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THE WHITWORTH INDUSTRIAL SCHOLARSHIPS

In publishing on this page a portrait of Sir Josoph “‘hn-
wortli, 8 meéchanic whose skill is known and valued whorover
industrinl knowledge has penctrated, we desire, not only to
do honor to & muster of his eraft, but also to call nttention to
his liberal bestowal of w portion of his wealth to found
spholarships torenable rising artisans to pursue their stadies
and to the terms of the gift, which are commondable fml
their practical value to all who intend to employ their means
for like noble purposes, ;

The rapid strides made by France, Germany, and other

continental nations in the mechanical arts have forced the
fmportance of technical
wlueation upon  other
people, and the English
have  recently  made
arrangements  on  the
lurgest  seale  for em-
bodying practical studies
in the scheme of the
common school ewrricu-
fum.  Sir Joseph Whit.
worth has taken the
lead by presenting
£500,000 to be disposed
of as follows :

The interest (at 3 per
cent, $15,000 annually)
to be divided into 30
stipends of $500 per
annum, to be awarded
to young men, natives of
the United Kingdom,
selected by open com-
petition for their intelli-
genee and proficiency in
the theory and practice
of mechanics and  its
cognate sciences,  Bach
successful competitor is
to receive the stipend
for three years.

The liberal donor
further proposed that
ns much latitude as pos-
sible should be allowed
to each successful com-
petitor, in reference to
the natural bent of his
inclination. If he wished
to complete his general
education instead of con-
tinuing his special seien-
tifie study, he might be
permitted to do so0; he
might go to the univer-
sities or colleges afford-
ing seientific or techui-
eal instruction; or he
wight travel abroad.
“ The successful artisan
should be enconraged 10
study theory ; while the
suceessful competitor in
the theory should be
nided in getting ndmis-
wlon to muchine shops
and  other practical es-
thlighments, "

Competition was pro-
posed to be o muthemat
ies, elemontary nnd high
er; mechunies, theoret
ol and applied ; practi-
eul plane and deserip:
tive geometry ; mechun
ienl and frechand draw-
ing; physices; chomistry, ineluding i3k
handicraft processes ns smith’s work, turning, filing, it
ting, pattern-malking, and molding, Sir Joseph proposed
that theory and practice whould be placed on n .hn\-ul. by an
equality in the maximum numbor of murl\;“ for the ’!\\:4-
clisses of merit—theoretical geionce and practieal skill, This
e did to render the competition necessible on fairly I"I'_'"I
terms to the student who combines some practice \\:nh
theory, snd to the artisan who combines some theoreticnl
km)w’l«d"«- with excellonce of worlmunship.

Sir Joseph, haviog promulgated his Idens in M“'V.' !Nlm. BUW
the dexirability of encournging competitors hy giving l||<~|'n
5" apportunity of improving themselves, To
omiums of $125
lod to youths

metallurgy ; and sach

twelye month im
thix end he established sixty exhibitions or pr
such, to be hold for one year: these wora nwir
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und young men under twonty-two years of ngo, who were
roquired to undertake to compete for the more valushle $500
m“h'uluruhip.u in May, 1860. In order to render these exhi
bitions ns widely available as possible, they wore pluced at
the digposal of a large number of oducational bodies, ineln-
ding the nniversities of Oxford, Cambridge, London. Dablin
Edinburgh and Glasgow, and other eolloges and sehools, ,

The public value of this liberality is shown by the fuet
that in 1869, out of 106 caudidates, only 10 rt-;n-hvd tho
standard of knowledge set up a8 n necessary qualification, but
the average acquirements of the youths have been stondily

INFORMATION, ART, SCIENCE, MECHANICS, CHEMISTRY

improving. The stipends, useful to the workmen for whom

S§IR JOSEPH WHITWORTH.

thoy were intendod, have boeon coveted as distinetions by per

gons whose menns woer wmple, so that un lndispensable con

dition of two vears' previous servies in i mnehine shop has
been fmposed '
o the young men to porsevers with all their

To eneonrug
at cortadn further examinn

hearts, those who nro guccessul
tions will receive money rowards over anid aboye thole three

venrs' seholurship money, that i, over and above $1,600,

It will thas be possible for the same ortisan to recelve
&4.000 in all: a viluable wid to n youth whose hands have to

find him with food, lodging, nnd clothos, as well as books and

means of study und trave
The esaminations are tharoughly practical, us the Losts

| to perfect him in his calling

with tools will show:: '
Bach compotitor who tried this tost was required

The nx:

AND MANUFACTURES.

#3 per Annum,
With Postnge, 83,20,

to square up an octagonal block of wood, nsing the ax only,
und to make the square as large a8 possible. He was also
required to shape an ax haft to a given pattern, by means of
un ax and spokeshave,  The saw and plane : The competitor
hadl to saw out of a piece of plank two square strips, and plane
them up smooth and troe; also to make two parallel strips 2 feet
long, 2 inches wide, and § inch thick. The hammer and chisel 2
The competitor had to chip a piece of cast iron all over the
upper surface, leaving it as smooth as possible from chisel
marks, The file: The competitor had to square any two
ndjncent sides of a cast iron tube, with a succession of 9 inch
strokes of the file: also to file up ao hexagonal nut on its six
sides to match a pattern.
The forge: The compe-
titor had to weld togeth-
er two pieces of square
iron, using only & hand
hammer; also to make
the two halves of a pair
of tongs from pieces of
round iron. Turning :
The competitor had to
bore out a bevel wheel to
1% inches in the hole,
using two drills and a
punching bit; also to turn
a piece of round iron to
serve as a mandril, face
it on the wheel with a
mandril press, and turn
and scrape it smooth and
clean on the back, face,
and teeth. Fitting: The
competitor had to key a
boss upon a short shaft,
cutting a key way yi-inch
square, setting the key
balf into the shaft and
half into the boss ; to fill
up the key and fit it well
in ; and to make the end
of the shaft projeet |
inch through the boss,
to support the head of
the key. Pattern.-mak-
ing : The competitor had
to make = pattern of a
short piece of iron girder,
finished up ready for use
in the foundry, includ
ing the core box for the
two bolt boles in the
flanges of the girder. The
handicraftsman who
could achieve these tasks
moderately well could
hold his own in any ms
chine shop or engineer-
ing establishment of ave
rage charmcter.

Such are the Whit.
worth scholurships, cer-
tainly the most munif.
cent endowment
made for technical edu.
cation.

over
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Cutting Wheat by
Nteam.,

Lord Kinnaird, u large
and enterprising farmoer
of Scotland, writes to Mr.
Mechi that he has had a
most snceossful and sat.
isfactory trinl of reap-
ing by stoam power,
He attached his  trae
tion engine to an enlarged reaping machine; and though
the ground was soft, owing to wet weather, and the crop
lnid and leveled so that it could only be cut one way,
vot lie has no doubt that, inordinary dry, harvest weathor, an
were could be cnt down within half an hour, and he confident
ly expects to be able not only to cut but, by the aid of stoam
power, to bind up the cut grain in sheaves, and thus gather
in the erops—employing only some half dozen hands.

| Iaerovep Stucco.—M. Landrin recommends the mixing
of the erude plaster in water containing § to 10 per cont of
sulphurie avid.  After allowing the compound to rest for fif
teen minutes, he enleines the plaster.  This gives & stuceo of
excellent quality in which all organio matters are burnt out
leaving the material of exceptional whiteness
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Ten copies, obe year, each §3 70, postage
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S By the new law, postage 1 payabie in ad
the subscriber then rece(ves the paper free of charge.
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FPUBLISHERS' CARD,

With the next issne, the time for which n large number
of our subscribers have prepaid, will expire. In order that
our readers may experience no stoppage in the receipt of the
journsl, and that we msay not miscalculate the quantity of
the paper to print st the commencement of a new volume,
we hope our friends will signify their intention to continne
the paper by early remittances.

The plan of discontinuing the paper when the time expires
for which it is prepaid, we think preferable to the course,
adopted by many publishers, of continuing their paper indefi-
nitely and collecting afterwards, The latter course is too
much like baving & bill presented for a suit of clothes after
itis worn out. We shall be gratified to have every old sab.

, scriber repew, and doubly grateful if each will send one or
more pew pames with his own.

The safest way to send money is by postal onders, bank
thecks, express, or draft .on New York, payable to the order
of Munn & Co. Little risk is incurred in sending bank bills
by mail, but the above methods are safe beyvond uny contin-
gency.

BIxDING. —Subseribers wishing their volumes of the Scr.
ENTIFIC AMERICAN bound can bave them neatly done at this
office—Price $1.50,

THE PATENT OFFICE AGAIN,

We last week reviewed some of the errors which had crept |

into the administration of the Patent Office. We shall now
refer w others which are embodied in the statute. Both
these classes of errors have sprung mainly from the same
source, and are alike prejudicial to the inventor.

Tho act of July 8, 1870, which was a revision of all our
patent laws, correeted or removed some of the defoets which
previously existed, but it introduced more mischiefs than it
cured. Its chief ehanges interposed needloss and unreasonnble
obstacles in the way of the inventor.

For instance, nothing Iy more important to him than the
right to amend his patent through s reissue, Rarely does o
petent, ax first obtained, embody the invention in fally
svailsble shape, and often is its real gist mistaken altogether.
The commom law sutborized smendments by means of u sur-
render and relssus, and the statute regulated and rendered
more definite the rights of the patentee in thix respect,  The
great purpose, in both cases, was to limit the new
the real originsl Invention, giving the full benefit
the inventor, but nothing more.

patent w0

To gaard sgainst abuse und to prevent . patentee from en- l

Scientific Amevican,

Jarging the seope of hisx patent, or from wringing in a new ’; ministration of & sound patent system, the patenten i ¢
stibject matter through s relwsae, the couris hnve—rather | firotected in his property to his own discovery and, e
severely—held that aral proof of the full seope of the origl. | emlly, to his own creation.  He would b , { e
pal invention was inndmissiblo, and that nothing conld be | monopoly in what, but for him,might never have
claimed in the reissued patent unless eithor the model, the | at all events, wns
drawings, or the spocification—as originally filed—showod the | But wo have lieard it asserted that the inventor Is only
invention thereof. titled to protection in the mackine he builds, and that
The new law has taken » most indefensible stop in farther | mochanic ought to be oqually protected in the work ol his s
limitation of » previously existing right, by rendering the | hands, though identical in form and operation with that “
most relisble of record evidence wholly incompetent in such | the inventor. « But in what does & real invention consist? h
casen.  The model or deawings may still he called s wit- | % not in the materials, nor in the contrivanees out of which
nesses, but not the specifieation. No mstter how fally or how | the machine is construeted.  These are the mere inetromen:
clearly the invention may be set forth in the latter, Will, in | talities which give expression to the llxoughum“.w
enses whore there are drawings, nothing ¢an be elaimed in n | They bear the same rolation to the real invention that the

previously unknown. 25

,; :

reissue which is not shown in those denwliogs or ln the mode),
A eredibility is thus given to s sign or & mute device, which
is absurdly denied to n written declaration,  Pantomime Is
regarded as more relinble than artieulate Innguage,  This is
all wrong.

Again, it has always been considered o sound and just rule
of practice that an appliestion for s patent should be wholly
ex parte, that no outsider should be allowed in any manner to
interfere in the proceeding, and that he should not even
know of its existence., The reason for this rule is that, as
inventors are genorlly poor, it wealthy compunies were al.
lowed to interpose, such expensive controversies and linras.
sing delays wonld result as would often prevent the obtain-
ing of u just patent.  After having obtained his patent, the
inventor will be in w better condition to faee hiv antagonist
by securing nuxilinries or otherwise,

The act of 1870 introduces the anomaly that, in all appeals

visible Universe does to its Creator,or that the materinl body
does 1o the human soul.  An invention is & soul or principle,
which hus found n materinl means of evincing its existenes
and charncter.

That muany wrongs have resulted from the defects and
nbuses of our putent system no one will doubt, but these sre
cortainly not greater than the frauds and crimes which have
hnd their origin in the institution of property in material
things. In both cases these evils are infinitely overbalanced
by the advantages which result from that institution. Cor-
rection, and not annihilation, is the appropriate remedy for
these mischiefs,

Our conclusion, therefore, is: Firat, that o well regulated
putent system is of inenlenlable importance to the public wel:
fure: Socondly, thut the laws on this subject should im pri-
marily to encourage invention by facilitating the means of
obtaining patents and protecting property therein, and:

from the Commissioner, he ** shall notify all partios who ap. | 7%irdly, that in sdministering those laws the Office should
pear to be interested therein.”  This would enable them to | be actuated by their spirit and purpose, and govern its con.
appear and oppose the grant of & patent. The applieant is | duct accordingly. To aid in bringing about these rosults has
also required in such cases to be at the extra exponse of ' been the main purpose of these articles.

procuring certified copies of all the original papers and evi- | -

dence in the ense.  Whether intentional or othorwise, these | TWO TYPICAL EXPERIMENTS.

provigions would in many cases operate us the deninl of un-
doubted justice. Quite as reprehensible is another provision
connected with these appeals,  When the actof 1870 was be-
fore the committee which framed it, the then Commissioner
endeavored to so change the previously existing systom s to
render a decision by him final, by eutting off appeals to the
court. This wns, however, so strenuonsly opposed, by those
who sought to protect the interests of inventors, that the
committee refused to adopt it.  They even went so far in the
opposite direction as to determine that—in cases of interfer-
ences, where therc are antagonist parties cither of whom may
appeal,and where cases of suflicient importance to be uppealed
to the Commissioner would generally be certain to be carried
to the conrt—the unsuccessful party, before the Bonrd of Ex-
aminers in Chief, might appeal at once to the court, without
the useless necessity of an Intormedinte appenl to the Com
missioner, But when the act came to be published, all was
dound to be 50 far most unaccountably changed, that in in-
terference cases not only did an appeal still lie to the Com-
missioner, but his decision was made absolutely final. The
appeal to the court was thus cut off in those cases which of
all others it is best qualified to decide, while in questions of
mere patentability, with which the Commissioner may be
presumed to be most conversant, and therefore best qualified
10 judge, the sppeal still lies to the court.

These are given ss mere specimens of the mistakes and in-
congraities in the new law, not as an attempt st their enu-
meration. There are many others of no trivial importance,
most of which equally militate against the interests of inven-
tors, The only effectusl remedy is to be sought for in &
general change or codification of the statute.  And in making
this change, the spirit which dictated the provision in the
Federal Constitution by which the statute is authorized should
never be lost sight of. The law should be framed in wid of
the inventor, and not s an instrumentality for circumserib-
ing his rights within their narrowest limits, or for annihilat-
ing them altogether, This is a dictate of sound policy »s
well us of the plainest justice,

There are many unreflecting minds who honestly regurd
the whole patent system as being founded on error, and who
look upon u patentes us the possessor of an odious monopoly.
If their notions are correct, the institution of property of all

Dr, Bastinn pursues his investigations touching the origin
of life with praiseworthy energy. For every objection urged
agningt the conclusivencss of his experiments, he straight-
way performs n new series to meet the difficulty, carrying
the war into the very camp of the panspermatists, and keep-
ing them constantly on the defensive. Results formerly
denied nre now admitted; but they are met by raising the
thermal death point of certain germs to 227° or 230" Fah.,
and alteging that the organisms developed in boiled solutions,
hermetically sealed, came from invisible germs not killed by
the heat to which the solution had been subjected.

For the benefit of those raising this objection, he now
reports the following experiments, selected from several, in
some of which, he says, even higher tempemtures were re-
sorted to: ) —

Erporiment 1: To u strong infusion of tarnip, mmn;?‘
alkaline by tiquor potassa u few separate muscnlur fibers of
| codfish were added. Some of this mixture was then mtro
' duced into a flask of nearly two ounces capacity, and the neck
| of the flask was drawn out and hermetically sealed by a blow-
| pipe flame while the fluid within was boiling. Thus closed,
the flask was about half full of fluid. It was then placed in
an iron digester, and gradually heated to a temperature from
270" to 275" Fah., st which it was kept for twenty minutes.
For an entire hour the flask, heating and cooling, had a tem.
perature exceeding 280" Fab., the alleged death point of
bacteria germs. Withdmwn from the digester, the closed
fiask was kept at & tempemtare of 75" to 80" Fah,, for eight
weeks, & part of the time exposed to the influencé of direct
sunlight. After it had been ascortained that the flask was
free from any crack or flaw, its neck was broken, and its
contents examined. The fluid showed o decidedly acid reac-
tion, and it had & sour though not fa:tid odor, us though fer-
mentation had taken place. [t was also slightly turbid, and
there was s well marked sediment, covsisting of reddish
brown fragments and a light floceulent deposit.  On micros.
copical examination, the fragments were found 1o be portions
of altered musecular fiber; the flocculent deposit was com.
posed for the most part of granulur aggregations of daclerie.
In the portions of fluid and of deposit which were examived,
there were thousands of bacterin, of most diverse shapes and
| sizes, either separated or aggregated into fakes.  There were

kinds should be sholished, for every kind of property is a 'also & large number of morilated chains of various lengths,
monopoly. A patent for an invention is no more %o thanis a | of a Kind very frequently met with in abscesses and other
patent for land. But who would build a house, or cultivate | situations (where pymmia or low typhoid states of the sys-

| n field, or otherwise provide for the comforts or necessities of |
[ life, if he were denied all property in the fruits of his labor,
| in other words, if he were not to enjoy a monopoly in what
he had thus created?  Civilization could never have existed
without the institution of property. It would soon take its
departure from the earth if that institution should cease tc
exist.

tem exist)in the human subject. There were, in addition,
a large number of forula corpuscles, besides brownish nucle
ated spore-like bodies, gradunlly increasing in size from mere
specks, sbout one thirty-thousandth of an inch in dinmeter,
up to one twenty-five-hundredth of an inch, Lastly, there

| was & small quantity of the mycelium of a fungus, bearing

short lateral branches, most of which were capped by a single

These principles are as applicable to inventions as to  spore-like body,
tangible objects,  The application of communist doctrines | Erperiment II: A strong infusion of common creas, to
may sometimes woem enticing, bat the general rule would | which & few of the leaves and stalksof the plant were added,
operate as perniciously in the one case us in the other. Deny | was enclosed in an hermetically closed flask, and treated in
all property in inventions, and you paralyse the efforts of that | precisely the same manner, and at the sxme time, as g
cluss in the community which,more than any other, has con. | fusion of experiment 1. The flask was opened the sisth
tributed and ix still contributing to human progress. The | week after heating. Before bresking the neck of the flask,

thousands of minds who are devoting their CVErY energy 1o
the promotion of human welfare would feel that their chief
inducement to effort hnd ceased to exist,

Monopolies arv justly odious when made applicable to what
wis before common property, but not when limited to the
suthors of new ereations or even new discoveries, The gov- |

| ernment whose flag is first planted on sn uninhiabited island

thereof 10 | iy, by common consent, the owner thereof. How much more ‘ jective), much altered chlorophyll existed, dﬂlﬂdw

L complete would have been its title thereto had it created that

island!  Such ix the titlo of the inventor. Undera proper ad. |

the inbending of the glass under the blowpipe flame showed
that it was still hermetically sealed. Tho reaction of the
fuid was found to be distinctly scid, though there
was 1o notable odor. The fluid was tolerably clear and free
from scum ; but there was a dirty-looking flocculent sediment
at the bottom of the flask, the débris of the cress.
On microscopical examination (with a yyth immorsion ob-

or uggreguted mmong the other granular matter of mﬂ!\.‘
ment; and among some of this, three minute and delicate
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5? cientific American,

7 385

CWere seon, varylng in form, and croe
_ ’ ping with |
ly rapld, Mlug.like movements, They contained no
. and provented only u fow granales in (hoie interior,
wamo drop of fluid, and also in others subkoquently ex.
. , moro thun a dozen very aetive monads, one four.
b Wh of an inch in dismetor, were soen, each provided
3 'j"h.lﬂulﬂdb moving lash by which nelghboring granules
= mmw about. There wore many smaller motion.
~ Jess and tailless sphorulos of different sizes, whose body sub

‘stance presented & slmilur appearance o that of the monads, of |
which, in Dr. Bastian's opinion, they were in all probability
alko sovornl un.

.,n:d dmln::mnbl forms.  There were
baoty presenting most rapid progressive move-
ments, accompunied by quick axinl rotations. Many toruls
corpuscles and other fungus spores, nlso oxistod, ns well
wa portions of & mycelial filament, containing squal segmonts
of colorless protoplusm within its thin investing membrane,

Until the panspermatists offsot these experiments by an
exhaustive sorles, showing thut living forms do not orlginate
under the conditions doseribed by Dr. Bastinn, thers would
goom o bo but one oscapo for them, and that is to assort
(contrary to all oxporience) that the temporature of 250° Fali,,
or even 2767 Fah, In lower than the thermal death point of
the Invisible germs of theso simple organisms,

MICA MINES IN NORTH CAROLINA.

