uses s compound which he calls *“iron
coke,” and which consists of a mixture of ore (or any sub-
stance containing iron), the necessary fluxes, and the equiva-
lent of carbon. A lump of this compound is put into the
furnace, and by the single process known to the puddler as
“ balling,” & *‘heat” may be obtained in considerably less
time and with considerably less labor than under the old
method ; the process of *“ melting” and *“ boiling " being on.
tirely dispensed with, The most important feature of the
invention is the great saving which it effects in fuel, Bell
estimates that 53 tuns of cosl are required to produce n
single tun of bar iron, but Bennett Aitking puts the smount
at #ix tuns seven hundredweight, Taking the nvernge at
ix tuns, it may be reckoned that two tuns are consumed in

the blast furnace, and the remaining four tunsin the fin-
isbed iron works. The protoxide of iron containing 7778
per cent requires 2143 of carbon. The magnetic oxide con.
taining 72'41 por cent requires 3217 of carbon. Admitting
that the three descriptions of iron ores wers employed in the
making of cast Liun, by the new process, then 30 1bs. of car-
bon wonld suffice 1o produce 100 1bs. of cast fron; ora tun
of iron,welghing 2,.00 lbs., would require 750 lbs. carbon, &

i
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saving of 8,700 1ba, carbon as compared with the ordinary
method, It is obyious that when heavy ploces of solid pid
jron are placed In & puddling furnace to be melted, the
greator portion of heat is wasted, and after it is liquefied a
much longer time I8 required to eliminate the carbon which
it contains and other extrancous elements of which it is com-
posed, with n continuation of an immense waste of fuel. On

the conteary, when the ‘‘iron coke" fis thrown into the
loatod furnsce, the carbon which it contalns Immediately
nots upon the oxygen contnined in the ore, lven the Bar-
row hemutite—one of the most refractory of ores—Iis ready

for ““ banlling " with a mueh lops oxpenditure, of time, labor,
and fuel, than by the old process, These statements have
been abunduntly verified by experiments made in the pres-
onee of practical ironmasters and ironworkers, who spesk
vory highly of the merits and importance of the invention.

—— 4 @ >
Launch of the Cable Ship Faraday.

The new cable stearship Faraday, which has been built by
Mosars, C Mitchell & Co., Newcastle, England, for the Messrs.
Slomens Brothers, for the purpose of laying their Atlantic
cablo, was launched on the 17th of February last,

The vessel hing bean bullt to the order of Messrs, Siemens
Brothers, London, for the purpose of laying their Atlantic
cnbles, and in every requoisite the ship is certainly one of the
mont purfect of Ita kind, The steamer Is 360 feet long, 52
foot boam and 86 feet deep.  Her gross register tunnage
s about 5,000, and her dend carrying welght about 6,000 tuns.
The iron hull, built under the inspection of Lloyds’ agents,
will be nccorded the highest certificate of clussification, From
her peculine structure, the vessel recelves enormous strength,
in nddition to the usual requirements of Lloyds' rules, Sup-
porting the sides of the vessel are threo enormous cable tanks,
constructed of plate 1ron, and forming ® series of double
arches. I hese are united together, and attached to the gener-
al fabric of the vessel by five lcon decks. For the comfort
and convenience of those on board, the upper and main decks
are supplemented by the usual decks of wood. The Faraday
is double bottomed, and in the space below the two bottoms is
a not work of iron girders for carrying the cable tanks, and
these give also a longitudinal strength to that portion of the
hull. Water ballast is also carried in this space, by which
the ship may be trimmed ws the paylog out of the cable 1s
carried on. This arrangement has likewlse the advantage of
dispensing with cargo or o*her dead weight beyond fuel. For
the purpose of filling and emptying single compartments of
thes double bottom, or for flooding any one of the cable tanks,
a complete and well devised system of valves, cocks, pipes,
and auxiliary engine power has been introduced: and the
system, which is worked from the engine room, is under
the control of the engineer. The bow and stern of the ves-
sel are of the same form, and in this respect she is unlike other
vessels in outward appearance. Rudders are provided at
each end, and she can thus be navigated ahead or astern, as
may be desired when paying out or picking up a cable
Each rudder, to provide against accident, is supplied with
strong screw steering gear, worked in the usual manner by
manusl power, and the steerin gis accomplished by means of a
steam engine placed amidships.  Harfield's steam windlass
works the anchors and cable chains, and steam apparatus,
placed in various positions along the deck, performs all the
heavy labor about the vessel. The rigging is after the
most approved manner of ocean steamers,and accommoda
tion is provided of the most complete nature, for the large staff
of officers, electricians and crew, numbering sbout 150 persons.
In addition to the multifarious appliances of a cable ship, the
veasel will be fitted up with all the cabins and appliances of a
large passenger steamer, and will be propelled by machinery
of the compound, surface-condensing principle, which has
been constructed by Messrs. T. Clark & Co., of Newcastle,
To obtain increased steering or mancuvring power—an im-
portant condition in cable laying—the steawer will be pro-
vided with two propellers, commonly termed “ twin screws,
which will be worked by twoseparate sets of engines, placed
vertically over the shaft, each with two cylinders, one at high
and the other at low pressure. By this means great regularity
of motion will be obtained, and by a high degree of expan.
sion, in working the system, fuel will be greatly econo-
mized, to an extent that would have been considered im-
practicable a few years ago.  The deck machinery for the
paying out of the cable is being manufactured by the Vulean
Foundery Company, who are experienced in this branch
of work, It ispeedless to say that the Faraday has been called

after the great English chemist and natural philosopher of
that name.

o
-

English and American Rallways.