Among the most interesting relics thus far discoversd of
the mysterious race of mound builders, who occupied the
Mpl valley previous to the sdvent of the more barbar.
ous Indians, are numerous oromments of mics. Like the
weapons of hammered copper from Lake Superior, the sholls
from the Gulf of Mexico, the implements of Mexican stone
uul of iron oro from Missouri, these plates, of & mineral not
found in the Great Valley, give & plain hint of the extensive
commercinl relations of those prehistoric people.
The mica was evidently mined in Western North Carolina
where their long-sbandoned workings have lately been
reopened, and made the seene of u very modern enterprise,
Seven years or so ago, u prominent eitizen of North Cuaro-
lina set some Iaborers to work in one of the ancient mines,in
search of silver, supposing thut metal to have been the one
sought for by the original miners, A considerable quantity
of mica was thrown out, but its value was not recognizod
untll & sample, which had been sent to Knoxville as a curl-
osity, was seen by w Mr. Clapp, who followed up the clne
and leased the mine for its mies, aud revived an industry
which has added immensely to the wealth of the region. The
mine I8 known as Blaylock’s, about twelve miles from Bak-
ersville, the county seat of Mitchell's county. Four or five
other ancient mines have since been reopened in the same
neighborhood, besides many new ones in the same and ad-
joining counties. ‘'
A correspondent of the Tribune reports that the mica trado
has given general occupation to the population of Mitchell
county,and has made money plentiful and thereby enabled the
county to pay off its indebtedness, which it would other-
wise have been unable to do. Mines have also been opened
in Yancy, Heywood, Burcome, McDowell, und other counties.
The business is still in its infancy, and the methods of min-
ing ure excoedingly primitive; yet the amount of mica pro-
duced 15 more than enongh to supply the large snd growing
derunnd for the article.  Dealers and manufacturers supply
the mines with putterns ranging in size from two by three
inches up to fifteen inches square, scconding to which the
mica i8 prepured for market. The dark or brandy-colored
mics brings the best price. Associsted with the mica is an
abundance of decomposed snow-white felspar, which will
no doubt be utilized, in time, for the menufacture of porce-
1sin,

°

TYNDALL ON TYPHOID.
Professor T'yndall has dropped for the nonce the role of
physicist for that of physician,and deals, in a recent publica.
tion, with the subject of typhoid fever,discussing the impor-
tant question as to whether that disease can ever have a
spontaneous origin from focal fermentation or must of necessi.
ty always spring from & germ,the last derived from a pre-ex-
isting case of fever. Following closely the data obtained by
Dr. Budd, as well us those of other investigutors in the same
field, Professor Tyndull asserts positively that the weight of
evidence is in favor of the view that the disease, like small
pox, arises wholly from contagion. He holds that the body
is the seat of the development of the germ,and that the latter
is not originated from noxious efluvia, however foul: and in
support of this, he cites the fact that, during the foul condi-
tion of tho Thames in 1858, the community residing upon the
banks enjoyed a sigular immunity from fever. Eyen in rural
distriots, it is wsserted that, where the sir is purest, typhoid
has been known to ruge, and to be traceable direetly to por-
sonal communication.
1t would not be expected that o madical a denial of goner-
ally necepted views could be promulgated without arousing
challenge from the medi
of the most eminent English physicians havo adduced strong
evidenes In contradiction of Professor Tyndall's assumptions.
Dr. Alfred Carponter states that typhoid is con!
& lmited degree, and that by proper precautions
may be provented, Dr. Marchison says that, during nine
years, in the London Fever Hospital, 3,555 cases of entorie
Tever were treated in the same wards with 5,144 patients not
suffering from any speeific fover. Not one of the Iatter con.
tractod enterle fever, although the use of disinfectants was

and they were brought in contact with the ex-
creta of the former cluss. The same authority gives repented
in his own practics, confirming the oppo-

ite of Professor Tyndall’s conclusions.

8o many casen huvo ocourred, whers the oxintenos of typhold
hos Boon traced directly to sewers, foul draing, and similur
recoptacles of Alth, that arguments far more cogent than those
I Professor Tyndull will be required to conyinee un thint nos
odungor of postilence lurks theretn.  Add to this that It ha |
boen ropostedly shown that hospital attendants in personnl
communleation with typhold patients are romarkably exempt
from the disoase, and withiont further review of ‘tho groat
mass of confirmatory evidence brought by medical writers
ngalnst Tyndall’s theory, we cannot but conelude with the
London Medioal Journal that the Professor hus in this Ao,
w5 was churged against him in his recent researchis on sound,
studied but one sido of the question,

It may be well to remark in this connection thst Profossor
Tyndall's most recent offorts are not wholly bewring out the
roputation for scientific noutoness and philosophical eantion
50 ubly won by him in his earlior Inbors.

communioation to the London Z'imes, in siating that, though
he hus followed Tyndull’s track for yonrs, Lo is unable to com.
proliend Tyndall's course of reasoning, Reforring to the
Inttor's Bolfust specch, in which the speakor sald thut tho
mautorinl ideas wero not his beliof ““in honrs of eloarnoss and
vigor," Dr. Bealo rather pertinently suggests the question of
which Tyndall we are to believe, Tyndall whose brain, when
wouk and unhealthy, produces muterialistic theorios, or Tyn-
dall, when cloar and vigorous, repudisting the same ideas?
Altogother the eminent Professor hns Intterly contrived to en-
cirele himself in u kind of fog as to his dolngs and sayings,
which prevents people of ordinary discernment from relying
50 implicitly on his conclusions as they otherwise might.

HOW TO INVESTIGATE SPIRITUALISM,

There hag been lately an extraordinary revival of spiritual.
ism, and it nguin challenges the general attention. Nearly all
the newspapers, and some of the most respected of the literary
muguzines, without reservation or protest lend their columns
to its advoentes,  The Daily Graphiz for more than u month
has mude spiritualism its specinlty, pursuing it with such
pertinuclous enterprise as it did the Atlantic balloon project
of last yenr, And, most significant of all, many distinguished
soholurs und clergymen, to whom the Graphis hnd addressed
o clreular letter, inviting their codperation in an investigation,
signify their approval of the Graphic's plan and a profoundly
respectful appreciation of the spiritualistic protensions, This
revival of spiritnalism is probably due to the new phuse which
the spiritual manifestations have taken on: Muterialization,
In pluce of raps, tips, trumpet blowing, tying, levitations, pon-
derations, ete,, performed by or through the medium, we now
have the spirits appearing in propria persona, with bodies ap-
parently of fleshand blood, and nicely dressed insuch clothes
a5 thuy wore when they dwelt in the mortal coil.

Now these things seem to justify us in recurring to the
subject of spiritualism, and in improving the opportunity to
point out some things which Science has to do with it. And
to make the matter short, we will limit our remarks to the
ulleged physical phenomena, the movements or changes of
mntter, We leave ontof view, of course, the religions aspects
of spiritunlism ; and for its bearings on psychology and phy-
siology, we refer to what Faraday, Carpenter, Tyudall, and
others have written. Wae paint out, however, the evident fact
that spiritualism rests on the physical manifestations. Take
them away, and its bottom is knocked out pretty clean.

In the first pluce, then, we can find no words wherewith to
adequately express our sense of the magnitude of its importance
to Science if it be true.  Such words as profound, vast, stu-
pendous, would need to be strengthened a thousandfold to be
fitted for such a use. If true, it will become the one grand
event of the world’s history ; it will give an imperishable lus-
ter of glory to the nineteenth century. Its discoverer will
have no rival in renown, and his name will be written high
above uny other. For spiritualism involves a stultification of
what are considered the most certain and fundamental conclu.
sions of Science. It denies the conservation of matter and
foree ; it demands s reconstruction of our chemistry and phy-
sies, und even our mathematics. It professes to create matter
and foree out of nothing, and to snnihilste them when cre.
atod.  1If the pretensions of spirituslism have a rational founs
dation, no more important work has been offered to men of
Science than their verification. A realization of the dreams
of the dlizir wite, the philosopher’s stone, and the perpetual
motion is of loss importance to mankind than the verification
of spiritualism.

But some may say thut we exaggerate the pretensions of
spiritunlisgm, and that spiritoalists, in the ratio of their intel-
ligence, make claimg which aro modestand moderate ; wd per-
haps tho average min says that, although a great part of spir-
jtunlism 18 decoption und fmposture, yet thero is something
about it which is new and true.  To such we say that if there
is any truth io it, of interest to Scicnce, however small, it is
worth while to seck for it with great diligence and lubor; its

| tively know that thero was contained in spiritualism a scin-

| tilln of new fact sbout matter, though it wero as the ueedlo

tagious only in | in all the haystucks or as the gmin in all the sands of the |
ite attnck | ses, we would not discourage the smbitious man of Science n | at moderato mtes in provincial towns, both in Eugland and

Mr. Crookes, as the discoverer of thallium,
in Science, and he is now nobly
' employing his talent in the investigation of spiritaalism, if he
| find In it, positively, samothing now to Science.  He does not
noed to be told that, if he really discovers his psychic foarce
or any other unknown forco capable of acting on matter, all
the future sges will nume him with Galvani and Newton.
Finnlly, say we emphatically, if there be truth in spiritoal-
ism, In whole or in any part, let it be investigated.  Bor con.

| his scarch for it
has achieved & great eminencoe

(und honest, or they are o culpable framd,
Dr. Lionel Beale—~himself o seientist of no Im'nunhlnmhlu[
colobrity—anukes o strong point agaiost Tyndull in o rocont | they are chents und liars,  The mps and the muterinlization,
| the first und the last of the spirit exhibity, sro surely of the

corning such Investigations, In view of yery serious hsrm
which lieretofore has often boen caused by shallow and supor

flelul dallyings with the subject, wo thoughtfully snd woletun.
ly adyino thut no investigation is worthy of the name unloss
It in Inspired by the passionless common sense of Belonee,
Also temember this : The evidencs reqaired to establish o
fuot in proportioned to the improbability of the fact.

Wao oome now to what with many readors will be reckoned
the gist of the whole matter : How o investigate spiritasliso.
We nwine the plan which we are o propose, the sclentific me.
thod of investigating spiritualism, and we thos neme it, while
fooling the most oxalted respect for Selence snd knowing
that some will discover in it only what they call home

| BOnKo,

Theso two theories, snd these only, sre tonable regarding
mont of the spiritus] manifestations: They are rosl, and true,
The medivms in
thowo canes nre cithor the most worship-worthy of mortals, or

sort In question.  (And here we venture to suggest that If
wo tako wway from spiritnalism all the alleged phenomena
which belong to the sane category, slimost nothiog s left,)
Coneorning rups snd materislizations, there s o question
|or frund of no fraud; and this is a question of such o fun.
{dnmeonta] churmeter that the answer to it s conclusive of
the whole matter. It may seem to some that the case onght
{to be referred to the police detective ruther than to the
| man of Selence; and we are obliged to confess that u detec-
| tive's advice may be as good as ours. The methods of Sel.
ence are direet, logical, and on the shortest path to the truth
the man of Science always aims at the bull's eye. The me-
thod of the skilled and intelligent detective ls, without doubt,
identical with the seientific. Cases somewhat similar to that
of the fraud or no fraud of raps and materializations have often
come up for decision ; an allusion to some of these throws o
olear light on the present discussion. Our ancestors believed
in ghosts, and they fired stones and bullets 1o test their fuith.
The proceeding was scientific, but suited only to un age ruder
thun ours, We warn the over-zealous scientist that, although
u bullet could not harm & materialized spirit, no medinm or
his confedernte i bullet-proof. An action for murder or
munalaughtor would probably lie in a case wherein any ono
wis killed in n sclentific investigation of materialization. The
well known story of Fulton investigating the motive power
of u perpetusl motion by means of a hatchet is u fine illustra.
tion of the application of the principles of Science. Lamp
black, printer's ink, and green paint have been slyly smearcd
on the trumpets, ropes, etc., of the dark séancs, and the truth
was speedily declared in the unconscious ornamentation of the
medium's lips or hands.  And, best of all, strong lights have
been turned on to the supposed spirits performing tomfool
wries, and it was instantly manifest whether they were genuaine
or not. In all these cases it was a touch and & go, and the
“truth declared itself beyond any man’s cavil. Devices which
were so simple, and yet so sufficiens, were surely scientific,
and they indicate, and perhaps sufficiently describe, our no-
' tion of scientific investigation of one class of spiritual mani.
festations. But we add a few hints especially touching the
investigation of materinlizations. Let the tests be applied
direetly, if possible, to the materialized spiris, with the intent
to determine who or what it is. A dark lantern, or some
other applisnce for turning on light, is likely 1o be useful,
A lusso would be very serviceable in the hands of one skilled
in its use; it is said the Mexicans can lusso anything that
runs or stands. A little squirt gun loaded with o fow ounces
of ink, or oven the boy's blow-gun charged with Scoteh snuff,
might be available in eliciting truth where more protentions
instruments would fail. If the investigator, from doubts of
his skill or other reasons, prefers to discard all the apparatos
and appliances of art, let him, in the non-resisting spirit of a
| Quaker and in the name of Science, suddenly lay a strong
!md firm hand on the dress or the body of the spirit, and
!hmg on like a Tartar till the whole truth comes to relieve
| him,
f Werepeat: Ourscientific plan is simple, direet, conclusive,
| We commend it to Mr. Crookes and Colonel Oleott, and espe-
cially to all those whoare in the road which lewds to » faith
;which has lost its senses and is idiotic. To us, the Eddy
| materializations ure supremely puerile and silly ; they cannot
i appear differently until & scientific demonstration has shown
that they are not the chicane of the practised and disreputable
Eddy family. But the peace of society is disturbed, and
gomething must be done for quiet, or many good friends will
get 1o Bedlam. We carnestly hope that a sclentific invest
gation of materialization will be made speedily ; the investi.
gator will recvive oor most cordial thanks.  Weo have no
| hope of any good to come out of tho class of spiritual mani.
| fostations which we have been considering.  1tisa notable fact
that investigations so far have elicited absolutely nothing
which was of moment to physical Science, Spiritualism has
furnished striking illustrations to the expounders of mental
pathology, but to the humanitarian it has seemed o torrible

cul profession, and already soveral | discovery will suroly briog an abundant reward. If wo posi. | epidemnic, Tu fature times, it will probably be considered the

blot and the shame of the nineteenth century,

AMERICAN apples, says the London Grocer, nre now selling

Irclund.  The highly colored and well flavored Haldwin is
the commonest Kind us vet.  As usual, they come in barrels,
| without any kind of packing materials, and come, ss & rale,
in oxcellent condition. That apples should be sent severs)
thousand miles, and then be sold as cheaply as home-grown
fruit, is & noteworthy fact. At this rate of progress, fruit.
loss and cold regions will soon be supplied with the finest
fruits at a cost that places them within the reach of all
classos.

|
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FLOATING FIRE ENGINES,

W have herotofore ealled attontion to the value of floating
ongines for extinguishing fires, especially to eltios (e Now
York) hiaving a large proportion of water front to tho square
wile, Messrs, Morryweather & Sons, of London, Eng., have
boen very sucocssful in construoting these engines; and we
{llustrate, herewith, a vessel built for the Wear comminsioners
for protecting the shipping and docks of Sunderland and the
ndjacent ports from fire, Itis
intended, also, to use the en.
gine for pumping purposes in
general, such as for emptying
sunken vessels, supplying
ships with fresh water, eto,

The boat is built of iron, and
s 40 feet in length, with 9
feot 6 inches beam, It is pro-
pelled Ly a pair of indepen-
dent vertical engines, oach
working a sorew ; thisarrange-
ment being adopted in order
that the vessel may be steered
in and out amongst the ship-
ping. The draft is about 2
feet forward, and 2 feet G
inches aft; the fotal depth is
4 feet 9 inches. The vertical
engines are driven from the
same boiler as the steam fire
engine, and the speed averages
10 statute miles per hour; the
dinmeter of screws is 28 inches.

In the fore part of the vessel is a cabin with sleeping ac.
commodation for three or four firemen if necessary, and at the
after part is a large hose reel fixed longitudinally, which will
carry some thousands of feet of fire hose; there are in addition
capacious fresh water tanks—these are fixed under the seats
and platform, and are all connected, The steamn cylindars are
each 8% inches diameter, with 24 inch stroke; the pumps have
a similar stroke, and are 6} inches
diameter; the twisted bar motion, for
which the makers' engines are so well
known, is carried out in the above
float. This engine, when in full
work, is capable of discharging 1,100
gallons per minute through an open
hose when used for pumping purposes ;
it also pumps, when in action as a fire
engine, througha jet 13 inches diameter
to a horizontal distance of nearly 300
feet.  Arrangements are made whereby
two, four, six, or twelve jets may be
thrown adyantageously. The pump is
entirely of gun metal, and consists of
one solid casting weighing about 7
cwt. ; the valves have a clear unob-
structed waterway ; the pump buckets
are self-lubricating; and the valves
being beneath the barrels, there is no
fear of the latter being damaged by
grit, sand, or other foreign matter,
The valves, which are also of gun
metal, are faced with india rubber at.
tached with copper screw bolts. W may speak 2 word in
favor of 'this class of valve, when we state that engines of
this make in the royal dockyards, and in the serviee of the
Liverpool, the Manchester, and the Lopdon Brigades, have run
for 8 and 10 vears without & renews] of the facings. The
boiler is fitted with the Field tubes, Surrounding the outer
row of tabesis a water space, which js well stayed to the fire-
box. The boiler is fed by hand Pump, feed pump on engine
frame, arrangement for feeding direet from the main pump,
and also by a Giffard’sinjector. It is capable of raising steam
10 100 lbs. pressure within ten minutes from lighting the fire
and from cold water. Had é
Liverpool been provided with m

(o

puper (which was road before the Fronch Associntion for the
Adyvancoment of Scienco), as an lusteation, the manner in
which boats nroe always dreaggod along the towing paths by
It would be impossible, or at lonst very dig

long ropes.
trossing, to employ short ones. The length of the rope,
which alternately tightens or slackens by slow oscillntions,
Ling dn this cose the same effect ag indin rabber or other elas-
Mr. Marey's instruoment, by which these

tie matorinl

MERRYWEATHER'S FLOATING FIRE ENGINE.

facts were ascortained, is an elaborate and ingenious piece
of workmanghip.

THE CRYSTALLIZATION OF GLASS,

An engineer of a glass bottle manufactory at Blanzy, France,
recently substituted for the crucibles, ordinarily employed in
melting the glass, a large cistern furnace heated by gas. An
accident oceurring rendered it necessary to withdraw the
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CRYSTALLIZATION OF GLASS.

fire ; and on scraping the glass from the inclined portions, &
quantity of magnificent crystalline formations were found,
produced during the cooling of the vitreous contents. These
masses, a representation of one of which is given herewith,
were sent to M. Peligot for examination, and that scientist
has pronounced them different from env similar formations
yet noticed in glass furnaces. The crystals are entirely iso-
lated, and are not mixed with transparent glass. They are
prisms of from 06 to 0'9 inch in length. The explanation
given for the phenomenon is that the dentification is due to
a separation of the vitreous elements, which gives rise to a

such arrangements, says K-
gineering, to which we are
indebted for the illustration,

m e

«lul\}nitn'tullimm-, erystallizing in the midst of the residual
mnss, m'n Heems to be proved by nn analysis of the erys.
tuls, In which soda s nlmost entirely absent, and magnesium

present in largo proportion.  Wa oxtract the en i
B o oxtruct the engraving from

Y Compound Engines,
Nothing s more common than the removal of a pair of
ordinary

englnes  from
sreamor, their roplacement
with compound engines, and
o lnudation of the excellent
rosults obtained, which are
invarinbly attributed 1o the
fact that the steam does it
work in two eylinders instond
of one. Itis not often that
wa are favored with n means
of arriving at any really
valuable conclusion in such a
caso, beenuse some factor is
nlways nbhsent. A notable
exception is afforded by
the case of the steam-
ship Alexander, the pro-
perty of a firm whose
steamers trade between St
Petersburgh, Revel, Helsing-
fors, and Lubeck. She was
originally fitted with ordinary
engines of 80 nominal horse
power. Megsry, Crichton were instrncted to convert these

into compound engines, retaining as much of the old ma-

chinery as possible. Cylinders wholly new were of course
required. The old engines worked with 15 pounds steam,
and consumed 36 cubie feet of conl per hour, with a speed of
9 knots and 60 revolutions in regular work. The engines
were built by Earle Brothers, of Hull, fifteen years ago, and
the Alexander was also built by the same firm. The engines
were exceedingly trustworthy, and in
their long life have cost very little for
repairs.

A most important change was made
in the screw, the piteh being considera-
bly reduced. As to the results of the al-
teration,they may be briefly stated : With
a pressure four times as great as that
originally unsed, the engines make 90
revolutions per minute, and the boat
goes at 10 knots, with 20 cubic feet of
coal, per hour.