The London Railway News has somo interesting com-
purisons of English and American railway returns, and in the
matter of rolling stock aud train earnings is surprised to find
the American roads more economically run than the English,
Taking four roads in each country, aggrogating about 4,000
miles, it in found that the American rond lins only 0°88 of n
locomotive and 6-72 freight cars per mile, while the English
has 093 of a locomotive and'28'88 cars.  The New York Con-
tral 'with a heavier traffic than the London and Northwestern,
Ling half the locomotive por mile. The English refuse to be-
lieve that the superior size and strength of American locomo-
tives account fully for this difference.  The earnings, for in.
stance, of an American locomotiveare 70 per cent more than
those of an English, and the entire rolling stock, which in
England barely pays foritself in a year, in this country pays
for itself and 65 per cent more. The News also discovers
that, while passenger fares are 80 per cent lower than in En.
gland, the earnings per train here are 4 per cent more, and on

treight trains 15 per cent more, than on the English roads.

————————————
Pipo Way Transportation.

Pipe way transportation is coming into favor in the oil regions
of Pennsylvanis, to carry petroleum from the wells to sta-
tions on the rallway, ‘The longest pipe way is 15 miles,
overcoming 400 feot of elevation by stesm pressure at the
entrance to the tube, ‘I'his system of transportation is so in-
dependent of westher aud bad ronds, and go préventive of
leakago, and gives such thérough satisfaction without any
drawbucks, that public attention Is directed to many other prac-
tical applications of the same system.

Twenty-five yonrs ngo, on the nationsl road between Cum.-
berland and the bituminous conl field beyond, we saw & small
rivalet turned to similar sccount in the cheap trapsportation
of conl. A zlgsng, § inch board flume followed the tortuous
course of the petty stream and carried 6 inchies depth of water
and 12 Inches surface, A dam collected water enough to make
two runs of conl nday. Each run bore in its carrent 30 tuns
of coal, fed from s chute with u rake, The distance ls under 5
miles ; the fall was st least 20 feot to the mile. The coal loated
along with ease, carrying with it chunks of slate and con.
glomerate rock. There were chutes for its reception on the

turnpike. These hind screens, over which the conl passed,
being perfectly cleansed and polished before entering. All
day long wagons wore seif.Joading under these chutes, The

cost of transportation over the water way was merely pom-
inal. It was an eapy step for invention to suggest pipe
ways for similar transportation of fluids, and for mails and
packages, by pressure of condensed alr, a8 now used in London,

It is not generally known that, in Fraoce, the pipe way sys-
tem has been used for ten years past io transporting beet
juice from the field to the sugaries, The sugaries at Cambria
work up sunually 246,000 tuns of beets; they are supplied
with beet juice through 62 miles of pipe, now belng extended
to 100 miles, in many ramifications,

At points central to cultivation, works are erected for rasp-
ing beets and expressing juice. Milk of lime is immediste.
1y added to prevent decomposition; and sfter inspection sud
measurement, the saccharine stream is turned into the pipe
way and delivered at the terminal sugaries, the long contact
with lime and the thorough agitation purifying the juice
more perfectly than usual. Tt isestimated that, during 1874,
there will be a total length of such pipe ways of 560 miles,
doing service between the scattered beet fields and the con-
densed sugar works of France.

The pipes are placed two feet eight inches below the surface,
and steam eogines compress the air as desired. All degrees
of elevation are thus surmounted. The juice has a gravity
of one degree Baumé on entering, and the same when dis-
charged.

This pipe way system 8o economizes sugar-making that it
wonderfully multiplies the sugaries. No investment excels
that concerned in this production. Farmers find it far better
than other crops. Pipe way stocks are in high favor, and su-
garies pay best of all,

If new industries are needful to the future progress of Cali-
fornia, here is one that should be considered. It offers a wide
field for expansion, without risk of oversupplies; and if the
right soil be selected, the crop is sure, and the profit= of su-
gar-making are more than usually relisble.— Mining and Sei-
entific Press.

Norweglian Antiguities.

At a recent meeting of the Californis Academy of Sciences,
R. E. C. Stearns read an interesting translation from the re-
portsof the Soclety for the Preservaiion of the Norwegisn
Antiquities. It described the excavation of an ancient ves-
sel, of the Viking period, found in the parish of Tane, Nor-
way. It wasthe custom of the Vikings to convert one of their
vesselsintoa sarcophagus, on thedeath of s greal warrior.
The vessel was conveyed inland, the remains of the hero de-
posited in the hull, with his armor, weapons, the bones of his
war chargers, and the whole covered with earth. These ta-
muli have been discovered and excavated in various parts of
Norway, and the peculiarities of ancient marine architecture
exposed for inspection.

Good Work in Canada,

Mr, A, Davis, of Belleville station, on the Grand Trunk
Railway of Canada, forwards ns a list of twenty-one sub-
seribers, obtained among the 182 workmen under his charge.
This is an excellent showing both for our correspondent and
his men, us it indicates on bis part a desire to benefit those
in his employ, by placing within their reach information of
practical value in their callings. while the workmen them.
selves exhibit good sense and intelligence in availing them.
solves of the ndvantages offered.

Mr. Davis tells us that more names are yot 10 come, and
adds: ‘I tako much pains in baving my men first class,
Wo think, from the fact of his obtaining so many subscribers
out of the comparatively smull number of men under him,

that Mr. Duvis supports his claim for the good qualitis of
his mon,

PrESERvATION 0¥ WOODES Lanets.—The following
method of proserving wooden Jubels that are to be used on
troos or In exposed places s recommended: Thoroughly
#onk the pincen of wood in a strong wolution of sulphate of
iron; then lay them, after they are dry, in lime water. This
causes the formation of sulphate of lime, a very insoluble
salt, in the wood. The rapid destruction of the labels by the
weather is thus provented. Bast, mats, twine, and other
substances used in tying or covering up trees and plants
when treated in the same manner, are similarly preserved:
At a recent meeting of a horticultural soclety in Berlin
wooden Inbels, thus treated, were shown, which had been cen.,
stantly exposed to the weather during two years witheut

belng affected thereby,
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- IMPROVED STOVE FOR SMOKE HOUSES.
’?’:ﬂh invention represented in the annoxed engravings is a

p mo‘. furnace in which it is proposed to generate smoke
by burning twigs or othor sultable fuel.  The device is to be

used in the ordinary smoke house for curing meats, and is so
constructed as to produce & Iarge volume of smoke, regulate
its production, and insure safety,against fire.

The body, which may be made of any suitable material, is
provided with perforations on top and also at the sides.
Within is the grate, A, shown through the broken-away por-
tion of Fig. 1, aud in the sectional view, Fig. 9, which is
formed with inclined sides and a horizon-
tal middle portion provided with aper-
tures closed by the damper, B, Fig. 2. By
this arrapngement, it is claimed, the ad-
misgion of air to the fuel, and the com-
bustion thereof, can be regulated with
great exactness, tosuit dry or green wood,
or any other cause of variation in the
gmoke-producing circumstances.

In the upper part of the chamber is
placed a partition, C, also having inclined
gides through which are a number of per-
forations. These apertures are governed
by suitable dampers, the handle of which
is shown at D, Fig. 1, and which regulate
somewhat the combustion in the grate
below, according to the condition of the
wood or the draft.

The device is quite simple and is said
to be very efficient in operation. It is
covered by two patents, dated October 15,
1872, and December 2, 1873.

Further particulars may bs obtained
by addressing the inventor, Mr. Isaac N
Deardorff, Canal Dover Tuscarawas coun-
ty, Ohio.

IMPROVED TURBINE WHEEL.

The invention herewith illustrated is an improvement in
the gates and chutes of a turbine, in order that an unbroken
sheet of water may be admitted to strike the wheel without
becoming expanded or interrupted, and this whether the gate
be fully or partially open. The issues or guide chutes are
opened from their inner ends,and the water brought at once
in contact with the buckets of the wheel. By
this means, it is claimed, the greatest possi-
ble percentage of power with a partially drawn
gate is obtained, and it is said that there jsno de-
crease of power when the gates are partially
closed. The inventor asserts that,if there be
any loss, it must be when the issues are fully
open.

Fig. 1 shows the device in perspective, and
Figs. 2 and 3 are respectively vertical and hori-
zontal sections. A, in the latter illustrations, is
a rotating gate placed between the top and bot-
tom plates, and resting on the top of the tail
water tube, as represented in Fig. 2. In this
are made openings, B, which correspond to the
buckets of the wheel and form thwarts for ad-
mission of the water. To onegide of eachaper-
ture are keyed the adjustable wings, C, which
guide the water, in connection with the curved
chutes, D. The latter extend, in part, along the
circumference of the wheel and then turn out-
wardly. On the inner periphery of the gate, A,
is & rack, in which a pinion on the vertical rod,
E, engages, by which mechanism the gate is ro-
tated eo as to open the orifices, B, more or less,
as desired. The wings are gunided by pins, F,
when thering, A, is turned, and thereby the equal
flow of water for the different positions of the
latter is gecured, it is claimed, without break or
interruption.

This construction, it will be noted, is quite
gimple, and obviates the use of considerable me-
chanism. The whole curb, it is stated, by suita-
bly reverging it when down, can be applied to either a right
or & left hand wheel. The two sets of patterns ordinarily
required for casting either description of wheel are conse-
quently not needed, thus adding to the economy of the appa-
ratus. The gate will open under high heads about as readi-
Iy as under low ones, as the only foree to be overcome is the
mere weight of the ring which supports the pressure, The

for the application of & governor, The device is also claimed
to be free from danger of injury or obstruction from any-
thing that can come into the guides. The chutes also can-
not interfere with the gate and prevent its operation. The
invention is said to be applicable to any and all of the class
of wheels called vertical, whether they discharge the water
downward, centrally, or ontward,

The use of the internal circular gate also, it is believed,
permits of the constructing of a cheap wheel of wood, by
setting the guide chutes of blocke of that material between
the floor of the flume and the upper curb of plank, and gri-

Fig.1

I’i(/. 2

DEARDORFF'S STOVE FOR SMOKE HOUSES.

ping with scantling frame. The ring may be made of square
bar iron rolled in circular form, and plates of boiler iron cut
to required width and length, and fastened to the circle by
rivets. In time of drought, the quantity of water used may
be regulated by attaching strips of plank upon the faces of
the guide chutes.

Patented through the Scientific American Patent Agency,
September 9, 1873. For further particulars address the in-

HERRIMAN'S IMPROVED TURBINE WHEEL,

ventor, Mr, Angus A, Herriman, Owen Sound, Ontario, Ca-
nada,

Electro-Sympathetic Clocks,

Among the many objects of interest in the recent Art Bx.
hibition of Dundes, perhaps few things excited more intersst
among the visitors than a clock worked by electricity in eon.
nection with anormal or master clock. Messrs. Ritohie and
Song, of Edinburgh, whose names are familisr in conneetion
with the time-gun signal, introduced the system soms time
gince, and this system the present clocks are intended to .
lustrate. The master clock, which is one merely of an or.
dinary kind, requiring to be wound up periodically, is placed
on the platform of the large hall. The oscillations of Ity
pendulum are used to complete contaet be.
tween the poles of a galvanic battery on the
top of the clock case. There are two celly
of the ordinary Daniell’s sulphate of copper
battery, one pole of each being placed in
metallic connection with the gas pipe, and
the other pole terminating in a slender
spring, against which the pendulum rod im.
pinges; and while contact is thus obtained
alternately with one or other epring, & cur-
rent of positive or negative electricity Iy
sent through the pendulum rod, along the
insulated wire connected withit to the other
end of the hall, where the sympathetie clock
is placed. This differs from previous elec-
tric clocks, and is provided with & magnetic
pendulum, consisting of & wooden rod hay.
ing a bollow coil or bobbin of insulated cop-
per wire, the ends of which are attached to
the suspension springs on which the penda-
lum is hung. A double bundle of perma-
nent msgnets is fixed in the center of this
bobbin, their similar poles being placed to-
wards each other. An attraction to and ra-
pulsion from the poles of the magnet hung
in the center of the coil is caused by the
passage of the currents of electricity through the wire coil
of the pendulum, in which motion is thus produced and
maintained. The makers have constructed & simple but ef-
fective escapement, or rather propelment, by which two
arms are alternately raised by the pendulum out of action
with the record wheel of the clockwork, and when released,
by mere force of gravity, push forward the wheel work and

applinnce, being thus balanced under &1l heads, is well fitted

o
To IMPROVE T ADIESION OF GUM ArAnic, —Itis a well
known fact that gum arabic will not cause some kinds of
blotting paper to adhere, This may be remedied by adding,
to eight ounces of the concentrated solution, 16 grains of
aluminum sulphate. Alum snswers also, but not so well.