The boiler is so much smaller than the
old one, and so much less coal is re-
quired for a voyage, that the midship
bulkhead has been moved further aft,
and 5,000 cubic feet of cargo space have
been gained. The vibration, before ex-
cessive, has been greatly reduced.

The benefits thus gained will, by some
persons, be attributed to compounding.
They are really independent of that prin-
ciple, and better results would have been
got by the use of two simple cylinders,
new hoilers, high pressure and expansion, and 2 screw of
proper pitch. The change might have been effected by fit-
ting two liners into the old cylinders to reduce their diameter
sufficiently, and the surrounding space between the cylinder
and the liner could have been utilized as o steam or air jacket.

We understand that Messrs. Crighton are about to alter &
sister ship, the Nicolai, in the same way.— The Engineer.

NEW CLOTH-SINGEING MACHINE.
The annexed diagram exhibits the essential features of a
new muachine for singeing fabrics, recently invented in
France, by M. Blanche. It
is claimed to use but 141,

cubic feet of gas per hour in
singeing cloth 2 yards and 7
inches in width, thus effect-

heard of the total destruction

T

L

of the noble landing stage

we should probably not have /

Animals as Motor Powers,

M. Marey gives some obser
vations on the employment of
animals &8s motor powers. He
proves, by an instrument, that
the movement of animated
beings takes place by jerks,
whenoe result shocks, and
consequently s waste of labor
As an illostration of this
theory, M. Marey cites the ef.
fort necessary to draw a bur
den behind one.  If the noces.
pary force be transmitted by
means of & rigid or almost un

extensible strap, for instance, °/ !
of leather, the movement ix l
Jerky and more difficult than if U
it were transmitted by

an
elastic strap. It would, there / - k
fore be better to attach horses f :

10 the shafts with india rubber
graces. He also gives in the

BLANCHE'S MACHINE

ing an economy of some 40
per cent on the apparatus com-
monly used for this important
operation in textile manufac-
ture. The arrows indicate the
movement of the cloth. At
the left of the vertical stand.
ard isa strotcher, P. Ris a
brush which cleans the sarface
after the singeing, and at S is
an arrangement for governing
the folding. The burmer used
is shown enlarged in section.
und consists in air jot, C, and
n gas jet, B, which mingle at
the extremity of the conieal
tube,A.  The tubes for the gax
and compressed air are repre-
sented at D and E. The flame
from the burner may be ac
curately ndjusted, so that the
singeing may take place, after
dyeing, without any disen
gagement of smoke or odor.
Two men at the crank work
the machine with facility.

FOR SINGEING CLOTH,
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THE UNDERGROUND RAILWAY, NEW YORK 0ITY.
NUMNER V,

Continned from page ).

In our last Issue, page 371 we gave drawings of the
liar masonry tunnels of this great work, ospecially of
those portions which ocoupy the subsurface of the street
directly In front of the large edifice known as the Normal
College, on Fourth avenue, at its junction with 60th street
The sxcavation for the underground rallway begun directly
on the sidewalk in front of the maln stalrway entrunee of
the College, shown In our engraving, The cutting extonded
down to adepth of 33 feet below the ground surface, and 21
'..( below the foundation of the tower of the College. But
the angle of repose of the soil was not disturbed, and the
stability of the College bullding was therefore at no time
endangered, although, at the time, it appeared otherwise to
the unexperienced eyo.  The work was execated last July,
The suceessful mrryinx along the front of the College of so
t a work as this underground railway, the outer walls
of which at this point ocoupy n space of 78 feet In width,
while the foundations are 88 feet below the street surface, is
an example of the facility with which wuch works may be
wecuted in New York eity without danger to adjoining
puildings. In the case of the College building, no special
excavations wore required, not even the use of sheet plling
at the side of the excavations. Our main streets wro in
ral 80 broad and straight that anderground rallways may
e constructed under their surfaces without difficalty or in-
jury to adjoining property, Fear has been exprossed in
some quarters that the bullding of the Underground Rail-
way under our great thoroughfare of Broadway, which, it
will be remembered, was finally authorized by the Legisla-
tare in May last, might interfore with some of the adjacent
puildings: but all such objections are idle, in view of the
sucoessful completion of the present great underground rail-
way on Fourth avenue, where the works are much wider
und often deeper than will be required on the Broadway
line. The width of the Broadway Underground Railway
will not exceed 32 feet, whereas 78 feet is the width of the
work on Fourth avenue in front of the College. In our next
article, we shall give drawings and descriptions of the great
single arch masonry tunnel north of the Normal College.
The arch of this section of the underground railway is 68
feet in diameter, and is & remarkable work.

THE NORMAL COLLEGE, NEW YORK CITY.

The Normal College of Now York city, Fourth avenue and
§0th street, is one of the most enduring and splendid monu-
ments of the public school system of this country. Its pro.
portions are large, the building covering an entire block. It
possesses groat architeotural beanty, snd s fitted up and ar-

ranged in the most convenleut and handsome manner : and l the kind Io this country. Besides the regular oot of three

oloven hundrod fomale students dally assemble in the fine
conteal hall, before procoeding o the rooms allotted o the
different branches of study
gulation of the New York Board of Education that all female

It Is a wise and foreseeing re

tenchors, sppolnted 1o the public schools, most be grad ustes
of the Normal College
high standard of education and of personal charmoter Is s

By this means, an unguestionably

sured among those on whom the welfare of our next geners
tion primarily and chiefly depends, Admission 1o the Normal
College ean only be obtained by gradustiong from the publle
schools, in which, and also In the Normal College, the in
struction is given free of charg:

The edifice was completed for oceupaney on the Imt of
Soptember, 1878, The Institution Includes & tralning school
to afford practice to teachors

The course of study In the Normal College covers three
yoars, and embraces many hranches of instrootion.  President
Hunter, in & recont address, made the following remarks oon
cerning the eurricilum ;

“ Geology, minerslogy, odlogy, and physiology are taught
In outling, and without requiring home study,  The instroe
tion s glven in the form of lectares, and for the porpose of
onabling the young ladies, when appointed to the primary
schools, to become Intelligent tonchers.  In onder to lmpart
Instroetion, particularly on nataral objects, some sequain
tance with the elements and outlines of the natursl selonces
Is indispensable. Of course it would be absund to expect
profaund scholurship in all of these, or indeed in any of them,
in the short period of three years. It would take a whaole
1ifo to mnkea selentifie geologist,  Nor ean It be expected that
wo shall make profound Latin scholars ; but we can impart
such n knowloedge of this complotely Inflected lungunge ns
will make the gradustes much better teschors of reading,
spelling, and etymology. The study of Latin will increase
thoir vocabulary, and strengthen their powers of thinking.
We Intend to make the young ladies so perfoct In their Ger.
man that they can pass from us to the regular staff of the
grammar school, The English langusge, composition,
rhetorle, literature, and history shall reevive all the attention
thae their importance demands.  Language is so interwoven
with thought that the two are one und inseparable. They are
almost synonymous. In cultivating language, apart from its
intrinsle value, we are cultivating the highest faculties of
mind—comparison and judgment. Perhaps we have a little
more mathematics than may be necessary, and the Committee
on Normal College may deem it proper to cut it down; and
yet, young ladies, if you would have sound minds and habits
of logical reasoning, you must study mathematics.”

“The Normal College has more than fulfilled the expecta-
tions of its friends, By the testimony of experts and super-

yours, & post-graduste course, occupylog an sdditional year,
in In contemplation. Every precaution is taken to insure the
henlth of the stadenta.  Alr, exercise, frequent change, and
short recitations are among the menns taken 1o promote this
ol e college has an sttendance of over LU0 students,
from all parts of the city, and of all ereeds, classes and nation
alities, The number of gradustes this year,” says Harper's
Weekly, from whicli we select the engraving, ' In 184—abou

sufficient to supply the vacancies in our city schools

- - EO—
Effoet of Damp Alr on Coul,

M. Varrenstrass finds by recently condacted experiments
on this subject, that the loss In weight, due o & slow axids
thon and to the disengngement of gases which form the
richest part of the conl, may equal one third of the original
weight.  The heating power in such conl was lowered w0 47
per cent of ity former capacity. The same coul exposed o the
air, but In & closed recoptacle, did pot lose more than 235 per
cent of gas and 10 per cent of heating power. Bitaminous
conls alter most raphdly

This shows the dissd vantage of damp cellars and of leaving
conl uncovered for long periods and subject 10 bad westher
Judging from the Inrge loss incurred, it would seem much the
better e onomy to provide suitable r-"’pwlrs for the fuel, the
saving in the Iatter bwing suffickent to compensate for the
OXIT X pPenine

Tur manufacturers of fircarms in this country are as busy
Large orders from foreign govern.
ments are now being executed, Turkey Is haviog 600,000 of
the Peabody -Martini ritles made, Prussia lots of needle guns,
Russia 100,000 of Smith wnd Wesson's pistols, while Spain
calls for al} that can be made of the Winchester and other

as been in clover time

Lireech-loadems

A New Duevaixe Process. —M. Bergeron suggests that
deposits of sand and mud in harbors might be cleared away
by forcing into them the perforated ends of large tules
through which a powerfal stream of water s foreed. The
numerous currents would, he thinks, act upon the deposit in
the same manner as %o many underground springs, washing it
away so that the soil could be distributed by the flow of the
tides.

IT is sald in France that the quarriesof lithographic stone
in Bavaria are exhausted as regards the best kind, and that
the only fine stones are now obtained by the Paris lithograph.
ers from Bruniquel, Tam, and Garoone, in France. These
stones aro said to be well appreciated in the United Ststes
There are quarries of the same stone at Vigan, France, bat

intendents, it turns out the best scholars of any institution of

these are of un inferior description

‘ Fig. 13,-THE UNDERGROUND RAILWAY IN NEW YORK-THE NORMAL COLLEGE FRONTING THE WORK.
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APID ESTIMATION OF PHOSPHORIC AOID, .AO“m'yrommvwh\l suporphosplntes ; whether the produet contalng

1 attndl 1o tho cold 3086 geains of phosphate with § eublo
tiehes of hydroehlorlo nelid or woak nitrio neld, and filter it.

1 ke 0488 cabie inol of thin solution, add at first some cltric |

weld, thon ammonis In exeoss, and Tastly procipitate by o solu.
ot of ehloride of magnesinm, the lignid being muintained
ammoniacal,

The phosphorie neld deposits in the form of ammonio.mag-
nesian phosphinte,
mte it from the supernstant Hguid, wash it with smmonineal
wator, exhuust agaln, and finally dissolve the precipitate, by

moans of some dropw of nitrie noid, and estimate yolametrl. |

cally by monns of aootate of wenbim, kocardiog 1o M, Le
conti's process, to which I have made sevorml uxoful ndditions,

Mhanks 1o my now apparmias, the uaion of the two metheds | the Dost way to oop shafting in lne,  This bsan dmportant |, distanee of 5,000 milos
ix complete, and the quickness of the process Ix suol that, in |

Toss thin two hours, ton estimntions, at the least, ean bo mnde

e estimation of phosphoric ackd becomes ns cany ns that of |

altrogen by sodndime, while it is more general and not less
weoenmic

Suppese we hnve to aoalyze saperphosphiatos of Hime of
commerce.  The neoessity of distinguishing phosphoric acid
which is in the soluble state from that whiok is In the insola.
ble state requires two pamllel attacks, ono with, distilled
water and the other with woeak nitrie acid.  The operation is
always the same.
have just pointed out in the case of naturnl phosphates,

I will now deseribe the apparatus that has so muaeh expe |

dited the work, A glanee at thodrawing issufliclont to under.

Fig. 1

stand their arrangement and mode of action (Fig. 1). An ex-
hsustion is formed, equal 1o a very few inches of mercury, in
the globe, D, by the help of a small hand pump. The base
of the cone, A, covered with one or two disks of hlotting
paper, held in place by a ring fitting tightly by friction, works
ue o troe filtor, which nets under pressure,

I have adopted two forms of apparatus, one of platinam
and the other of gluss (Fig, 2). The fragility of the Iatter is

obyisted by means of the consolidation arm
fixes the exhausting tube,
The fucility which this method gives of multiplying esti-
mations has led me to define, experimentally, all the condi-
" tions which could affect the precipitation of the smmonio-
magnesian phosphate,  Among other results, I have discov-
orod n mesns of rendering the precipitation almost instanta-
neous.  To effect this, it is necessary to operate on & modeor-
ate quantity of phosphate, and to employ an exeess of chloride
of magnesiom.
pitation is slow, with more it is quicker, with an excess it is
immediate. After waiting a quarter of an hour, we may pro-

, M, which firmly

oed with the estimation of phosphoric aeid, only the filtra-

tion takes a little longer; after an hour the result is perfect.

An excess of cltrate of ammonia holds in solution very ap-
precisble quantities of smmonio-magnesian phosphate ; the
loss, however, which results from it i very slight.

Citrate of lime dissolves nearly three times more ammonio-
magnesian phosphate than citrate of ammonin,  The inter-
vention of 1 grain of lime has sufliced, in faot, to mise the
lows of phosphorie acid from 0083 to 04086 of o grain; but I
have ascertained that an excess of chloride of magnesium, o
eficacions in hastening the precipitation of the ammonio-
magnesisn phosphate, completely neutralizes the solvent ac-
tion of the citrates of lime snd smmonis, and confers on the
reaults both accurscy and concordanes

[ have studied the precipitation of phosphoric weld in the
presenice of Yuoe snd aluminum, separatsly at first, then
associsted with lime; and T huve srrived st the conclusion
Q_b:ll, h.‘ ke eping the quantities of eitric scid, of chloride of

magnesiom, and of smmonia, and of the total volume of tho |

liquid between certain limits which 1 point out, the process
is of irroproachable aceurney.

Whethier wo are working with vatural phosphites or with

| DECEMBER 19, 1874.
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ferent from many othe " 4 wrafted
gulphuric neld or in froo from if; whether the proportions of ' n swoet apple sclon """:‘ |.r:;l?];m::mxﬂolmz"m "h
wluming, oxide of iron, and lime are great or small; the indi- | fruit was an T have sated, The frait, howsver, .“."' ot ":
eations of tho procoss aro always exact nud eoncordant, years deteriornted, nnd beonmo nltqmtimr nour l'ml of u poor
The method possossos the two charnctoristion of acouracy | quality.  Wonld not the st plan be to leave I nsn Jusus
[ and swiftness, and a degree of generality which renders it np- | pature, and not Attorapt to explain it by assuming & more
plieable in overy case which may interest physiology, indus- | wonderful condition of things? E
try, and agricnlture, M. . Ville, in Chamical News, Now York clty, 2

| = - o

By meuns of the exhausting filter 1 sepa i

:

Correspondence.

MHow to Line Shating,

7o the Kditor of the Selentific American:
\
I notiend In your tssne of November 28, J, FUs query ns 10

mattor, n# much waste ol power In

ing. Every one oporating long lines

onnsed by working i1 adjusted shafr. |

Our l.lxhlhon;;-;——
The annual report of the Lighthonse Boan) YK,
| The magnitude of the lighthouse system of the United
States may be infereed from the following funts;
| 1st. The const, from the 8t Croix river on the boun

of Maine to the Rio Grando on the Gulf of Mexien, Ineludos

l
|
|

|l The Pacific const hns o length of abont 1,500 miles.
. The great northern lakes, ahout 3,000 miles.
il The lnland rivers, of 700 miles, making a total of mope

of shafting should provide an adjusts | {00 10,000 miles
ing rod, ns shown in the engraving. |

The following table exhibits o = i %
A muy bon rdil of wood or a picce of | H% N Arnopes of WHEY MR

Weo work on each liguid soparately, as 1|

With & small quantity of chloride the preci-

gras pipe, of wufficient length to reach

fout of the floor; an offset plece, B, is
fisidd to the top of this rod, which car.
rios n right and loft hand screw, C;
two jows, D, travel upon this sorew,
one upon the vight and the other npon
the left hand thread, as shown, The
perow may be worked by a ¢ inch wire,
15, with a erank, F, at its lower end ; if
o giw pipo is used, the wire may pass
through the pipe, and the lower end of

ns o bearing. If the rod, A, is of
wood, three or four wire staples will
suflice a8 guides for the wire, as indi-

slides upon the rod, for the purpose of
onsy ndjustment to the sights of the
lovoling instrument,

Now it will of course be apparent to
every one that, whenever seversl sizes
of shafting ocenr in the same line,
this adjusting rod will always give the

to plant the loveling instrument in a
position to command s view of the tar-
got when suspended from each of the
poveral bearings of a line of shalting,
In order to adjust the lovel of a line
with the utmost expedition and ae-
An engineer's tripod and level is of course the best

CUracy.
instrument for this purpose, but, when this is not at hand,
an ordinary builder’s level may be used: the longer it is, the

better. Fix a temporary sight at end of the level; a piece
of tin (with a small pin hole) next the eyve, and a piece of tin
| or thin wood with a large hole ai the farther end, witha
| vertical and a horizontal thread stretched across the hole,
with their point of intersection the same distance above the
level as the hole in the eye piece. The level may be used
upon a level stand or table, some five feet from the floor

To adjust u line of shafting laterally, the adjusting rod
must of course be used horizontally in connection with o
strong line, stretched as tant as possible, at such distance
from the shafting as to need nearly the fall length of the
rod to reach it. The reason for placing the line at such a
distance from the shaft is to prevent the difference in level
between the line and the shaft from materially impairing the
truth of the result. If the line is very long, it will sag so
{ much that & plumb line suspended from the measuring point
i of the target or rod may be necessary for perfect accuracy.
|  The jaws, D, should be so formed that they may be ap-
}plinl to the inside of boxes. Pivot boxes are now so gen-
erally used, howeyer, that this application of the rod is not
S0 COIMON. F. G. WooDpwakD,

! Curfons Apples,
To the Editor of the Scientific American :

from the shaft, O, 1o within about four |

the serew, C, enter the top of the pipe

eatod, A target,G, with a clamp screw, |

exact central distance, O, of the shaft |
from the target; hence we have only |

accomplished in ald of navigation along theso standand Nines
by far longer than those of any other nation in the world:

Lighthouses and lghted beacons, 608; lighthouses and
lighted bescons finishied and lighted during the your ending
July 1, 1874, 25; lightships in position, 21; fog ;I;(nuln ofw
rated by steam or hot air engines, 40; day or unlighted
beacons, 346; buoys In position, 2,805,

The board do not deem it expodiont toattempt to introdue
the electrie light, or that of gas, on nccountof the compluxity
and cost of the apparatas, It is their intention, howsver, fo
adopt any improvements in the lamps, of the importanes of
which they nre assured by the results of photometrie experi.
ment.

The recent introduction of an improved wick has increased
the capacity of their lnmps of the first order to the amount of «
hundred candles,  This, however, is at a proportionstely in-
creased expenss, on ncconnt of the oil consumed.

A< 1o fog signals; the const of no other country s so sub-
jeet 1o fogs as that of some purts of the United States, On
this account, fog signals in many places are almost a8 neces-
sary as lighthouses. But abundant experience hos shown
that a sound of sufficiont magnitnde to become an efficient
aid to navigation can only be produced by a large amount of
power derived from steam or heated air and applied by means
of complex machinery, expensive in first cost and in con-
| tinued maintenance. Improvements are about to be intro-
duced in regard to the fog signals, which, while they will
greatly increase the range to which the sound may be heard.
will of neecessity increase the cost of their maintenance.

The New Laboratory at Oxford.