hands by sudden and decided steps, which are thus registered
by the hands of the clock. There is such & pecu-
liarity in the construction of the pallets that no
probable force can push forward the hands beyond
the fixed stops, and no power l2ss than the weirht
of the gravity arm will drive the wheel work back
wards.

The difference between this system and that
which works electric clocks hitherto in use is that
the passing currents of electricity are employed
merely to maintain motion in the pendulum, which
is effected by a very weak battery; and from the
great momentum, these currents may be intermit.
ted or the wire cut for even two minutes at o time
without destroying the coincidence of time shown
by the sympathetic clock, which is dependent on
the motion of its own pendulum, and not in any
way upon the power of the battery. This allowa
the opportunity of causing severnl clocks attached
to the same wire circuit to report their accuracy by
making each clock at a certain second to cut the
wire connection during that gecond, and thus the
flow of the current is prevented. By means of o
galvanometer placed n the wire these dropped se-
conds ars obgerved, and the correctness of the ro.
spective clocks guaranteed. Whatever the num.
ber of clocks placed on the sanme wire cireult, sll
of thom will, of course, act in unison with the
beat of the normal or master clock.—7ke Eugi:
naor.

— -
Coffee nnd MIK as an Allment,

The stimulating and tonic effect of coffee nlono
i# well known, and also the value of milk alone as
an aliment, and of them both when taken alone at long In-
tervals. Abbé Moigno states, however, that ywhen mixed they
form a compound absolutely indigestible and unassimilable
He attributes this to the fact that coffee is rich in tannin, and
that its mixture with milk transforms the albumen and
casein into o sort of Indigestible and imputregeible sub-
stance, ny I8 formed in the tan vat when anbmal esue 18
placed in it,
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A NEW BIRD OF PARADISE,

Three speciens of birds of Paradige, hitherto unknown to | ure is applied should have s discharge ply
ornithologists, have recently been discovered {n the lslands | The oils thus obtained are impare, but extraneo

of the Malayan archipelago, the aborigina] home of all the
tribo. Weillustrate herewith one of the thin billed kind, named
(after the eminent naturalist Elliott) the epimachus Ellioti

Before presenting this interesting nov elty to our

family to which it belongs.
of Paradise have reached us In & perfect state,
more than & century the natives of the Molucen Islands seem
10 have been aware of their value, and to have omployed
them ns articles of commerce. The British M usenm, in ---'-m
mon with other collections, still contains oxamplos of Para
dise birds with mutilated wings and without feet; and this
was 8o generally their condition that two skins of Paradicca
papuana, in that natlonal collection, wore thought to be
splendid examples in their day, since they actunlly possessed
the latter, X
I'he specimen we here-
with llustrate forms a se
cond species of the gonuw
epimachus, the only repre
pontative of which was o,
spectonus, from New Guinen,
n bird which, if remarkable
for Its plumage, wass at
least one of the oldest and
best known of the birds of
Paradise. Itis therefore of
grent interest to procure a
second and thoroughly dis-
tinet species after the lupse
of wo many years, It Is
enplly distinguished from
its nlly by its violet or pur-
ple tail, in addition to ita
small size: and, regarding
ita plumage, we quote (says
the London Field, from
which we take the llustra.
tion) the following remarks
from Mr, Elliott's work :
The epimachus Ellioti is
only about two thirds the
nize of its large relative (e.
speciosus); but it is pos.
sessed of far more brilliant
colors in its plumage, and
in the sunlight must pre-
sent & beautiful appearance
indeod, asita rich velvety
feathers show off their
changeable hues of purple
and green, with the metal-
lic colors of the tips of the
side plumes flashing on the
eye as the bird raises them
tremblingly over its wings.
The broad il feathers,
with their amethyst dyes,
look not unlike watered
gilk, and are of a velvety
goftness, as is indeed the
entire plumage of the body.

S
-

Essential Olls.

Essential oils sre vola-
tile, and may be distitled
without  decomposition ;
they are the product of
flowers, plants, fruits, or
the juice of certain odorife.
rous woods. Essential olls
differ from the fixed vils ob-
tained from fatty substan-
ces; for while the latter are
compounds of glycerin and
fatty acids, the former are
generally hydrocarbons, but
gometimes contain also ox-
ygen ond sulphur,  The
fixed oils combine with al.
kalies to form sonps, but
the easentinl oils do not,
Al essentinl oils have pow-
erful odors, and many of
them have a hot, nromatic taste. The odor is sometimes
agreeable, and at other times repulsive, The most fragrant
aro oil of rose, jessamine, tuberose, orange flowers, helio-
trope, violet, bergamot, and lavender, Paper ia rendered
permanently transparent by an application of fixed olls; but
only temporarily go by the use of volatile preparations, Ea-
wential oils are goluble in alcohol and ether; but only partisl-
)y %0 when immersed in water, Many of them are found
ready formed in plants, and give the peculinr odor to the
Jonves, flowers, &nd fruits which make the acquaintance of
our olfactories.

The volatile oils are, in many instances, itomerie, that is,
compored of the same olements and the same proportions,
but with different properties, Chemical sclence, however,
Las not yet been able to convert the one into the other, most
probably on acecunt of the different groupings of the same
number of elements,

0il of lemon and ofl of orange peel are obtained by placing
the rinds in & linen cloth snd subjecting them to & powerful

)
pressure between fron plates

| poparated by care ful Olteation,

It is but of late years that birds | the still, 1 almost

although for ‘ scquires a red color it

The vesse!l in which the press

18 mattar is

Orange lowers, or nsroll, has

the same chemical composition as the nboy but Is possenn d

of more fragrance, In obtaining the last named, more cars

. :

readery | 1s necessary, and the petals are subjected to distillation w ith
wo mway glance for & moment at the other membars of the | the vaporof water

Ol of

colorless ; but lv_\ nge and exposure it poon

orange flowers, when fresh from

is casily rendered soluble inaleobol,
and Is extensively ased in the manufacture of cologne wa
ter Ol of rose 18 the most oxpensive as well

I'here are two

‘Illxrllll'. of all the essentinl olls varioties of

this article, ons of which Is obtained from the East Indles,

nnd I8 the product of the ross moschata; the other comes | easily soluble in aleohol, ether, snd the fixed olls,

from the Levant, and is obtained from rose semporoirens
tho east, the petals of the rose and other flowers are collve.
ted, immersed in spring water, and afterward exposed to the

direst rays of the sun, In the course of & fow duys yellow

A NEW BIRD OF PARADISE.

drops of oil collect on top, and are taken up by a bunch of
cotton tied to the end of a stick, When suflicient is gathered
in this way, the oil is pressed out of the cotton, In some
gections the whole flower is subjeoted to distillation, the calyx
remaining entire ss it is plucked from the ptem. In Egypt
the petals of flowers, and especially roges, are subjectod to
distillation with water in copperstills. Some manufacturers
of essentinl oils place alternate Inyors of rose leaves and se-
same seeds in a vessel, whore they aro allowed to remain
about u fortnight, when freshi Inyors of roses nre ndded, and
this operation s repeated several times, or until tho seods
have absorbed sufficient oil, whon they are subjected to
pressure, the rose oil collecting on top, nnd the oil of the se.
same seeds pepurating and settling to the bottom,  Ollof rose
is & thick yellow liquid, which solidifies at s low tempora-
ture, and becomes a viscid mags. Whon concentrated, itg
odor i8 80 strong ns to cause headacho, sud it is only when
diluted that its fragrance can be best approciatod, Tty swool

ness I8 not injured by the action of sulphurio acid,

| tallow or lard, and in this manner their ol

an the most | by distillation with water: it i

There are sald to be over one hundred varletios of essen

- v . 1.4
e at the bottom. | tial olls, very similsr in chemical properties, but differiog

greatly in waste and smell, The oll is Lidden sway io Histle

. : v ! 1
eolls whickh require to be broken before the Hower exudes Its

renl fragrance, Violet, heliotrope, and several other delieate
orption in ms 1ed

perfumes are subjocted to infusion and al

Jessninine, taberose, and other Howers tha injure d by
heat are subjected to absarption alone. Thin process in ox
tennively used In several parts of Fragoe, and Is termed on

.

Oll of eamphor s obtained from the wood or gum

flovrag:
nbsequently purified by r¢
]n-t'ﬂl sublimation. The wood, however, In Lhe most gene
Is insoluble in water, but

Ol of

rally used for this purpose. It

In | turpentine is obtained by distilling the erude jules alene or

in water, and Is made pure by repeated rectilication with

water, It isa colorless liquid witl strong aromatic but

disagreeabls odor. It is of great value in the arte, and for
medicinal purpose Oll of
juniper bas & different com-
position, but s obtained

from fresh berries after be-
iog pounded thoroughly and
macerated goveral hours in
The sul o)
cess of distillation is much

the same¢

water, ont pro-
respect to
Olls of

mlock are ob-

tarpenting

fras and |

FOrFeN.

tsined in & manner sinilar
to the distillation of most
woods and barks, but re-

quire very carcfal prepsra-
tion, a8 well ar appiication
of the required means to ob-
tain satisfactory and profit-

New York Mer-

’

able results, ..

cantile Jour

Dry Plate Photography.

Mr. H.
the following formuls: He
mixed thirty grains of crys-
tallized bromide of cadminm
and fifteen grains of prrox-
¥lin with one ounce of ether
snd one
cotton giving a powdery col-
Iodion, not succeeding like
one that gave a tough film
In alevel stereo-developing
glass dish, he poured ope
ounce of the above, and,
after leaving it for about
two hours to =et, he filled
up the dish with kis bath
solation of silver, of about
seventy grains strength,
After a time he raised the
film with a silver fruoit
knife to allow the solution
to flow underneath, and left
it to soak a little longer.
After pourivg off the bath
solution he poured on his
first washing water, which,
from constant use, contained
about five grains of silver
to the ounce, This was lelt
on the film about half an
hour, and then saved for
fature use. The dish was
then filled up with rain wa-
ter, leaving it two or three
hours, and washing agaia
until all milkiness bad dis-
appeared, Afier well drain.
ing, the film was hung up
to dry by artificial heat, as
it took too long to dry other-
wize. The pellicie was then
of a very horny nature, and
could be cat and Kept till
wanted ; of conrse the wash.
ing had to be conducted in
the dark room. With one
ounce of the pellicle, he made two ounces of ewulsion by
ndding equal quantitios of ether and aleohol, and to that
quantity he added forty minims of o sixty.-graio tannin solu-
tlon, When the pellicls dissolved—which took some time
unless constantly shaken up—he coated hig plates, placing
thom at once in his drying box without any further washicg,
using no substratum, He preferred an edgiog of indis rub.
ber solution before pouring on the ewulsion. In develop-
ment he first moistened his plates with pure aleokol, washed
with water, and then developed with o threo grain solution
of pyrogallic acld, adding one drop of a twonty. grain solu-
tion of bromide of potassium and one drop of a sixty.grain
golution of bicarbonate of ammonia.