The building consists principally of three floors, und is sur-
mounted by o tower of fifty-nine feot in hight, and contains
twenty-six large rooms and numerous apartments, csch spe.
cially adapted and devoted to experiments in certain depart.
ments of physical science, In the maguetic room is placed
the great electro.dynamometer of the British Association.
l’!’he room used for the experiments in heat at present con-
| tains an apparatus devised by Professor Maxwell for deter
; mining the viscosity of air. The galvanic battery is connected
| by properly insulated wires with the lecture room and other
x portions of the buillding. The battery which will be em-
| ployed is, of course, confined in a room fitted expressly there.
[ to, and is of the style known as Sir William Thomson's tray
| battery.  The lecture room will afford accommodation for
| about one hundred and eighty students, the seats for the class
| rising st an angle of abont thirty degrees, and three doors
| providing sufficient means of egress for the audience. In the
| room allotted to experiments in electricity of high tension, an
| apparatus contrived by Mr. Latimer Clark has been intro.
duced, for the purpose of keeping the air of the room dry.
This consists of a heated copper roller, over which passes an
endless band of flannel. The roller is heated by means of gas
lights within it, by which, being constantly burning, every
part of the flanoel becomes hot. The vapor which arises from
the heated flannel is carried off by the current of air which
supplies the burners inside the roller. The fannel, when
thus dried and cooled, passes into the open air of the room,
where it again alsorbs moisture,and thus the air of the room
becomes so dry that the olectrical instruments are preserved

Your correspondent Fletcher Williams, in his attempted | in a highly insulating condition. The olectricity passes from
! explanntion of the enrions apple mystery, advances a novel | the eloctrical machine to the table in the lecture room by in.
| theory which, I think, will interest pomologists. | sulated wires connectod with the prime conductor of the ma
This is the first time 1 have ever heard that sweet apples | chine. The highest room in the building ocenpies the upper
| were sour when unripe, or sour apples sweet in a green state ; | portion of the tower, In this room will be placed n Bunsen's
and I cannot fully understand which was the * abnormal | water-pump, the water from which will thus have s vertical
growth ” he speaks of.  Was it the sweet or sour part of the | fall of considerably more thun ffty fect. This pump will be
apple? T know sll about that tree of Dr. Ely’s, in Monson, | used to exhaust a large receiver, from which pipes will com.
having myself picked many bushels of frait from it, each of | municate with the different rooms; so that, if it be desired

the apples being partly sour and partly sweet.  As you ob- | to exhaust the air from any vessel, it will only be necessary

serve: “ The sweet was very sweet, and the sour very sour.”
The flavor of each was excellent, and the apple well devel-

oped and fally grown. The color of the sweet part was a

| For a more porfect exhanstion, the Sprengel or other air pump

to connect it with one of these pipes, and turn on & .vacuum.

can be employed, On the top of the tower will be fixed »

bright lemon, and of the like the Rhode | wooden mast, carrying a pointed metal rodd, for the purpose

SOur part a areen

Isisnd greening. 1 have kept many specimens until they | of collecting atmospheric electricity,
decayed, no change different from auy other apple appearing. | -
There was no ““ suture " betwesn the sweet and sour parts Dr. A Wryster Buyry, medical officer of health to the

in color, which was ususlly in &
straight line and vory marked. One part of tho spple was no
more fully developed thun the other.

Probably vour correspondent never saw such apples, rod

other than the difference

county of Devon, Eng., has made & series of experiments
| which show that water containing organic substances is puri-

fied by running through iron pipes,

his explanation has ay litte to do with the case mentioned ns
it has in explaining why some spples are red and others green
; Dr. Ely grafted the tree him.
i self, und was not aware that the process was in any way dif. |

in color, when both are l"l'ln

| whose pits the smallest number of workmen shall bave been

A¢ an inducement to provide safety precautions, & reward
of $2,000 is 10 be given to that colliery owner in Belglum in

Kkilled by explosions in the ton years ending in 1885
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PENDULUM GOVERNORS

3 Nuwnber | 3
The essentinl featores of the ordinary pendulum governos
consist of » vertieal spindle, which Is made to revolye by

sultable connections with the mnchine which it is to re wilute
the spindle earrying, on opposite sldes
which heavy welghts are attmehed, forming revolving pendi
Tums, which vary thely positions at differont sped
control the muaehin Such

winl

L ROVETNOr Is represented o
Mg, 1 A B being the revolving pindl C D, the ball
ttached to the spindle by the mxds, B G D G, forming the

P nduluoms, which, as they assame different :

position TR
the collur, K, moving up or down the pludle, belng con
pooted to this collar by the rods, G I K, G, HK A laver

pot shown In the engraving, s ordinnelly nttnehed to the collar
K, and thus aperates mechanism which regulates the P
of the prime mover to which the governor s connected, 1he

pubject of steam engine governors s treated In ne

rly overy
3

work on the o engine, and In numerous elementary
troatises on naturml |-l||ln~.l-)|\ rules belnge esiven for pro

portioning the parts In general, howover, these ruli

A palr of arm o

being founded on theoretical considerntions which do not

obtain in practice, nre

of very littlo value in designing goy
rmors In works where the subject ix presented in detall

the reasoning Is often too abstruse for the genernl ronder

and wo propose, in these articles, to give the principnl facts

connected with the theory and construction of pendalum

governors, in as simple a manner as possible

\ revolving pendulum, such as s shown in F

. 1, assume

different positions I mude to rotate st difforent speeds and

supposing that there is no friotion in the joints of ;the rods,

rection for the hight, will be found In anothe ' t of thi
papor

Referring 1 ! i I I ho 11 ) o
ent the ithon I \ he
the proper ) th tl |
e the position hieh the ' nonle }
lntor Is effected, und the apper dotted i he | ; "
remponding to th restest slowing effect 'he | ons of
the balls corrospond to different speeds of e "ot
e, and consoquently to luctuntions of s " I '

which gives motion to the spiondle Nuppose, for instance

thut some work is suddenly removed from the engine; it will

commence to run faster, and must inerease its speed consid
erably befors the governor ean effect the regulation, sines the
required position of the balls corresponds 1o an increased
speed A sudden incresse of work ipon the engine pro
duces 0« rary effect, the eng o belt lowed down con
siderubly below Its proper speed before the necessary regula
tion ean be pnde Al thst wh overnor can do, then

nnder great varintions of load in the engine, I8 to ke p check
ing and ineressing t ich will continually vary in

rtion

inverse pr

Fhis difficalty is partially
obviated, in many forms of governor, by armanging the con
trolling mechanism so that a slight change in the position of
the balls will produce a consierable movement of the regu
lator. The genernl iden is shown in Fig. 2. where the ball
arms are not jointed to the center of the -ivm-ll-: and are
connected to the reguiating collar, K, by direet levers, which
are very short in comparison with the length of the awrms
ln estimating the hight of the balls of such governor, it is
to be measured from E, where the cepter lines of the ball
Arms= [".uduu d eut the center of the -'-m«”'

An inspection of the table of hights will show that, where

| & governor I8 ran ut » high number of revolutions, consideras.

ble variation in the speed only affects the hight in s slight

degree. Hence, in nddition to a direct and effective connec-

| tion, it is generally n good plan to give the governor a high

| and thi
| that given in the table,

and no other resistance to be overcomae exeept the welght of |

its parts, the position assumed depends entirely upon the |

number of revolutions in a given time, no matter what may
be the weight of the balls. In Fig. 1, the distance, F G, or
the vertical hight of the point, G, above the centers of the
balls, is commonly enlled the hight of the pendulum; and a
revolving pendolum, under the conditions supposed above,
mukes just half as many revolutions in a given thne ns a
common pendulum of the same hight makes vibrations,
Thus, if the hight, ' G, were 301 4 inches, a common pen.
dulum of the same hight would make ubout 60 vibrations in
s minute, and the revolving pendulum would make 30 revo.
lutions in the same time.  In general, the hight of a revol.
ving pendulmm in inches, when overcoming no resistunce but
that of its own weight, is equnl to 85,208 divided Dby
11, for
w of revolutions Peer minute Is 100,
10,000, or about #i

the square of number of revolutions per minute,
instance, the numl
the highl will be 85,208 divided h_\

inches,

2 with

-“Yh"!]_\ ~]~~'.x1ill|L’, the hight of u |wu«|ul||||| revolvi
out resistance is slightly altered by the weight and centrifogul
foree of the connecting arms; but as governors are usaally
vonstructed. the weight of these parts is xo small, in compari-
on with the weight of the balls, thut the correction Is un
nnp--rmm in practice.

Below are given the hights, caleulsted by the foregoing

mle, for different speeds

L . Hight La

10 275 04640
<0 J00
40 G400
40 00
o0 150
) 500
70 N0
: B0

N OO

00 o784

o0 L A

NOu 0O

Hh0 O NT

000 004847

L0 003001

200 1000 0591

A simple inspection of this 1able will suthce to show that
I conditions under which these hights were calculated, do
not oceur in practice, For instance, it is not unususl to run a
governor ut a wpoed of 250 revolutions a minute; but our
readers must have observed that in such a case the vertical
of bualls to point of
ubout the hight

(ll',-tunm- Irom center suspension i

wwauvs wore than "'h af sn doch, which i

given by the tuble The renson for thi wd the proper oor

[ multiply the quantity 0 obtained by the number in the pre

speed

A steam engine governor, when connected with the regu-
lator, encounters some resistance in ochanging its position,
resistance Keeps the balls at o greater hight than
For the purpose of obtaining a con
siderably greater hight of balls, when running at o high rate
of speed, mnny governors have welghts or springs attached
to them. "The most prominent governors of this form are
Porter’s, in which a heavy weight revolving on the spindle

attached to the balls by rods, and Pickering's, in which the
balls are attached to the spindle by stiff springs: but our
readers must have noticed weights on many ordinary gov.
ernors, connected with the spindles by levers, The general

principle of ull these arrangements is represented in Fig. 3,

which is an illustration of the simplest form of Porter gov

ornot e welght, E. is connected to the governor balls by
rods. B C.ED, of the same length as the ball e CF
DI In sach an arrangement, if there is n or resistance
than that of the weight of the parts, the hight of the balls
correspomding to y speed of overnor, can be found «

follows
Add twice the weight on the spindle to the welght of both

balls, and divide that sum by the weight of both balls

ceding wable

For example, suppose that the weight of the two balls is
100 pounds, aud the weight on the spindlo is 500 pounds, the |
hight corresponding to auy given speed is 11 times the hight
in the table, It is evident from this that such & governor |

i much more

uncountered, xince the position of the balls ehnnges wind hlh\'nllll".

more rapldly withu given variation of poend

[ ites produced during storms.

onsitive than one in which no resistance is | nleohol

Hlectiriceal Countrios,

Cortaln interesting phenomens have recently been noticed

by the Hayden Expedition In the mountains of Colorado,

howlin the high electrieal state of the elevated position
knowr Station 9. Uneon !,‘L_.,, Peak ,g““,;_: the passege
of torn Athough the indicstions of the change in the

vouther could be seen st distance, the eleetricity ot the

point of observation did not become plentiful anti] & chnrnc

terintic bugzlng was heard Paluful sensations followed, und
b the ek of the head snd st the elbows & sk rp prickin
like thut of needles or a sharp knife, was folt By this tin
the party me to the conclnsiou that the vere standing o
LN eTOn round IMose standing on the very summit of

the pesk and wlong the sharp ridges leading from it « e
rivnesd the OVoerest

hocks. Aftar boating n hasty retrest
and remaining on the sides of the mountain to continus ob
orvations, It was noticed that safter each discharge or flash of
lghtning » sliort rest ensued untll s sufficient quantity of

vlectricity had sgnin accumulated Those nenrest tl

truck would feel n heavy shock pass thro wgh them
e phenomens were noticed during three days of

! ton A\t many places the rocks were glazged wl
viectr rent had passed. The formation of tubes i
from the same cause well known

\ Frénch meteorologist, M. Fournet, ha

vould be an Interesting question for Science to determis
whether certain countries or regions are in gher vlecty
condition than others, and whether metoorological reactions
do not result from the bation of t} tvisdt
Similar phenomena to d above have been noted

upon the elevated plateaus of Mexico, and nearly

ngo Volney recorded remarkable nolses occurring during thun
derstorms in the neighborfood of Philadelphia. In South

Americs, at Popayan, provines of Granada, Boussingnult sxy

that thunder is heard every day

1 pt

f the Andine

vors similar effects, and it is said that in the Chilisr

The extreme dr

the appearance of -[tt\?k~ !lfs] ing from clouds to soi
mon. Dr. Livingstone notes that during the spring, a
of great (lr.\ ness, the African deserts are

north wind so highly charged w

in localities rapl N 1 Tve .
tained with great trouble. It stated that during storms of
exceeding violenes the conductors become charged almost 1«
melting. Professor Loomis has observed abundant «lect "
in the atmosphere about New York city dur _
winter. We have repeatedly remarked ety
condition of the hair on cold ni hs ey
act of walking on a soft carpet in & heated room will cause
erackling sound under the foot

From all the various examples which have been collected

this curious condition, it would appear that the sbundant pres
ence of electricity Is not due necessarily to heat of the season,
since in this country it is never more strongly manifested than
ufter o cold northwest wind; nor are indications in any other
region more elear than in the dry and icy air of Siberia It

would appear that reservoirs of el

widely separnted parts of the globe
cordance with the opinions of Fournet, Maury, and Admiml
Fitzroy, that the ordinary winds are in relation with thes
great electriesl sources, further and more extended observa
tions upon them would be in the interest of meteorological
If, fox r\:\m]vh', the n,'!-'-'!l‘it"l(}‘ of each great atn

Progress

pheric current, tropical or polar, is regularly po
tive, it may be, as Fitzroy suggests, believed that

» moment when

of weather which supervene, at

cal current succeeds the other, have on & small scale a certain

nnulogy to the chunging of the trude winds. F

t Ten

upon a natural relation of these phenomena with the meteor
These views

are, however,

mauinly conjectural, 5o that there remainsa large field for defi

nite research

s 4

Hertorm Needed at the Patent Office,

Unless there 18 an ¢ n:‘[)' and decided ¢ hnn,;- in the p:a"!:‘ .
of the Patent Office in its treatment of inventors, the inst
tution will lose its character for usefuloess The annual
peport shows the enormous number of 7,500 applications for
while probably ss many more

We Y;.-;»-- that

patents rejected last vear

1

were delaved and their claims emasculated

the rejected applicants will all write to their members of

Congress in complaint, and ask for official enguiry The

matter up. JThe Tecknologist

press is beginning to take the
Sy Commissioner Thacher will most promote the wel
furo of the Patent Office, and the rights of inventors, by put-
ting his foot firmly down upon this uncalled-for practice of

tanding in the lght of inventors, instead of giving to their

applications  the full, fair, and impartial ration to
which. in law, justles, and equity, they are entitled
—t®

Hlood Coloring Matter Free From Iron.

MM, Paguelin and Jolly announce that llx»‘) have ob
talned the hematic pigment in s state of perfect purity
and freo from lron, Hematosine, as it is termed, burns
without ash, similar to resinous substences. It is in-
goluble in pure water, and dissolves in small proportion
in ammoniacal water, to whioh it gives a light yellow
tinge. It is altered by potash and caustic sods solutions, to
which it gives s brown color, and Is lightly soluble In
The solvents of hematosine are ether, chloraform,
and bisulphide of carbon, With these bodles the

wouk solution v smber.colored ;: when concentrated, red

i
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© IMPROVED SPIKE EXTRACTOR.

The objoct of this invention Iy to remove railway spikes,
beavy nails, or similar fastenings from wood, quickly and
without bonding the iron, so that the spike or nail can be
used again without siraightening, The arrangement of the
dovice Is also such that the oxtraction is easily accomplished,
oven when the spike is hondless,

The arms of the grapple, A, may be hinged, or arranged to
spring together, as xhown in our illusteation, The sharp
corner ends of the jrws are driven into the wood on each side
of the spike, and then, if hinged, further compressed by the
bocket, B.  The head of the grapple puses through a notch
nto & tube, C, which last is swiveled to the lower extremity

of the screw, D. By turnmgthe]latter, .he [grapple and
sith it the spike—under the head of which the jaws catch—
are lifted. The jaws have sharp cutting edges, which, when
they are forced together, bite into the nail, so that a good
purchase is gained on the latter, whether it has a head or not.
A stont standard is provided, supporting the appuratus.
The device seems to be an efficient and useful invention, and
doubtless will meet a favorable reception from railway build-
ers and others having occasion for its use.

Patented throngh the Scientific American Patent Agency,
September 20, 1874.  For further information, address the
inventor, Mr. William Devine, Brownsyille, Cameron county,
Texas.

e
THE ERICSSON PNEUMATIC TORPEDO.

Through the courtesy of theinventor, Captain John Ericsson,
of Monitor fame, we have been favored with sketches of the
craft, from which the sccompanying illustration hus been
prepared.

The body of the torpedo consists of a box of thin steel
plates, 8 feet 6 inches long, 30 inches deep, and 20 inches
wide. The explosive is placed at the bow. During the ex-
periments a block of wood 27 inches long represented the
containing vessel. A tapering block 18 inches long and
secured to the rear of the box forms the stern, immediately
aft of which are the propellers. These are of the two-bladed
type, 3 feet 2 inches in diameter, with a pitch of 5 feet,
Both revolve around a common center, yet in opposite direc-
tions, a necessary condition, since the powerful rotary
movement of a single screw
would cause the small hull
to keel and probably revolve,
unless retuined in a vertical
position by the ingenious ex-
pedient of causing the rotary
tendency of one propeller to
counteract that of the other.
The displacement is greater
than might be supposed, con.
sidering the small dimensions
of the body, 2,000 pounds
being barely sufficient to bal-
ance the weight of the whole
Appsratus,

The motive power is a small

comprossod air and the spring tension, and it is set in motion
by ndmitting more or less air into the cable, thereby opening,
moro or loss, o smnll connecting valve,

The submorsion ix regulated by two horizontal rudders
turning on n teanaverse axle, which projects from each side
near the bow,  These wings or radders are so contrived and
governod that they keep the torpedo st o depth of from 7 feet
to 12 foot below the surface, und are provided with antomatic
devieos, so that the lnttor limit cannot he exceeded,  In order
to note the course of eraft, o lght steel mast s secured to the
deck,  This i 12 feet In length and terminates aboyve in o
wooden ball, the forwned gide of whicl is puinted sea greon,
#0 18 nob to be pereeptible to the enemy, and the renr white,
50 08 1o bo easily distinguished above the water by those dis.
puatching the tworpedo.  Openings nre made in the engine com-
purtmoent, through which the water enters, complotely filling
the interior space,  The machinery is made of bronze with
boxwood bearings, so that the water serves us u lubricant
to overy portion, thus doing away with stufling boxes at the
ruddory, and, besides, avoiding any danger of the mechan-
ism falling to operate through rust or neglect to oil.

To the engine power of the torpedo, no precise limit can boe
sot,  The whole foree of the heavy engines of the torpedo
boat, from which the weapon is dispatehed, may be used to
compross alr up to almost any desired point. Captain Ericsson
informs us that, small  wsthe eraft is, it towed a scow,
forty foet long by fourteen bewm and drawing two feet of

sorews, it seoms probable that the machine would make light
work of plereing ordinary torpedo netting, or at any rate the
explosion of its henvy chnrge of 400 pounds of nitro-glyecerin,
at such a short distanco from a vessel as the length of her
lower booms, would be sufficient to accomplish its purpose.
Of vonrse the torpedo hull is destroyed by the explosion but
this would be o trivinl loss in exchange for the total wreck
of an enemy's man-of-war,  The cable, however, remains
uninjured, for it necessurily becomes detached and may be
readily hauled in,

Our illustration represents the mode of launching the
torpedo from the deck of the vessel. To this end the appa-
ratus is hoisted up on swinging davits, the arms of which are
previously turned over the deck. When lifted clear of the
rail, the torpedo is carried ontboard by revolving the davits,
by bars inserted in the sockets in the broad portion of the
duvits, ns shown. Nothing remains but to lower the machine
into the water by the fulls, The whole operation, we are
informed, is accomplished in one minute.

A series of trinls with the Ericsson pneumatic torpedo has
lntely been conducted on board the Intrepid, Commander
AL P, Cooke, U, 8. N, commanding, which has demonstrated
the invention to possess u remaorkable degree of efficiency.
If further experiments, soon to be instituted from another
torpedo boat, the Nina, prove, with the slightly modified
steering gear, as successful as the initial tests a'ove referred
to, we may fairly conclude that that long-sought weapon,
a reliable fish torpedo, hns at length been devised.  As to the
probable result upon naval warfare, it is anly possible to sur-
mise. Aguinst the attack of the torpedo, there is practically
no defense, for its approach cannot be seen.  Armor plating,
even did it extend to the keel, would prove no shield, and
the Inflexible’s one hundréd and twenty watertight compart-
ments, which the English constructors hope will render her
proof against such attacks, would fare badly under the te:n-
ble effects of 1,200 pounds of gun cotton, with which Captain
Ericsson says he couldbreak any ironelad completely in two.
We do not doubt but that the same ingenuity which can
devise a weapon of offense is equally competent to provide &
means of defense, at least such has been the experience of
the past, as evidenced by the almost uniform progress in
guns on one hand and armor on the other: but what de.
fense save that of giving an enemy the widest berth pos-
sible, and fighting at enormously long range, is likely to prove

efficacious, we are ut a loss to conjecture.

double exlinder oncillating en-
gine driven by compressed air,
which is transmitted through
a tubular cable, connected just
abaft the stern, as shown in
our engraving. The air pres-
sure also governs an equipoise
rudder, seeared under the bot-
tom and near the bow, The
steering 18 effected by apply-
ing the forceof the air against
the tiller on one side, counter-
acted by the tension of a spring
on the opposite side. The se.
tion of the spparatus is such ax
to be wholly independent of
¢he differontinl force of the

water, without trouble. Driven at a high velocity by its Jarge |
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COPPEN'S IMPROVED TRANSPLANTER.