-

DuRrING the past ten yoars, the screw has ontirely replaced
the paddle in transatlantic navigation, the weight of warine
engines bas diminished one half, the steam prosaure has
quadrupled, and the consumption of coal Ly decreased two
thirds,

Houlgrave gives

oance of aloohol,




ASTRONOMICAL NOTES.

‘ OnsgnvaTory oF Vassarn COLLEGR,
rthe computations of the following notes (which are
ximate only) aud for most of the observations, I am

d to students, M. M,

4 Posltlons of Plancts for April, 1874,

f Mercury.

This planet, which was #o beautiful in the evening twi-

ght in March, risesin April before tho sun, and should be
ooked for in the morning. Its doclination is so much far-
hier south than in March that it cannot bo so well seen.

On the 1st of April, Mercury rises about 5 A. M,, and
sots at 4h. Stm. P. M. On tho 80th, Meroury rises at 4h.
10m. A. M., and sets at 4h. 47m. P. M,

Venuns.

On the 1st of April, Venus rises at 6h, 14m. A, M., and
gets at 7h. 6m. P. M. On the 30th, Venus rises at Sh. 40m.
A. M., and sets at 8h. 19m. P. M.

Venus should be seen after sunsot, almost directly in the
gun's path on the first half of the month; after that date it
will be further north than the sun and can be seen for some
time after sanset. Venusand the moon will be in conjune-
tion on the 17th.

Mars,

Mars will at present scarcely repay the observer who at-

tempts to study its phenomena, even with the aid of a good

On the 1st, Mars rises at 6L, 51lm, A. M, and sots at 8h,
35m.P.M. On the 30th, Mars risos ot 5h, 34m. A, M., and
sets at Sh. 30m. P. M.

Jupltor,

On April 1, Jupiter rises at 4h, 50m, P, M., and sets at 5h.
14m. A. M. On the 80th, it rises at 9h. 43m, P. M., and sets
at 8h. 15m. the next morning.

Jupiter is the great beauty of our evening skies all
through the month, It should be observed between 0 P. M,
and midnight, when it is not far from meridian, Ita motion
among the stars is retrograde, or toward the west, and it is
so greas that from night to night its change of place can be
detected.

The phenomena resulting from the motions of the sat-
ellites on the 7th and 15th of the month are very interesting,
and some of them can be seen with a small telescope. On
the 7th the fourth satellite will disappear by eclipse—it will
pass into the shadow of Jupiter, and before it comes out the
first satellite will disappear by transit—that is, it will be
projected on the fuce of Jupiter and will be lost in the light
of the planet.

On the evening of the 15th, the fourth and second satellites
of Jupiter make transits across the face of the planet nearly
st the same time ; with a powerful telescope both will be seen
projected on the disk, but they cannot be detected by a tele-
scope of low power; they will be lost in the light of Jupiter,
and the planet will geem to have but two moons.

Saturn,

Saturn is very unfavorably situated, as it is far south, rises
in the early morning and sets on the 1st alittle after 1 P. M,
and on the 30th before noon.

Uranus,

Uranus is well situated for observation, but requires a
& pretty good telescope to render it interesting. It rises on
April 1 at Oh. 42m. P. M., and sets at 8h. Tm. the next
morning. On the 30th, Uranus rises at 10h. 49m. A. M,
having setat 1h. 18m. on the morning of thst day.

Neptune.

It is useless to attempt observations on Neptune at pres-
eat. It comes to the meridian nearly at the sume time with
the sun, and makes nearly the same diurnal path.

Meoteors,

But few meteora bave been seen during February and the
first half of March. The only one reported of any consid-
erable size was seen on February 28, south of Sirius, at 8h.
30m. P. M. The moon was nearly full, yet it appeared
H brighter than Jupiter. Several meteors were seen between
8 and 9 P. M. of the 15th of March,

Barometer and Thermometer,
The meteorological journal from Februsry 14 to March
. 14 gives the highest barometer, February 25, 3051 ; the low-

est barometer, March 10, 20°46: the highest thermometer,

March 4. at2P. M, 53°; the lowest thermometer, Febru-

ary 18.at 7 A. M., 11°,

Amount of Raln,
The rain which fell during the night of February 20

_ amounted to 0-21 incles.
t The rain which fell between the afternoon of February
| 22 and the morning of February 28 amounted to 0°28 inches,
The rain which fell during she night of March3 and the
| morning of March 4 amounted to 0°16 inches,

&
-

A Street ¥Fire,

In this city, recently, a one horse truck laden with twenty-
seven cases of naphtha was being driven up Third avenue by
an employee of the Gas Meter's Saving Company. When
near 14ch street, the driver struck a mateh and threw the end
of it smong thecans. In an instant the whole contents were
in & bisze, The driver #prang out and left the vehicle to ita
fate. The horse, & fine young snlmal, reared and plunged
with fright, but the trsces and Lartess confined him to the
burning pile.
socity, riding up ona car, sprang off at the spot, and, under
& scorching fire, unhitchied the animal and sayed it from s
horrible death. In ten minutes the wagon was a small heap
of charred fragments. The fiames reaclied the top story of

-

Superintendent Hartfield, of Mr. - Bergh's | c

Scientific American,

The Basking Shark.

An Interesting ichthyological discovery has lately been
mnde by Professor Steenstrup, of Copenhagen. He finds
that cortain comblike bodies, which have beon supposed to be
appendagen of the skin of certain sharks, are really shifting
organg appended to the interior of the gill apertures of the
basking shork ; and he infers that this fish, the largest shark
of the northern reglons, which attaing a length of thirty. five
foot or moro, lives, like the still more gigantic whales, upon
the bodies of small marine animals gtrained from the water
by these peculinr fringes, The very fine rays composing
the fringes are five or six inches long, and were some yeurs
ago shown by Professor Hanover to consist of dentine, so
that each of them may bo regarded as, to a certain extent, the
analogue of n tooth. It is remarkable that Bishop Gunnerus,
who originally described the basking shark (selachus maxi-
mus) and regarded it as the fish that swallowed the prophet

a century ago,—Science Gossip.

PRIZE For AN ALOOROLOMETER.—M. Léon Say has proposed
10 one of the commissions of the French Assembly that & prize
of 200 francs should be offered for the discovery of a process
by which it may be possible to determine iinmediately and
practically the amount of aleohol in any mixture, no matter
how composed, The commission voted unanimously in favor
of the proposal, and M. Dampierre was charged to draw up
o report on the subject.

A Repprsin BROWN PAint ror Woon.—The wood is first
washad with a solution of 1 1b, cupric sulphate in 1 gallon of
water, and then with 4§ 1b. potasssum ferrocyanide dissolved
in 1 gallon of water. The resulting brown cupric fer-
rocyanide withstands the weather, and is not attacked by in-
sects. Itmay be covered, if desired, with a coat of linseed oil
varnish.

e e—

Mr, W. R. Norris, the inventor of the diagonal planer il-
lustrated on page 198 of our last issue, desires us to sta‘e
that the capacity for work of his machine is fifty doors, each
2 feet 6 inches by 6 feet 6 inches,per hour,and not per day, as
stated in the description.

IMPORTANCE OF ADVERTISING,

Thoe valuo of advertising s s0 well understood by old established business
firms that a hint to them I8 unnecessary ; but to persons establishing anew
business, or having for sale anew article,or wishing to sell & patent,or find
a manufscturer to work 1t : upon such & clams, we would {mpress the impor-

through which to do it.

In this matter, discretion Is to bo used at first ; but experience will soon
determine that papers or magazines having the largest circulation, among
the class of persons most likely 1o be Interested In the article for sale, will

all kinds of machinery, and to the vendors of any new article In the
mechanical line, we belleve there ls 0o ether source from which the adver-
tiser can get a3 speedy returns as through the sdvertising colnmns of the
SCIEXTIFIC ANERICAN.

We do not make these suggestions merely to incresse our advertistog
pstronsge, but to direct p how Lo In thelr own business,

The SCIENTIFIO AMERICAN has o circulation of more than 42,000 coples
per week, which Is probably greater than the combined circulation of all
the other papers of {ts kind published In toe woriu,
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original application, and that eve hlnioeln which he might have In.
c"ﬁn.tﬁd ?R“ l|?= l&nﬂt B;"ﬁ‘i :o‘l.l I.b:g g"‘(u the publie, Th lltul’oll.
prove’thn purposes of one now desd. ol el ol
It I» noticeable that the application for the relssue states none of
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No presumption can provail here that the would
be!hc case if a patent bad issued, and cAD
Arise upon The Caso As 1t now stands I8 that what be
did not foclude In his specifications.

Wo are aware that the Commissioner hss t

sbandonmen
what he deems proof of the public use of the lnvention for several
revious to the of the originsl patent. While we
ot o g dctinay 5 e subjoch (AEeh i Copbection wit th tcis
en! o ny s sul ,taken lu connection -
[ havealready mentioned, adds considerable force 'o the presumpiion that
Stafford never tutended to patent what Is now claimed.

He maae bis first mschine (o 1512, and 1t com ended 1n a rude form all
the elements of the combination for which In he obtalned a patont, It
was a two wheeled straddle row cultivator, with plows on cach side, so as
tocultivate s whole row at a time, with & seat for the driver, drawn by two
moles, an as ﬁ;.od work as o single plow. To expiain the delay which

k first machine, until he obtained his patent,
10 1861, the appellants clalmed to have
tnesses that di

the efforts of 40 many persons; but if the cl
e A TIowa, 84 & st o b e
plows, and & € 5
oo des B Galedt for s cutivior srawruly, Sach » chuim
not a Ty
that, It p%luubu atall, it bas never been deserted and abandoned by the

u"f'-"-?f-'o( the opinlon that the decision of the Commissioner should be

Soms ¢ sslon occurred during the argument concerning the jurisdic-
tion o? "u:OIN 0 b appeal from a decision of the Commissioner of Pat-
e forty-elghth section of the act provides for the appeal, and the
rects that the appellant shall file In the Patent Office bis
of appeal Ip writiog, and the ftioth section enacts thatthe court

Inventions Patented in England by Americans.
[Compiled from the Commisioners of Patenta’ Journal.)
From February 24 to March 2, 184, Inclusive.

CARTEIDGE MACHINERY ~C. H. Webb, Brooklyn, N, Y.
COREUGATING Maomixx.~H. W. Lafferty «f al., Gloucester, N. J.
Exxry GRINDING.—C. Heaton (of New York city), Loodon, England.
FzEp WaTEr Hxaren, x10.—1. P. Magoon, 8t. Johnsbury, Vi,
Froox CovERIXG.—J.L. Kendall, Foxboro', Mass.
JoumwalL Box.—J. N. Smith, Jersey city, N.J.
Loox Hazxzss, x10.—J, Sladdin, Lawrence, Masm,
Presxevine Ecos.—D. Miles, Doston, Mass,
Sewivo Macmixx.~L. M. Siager (of New York city), Palgnton, England,
TwisTixo FRIxes.—W. Brooks, Remington, Vi

DECISIONS OF THE COURTS,

Supreme Court===District of Columbin,
CONKELIN AND STAFFORD, ~FATENT STRADDLING CULTIVATON,
[Application for relssue.—Appeal from the Commissloner of Patents,—
Docision March 2, 1834, )

Opinlon of the court delivered by MacArthur, Judge:

TKr appeal In this case is from a declslun of the Commissioner of Patonts
refusing to grant & relssue of & patent to the representatives of g de-
cessed Inventor. The refusal to allow the relssue 18 placed by the Com-
missioner on the ground that the clstms for which the relssus s denfed
have been abandoned to the public use, and are, thorefore, not patenta-
ble. The facts of the case are as follows:

Danlel 8, Staflord made application for Jettars patent August 80, 1860, for
% new and geeful Improvement in corn cultivators, which he deseribed In
bis specification as that kKind of cultivator that ean be ralsed or lowered, or

turned to the right or left, by the operator from his seat on the machine,
80 84 to adapt the machine 1or passing over or turning Lo one side of an
obatruction, or Lo cause 1L Lo follow the erooks in the rows of plants. Aund

this 15 followed by an elaborate description of the Invention (n all its de.
talls. The original patent was issued to him January 15, 1881, embrseing
three clatms: First, IL#- combination which enabled the driver to gulde the
machine 80 as to follow the erooks in the rows of plants ; second, the com
binstion of the seat and the bent axio; and third, the long bent share blades
or cutters for the purposs of throwing the loossned roll toward the plants
In 15864 Danfel 8, Stafiord died, sand on the 13th September, 1570, his as
signes snd widow, who has since married and = now Mra, Conklin, filed an
appilestion for a relasue, embracing seven clalms, five of which were
allowed, and two of them were rejected for the reason already mentioned,
that Staflord had abandoned the sabject matter of such claims previous to
the lasaing of the original patent, hese clalion are in the following lan

The combination, In & steaddle row enltivator, of two wheels, B, ao axle,
2, frame, A, and series of plowe, G, arranged In (W0 Zungs, 50 as to till or
cultivats the sol) on both sldes of & siagle row of plants simultancously as
sot forth

Ao the combipation, 1a » straddle row cultivator, of two wheels, B, an
sxie, C.frame, A series of plows, G, armanged 1o LWO gangs, and & soat, E,
for the driver. for the purposos sct forth,

The Application for the relarun was necossarily imade nnder the afry&nird
soction of the revised patent law of 1890, which see1ns ta be the only provi

400 In the statute authorizing the Comuismiouer L6 lssue & now patosd Zor

5 vise the deolslon appealed from, and that such revision shall be
::;234 10 the point sot loprmn the reasons of appeal. A ority of the
court aro of opinion that by a true lnterpretation of those sections we can
only examinn into the reasons of appeal, and the record and proceedings,
#0 far A they apply theroto, for the purpese of ascertaining whether the
Commissioner has made an erroneous decision ; and that we cannot revise
the decislon on any other ground than that upon which theapplication wes
rejected. In the case now under consideration the relssue was denled for
the reason tbat the lnventor had abandoned to pudblic use the subject
matter of his two clalms, and the appellants assign their reasons for
appealing to be that the Commissioner erred in refusipg the claim on the
und of abandonment., The issue Is thus clearly defined in the mode
mmnm by the law, and we are forbldden to sel the decision aslde on
any other und. Nor cin we go into the record at large for the general
seelng whether the decision 1s rlght on some other groand, not
’n O tanl nor stated In the of appeal.
1t has been snggested that & case may occur in which the true
of error are not set forth in the reasons of appeal, and yet the
sustainable on some other ground. It is, however, a sufficient answer to
this view that 1t is not our duty to put a forced construction on statutes
to remedy supposed evils. Besldes, If the party wishes to test his general
right to & patent, he can do 8o under the Afty-secend section, which de-
clares |h-rhn may have a 01l in s court of equity if he has been refused one
e v Gostmed i to dispose of this polnt 1o the present case
ve deetno proper .
lo‘r':hg.pﬁrpon,ul uulln‘:the practice on & puted polat 1o thls clas

oasen,
o‘nn the question of jurisdiction, Judge Olin dissented.

* + + e Commissioner, he says, as near as 1 understand the rosson
assigned by him for his refusal to reissue this patent with the improved
a|wcﬂn¢-l|ou- roposed, holds that where a patentee has boen experinents
tng by way of "mmoﬂnx his machine for a perfod of about tweuly years,
std then applies for a patent for his Improvementsand s patent is granted
for all hio asks as his Invention, and after the lapse of some oight or ten

ears, during which this machine has been manofactured and scatterod
‘mndun over the country, the patentee shall be deemed (o have aban.
doned to publio use all such inventions ordevices (o the original patent for
whioh lie did not ask protection in his application for the original patent

granted him,

[ think the r tng of the C fenl r by which he arrived at that
conclusion ix sound ; and still I think he might well have placed his deolsion
upon the ground that, by law, the fscts of this case did not authorize the
relssue of the Stafford patent, = * ¢
No new matter, the statute says. shall be Introduced (ato the specifics:
tions, tor, 1o case of & machine patent, shall the model or drawlngs be
amended except oach by the other
What I» here meant by the statute which says that upon the relssue of &
patent * o new matier shall be (ntroduced Into the specifieation,* gto,?
I suderstand 1t Lo mean this, and this only, that upon the relssue of & pal-
ent, the patentee Is allowed to surrender bis specifications In sueh & way
as 10 render valld and operative the patent originally granted, bhut that no
new matter shall be Introduced (nto the relssued patent which was not
clatmed in the original application and specifications. By new matter s
here obviously meant setting up & new olalm forsome patentable device or
Invention 'h(fb was not clslmed (o the original patent. My cobclusing s,
therefore, that this caxe, all the facts sppeartng before us, did not authorize
the Commissioner of Patenis to grant & relssue of the patent In this
Chhe, & *

From the clalms, as sot forth ta this application for s relasue of the Staf.
ford patent, it will be clearly seen that an attempt is made (o straddle ooer
every possible invention and tmprovement Xnown in this kind of machine,
and to render thom all subject to the p-{menl Of & royaity 10 the asignee
of Stafford, and to his widow, M, Conkiin,

TWell, we think the Commissloner mighthave paused before graniing such
An fxtraordinary ciaim

K. L. Stanton and 4. MacCallum,counsel for appeliant,

Marcus| 8. Hophina, 1or the Commissioner of Patenta,