This in an ingenious nerungement of o doublebladed
trowel, the object of which v w remove plants from the
ground wnd set them in another place without destroying the
soll nround the yoots,

The outer blade, A, has a curved shank, and n tong which
enters nnd ix kecured to the handle, B, The shunk of the foner
blnde, €, b8 enrved to fit upon the foner side of the shank of
the outside blnde, and is pivoted thereto, ot iy extremity, by

: /“
iy /\\'
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{

ascrew.  [Tpon the middle part of the outershank is formed
a bend to receive the tong, which, on the inner shank, sup-
ports the handle, D,

In using the device, the blades are brought together, and
thus thrust into the ground at one side of the plant, as shown
in our illustrution. The handles, B and D, are next operated
to force one or the other of the blades around the roots,
bringing the two directly opposite each other (see dotted
lines). ‘The instrument is then raised from the ground,
taking the plant with it, and holding the soil undisturbed.
The plant may easily be set in the desired place, the blades
turned back to their former position, and the implement re-
moved. By taking off the movable blade, the device may be
converted into an ordinary garden trowel.

Patented throngh the Scientific American Patent Ageney,
October 27, 1874. For further particulars regarding sale of
rights, address the inventor, Mr. George E. Coppen, P. 0.
Box 686, Evansville, Ind.

Eleetric Rallway Whistles.

The French have lately introduced a system by which a
stationary electric battery is made subservient to blow the
whistle of an approaching locomotive, in case the road is not
clear, without the engineer having to give any attention to it.
Such an arrangement is, of course, exceedx.ng!y valuable at
night, and especially during & fog, when signals cannot be

: § is the reverse of the system intro-
e St s diganee, duced on the Hudson river rail-
road, by which every approach-
ing locomotive sets a stationary
electro-magnetic alarm bell at
the depot in motion. In the
French system referred to, the
obstruction at the depot starts
the steam whistle on every ajp-
proaching locomotive when the
train is still far enough away
to slacken speed and stop. It
has now been in uninterrupted
operation on the line of the
Northern Company of France
for some time, and has been
found practically successful in
use, regularly informing the en-
ginecer whether the way is clear
or not. The signal tender turnsa
disk and sends an electric cur-
rent in the direction of the com-
ing train to a bar placed between
the rails; when the engine reach-
es the spot, a motal brush, placed
botween the wheels, sweeps the
bar, the current passes to the
engine, and, by means of an elec:
tro-mugnot, presses upon a lever
which opens the steam whistle,

THE ERICSSON PNEUMATIC TORPEDO.

thus making it blow automati-
cally. The rapidity with which

tho danger signal can be sent
appears to be much in Its favor,
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THE YUCCAS.

Much might be written, und that to good purpose, on the
statoly effects to be obtained by the Judicious planting of
yuceas of different kinds in garden scenory. It is impossible
to overlook their beauty, even whon plunl‘«l singly or in for-
mal lines; but if arranged in bold groups and masses, they
are unsurpassed as Howering and foliage plants for outdoor do-
comtion. Their great panicles of pearly white, bell-shnped blos.
soms contrast %o woll with bright green conifers and low-grow-
Ing shrubs of less distinet contour that all through the summeor
and autumn it is possiblo to form charming pictures by mass.
ing thom cither on the murging Y
of shrubberies or in sheltored
nooks on the lawn and pleasuro
grounds.  These plants are sim-
ply invaluable if properly used
in forming picturesque groups
and clumps, instead of being, uy
js too often the easo, dotted In-
diseriminately here and  thers
on turl in unmeaning regularity,
It has often been said that tho
hollyhock is the only decorntive
flowering plant of any import-
ance to the landseape gardener,
But the yuccas are even more
stately, however; and they are
permanent in charactor, being
quite as ornamental in winter ns
in summer. They succeed near-
Iy equally well in any soil, but
a deep, rich, well drained loam
is preferable; and they makoe
finer specimens, if sheltered from
rough, cold winds, than they
would do if more exposed. The
flowers of all the species (and
these are more numerous thun
muny imuagine) closely resemblo
each other, being mostly of ivory-
like whiteness within, the backs
of the thick, wax-like sogments
being more or less tinted with
purple. Much may be made of
yuccas by associating them in
waell nrranged masses along with
other distinet and gracefully hab.
ited plants, such as the pampas
grass, arundo conspioua, hardy
bamboos, dwarf fun palms, and
o score of other valuable decoru-
tive plants too seldom seen in
~ our gardens.

Our engraving shows how a
shrubbery recess may be made a
charming picture by the use of
yuccas alone; and it is in posi.
tions such as these that the flow-
urs show to the best advantage.
The kinds here shown are y, fila.
mentosa on the left, a Kind which
bears rather lax but graceful
spikes of flowers. The central
specimen is y. aloiolia, w form
generally met with in cool con-
servatories, although perfectly
hardy in sheltered positions ; and
it is o rather curious fuct that
the variegated form of this plant
is found to resist cold better than the normal kind. Both,
however, make noble plants. The right-hand figure repre-
sents the common Adam’s needle (y. gloriosa), one of the
most robust of all the species; and associated with it is the
free and vigorous y. reourea. These last rarely fail to flower
every year— The Garden.

The Diamond Drill.

The dismond drill is now extensively used in preliminary
wining, to ascertain the exact location and thickness of ore
or coal at given points. It is not uncommon to bore into tho
sides of hills or mountains for hundreds of feet with a 2
inch dinmond drill of tubular form. By this means solid
cores or specimens of the borings can  be had.  Conglo-
merate rock cores, 12 feet in length, in ono piece, have thus
been obtained.

o

The Yarn Congress,

The second session of the Congross, held first at Vienna
last year, to establish a uniform system of numbering yarn,
has recently concluded at Brussels ‘

It was unanimously admitted that all textilo fibers ,-tlhtnlhl
Lo numbered upon one universal systei ; that the metric sy»
tem js gradually becoming generally employed for u‘.q,‘-).',
und measures, and that it is the only one that is admissible
in the reform sought for by this commission ; that, although
it would be possible to adopt one perimeter {::r all classes of
threads, it is advisable to take Into consideration established
customs, and the difficulties that would have to be overconie
in introduciog o great a change ; and considering that there
is no resl necessity for fixing in an absolute manner the roel
perimeters for each class of threads, and, moreover, that the
porimeter of the Eogligh reel for cotton of 187 nu-l.c-m‘(u
yards) is that which offers the best chances of bringing Eng
land to admit the motrio system, It I therefore docided :

{. That the internutionsl numbering of threads shull be

basod on the motrie system. :
2 'l'(;w pumber of the thresds shall be determined Yy the

number of moters (moter 8
gramme, (15°48 graluy)
3. The length of the skein admitted for all Kinds of threads

15 fixed at 1,000 moters (1,100 yurdn), with docimal nubdi
vislons, 3

28 feot) of thread contained in :t'

4 Any wystom of reoling, provided that |t Kives 1,000
moters of thrond per skoln, is admissible, d

O, The numbering of silk threads to be 1,000 metors ax
unit of fixed length, and the decigramme 5

(104 graing
unit of varinble wolght A Mol

U, In order to provide for the commercial re

latlons of ull

i S

A GROUP OF YUCCAS IN BLOSSOM

countries, the scale of numberings for silk will Ly bused on
the variable weight of the unit of fixed length, and trinly win
be authorized on 500 meters (550 yards) weighing
grammes (0772 grains). 2
THE HYMENOCALYX UNDULATA.
The genus Aymenocalyr was founded by Herbert, w),, se|
ﬂ (VY]
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ratod it from the genus panoratium of Linowus, The spocies
whioh forms the subject of this note (A, undwlata, or Pancra
tium typhylum), s o native of Carnceas, Now Granada, ay In 1
one of the handsomest stove plants in cultivation, From un

elopgated bulb, it sends up o stout comprossed scape or flower

stalk, about 1§ feet high, terminated by an ambel shaped
Infloreseonce, ar the base of which wre numerous searious
bracts of » groonish white eolor.  The flowers are tubalar,
very frogrant, about 6 inches long, pure white, slightly
groenish at the ends of the potals, which are five in number,
linear in ghape, reflexed and twisted, and from 8 to 4 fuches
long.  **In the center of each flower,” says W. M., un English
nmateur, *“is a shallow cup, from which Issue six long statmnens
The leaves are radical, peristent, stalked, oval-elliptical in
shape, and a foot or more in length; the leaf stalks are
winged, and sheathing the flower stem.” This very striking
plant, the habit of whick is
well shown In our Hlustestion,
deserves more attention than it
appenrs o recelve st present.
It is canily multiplied by we.
paration of the young bulbs,
which should be taken from
strong plaots after they have
done flowering. It may also bo
multiplied by means of the
suckers which the plaut fre.
quently produces,

Deep Minlong.

Muny of the leading mining
companies on the Comstock
lode are now down to the depth
of 2,000 feet, and a few still
deeper. When mining first be
gan on the great lode, such «
depth was not thought of, or,
if thought of, no one expected
to see mining operations car-
ried to such n depth as 2,000
feot in less than fifty years,
Now we not only do not feel
startled at hearing the great
depth of 4,000 feet spnkc'.u of,
but when we see preparation
in actual progress, for sinking
that far, we think bat little
of it. The Savage company,
whose works we yesterday visi
ted, have broken ground for
the foundations
rhinv.-r)'. Wh]rh is to be suffi
ciently powerful to sink their
main incline to a depth of 4,000
feet. This incline is already
some distance below the 2,100
foot level, and is still being
vigorously pushed downward.
The new hoisting machine will
be supplied with two 24 inch
horizontal eylinders, of £ feet
stroke, and will be of over 400
horse power, The foundations
of this engine are being laid
about 80 feet to the westward
of the present hoisting works.
A bullding, 50x60 feetin size,
will be erected over the new
hoisting engine and the ma-
chinery connected therewith.
The carpenters are already at
work framing the timbers for
this building. The steel wire
ropo to be used is to be 4,000
foot in length, and will welgh about 24,000 pounds. It is now
being manufactured by John A. Roebling’s Sons, Trenton,
N, J. It will be a round rope, and the upper end will be two
inches in dinmeter, but 2,500 foet of its length will be tapered,
and the lower end will be 1§ inches in diameter. The reol
on which this cable will wind and unwind will be conical,
The Ophir com-
pany contemplate the erection of similar muchinery, and pro-
pose pushing their works to s like depth.  The Crown Point
company slready have in operation machinery of much the

of new ma.

and the eable will wind about it spirally.

snme charncter as that being ercoted by the Savage folks, aml
having n eable of sutficient length to sink to the depth of
3,600 feet. The Hale & Norcross company, Consolidated
Virginin compuny, and other loading companies at this end
of the lode will erect *similar powerful works, and will at
anee plunge down into the great unknown ** depths pro
found,” in which He hidden the silver roots of the Comstock,
— Firginia Enterprise.

- —
Whe tmltation of Lace on SHK by Photography,

\ now and beautiful application of photography has lutely
appearcd in England, by the aid of which any lace design can
be transferred to silk, so that the latter material appears to be
covered with the delicate and costly fabric. The lace to be
copied 15 seoured In o frame In contact with sensitive albu
menized paper, and exposed to the light until & vory deep im-
pression is obtalned. This is thew fixed, and the paper, washed
and dried, forms a porfect negative,  Another plece of paper
i% then sensitizod with blchromate of potash and gelatin, and
exposed under tho negative.  Inking with Hthographio trans.
for ink follows, and the paper is placed in wator and lightly
rubbed with aspopge. This throws out every detail of the
fuked spaces, tho rest remaining white or froe from ink. The
Impression 15 lastly transforeod to a lithographio stone, and
thence printed upon the silk by the usual process,

o — A W —

Etaur pounds of oxygen gas and one pound of hydrogen
aro combined ln nioe pounds of water,




' ywoople Art In Englandiand Americs.
Within the past fow months, a series of independent «fforts
lhave been made in England and the United States, under
the auspioss of the two governments respectively, by able
experimenters, to subject the spectroscopo to practical pur-

osos it the arts, more sspocially in the quantitative nnnlysis

of motallic alloys,
I England, the experimonts havo been conducted for the

Hcientific American,

The -p‘rl. In pu\llng»lhrouah the air, vaporizes its con’

their signatures In the spectroscope, and it is necessacy to
eliminate the numerous bright air Hnes which thus appear in
wll the spectra,  Some of the lines of differont metals sppoar
o elowe proximity, and might readily be misinterpreted,
Thus o bright blue Vne of bismuth 18 nlmost identienl in
position with ono of wine. A groon line of fron is nearly

| nnmes of Casgel green or Rosenntiohl’s groon. It Yaw gon.
(erally beon prepared by enleining nitrate of baryta with
Loxide or peroxide of manganese, or by tusing enantic baryt

with manganese and chlorate of potagh. The author “,”.,‘: '
'new method for its preparation. On Pmdﬁ‘ﬂﬁﬁﬂtm
boiling solution of manganate of potash with ehiloride of

Royul vl Ming, by J. Normon Lockyer, the distinguished sstrono, [cotnoldent with o bright gold lne.  The diffiealty which pre- haviam, there is formed a deposit, strongly granalar hut not

lilcr and spectramesciontist, and William Chandler Roberts,

ehemist of the Mint.
In this country,

of the United States Mint, Philadelphin, Pa,, by Alexandor | theroby produced was very curious.

E. Outerbridge, Jr.
The several experimentalists huve, it appears, reachid

widely differont conelusions.
Mr, Lockyer has snnounced thut he js satisfied that by

means of the spectroscope very minute differences in the

pomposition of gold:copper alloys can be uscertained, but |

pefraing from doseribing the process,

Pponted tsolf In the exnet compirison of  these proximnte
Hines, was overcomo by using n pure metal nw one electrode

With pure gold and
pure copper ax the electrodes, the gold lines extend across
anly one half the field of the spectrnm, and the copper lines
extond nerogs only the other hnlf, the medinl tormini of both
sots of lines being porfectly sharp and bright, By this mesns

ndonble spoctrum of copperand gold (s obiained, or rther o

seetion of n complate gold spoctrum nnd n seetion of w com.
plote copper speotrum are visible in immedinte juxtaposition,

Mr, Outerbridge announces that o comparatively large pro- [ thereby enabling o most ncenrnte compnrigon of lines, which
portion of gold may be presentin an alloy, and the presonce | in renlity are not identienl in posttion, but which by the pre-

of the gold will not be indieated at all by the spectroscope, |

He also coneludes that, in the present state of spectroscopie

solence, assaying by means of spoctrum annlysis is, for the !
Cothor, the proximate lines of these three motals are pre- moderate lieat,it does not become wither green or blue by

presant, impracticable for the purpose of Mint operations,

There appears to beas great a divergence on this subjoet |

between Mr. Lockyerand My, Outerhridge, ns there is hetween

vious method wero apparently so,
By o alight modification of the ox periment, substituting pure
copper s one electrods and wn alloy of silver and gold asthe

sented, mapped, 08 i were, on o nstural seale,

crystulline. This precipitate is of & violet color, bordwlnf on
(blue. Tt is well washed by decantation, and then ﬁl!md;

the experiments were conducted on belnlf | wnd another pure motul ax the other eleotrode.  The effect | When dried, its color becomes paler a8 the temperature Tines.

At wdark red heat it is white, with a grayish blue tnge, I
heated higher, with sccess of air, it becomos by degrees som.
plotely green, thenof n fine blue, and at very slovated tom.
poratures it is converted into u dirty brown gray. If u solution
of permanganate of potash is precipitated with ehloride of
barium, and allowed to boil, there is slowly formed o reddisl
violet deposit (calor of peach blossom), und the liguid reting
an intengo violet color, The precipitate may be washed by
decantation, and filtered withont decorposition, 1t eun eyey
be dried at 2120 Fah, without losing its color, When

Cgradundly heated, the permanganste of baryta loses ite color

ike the mangnnate, but at very high temperatures it boliayes

(differently  When its color has once been destroyed by u

Surther heating with access of nir. The whole becomes ut

By using s one cleotrode an alloy of gold and copper ot ouce of & grayish brown.  The finest barytes green i= formed

stituents, namoly, oxygen, nitrogon, ote. ; thesoof course writo | This salt has been introdnoed into commeres under the

Professor Tyndall and Professor Deaper, on the subject of | compurative fineness, nnd o baser alloy of the same metals 1 by ealeining the manganate of baryta. Rosenstiehl’s process
the heat ‘,(.““\r of the sun’s rays, or botwoen Professor | 1e the other electrode, n result not before observed presented | —the fusion of hydrate of biryta with chlorate of potash

Tyndall and Professor Henry, on the subject of the propagu- | 1tself. The lines of both copper and gold crossed the entire
lI:m of sound. When the doctors disagreee, who shall doeide? | field of vision, but in the section representing the fine alloy,
The experiments of Mr, Onterbridge are confirmntory of a the gold lines were strong and bright; while in the section
statement, made, we believe, by Professor Youug, in veference | representing the base ulloy, the gold lines were very faint,
By now gradually increasing the distance between the

and peroxide of managanese—yields an inferior color.— /&
Fleiseher, vn Chemwal News,

Carbon Cells and Plates for Galvanie Batteries,
With asirap mude of equal quantities of lump sugar and

to spectrozcopic observations of the sun, to the effect that e
canse wo fail to discover the lines of earbon, silicon, oxygen,
ete., in the solar speetrom, we are not warrunted in deawing
the conelusion that these clements do not exist in the s,

Mz, Onterbridge hins made a full report of his experiments
to the chief assayer of the Mint, and he also gives, in o
recent nnmber of the Franklin Journal, a variety of inter-
esting facts, from which we take the following :

The beautiful parti-colored band of light, resembling u
section of s miniature rainbow, resulting from the passage
of & ray of white light througha prism, is familinr to every
one; this simple experiment forms an appropriate introduc-
tion to the fascinating study of spectrom analysis,

Every kind of light not strictly monochromstic may, hy
means of the prism, be resolved into its component colors,
The spectroscope is o simple combination of prisms and
Jlenses for the scientific examination of these different colors

or spectra,

The numercus terrestrisl elements, when in the state of |
incandescent vapor, give their own distinetive colors, which
appear in the spectroscope as lines of light armoged in!
definite position, wherely each clement may be easily |
recognized. '

The passage of powerful electric sparks (from an indue |
tion ooil), between two ternminal points of the metal 10 be |
exmmnined, vaporizes a small portion of the metal, and this‘

(95 per cent of nickel, its spectrum is searcely visible, It | ture.— W. Symons, in Nature.

clectrodes, the faint gold lines of the base alloy conse to join | water, mix wood charcoul in powder with about u sixth part of
their bright counterparts of the fine metal at the central | s light powder sold by colormen, called vegetable black. The
line, mixture should hung thickly on any mold dipped into it, and
The general principle wos thus satisfactorily proved, that | yet be sutficiently fluid to form itself into & smooth surface,
where two alloys of different grades are subjected to this ' The vegetabl: black considerably helpsin this respect.
treatment, the gold lines of the buser compound are notice-  Molds of the cells required are made of stiff paper, and
ably the fainter of the two; and what is more important, they | secured by wax orshellac. A projection shounld be made on
may be reduced in length by separating the poles, unti) they | the top of the mold for & connecting piecd. These molds are
disappear, dipped into the carbon sirup, 20 48 to cover the ontside only.
Although Mr. Cappel has shown that 000162 of o troy #nd thenallowed todry. This dipping and drying is repeated
grain of gold will show o spectrum, yet n jecomparatively | until the cells are sufficiently thick. When well dried they
large proportion of gold may be present in un alloy, the pres- are then buried in sand, and baked in an oven sufficiently hot
ence of which will not be indicated at all by the spectro- to destroy the paper mold. When cleared from the sand and
scopo, ~burnt paper, the cells are soaked for some hours in dilute
In « slip composed thus: Silver, 708 parts; cepper, 254 hydrochlorie acid, snd again well dried, then soaked in sugur
parts; gold, 38 parts: the spectra of silver and copper are Sirup.  Whendry, they are then packed with sand in an iron
alone visible. ' box, gradually mised to a white heat, and left to cool. Should
In fact, in a base alloy of gold and copper contsining from Some of the cells be cracked, they need not be rejected, but
20 to 25 per cent of gold, the gold spectrum is barely visible: covered with paper or plaster and dipped in melted paraffin.
while in 8 fine alloy of gold and copper, it was found that | Rode or plates of carbon can be rolled or pressed outof &
one per cemt of the latter suffices to show the copper ' Similar composmition, but made thicker. Carbon thus made
spectram.  Also in an alloy of nickel aud copper, containing ! will be found to huve a good metallic ring and a brilliant frac.

seems evident, therefore, that the spark selects the more |

Ingenulty of a Splder,
volatile metal as its vehicle, nE ¥ P

A correspondent writes to Nafure that a spider constructed

incandescent vapor transmits to the eye of the spectn)-_fcopic; If the spectroscope fails to reveal the presence of anything | its web in an angle of his garden, the sides of which were
observer its lmminous sutograph, which Nuture never coun-| less than 200 parts of gold in & base ulloy, even a theorist | attached by long threads to shrubs at the hight of uearly
terfeits. Should either or both of the metallic points, or ' must admit that one could scarcely expect to be able to dis-| three feet from the gravel path beneath. Being much exptic;l
electrodes, consist of an alloy of two or more metals, the | criminate with certainty s variation of 1-10,000th in & fine | tothe wind, the equinoctial gales of this :ummndmwﬁed
antograph of each may be clesrly read, { alloy. | the web several times.

Mr. Lockyer noticed, while studying these Juminous “uto- | For the foregoing reasons, the conclusion seews inevitable, The ingenious spider vow adopted a new contrivanec.
zraphs, that when he separated the metallic electrodes,  that, in the state of spectroscopic seience as it now exists, I It secured n conical fragment of gravel, with its larger
causing the spark to leap a greater distance through the air, | assaying by mesns of spectrum analysis is, for the present | g upwards, by two cords, one attached to each of ity

the spectral lines no longer continued to eross the entire ' impracticable for the purposes of Mint operations,

field of vision ; but certain of them broke in the middle, and, ' Although these experiments have resulted negatively from
upon further increasing the distanee between the electrodes, | the utilitarian ulnndpoint‘ from which they were undertaken,
the histuses in the spectrsl lines increased propor(ionme]_v_" it iz hoped that they may prove not altogether without value
but unequally with different alloys. As the proportion ofi in & more general point of view. The fact that quantitative
either metal of an alloy is increazed, ity lines lengthen, and | proportions of composite substances may be recognized at all,
conversely with the lines of the other metal. Upon this | @ven to s rongh degree, cannot but be regarded ag a first step.
discovery, Mr. Lockyer bused the theory of u possible ; All obsgervations bearing upon the sction of the spectral

method of quantitative snalysis.

0 a practical basis, its value wonld be immense in assaying
metals used in coinnge. For although the present modes of
assaying precious metals have been brought to great perfec-
tion, yet the process is slow and tedious, requiring meny
chemical operations und great delicacy of manipulation ; and
* there is something captivating in the ides of a determinn-
thon, #s it were by a flash of lightning or in the twinkling

{lines in indicsting such proportions are at least worthy of

The spectroscope was known to be marvelously sensitive |
0 the impression of these nutographs, aud it, therefore, np-t
peared plain that, conld such o method of sxnalysis by reduced ,

being recorded. Not the least carions of these incidental
observations is the fact that, while the spectroscope is sensi-
tive to the minutest fraction of a grain of gold in the pure
state or in solution, it fails to reveal the presence of a much
larger proportion in a base alloy. Another is the fact that
while the spark appesrs to select forits vehicle of trans.
mission the more volatile metal in an alloy, and would thus
seem to vaporize a greater quantity of the volatile than of
the non volatile component, yet in point of fuct the loss of
weight by such volatilization is in gome instances much

of an eye, what proportion of gold or silver is present in uny | less in the former case thun in the latter

bar or coin.” It was with the Liope of reducing this besntiful |

The rationale of these upparent paradoxes is not at pre-

theory of Mr. Lockyer to practiee that these experiments | sent evident ; but if we masy judge byformer experiences, in

were undertaken,

A powerful induction coil, reinforced by Leyden jars, In
eounection With « (wo.prism Browniug spectroscope, was
employed, snd it was fGund possible, sfter repeated compari.
eons of the specirs of different JLoown alloys of gold and
copper, 1o msp the difference of finences botween specimens
baving respectively 500 aud 750 parts of gold in 1,000 of the

alloy, and sven 10 recoguize the variation between ooln ingots |

=00 and 902 fine

which problems even more mysterious have been resolved
by study, we are warrsnted in unticipating that, when a large
number of observaiions, to be made perbhaps by msuny experi-
monters groping in the dark, shall bo collated, the true scent
may of & sudden be struck, which shall discover the desidera-
tum of quactitative spectram sonlysis

! et ]

A red Lot iron pussed over old putty will soften it =0 that

it In eusily romoved

| opposite sides, to the upex of its wedge-shaped web, und left it
| suspended as & movable weight to be opposed to the effect of
such gustsof air as had destroyed the webs previously ocen.
pring the same situation.

The spider must have descended to the gravel path for this
specinl objeet, and, having attached thrends to a stone suited to
its purpose, must have afterwards raised this by fixing itself
apon the web, and pulling the weight up toa hight of more
chan two feot from the ground, where it hung suspended by
elastic cords,

New Oonpoua'd rom Urlne,

The substance in question, C,H,N,0, has a strong
resemblance to hippuric acid. It forms white colnmns
of several millimeters in  length. Freely soluble iu
boiling water: sparingly in cold water and spirit of
wine; insoluble in absolute alcohol and ether. If hoated to
250° Fali. the crystals expericnee no change.  If more
strongly heated, they decropitato, evoive denso white vapors
of u peculiar odor, fuse, sud finully burn with the odor of
horn. It is nentral to test paper, does not combine with
bases, but forms with seids salts which do not readily crystal
lize, und deliquesce on exposure to the air.—2" Baumastark.

ACID IN THE GASTRIC JUICE, —R. Maly finda that the pure
gastric juice in dogs contains no lactic acid. Tho decomposi:
tion of chlorides by lactic acid cannot, therefore, bo the soures
of the hydrochloric acid in the stomach., Lactio acld seems 1o
play wo part in the chemistry of the normal formation of
aelds. The source of the free hydrochloric scid in the stomach
I8 u process of disgociation of the chlorides withont the aetion

of an seid,
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TUE (ENTRAL CORE.
Probably no subjects of scientific research have wver
sitracted more attention than those relating to the sun. s
in our system, as the controller of all planotary
motions, aod the origin and mainspring of all material norgy
in the earth and hor sistor woelds, invests with supreme o
torost overy problem concerning his nature and modes of
action,

As to the sun's central core, the oplnion which now gon-
orally prevails, though not without some dissont, i that it is
The reasons which almost compel this conclusion
ure eusily stated. In the first place, knowing the sun's dis
tance, we readily compute its dismetor, which tarms oat to
bo nearly 108 times that of the earth, or in round numbrs
800,000 miles.*  Now, since tho bulks of differont sphores
are proportional to the cubes of their diamoters, it follows
that the volume of the sun, to use the technieal torm, is 108x
1085108 times groater than that of the carth; in other words,
it would roquire about 1,250,000 of the varth to make u globe

as large In volume na the wan. X
Aceording to the best determinations, we find that the sun
{5 about 820,000 times as heavy as the earth ; und slnee, 04 wo
hnye soen, it s 0 million and & quarter times as bulky, it fol-
lows thut its average density is less than that of the earth
nearly in the proportion of one to four; and this, slthough wo
know by means of the spectroscope that consplenous among
the matorials of which the sun is composed aro metals, whose
density, oven when not under pressure and in the liquid
form, fur exceeds that which has been montioned.  For sinee
the earth has & mean specifio gravity of about 33, it follows
that that of the sun is only about 1'4, while the densities of
iron, titunium, mangsnese, chromiun. copper, zine, mag-
nesinm, ete,, range from 175 to 9. Of the substances known
to exist in the sun, only sodium and hydrogen are lighter than
the sun's mesn density. It is to be remembered, ulso, that
sines the foree of gravity at the sun's surface is twenty-eight

_times as great as on the earth, the effect of the weight of the

strata near the surface, in compressing nad incrensing the
density of the central parts must be correspondingly powor
ful. As things stand, then, there seems to be no possibility
of .dqnﬁng_thn the substances which compose the sun are
muinly in the solid or liguid state, for in that case the mean
density must slmost necessarily far exceed that of the earth,
This conclusion is strengthened by what wo know of the in.
tensity of the heat at the solar surface, where, although ex.
posed to the cold of outer space, we find a temperature
sufficient to keep the solar atmosphore charged with the
vapors of the metals we have mentioned.  We can hardly
doubt, therefore, that in the interior of the sun the tempern-
mﬁ must be such ay to make the existonce of the metals in
the solid or even the liquid state quite impossible.  And yot
the theory that they are in a gaseons state is not without
difficultios, A fow yearsago it wonld have been urged with
w plansibility that, under such a pressure as must obtain
at the center of the sun, every gas would necessarily be
liquefied ; and it would have been impossible to meet the
abjection by any knowledge then in our possession. The
rocent researches of Andrews have, however, shown that a
v*a.n, if above a certain critical temperature, refuses
to be liquefied by any pressure whatever, but, growing denser
snd denser under the pressure, still msintains its gaseous
characteristics, which are continuous expansibility under
0 without the formation of & free surface

fequilibrium, continuous expansion under increasing tem-
);lltnn without the attainment of & boiling point, and, in
the case of & mixture of different substances, a uniform diffu-
sion of each through the whole space occupled, necording to
the law of Dalton and without regard to specific gravity.

These essentinl distinctions between liquids and condensed
guses are often misunderstood; but it is the more necessary
10 keep sight of them, ns in many most important respects
the mochanical properties of gaseous matter, condensed by
pressure to the specific jgravity of water, are identical with
those of liquids; cspecially if at the same time intensely
heated—for then, ws Maxwell has shown, the viscosity, or
power of resisting motions; is greatly increased ; so that a
mass of hydrogen at the sun's center may very possibly in fts
mechanical behavior much more resemble pitch than what
we are familiar with as gus and vapor,

It must be noted further, and is urged as an objection by
many, though we fuil to appreciate ity fores, thut if the
sun's central core is guseous,then the temporature at the
sun's centor must be snormous—to be yookoned in millions of
dogroos, perhups millions of millions, [f It wore not xo, even
the lghtest gus, og hydrogen, at the tempersture of the
sun's surfuco, would, by the inconceivable (but not incalouls.
ble) pressure, be condensed s0 as 10 be hundreds of times
hesavier thun platinum iself. We spesk somowhat vaguely,
becsuse the npumerieal conditions of the problom are uot very

: Unagine, got frow this bare Flatewment sny adequate conoep.
. 'u"“:::-u m':wwb Concelve tho earth placed at fts couter
“.j.:'q( tnner surface of the photospheric stiell should be our sKY ; then the
4 \ fn Alatens pearly 90,000 miles, would pursue her socustomed
W.mmmm.mw.umm bad & second
e &t almost twice the moon's distance, this also would come withtn our

sccurtely known, thoogh the general cormeetness of the
result is cortaln, Heat, of enormons intenslty, can alone
counteract this effect, and glve us the amall denslty
olwerved. For our own part, considering what we know of
the amount, constaney, and pormanence of the sun’s radiation,
we find no diffieulty in conceding any internal temperature
which may be necessary to nceount for the facts,

(The Telegraphle Journal,)
ELECTRO-DEPOSITION OF METALS,

BY 4.7, aFhauUR

Number L—PREPARATION OF THE ANTICLES

The dopositing of metals in the various forms roquired in
the arts depends upon the practical application of the theo
retical  principles which have been frequently explained.
The processes divide themselves inte  two  geporal
groups: 1. Electrotyping, the forming of u mosk of motal
intended to have a distinet oxistenco of its own, and requiring
therefore to possess n cortain amount of strongth or oo
herence. 2. Eleetroplating, in which a mere film of motal
I8 to be employed as n covoring to nuother metal, to benutify
It or to protect it from atmospherie Influcnces,

The essentinl distinetion between the two processens 14 that
in eleetroplating the two motals are dosired to be brought
Into abgolute molecular contuct, so thut thoy shall form one
body, mechanically considered; this deponds entirely upon
tho absence of any Intorvening substanco, thit Is to say, upon
the absolute eleanness of the surface 1o bo conted,  Undor or-
dinary circumstunces’, overy surface In conted with o very
strongly adhering film of air, which appears to condense
among the superticin] molecules, and cling, as wo see ligaids
do, to those surfuces which they ean wet, This conting of
air will prevent adherence unless it s very carofully
removed ; most metallic surfaces Brm eithor oxides or sal.
phides, and of course all collect a gronsy film from the air,
and the first and most essentinl operation is the removsl of
all these impurities, 8o 88 to present o pure motallic surfoce
to the new metal to be incorporated with it,

In cleetrotyping, on the other hand, it is necessary to
engure the presence of an intervening film, which, while wot
resisting ordinary contact, will provent true chemical or
molecular contact, To effeot this, after the surface to he
deposited on (if metallic) is properly cleaned from everything
which would deface the deposit, it should be lightly rubbed
over with o leather or cloth moistened with turpentine in
which s little beeswax hins been dissolved—a piece the size of
& pea 1o & quarter of & pint of turpentine will suffice—to pre-
vent adhesion without filling up fine lines, ete.

The process of eleaning varies according to the nsture of
the objects and the solutions they are to be used with; these
processes are auechanieal and chemical. In mechanieal
cleaning, it is desirablo, if the objects will permit, to expose
them first to o red heat, axd then to rub and polish them
thoroughly by means of suitable brushes and polishing sal-
stances, The best apparatus for the purpose consistz of cir.
enlar brushes mounted on a spindle, driven by machinery or
by alsthe. Circular pieces of wood, faced with leather, are
also useful, as also the blocks of solid emery now so much
used for grinding and polishing metals, A substitute for the
latter may be usefally made by soaking a leather facing with
glue, snd coating well with emery, turning the wheel when
nearly set sgainst a roller, so a= to consolidate the surface.

Most articles, however, are more rupidly and conveniently
cleaned by chemical means. The first of theso is the removal
of grease by boiling in a solution of caustic sods, made by
boiling 2 1bs. of common washing soda and 3 1b. quicklime in
a gullon of water; after this they should be well brushed
under water. The further processes will depend upon the
nature of the objects,

1. Silver is washed in dilute nitric acid, then dipped for a
moment in strong nitric ncid, and well washed. Care must
be taken that the water does not contain chlorine salts; if the
ordinary supply does so, the first rinsing after acids must be
mnde in water prepared for the purpose by removing the
chlorine by adding to it a few drops of nitrate of silver, and
allowing the chloride to settle.

2, Copper, brass and German silver are washed in a pickle
of water 100 parts, oll of vitriol 100 parts, nitric acid (sp. gr.

1'8) 50 parts, hydrochloric acid 2 parts. Spots of verdigris |
ghould be first removed by rabbing with a piece of wood'

dipped in hydrochloric acid; they are then rinsed in water.

3. Britannis metal, pewter, tin, and lead cannot be well
eleaned in acids, but are to bewell rubbed in & fresh solution
of canstic soda, and passed ut once, without washing, into the
depositing solution, which must be alkaline.

4. Iron and steol are soskod in watercontaluiog 11h. oll of
vitriol to the gallon, with s Httlo nitrle and hydrochlorie
weids added,  Cust fron roquires o stronger solution, and
careful rubbing with sand, &, to remove seale and the car.
bon left.by the acidg, 1t Is nn advantage ut thmes to con
nect them to & ploce of @ine while clesning, Theso metals
should be cleaned just boforo placing in the depositing cell,
aod if they are placed ln analkaline solution, they should bo
rinsed and dipped in & solution of caustic poda, 1 remove sl
traco of acids.

b. Zine may be cleaned like iron, with a dip into stronger
aclds before the final washing,

1. Solder requires spocial caro, as the acids used with the
objects produce upon it an insoluble coating, and an obstinate

resistance 1o doposit is set up at the edge of the solder. The
same remark spplles to soft metal edgings and mounts.
These should be rabbed with = strong caustic sods
solution, rinsed, and then treatod as follows :—Make & weak
solution of niteate of copper by dissolving copper in dilute
nitric seld; 10w eameol bair or other soft brush, tie three or
four fine iron wires o form part of the brush; dip thisin the
nitrate of copper, aod desw over the solder, taking caro that
some of the lron wires tonch it: & thin sdherent of copper
will form, and upon this a good deposit will take place,

7. Old work for replating must have the silver and gold
carefully removed ; if this is not done, there is apt to be »
fallure of contaet at the edges of the old contings, which
caumen blistors and stripping under the burnisher, The best
mode of stripping is with the serateh brush, ete., us described
for mechanieal cleaning, but chiemical means may b nsed ]
Gold In dissolved by strong nitric acid, to which common
salt in gradually added; it may be collocted afterwards by
drying and foning with sods or potash. Silver is wimilarly
dissalved by strong salphurie acid and crystals of maltpeter,
nud recovered by dilating and precipitating with hydro-
chlarlo neid, then reducing the chloride either by fasion with
carbonate of sods, or by acid and zine cattings. Copper can
bo removed from silver by boiling with dilute hydrochlorie
nold, and tin and lead by o hot solution of porchloride of
Iron.

In proparing articles for silvering and zilding, process of
amnlgumation i very commonly employed, by which a very
thin film of mercury is formed over the surface, which makes
n porfect connection between the two metals; this is effected
by asolution of one ounee of mercury in dilate nitrie acid, and
then diluted to one gallon ; there must always bo a little free
nitric acid present; articles dipped in this solution take s
grayish color, which on brushing under water becomes s
brilliant mercury surface. They must be at once transferred
to the golution for conting, without exposure to the air. In
the case of fron or steel articles, s similar proce-s may be
used, but in this case it is best to add to the =olution an onnee
of silver nlso dissolved in nitric acid. It requires great earo to
obtain a porfect mercury surface upons iron; occasionully
sodinm amalgam is rubbed over iron for this purpose; the
iron must be very perfectly cleaned first,

Streot Cars Propelled by Springs.

The winding-up of the spring barrels, which are carried
under the car,is effected by engine power, loested at suitable
intervals along the track, as may be convenient for the mn.
The stationary engine drives by belt the horizontal shafs
carried in bearings, enclosed in 2 metallic tube or casing,
beneath the roadway, and extending across the track: closo
alongside whereof a covered box is sunk in the roadway, en.
closing a wheel, so shaped a5 to connect with the winding
axle of the tramway car, and thus give the requisite motion
thereto.  On the arrival of a car at any station, the spring bar.
rels are quickly wound up by the engine.

It has been computed that the actual tractive force, requi.
site to overcome the resistance of a street car weighing gross
5 tuns, is 60 Ibs. on the driving wheels, corresponding to 720
1bs. on the periphery of the spring barrel; 24 Ibs, and 288
Ibs, respectively correspond to & gross weight of 2 tuns: and
in like proportions for intermediate weights. So far ss pre-
vious experience goes,a spring 6 Ibs. in weight, exerting a di-
rect pressure of 105 Ibs,, may be taken to represent the maxi-
mum in size and power of such steel springs. Under the
stimulus applied by M. Leveaux’s researches, the steel manu-
facturers of Sheffield, by special and improved plant, anneal-
ing ovens, and appliances, have turned out springs 30 to 60
feet long, capable when duly coiled of exerting & pressure of
800 Ibs. to 900 1bs., without permanent set.  In France, also,
stee] driving bands, with great elasticity, are made, 100 yurds
| in length, so that the question of the possibility of obtaining
springs of the requisite size and power is practically solved

M. Leveaux has had all the necessary mechanism and ap-
pliances made by a well known firm of engineers, so a8 to
fit up & tramway car or cars for actual trial upon some of
the lines of metropolitan tramways in London ; for which in.
deed, the armngements are now nearly complete, so that the
practical working of the system will speedily reveive o thor
ough public demonstration. We have ourselves had oppor.
| tunities of seeing the potentialities of the principle, both in
lllw model und full working size; and even in view of the
sweeping change in the trumway system which is lnvolved
in its complete success and adoption, we cannot withhold the
conviction that all the important practical difficulties have
been effectually surmounted, reducing its practical realization
to mero matters of detail. The working of the springs is en.
tirely free from noise, perfectly smooth, casy, and effective,
and completely under control, for application, cessation, and
roversal.—/fron.

Wood Cutting by Electriclty.

Professor Barnsrd, of Columbia College, writing w the
Now York Z¥mes, as an item of recent scientific news, says
that the Abbé Maoigno, in a recent number of his perlodical,
entitled Zes Mondes, describes an invention which, he says,
lins recently been patented by Mr. George Robinson, of New
York, for sawing wood by an entirely new, and what seems a
sufliclently odd,process. The process cansists in substituting
instead of tho saw o platinum wire, heated white hot by
means of an electric current, ete.

The original account of this invention was published In
the SCIENTIFIC AMERICAN, June 92, 1872 It was patented

hore n May of the same year.
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m«ilnl-m in the Novy.

A regulntion cirenlar has just beon fssued from the Navy
Dennrtment, defining moro clearly the gasdifications requisito
for the ﬁ'o'_i]ﬂon of machinist in the navy, as well as tho pay
and dutles,  There are throe ratings established, namoly,
machinist, boiler maker, and coppersmith,  The last two are
on o lovol, so far as pay Is concerned, and promotion How
from these grades to that of mnchinist, when sufficlent pro-
fictoncy is shown, Candidates for any position must b be
twveon the sges of twonty and forty yenrs, and must suocess.
fully pass an examination in the prosence of the commund-
jug officer of any rendesvous or recruiting slatlon, ns to
qualifications, Thore is also n medical examination, touching
physical fitness, to be nndergone.

Boiler makors and coppersmithy are examined sololy ws to
their suitability for such spoolnl ratings. A mnchinist must
be able to read and to write with suflieient correctness to
Xoep a stoam log of Lis watel.  Ho must know the numes of
the yarious parts of u marine engine; understand the uses
and management of the varlous gages, cocks, and yvalyes, the
mode of rising stonm and starting and rogulating tho action
of tho ongine, Ho must also know low to ascortain the
hight aod density of water in the boilers; how to check
foaming, regulate the quantity of injeotion water, to gund
against water in the eylindor, and against all dangoers to the
generators; understand what measures are to bo taken in
eases of hot journals; and, in short, know how to act npon
the ocenrrence of any of the ordinary casualties of the en-
gino room,  In matters of repairs, the candidate is to bo exam.
ined on the ordinary overhnuling and repairing of machinery,
the packing of the varions joints and rods, grinding of
valves, putting on hard and soft patches, putting in und
plugging tubes, and all other work required in the mannge-
ment of marine engines,

The regular pay of a machinist is §75 per month; of o
boiler maker, $40; and of a coppersmith, $40. To this is
added $109 per year rations, and $18 extra per President's
order; so that the aggregate annual salary of a machinist is
$1,027, and of a boiler maker or coppersmith is $607.

The relative position of men enlisted for the nbove grades

is that of petty officer—about the samo as non-commissioned
officer in the army. The duties are rogular wateh in the
engine and fire room, managing the engines and boilers (of
course, under the direction of the regular engincer officers of
the ship). The pay is higher for machinist than that of any
other petty officer; and, when it is considered that quarters
are found, the recipient having only to supply his mess and
uniform (which may be done at a very moderate sum), it will
be seen that every opportunity is afforded for saving,
* Cruising vessels on regular squadrons are ut gea for o lnrge
proportion of their time, when no chance exists for spending
money. In port, a moderate amount of liberty is granted
to those whose duties do not interfere with the privilege.
There is an excellent system of allotment in the service,
whereby s man, before he leaves home, may authorize the
paymaster of the station nearest his domicile to pay, to his
wife or friends, a certain proportion of his pay. This
amount is then out of his control, and will be deducted from
his salary by the paymaster of his vessel,

DECISIONS OF THE COURTS.

United States Circult Court.~—=Southern District of
New York.

PATENT EEFRIGERATOR. —THE LYMAN VENTILATING AND EEFRIGEEATOR
COMPAXY ©4, WILLIAX LALON,
[Decided September 10, 1574, )
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ted | bolster for a carriage for children, having a vertienl socket in the
L center with a colled spring in it, contrived for affording the necessary
and | elasticity for the easy working of the curriage, und ulso for allowing

:‘. W what it describes, ft doe N !
o e Charscier of & complate {nvention unti) X0 Ts ciibodied te e |
¢ on In one part while the working of the glass s golng on in tho other

Unitod Niates Clrenlt Conre, Distrliot of Maryland,

PATERT GLARS FURNAUE << FREDENIOK 6, SUHAUM, ADMINISTRATON OF ¥R
HUIOK NOTAUM, DROEBARHD, 08, OIANLEA O, nAKEN, o al, THADIXO AN
PAKEN, oS, & CO
An asslgnient by o \mukru‘u«nn-lm with (6 all patent rights whdoh tie lnsole

Yout owps at the thme of aking the assdgnmont s but doca not fnelode his 1ne

chonto 1l1l L0 an oxtonsion of & patont updor the lay of 1860,

o platn iy proved that his intestate, Fredoriok Sohanm, was (he frt and
original Inventor of cartaln now and usofol Improyemonts (n the construotion

Of glsas rurnpcos, for whileh lettors patent wore grantod to his sald (ntestate

on tho ¥ n(l Aprll, 1854, application therafor having bean made on the Tth of

June, 183 That sald letters patont were oxtendod to plaintiff, under tho pot

OF 183, seation 18, on the @40 day of April, 1868,

The Improvormant olalmed was the making of the external and nternal con-
frtion of the breastwork of the furnace wall with re.ontering portion, so
A8 Lo partly pmbmce the pota, and farmane room for additional or exem toazy
or viog holes,  That tho defoondants had, duriog o peefod of fourtosn montlis
constraeted and geed fornaces embodylng the vﬂull‘nu“(lun of the hroast
Will, an desortbed 1o salid lottors patont, was not dented

Plalntft affored ovidenos to prove that, by s use of the sald fmprovament,
ono thind more wall could be made at the saine expeose, which wis denlod by
dofondants,  Plaintir farther proved thist tho sald Tmprovemont was exten-
nivaly used by the defendants and othors,

Dofondants proved that, (n 1556, plalntif's Intestate appliod for the bonont
Of the tnsolvent Inws of the Stats of Maryland, and oxecutod an asslgnimont of
W1 B property, estate, rights, and claims 1o 'Willlam Geo, Road, hix pormn-
nont trastoy, for the benefit of his oroditors,

Dotendants forthier provod that lh? mld firm of Baker, Brothors & Co, was
formed In July, Ih?t the sult having begn (pstituted fn Novombaer, 1853,

Tho Court, 1on, Wm, Fell Qlos, Judge, gave, among others, the following
Instruotions s G

L That the paront of Frederlok Solimum was for two purposes,  The con-
struotion of glass furnaces, by making the external and internal sontdgaration
of the hreastwork of the furnace wall with tho re-antering portions, so as,
Ot to partly embrace the pots; and, seoondly, to farnish room for addi-
Honal or extrs tonee or ring Boles, more than were to be found (n the glnss
furspoes Known and constractad at or hefors tio date of the patent,

20 That the plaintir wos entitiod to recover, If the jury stiould belleve that
fho plain iy s intestate was the first aod orlglnnl Inventor of 4 new and usofal
mprovament in glass farnaces, for whioh he recelved letters patont, and that
saltd Jottors patont wore oxtended (o the plaintiir, the sdmintsteator of the orl-
rlnnl patenton, then decensed ; and should furthor find that the defondants
idd, $Inee the granting of sald extenslon, and since July (st, 1572, constrootoed
and used o glass furpace or furnaces, sabatantinlly embracing the nproyve-
mont desoribed in sald letters patent,

&, That In consldering the question of atility In the preceding Instruction,
tho Jury are [ostraoted that the fact of extensive ure by defendants nod others
In ovidones of suoh ntlity.

A That If the fury belleve that plaiotir's ntostate, Frederiok Sehaum, (n
188, wppiledd for the benent of the nsolvent Inwa, and made an asslgnment to
N permanent trusted, the plainti® (s not entitled to recoyer for breaches of
the originnl patont,

The defendants also offered the following prayer, which the Conrt rojected :

That I the Jury fnd that the sald Froderick Bohaum spplied for the bonefit

of the fnsolvent Taws of the State of Maryland fn 1854, ang llmf William Goo,

Roead wis duly appointed his trasteo, then all the tuterest of sald Insolvent in

suld patent, and his right to an extonsion, passed to sald trustee, and the

PN IS not entitlod th recover,

Vordiot for plaintiir,

T. Alox, Seth and Harry E. Mann, for plalntif,
Fred, W, Brune ool Fred. J. Brown, for defendanta,

Recent Dmevican and Foveign Patents.

Improved Wll(‘lullln’l. iimo Oluek.
Theodoro Haling Btuttgnrt, Guemnny, T8 Invention consists
the aeeangoment of n dinl in connpetion with a disk, rotated by

of
notion of tho koys ot the varlous stations on i mwhuwwut'ﬁ O

underside of the same, to produos the forward motion dmul
1y with the notion of the Koys on the spring-marking devioes,
Tmproved Moechanical Movement,

Robert. B, Brand, of Plainfield, N. J—This s o mechanioul moye-
ment by which rotary motlon muay be readily traosmitted from the
driving wheel of n muohine to an upright stiaft placed in Mon
undar any anglo of tho quadrant, for the purpose of being used In
hat froniog, polishing, and gimilar machines. )

Tmproved Apparatus for Loading Onrs and Vessels.

Goorge Darclay, Fayotts, Mich.—In carrying the frelght up un
nalined plune, the forward wheels run from the maching on to o
platform, while o rised or ourved portion of the trck provents the
rear whools from following, Whoen the fruck renches tho top of the
Incling, the rope ceases to draw (8 forward, and aftor (6 is dischnrged
tho rope will tip down the back end to allow the forwurd whoeols to
rognin the traek.

Improved Machine for Rounding Lenthor,

Loken D, Willimns, Bethiel, Ky, assignoe to himself and Junes
E. Letton, same placo.~One of the two standirds s made low, nnd
Lo 1t 16 hinged o bar, the ends of which are bent downwird nenrly nt
right angles to meet the ends of the posts,  The other end of the bur
13 rabbeted upon both sides to form n tenon, whiloh enters u vertionl
#lot formed fn a higher post, whero It is socured by n key. The Jour-
nuls of an upper roller rovolve in hilf benelngs (o slots in the bent-
down ends of the bar,

Improved Windinss Wator Elevator,

George G. Howe and Sllax L, Hoywood, Faribault, Ming.—~The in-
vention conslsts in o chidn whoel, formed with o double rim, con-
neeted by eros< by, and having alternnte high and low ribs or Jugs
formed upon It sides, and arranged In pairs, to glve n gz diree-
tion to the chuin. There fx wlko i double pawl, arranged with o
ratehet wheel attachod to tho shaft that careies the chain wheel, to
cnuso the sald pawl to be shifted by the titing tuckets. To the
upper odgo of the buekets s attached o metallio ving cap, to provent
the mouths of the buckets from belng worn by the wive, and to
causo sid buckets to moyve more readily when belng tilted,

Improved Rallway Car Brake.

Moses P, Kimball, Randolph, Muss.~Two sleeves work loosely upon
the uxle, Upon one end of the sleaves is formed a part of a friction

luteh, the other part of which is attached to and revolves with the

Tmproved Trap and Cesspool Cover,
John Petor Schimitz, San Francisoo, Cal.—The object of this fnyen-
tlon 1s to provide u combined trap and cover for cesspools, to pro-
vent foul alr or odors escaping from tho sewers, The frame or trap
cnse 18 nemnged to be on alevel with the sidewanlk, resting with its
rim on the wall of the cesspool, its lower end sloping, and haviog n
solid rim whercon the smooth flap, with its elastic lining, forms o
tight Jolnt when held up by & weight which s detachably connected
with ft.
Improved Whoeel,
Henry Gwynn, Baltimore, MA.—This invention relates to cortain
improvements in wheels, and it consists in a socket plate cast in one
piece with the shell or hub, and having trinngular sections, forming
soeketa which are deepest and widest at thy point where the spokes.
nre Introduced, In combination with an annular plate and nut, and
tho spokes baving inclined ends and sldes,
Improved Cultivatoy,
James M. Holladay, Twyman's Store, Spotisyivania county, Vi.—
This invention relates to certain improvements in cultivators, and it
consists in the peculiar construction of right angular standards in
combination with a metallic frume of double bars and break pins for
Tustening the said standards therein. 1t consists further (n the pecul-
far construction of an adjustable bifurcated draft hook, and a brce
on draft bar, in combination with the frume and standards,
Improved Stove.

Alexander Hamilton, Cresco, Iown, assignor of ono half his right
to Aug. Beadle and Benj. Hunttingsame pluce.~In this stove, straw,
hay, or goass may be packed or compressed so as to burn slowly, and
thus be profitably utilized asa fucl. Inside isa press follower adapted
to be raised up to the top of the fire chamber, and receive fuel under
it from & tubular feeder, and then be foreed down on the fuel to
press it into a dense muss.  Shafts are provided for raising and low-
ering both the follower and the grate, and haye o matohet and pawl
upon the outside of the stove to hold them at any required polnt.
lmprov_ed Child’s Carriage.
Charles F. Lauer, Pittsburgh, Pa.~This invention consists of a front

the necessary oscillation of the front axle for running over uneven

surfaces. The sockets, together with the clips, embmce the axle and

the arms for bolting the bolster to the frame pleces, and are all cast

in one picce. The socket is so contrived that a single spring serves

for affording the elasticlty and for laterlly supporting the body.
Improved Hod Elevator,

Willinmm Mullen, New York city.~This 15 a sliding elovator frame
with top cross bur and Jatecnl slde wrmy, supporting, at saitable hight
above the lower end of the sliding sldo bars, longitudingl connecting
bars with forked and inclined hod-supporting pleces or carviers. The
last are sultably concaved along the recessod parts for bearing tho
collars attached to the hod shanks, aud admitting the ready swinging
of the hods awny from or on to the elevator fenme.

Emproved Heanting Stove,

Edward E. Gold, Brooklyn, N. Y.—~This Is o fireplace heat J
for use ns an ordinary stove. The fire pot I8 surrounded by lnigoe
verticn tubes extending through the top nnd bottom plate for heat-
ing air. A curtain extends frowm tho top plate pearly to the bottom
plate, between the tubes and the outside plate, for causing the Leat
to piuss from the upper part of the firo space aod the heating tubes, to
which {6 first vises, down along sald tubes to the bottom before oS-
Ing from them, 50 a8 to heat the tubes and the aie passing theough

Annted

ence, the diameter of which {5 the distance between the axis
actuating shaft,

llmm‘. Sald heater also hos a wido open front, with sliding (umdn-
ated doors, whereby It can be usod for an open or olosed fie, |
Improved Glass Furnnce,

SBamuel Richardson, Brooklyn, N. Y.~The two compartmonts of o
double glass melting furnace arc mode in o single stack by sopumtiog
the ondinary Tumnce with a double partition, with an alr space for
keeping one side cool while tho othor Is hot. Thero Is n passigo |
through the floor of the oven to a pit below, for receiving the gl
which escapes from the pots, und n passage in the floor leading 1o the
pit. By making the farnace double, it enables the tempomtine in
one part to be lowered greatly for tempering the meltod glass mufta-
| bly for working properly, whilo u higher heat fs malntaloed in the
other for melting the glass, thus enabling the melting to bo carded

;

part.
Improved Whip Socket,

Henry A, Matthows, Waterbury, Conn.—This invention consists
| of spring hooks, combined with the sockoet, und contrived to hook It
{to tho dash-rall dotachably. The sdd bhooks wre mwade of double

spriogs of flat metal uttuchod to sldo of the socko

axles. By this construction, when the sleeves are moved up to the
clutol, they will be revelved by friction, and will wind up chains
applylng both brakes.

Improved Lock Spindle.

Albert Kirks, Canton, Ohio.—This invention is a combination of a
#pindle baying a double conical form at or about the center, and
recessed laminee of the safe door with elastic packing rings, applied
to sald spindle on opposite sides of the point of largest diametor,
T'his prevents breaking open the safe by introducing gunpowder In
the door.

Improved Horse Hay Rake.
Samuel G. Hurlbut, South Union, Ky.—The heads, to which the

spring tines are applied, are pivoted to a rock shuft, operated by i
lever mechanism, €o that the tines may be raised and the hay dumped
by the driver. The rock shaft is provided with guide plates, so that
the heads may be thrown to either side of the shaft. A stop flange,
at the rear end of each guide plate, defines the angle of greatest (n-
clination of heads and rock shaft, while a spring pin and hand lever,

operated by the driver, locks in perforations of the guide plates and
secures thereby the heads and tines at any suitable angie to the rock
shaft.
Improved Nut Lock. A
Finis L. Bates, Carroliton, Miss.—This nut has a screw thread which
does not extend through the nut, but acts as a smootber to cut the
outer threads from the bolt and bind the nut. ¥
Improved Device for Multiplying Motion.
Francois Marie Eugene Helmer, Nancy, France.—This
consists in a means for multiplying motion by utilizing the ‘,,
velocity of a secondary rotation produced in a sliding connection
moving on one side in a guide attached to an actuating axis, and on
the other in a guide at right angles to the tirst, upon an axis placed
in a different plane from the first. The sliding connection s of such
construction as to kecp the two guides at the same anglo to on
other, by means of which the two guides revolyvo fn the sune dinee-
tion with the same velocity. The connection also runs s :

.

two guides, and with a velocity twice that of the sald guidesand.

Improved Hecl-Polishing Machine.
Charles H. Helms, Poughkeepsie, N, Y.—~Upon vibrating o h’-w?

the polishers a corresponding motion on the heel. The heel is rlsed

and forth, arms are mowlomthoauﬁooo(nu&,wm%“

up to the polishers, when the shoo has boen afixed to the slide, by
means of a oot lover., The arch and arms are heated to a kigh tom-
perature, and the polishers are ralsed to the desired temperntue by

heat conduetors therefrons The heel 1s beld rigld whilo recolving
the polish, e
Improved Rock Drill,

Willium Hoar, Floyd, Iown.~he main portfon of the drll is
attuehed to the shank by moans of n socket and sorew. A seotion bas.
a long mortiso and a wing on cach side, secured by o tenow, whioh
extends bulf way through the mortise, and fills it in Tength and width,
Through ench of the wings are two mortises, which receive each &
giband key. The outer ends of these mortises nro mnde:xulgr,qu
the glbs qro mide to fit, o that they cannot work loogitudinally
when the keys are deiven, while angular portions serve to hold the
two wings togethier.  The wings as well as the main part have each o
cutting edge with right-ungled lips.

Improved Ironing Machine. .

George Frands Perrenct, Rockport, Nex.~Tho tronfng boud Is
nrrunged to seciprocate In woys, sald board having one end con-
poeted by o ohain to o dram, and the other end similacly connected
to another dram.  The chidns pass overa guide plate, which keeps

| them from interforing with the deiving shaft, These drums ase

wounted on a titing fmme. Stops alternately strike u lover on
apposite sides, tlt the frame so as o bring first one pinfon and then
the other Into connection with a spur wheel. The fron Is connected
(0 arins mounted on i post, *0 8 W0 MOVe up and down to Some ex-

 tont, und has o ospring und o lover to pull it down and press it on the

board, and also a cam Jover, to nuse 1t up and hold (t by a button,
tTmproved Sowing Machine. ’

Chaim Groubroan, Odess, ussia.~Tho needlo bans are connected
with en actuating ook shuft by means of o wrist pin and yibrating
arm, the lattor haviog a slot in 1ta freo end (n which the pin works.
Tho object of the Invention is to distribute the wear or Inci-
dent to such conneotion of the needlo bar and rock shaft W
u langer surfice, and to furnish i gulde for the noedle bar n
procating movement. Two rectangular blooks aro mu\
of the poedlo bar, one of which slides vertically in a groove
it of the meeliloe, anid (e other fn tho slot of the s
rouk shudt.
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ﬂ::hmﬂnl Company, Netdgeport, Conn,
For Sale=Ono wocond hand Gears Paneliog,
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The Mystio Puzale, or the Yankeo's Droam, sont
by Mall. Address, with®ets,, ¥, & J. Darnes, Ilm
ford, Il
rico only three dollas—The Tom Thumb Blee-

me?mmnh A compact working Telegraph Apparatus,
for sending mossakos, making magnots, the olectric lght,
giving alartos, and varions other purposes, Can bé put in
operation by any Iad, Includes battery, key, and wires.
Neatly packed and sont to all parts of the world on recelpt
of price. F. C. Beach & Co., 263 Broadway, New York.

For full description of the most useful und amus-
slug article In the world, for a present, address, with
stamp, W. F. & J. Barnes, Rockford, 111
‘Wanted—A practionl Machinist, as Superintendent
inaldarge Manufaoturing Establishment (o Philadelphia,
He must bave bad some experfonce n all kinds of Tron
and Wood Work; bo able to deslgn work and direct men.
None but & first closs tan need apply.  Address P, 0. Box

Cast Iron Sinks, Wash Stands, Dmin Pipe, and
Sewor traps.  Send for Price List. Balley, Farrell & Co.,
Pittsburgh, Pa.

Engines und Bollers & Specinlty—Ist cluss
pattorns; M;mlg:;udnooa wlcon? Plaln md‘(z.’u?%:
Hor'l and Vert') | sy Hotsting Bugines; the colebra.

ted Amos* Purtable Bngioos; Bollers of all kinds: Cllmax
Tarbine: and tho best Saw Al in the market, Large
stock always on hand. Hampson, Whitehill & Co,, 24
Cortlandt St., New York. Works at Newburgh, N. Y.

Pratt's Liquid Paint and White Japan sur-
passes the Engliah Pateot and lrown Japao in
color, quality, aad price. Send for descriptive elreular to

A. W. Pratt & Co., 53 Fulton Street, Now York,
_Rue’s “Little Giant” Injectors, Cheapest and
‘Best Bofler Feeder fn the market. W. L. Chase & Co.,
8, 9, 97 Liberty Street, New York.
For Solld Wrought-iron Beams, ote., see adver-
nt. Address Union 1ron Mills, Pittsbuargh, Pa., for
y &0,
ny Now d  Manufactorics have Gas
which Hight thom at one fourth the cost of coal
‘or partienlars, address Providence Steam snd Gas

) _Providence, B. 1.
hikiss Air Spring Forge Hammer, best in the
Prices ? D. FHI;ES&. Co., New Haven, Ct,
Eumesy Wheels and Machinery, send to
ot L0, , Boston, Mass, , for clrealar,
—I will remoye and pre-
', #0d mako no vharge until
. George W, Lonl, Phils-

bost Cotton Cans and Galvanised Firo
ames Hill, Providence, 1t, I,
gizo Borow Cu Engine Lathes and
o Star Tool Co,, Providence, It, [,
ort in Patent Cases, T, D, Stetson,

N B
All Fruit-can Tools, Ferracuts, Reldgeton, N. J.

den‘ ulle Presses and Jucks, now und second
hand, Lathes aod Muchinery for Pollahing and Bufling
Meotals, K, Lyon, 410 Grand Stroet, New York,

Brown's Conlynrd Quarry und Contractor’s Appi-
nmlon:nwm and conveying materials by fron cable,
W. D, Andrews & Bro., {14 Water St,, New York,
wc Patent Btearmn Pump-—for all purposes—

1 r first class and rellable, Send for eireular. W, L.
Chase & Co., % & 97 Liberty St., Now York,
Tomples and Ollcans.  Draper, Hopedale, Muss.

( small sizo, and for Rox
'Oﬁyr::r%m%mu. send to A, Davis, Lowel,
Mass,

o flo Amorican” Ofioe, New Yorlk, Is
mmmm gllllllll‘ Rleotric Telegraph, By umnluu'
Httle buttons on the deaks of the anagert, slgnals are son
0 persons l-mun various departments of the establish-
ment. Cheap and effective. Splendid for shops, ofiors,
dwellings, Works for aoy distance. Price 86, with good
Battery. F. C. Beach & Co,, 3 Droadway, New York,
Makers. Bend for free fllustrated Catalogue
Dies, and Frult Can Tools, Bliss

aod Juy, lrooklyn, N. Y.
for Metal Cast-
;umhm:% in cost abor of molding,
atid secures botter work than the ordinary method. For
Cireulars, address I'. & F, Corbin, Xew Britaln, Coan.

The Hoadloy Cut-off Engioe — The
Cheapest, and Most Economical steam: power In the
United States, Send for cirealar. W. L. Chuse & Co,,
6 and 97 Liberty 5t., New York.

: s Putont Drop Pross.  For ciroulans, address
Peck & Co., New Jlaven, Conn,
[ Goar Whoels for Models. List

-ﬂ.’f-“‘"- ‘Wightean, 2 Cornhifl, Hoston, Mass.,
10

& Willlama, cor, of

-

&

4

B & I I wika for a Gas Heator or Crosot, to |

Scientific
Makots of Bmall Agri-

Danburg, Wilkos Co,, G-
L oultaml Enwtnon will plowss wor
nerlptive Clroulsr,

| Muglo Lantorns and Stercoptioons, all sz L
:Il‘h‘(l Views Hustrating overy u'ul-}rr,( (:»I”l!lrl!l:‘l':n'::"l!
alnment and Pubite Eabibltons—a proftabile buslaess
TOr 8 mau of sl Oapltal.  Catalogues froe. MeAlllster
Man' "y Optician, & Nassau e, Now York 3
Dlroet Breol Castly Bolld and 1
Tenalle sirength 10 Ihonl::ml 1w, 1o |‘r:n‘ o.‘!u::::”l‘(?‘ril:" “.:'::
Tovatoahie sobsiiiae for expenslye forshings, or fran Cast
100 rauiring great Nironuth,  ¥or Clroular apd Price
| LIAE, wildress Mot Muel Co,, cor, Kyvellng and Levant
; Bas o Phllnaeiphie, 1w
Salamander Polting— Loading man »
nNounee Malatmander Velting the :‘nhm!l:nc;:::\:m:l“o‘:l;
hrewt pa-eonduciing covering for all hested warfaces
| Aﬁﬂ, bllﬂlh. Manager, 21 Dey 8., Now York.
tool Lathe Dogs, 14 sleow, und 7 slzs
| Clawups, The Best andg Chuuﬂ‘;. W lulrlilrrulnr and
| Price List to Phils, Hydrnllo Works, Eveline st,, Phils,

Saw Yo the Saw 781,000 Gald for Bawmill to do
Cog, 107 Water i, ¥, ¥

| buthis for loarners,
Lighting Apparstus,

Wpecially, Kngives, Bollers, Pumps, and SMachinist’s Tools,
L. M, Shearman, 45 Cortlangt §t,, Now York.
’Bplnnlmr Rings of a Superior Quality—Whiting-
ville Spinning Ring Co., Whitinavilly, Mass, Send for
wsample and price last,

Bost Philudolphila Ok Deltt
C. W. Arny, Manufsctarer, 81 &
phia, T, Send for new ctreular,

Buy Boult's Paneling, Moulding, and Dove-talling
Machine. Send for rlrw'hv and uu:puv of work., B.C,
Mach'y Co,, lattle Creek, Mich.,, Nox 27,

For Pint Class Steam Bollers, addnos Lambert-
ville Iron Works, Lambertville, N, Jf,

Wanted for all Steam Bollers—A gront cconomizoer
for Fuel, Send for Clronlar. Goorgo B, P'arker, Mant'r of
light Machine Work and Brass Founder, 117 & 119 Mul-
berry St., Newark, N. J.

Diamond Carbon, of all slzes und shapes, for
dritling rock, sawing stone, and tumning emery wheels,
Also Glazlers' Diamonds, J.Diekinsan 64 Nassan St 8. Y,

Chorry St , Phlladel-

(0 C. C. nsks: Is there—:il:r wiy to rendes
silicato of =odn insoluble, so as to resist the action
?I:i:.‘m water? A. There lsno known mothod for

(2) C.L.W.nsks: What will nentralize the ef-
fect of nitrio neid upon clothing? A, Aqua smmo-

nln6 l'li prom I :
being opposite) attract each other with more farce
than one eleots will uttract a plece of Iron

with? A, No, if the other conditions are the same.

() G D. asks: How am 1 to proceed to
eloot dindron? A, Use tho protosulphate or
neutral ehlovide of fron, with an {ron electrode.

(4) T. B. €. asks: 1. Hos o stewm boiler
ever hoon constructod sous o be heated by elec-
trlelty ¥ A, No, 2. My Idea i to have coils of pla-
tinum wiro tsversing the bollor and attached to
‘batteries of safficient power to genemate the heat.
Is this practicable? Can sufficient heat be genera-
ted? A. Yourideais totally impracticable.

(3) W. M, asks: Can you tell me why the
English telegraphs are run on the open circuit and
the Amaorioan on the elosed clrouit, and which is
the most coonomical 2 A The original telegraph in

poles and neoessitated the wso of the open ciroult,
came into use, they still adhered to the opon ciroult
f. g

(6) W. K, W.asks: How can 1 becomo o
good praotionl architect? A. The best way s to
serve o regular novitiate fn the office of an archi-
teot of good standing, in which you will become ac~
quuinted with the requirements of the profession,
and have aocess to his Hbrary.

(7) M. B, nsks: 1. What would be the width
of the torrid zone If the axis of the earth were
inclined #0° instend of 296° ¢ A, Bixty degrees.
The sun's greatest declinntion s 25° 277 257 and s

gecond annunlly, 2 We nre situnted
al) 40° porth latitude.  Ag tho sun never gots
furthernorth than the Troplo of Cancer, why s It
Sun appears to rise north of us in tho sum-
| Ao At the summer solstice, n latitade 407,

tho voliptio meots the N. E. by E. horzon.

(%) ©, H, A nsks: 1. How is the sphericity
of the enrth proved by the appearance of elouds on
the horlzon? A, Lines of true level are ourved,
and difor feom stenlght alght lines of apparont
level ane elghth of an inch 1o o slght of ono elghth
of nmile. 2 How can it bo shown by canal lovel

the oye ia throe feet 1s 17427 ; when the eyo Is elovas
tod 17 foct, It Is 487,

tho strongest mugnlfying gloss now known magnls
fy? A, 100000 dinmeters. % Could such u glass bo
usod ns ordinary oye glasses or spoctacles? A, You
can woar o palr of magnifying spectacles of about
3 inobes focus, The microscope brings the objeot
nonrer 1o tho oye than ten inches, it normal focal

ture holding n drop of Canada balsam, or o phes
ule melted from gl threand, Hlusimtes this
(10) H M, asks: When the air is perfectly

dry and clear, §s sound propagated farther than }

when molsture oxists In the ale? A, You,

(11) A. B. asks: 1, In there any difference
| in the kind of eleotricity obtalned from an electri

I Agrls |

of Stoel | which you obtain the

& Monitor stitohed, |

Eogland was the Cooke and Wheatstone's necdle
telogruph, which was worked by reversals of the |

with battorfes nt cach station.  When the Morse |

A, Thoe dip of the borigon at son when the hight of |

(1) B. D, R. asks: 1. How many times doos |

distanco. A pin hole in s oard, or & lager apers |

Anmerican,

395

onl shooking maohine, oporated by s battery, and | oo thern, Tho addres of the writer should ol

oo composed of migmots which are turned by o | ways bo given,

omnk? A, None, £ Do they use s common slass |

Fnquiries relating to patents, or to tho patents-

plate or oylinder slectrionl maohine for wodien) | blity of inventions, asdgnments, ete., will not be
purpoest  A. No, A 18 e gnlvanio tattery without | published bere. Al such questions, when laitial
any machine for shocking ever emplosed? 1 nover | only are given, are thrown nto the wasts basket, &

could foel anything by simply usdng o battery. A,

It would fill balf of our peper to print them all

Youi in some hospitals 1t s excludvely s,  but we generally tako plonsure In xoswering briefly
A battory of 100 Daniell's colls s employed. You | by mall, If the writer's address s given.

would luve got o shock if you had used a battery
of mosaftiolent number of oolls,

Hundreds of enquirios nnnlogous to the following

B How le It that 1] aee sent : * Whore can the throe eylinder snglno b
fool n whock when I put the wires on the shooking | obtalon ¥

Whose Is the lest book-peging moe-

[ mnehing, But not wheo | simply bold the wires | chlne? Whoro aan bookbinders” finfshing tocks Lo

from the battery without oonnecting with the ma- | bought ¥

All much porsonal  enquirfes ure print-

chine? A, Docause tho passing of the current of | od, ns will be obwerved, In the column of * Bu-
low tenston through the primary cofl Induces eleo- | Moo und Personal,” whick s specially set apart for
tricity of high tension In the secondary eoll, from | that purpose, suliject to the charge mentioned st

shoek,

think that If 1 kept any ool except due east or |

Kleotelo Dells for Dwollings, Hotels, &o.—Most ro- | wost, T sioudd finally reach one of the poles. A,
Hable and chioapest Hnte) Arsunciator, Cheap telegraph | You are right,  In shaping n course, the middlo lat-
Tostraments for Private Lines, Gas | (tude botween two places s usdd o look for the
ote. JH Hessln, Koo, ,Cleveland, 0, ' differonce of longitude, dopartire, course, and dis
Portable Bogines, new and robullt 24 hand, o | B0ce (0 the ables,

Whaore Is the Paerco River?
It lows Into the o Grode,

(1) K. W, nska: If 1T mnke n mark, at 1|
o'olook by o correet watoh, on a floor, where the |
| shadow of the corner of o houso falls, shail I have
o standand to keep the watch oorpect by ? A, The
sun I vight April 14, June I, Beptember 1, and De-
| comber 24, Make a noon wark in the meridian and
upply the equation of tme from the Nowtical Al
| manae,

(14) €. D. nsks: How s ssphalt pavement
made? Al Ttis composd of broken stones, sand,
and gpmvel, cemented togother by tar, pitoh, or bit-
umen,

How much pressure por inch s it safe to use In o
boller of two feet dumeter, and 1-18 inch thick?
A About 35 Ihs

(15) B. F. asks: What ix the highest tem-
pemture at which water will resdily condense
stonm? A. At any tomporature less than that of
the steam, if enough water bo cireulated through
the condenser.

A. In New Mexico,

(16) 8. H. D. says: If you put a thermom-
oter in an open vessel of water beated to the boll-
Ing point, it will indicate 212°, If it is in a boller or

boller fumace? A, It can be made to give much

It can be converted Into stoum of greater pressure
than that of the ptmosphens,

MINERALE, ¥10,—Specimens have been re.
ceived from the following correspondents and
examined, with the rosults stated :

D. W, DIt is lmpure brown sesquioxide of
iron.—E. M. M.—Your specimen s graphite.—J. N.
~It s fron pyrites—M. S, W.—It Is sulphuret of
zine, traversed by o thin seam of pyrites.—C. L—It
Is gypsum.—J.W.—It s elay, with a smail percentago
of oxide of iron. Itwould make an inferior paint.
—V. W.S8.—It is a very dificult thing to answer
suoch ODS 08 ¥ when a plece of something
looking like dirt and of hardly the size of u threo
cent piece is sent. A plece of reasonable size

higher indications, If the water is confined so :m,; Bofler, wash, L. Falreblld,

other closed vessel, will it indicate more than 212°, |

provided you have hesting surface enough, as fn &l gy f oo lore ven v wWima

the head of that column.  Almost any dostred in-

(12) 8. K. 8. osks: If I start from the equa- | formation can in this way be expeditiously ob-
tor und trvel In a northessterly direotion, shall [ | Wined.
same work with 0o more power Exponded, L. 1. Cox & | Inally arvive at the point from which [ started 1

[OFFICIAL. ]

ftNDEx OF INVENTIONS

FOR WRon

Letters Patent of the United States were
Granted In the Week ending

November 17, 1874,
AND EACH BEARING THAT DATE.
(Those marked (r) are reissoed patents, |

Addresaing machine, J. M. Boarkert.................
Alarm slgual, electrie, Z. P. Hotehkiss. .
Alphabet board and bloek, D, C. Taylor,
Alphabet case, Basde & Sangater
Ash leach, D, J. Moftit, ., ........

Bale tie, Allan & Burne, ...
Hale tie, H. G. Hutchison.
Bale tie, 3. N, Sali

Diittard table plano, C. A. Green....
Billiand table leveler, T. J. M. Jewell
Binder, temporary, B, J, Beek......

Binder, temporary, L. ¥, Keech.

Bofler sttachment, wash, J. Hasking (2.

Bung and vest valve, Deins & Naltzer,
Barner, g2, S, Hobwon
Cam silde, Stviter & Houghtaling
Can tops, ofl, G. H, Chionock. ...
Caraxle box, T, Haynes...,,
Caraxie box, G. Hoalton......

Car axie lnbricator, C. D, Fiyat....
Car coupiing, W. C, T, Davideon .,

board box, No. 1 §5 a silyery looking mineral, in
fan-like needles, with a groasy feeling Uke soap-
stone. It is pyrophyllite, so called because when
houted It swells out to many times its original bulk,
forming small leaves. It Is a silicate of alumina
contalning water. No, 2 Is quartz sand mixed up
with pebbles of brown oxide of iron. Some of the
latter, of a cubleal shapo, have arisen from the al-
temtion of the yellow sulphide of fron to the brown
oxide.

J. A, C,osays, in referonce to an article on
spontaneous combustion Inhay : Bome persons dis-
tribute salt plentifully throughout their bay when
thoy pack it away, in order to make it more palatu-
ble to the stock. Cannot the salt be also suggested
s o proventive of sy combustion F—8. W
anks ¢ Is the wood of the bols (Fare or Osage orango
troe evor used In ormamental work =T, Ml asks:
Aro thore any wire swing bridges ?—H. R, E. usks:
How nre dies, for making type, cut?—G. B, asks :
How do pocketbook makersmake the creases in the
leathor of pocket books' and what kind of tool Is
used ¥

COMMUNICATIONS RECEIVED,

The Bditor of thoe SCIENTIFIC AMERICAN #ne-
knowledges, with much pleasure, the receipt of or~
{ginul papers and contributions upon the following
subjects:

On Ventdlation, 1y €L AW,

On Hydraulio Brakes, Ly WM, H.

On the Phylloxem. By L W, G,

On Dynamito, By H, GOl

On Life Insurmnee.  Hy 1P|/,

On a Hole through the Barth, By B C.

On o Flying Maohine. By L, M,

On the SCENTIVC AMEIICAN. By E G, F,

On Sun Spots and Cometa, By J. W, F.

On Strange Foroes (n Nature, By G. W, R,

On Lacing Balts, 1y o, W, 8,

On Ceibbing In Hores, Uy 1L

On Tempering Steol Tools. By T. D. L.

On n Cot Worm, Hy A G C

On Phosphor Bromae. By J. AL B
Also enquiries and answors from the follewing :

W, P F—C. E Ml M B8 D, 6 N~-b-

NP -LLL-OEW COJir-W HLHI

|

HINTS 10 CORRESPONDENTS.

Correspondents whoso (nquiries fall 10 appoar
should repeat them,  If not then published, they

l

should be sent, with some ble expl Car coupling, ¥. Gratuger......... 136 0
The present so-called specimen 1s black and green | Car conpling, J. J. Lappin, i 15,59
sealing wix, mixed up with nitmte of baryta.—A | O Hak,J. 3. 8 . 1330
reader sends two spect inon unlabeled paste- Car roof, J. G. Thayer ..., o

Car bolster plate, P, Farwell, . ...,

Carbon black, making, A. Parrur () s
Carper stretchor, P B, Myers, ... . I
Centering device, W, D, Sk, .. - I
Chalr and lounge, combined, 1. Vas .. 10
Chalr bottom, E. Saveral...... . Beoss
Clamp, book,J, W, Beatty, . 1589
Cooler, milk, H, Cowdery.... o 156913
Cop tube, L. D, Bennett. ..o « 1sagne
Corn shelling machine, H. L. Whitman............ W
Cotton agalnst moth, treating, G. W. Chipman, .. 15659
Cotton 10X, M J, WalEH, . iiiicaismsnsssnrasstrnmen 1.0
Crane, holsting, G. H. Starbuck, . 157,008

Cryptography, Joseph & Aberle..
Cuaitfvator, T. H. Garlaud
Cultivator, Markee & Spleer...
Cultivator, T. W. MeDMll (r).......
Cuitivator, hand, French & Prentice.
Currveomb, W, E. Lawrence.....
Dental plugger, W, M. Reynolds.
Distilling spparatus, D, G, Rush,
Dovetalls, forming, E. T, Eddy.

Eogines, alr and steam, fire, J, B. Van Dyne
Engtne valve motion, Brandon & Trankie. ., .
Exeavator valve, W. E. HBrock
dxplosive compound, J, W, Willard...,
Eyeleting machine, Woodward & Goodson,
Puro registor, B, 1, und 1, H. Loveman
Fire brick, eto., compoaition, E. H. Richtor,
Fire extinguisher, J. B. Van Dyne.
Fire kindler, J, Comumins. ..
Flower stand, 0. A. Blagham
Frult dryer, W. H. Clarkson. .
Fruit Jelly, A, D. Chase,
Fuel, burning water for, H, T, Love,
Furnace, supplying alr to, C. Gearing.
Furnace for steam boilems, L. Stevens
Furniaee, hot alr, 1, Randall (v),....... aSeasn
Furnace hydroearbon burner, L. Stevens,

may conclude that, for good reasons, the Editor de-




\&.

Feientific

American,

gy’ ¥ O Vibred .

:::w—mi C.G.Bosk. . 198,008
Knhting wiseNine, ¥ Philip 190,85 |
Koftiing machine preset, B War 159,005
Kash spindde fagtener, K. ¥ Lincoln K
Lamp podesials, gises, J . Dirics 1, 0
Lasmp, strect, Jacvbeen & Nurger LR A
Lanther, srtificial, X Knrvhesk 1 .
Latter box, M. . Nichols I8 0
1oc%, patmtitarion, . 1°. i 1=,
Lo alivittie goard, Prekies & Plekup (LN )
Lubcbestor, ¥, 1 Patwer 157,00
Motal working machis Jomes 1 e
Mk safo, J , 15 an
MUK, treating coudensed, N L Iahop (LK 2]
M, fralt grinding, T, J, snd G, M. Cherk 108,
ML, quarte, 8. 5. Cowles 18 0
Millstones, tram stall four trucing, 5. Tavior 1
Molds, backwashing, J. W. Harvisos L
Moter, checire magerthe, U J 11 Gaator AN
Motor, magmetio, G. M. Phelps W 2
Nall assorting machine, M G Thongson 108, .
Nt bars, rolling Banks for, G Johnson, 14
Ol), appuratos for refining n. D, Tamer 1, o
O vessols, tap fur, M Apdrew (r) s
Ol el rabbing, Rotumel! & Urane, ... 196,95
Omnibes, 4. B White S 107,008
Ondnspoe slevating serew, N Wiard .o
Ordsapce, restraloing recoll of . N. Wiard 187 4

Organ, reed, T, Stoddant 1 W07

Overshoe, rabber, \lclrrbiﬂ 1 (Mevnnen A

Oywier salver, A, Daker, .. . . 18 =

Packing, plston, . W, Richands e . 10

Pan, dust, E. Kmmm Ssebraeadves 15,00

Pantaloons former, K. D, Viete o R

Paper-folding machive, ©, Chambers, Jr.. . 156 (e

Paper pulp stralner, G, Gavit i . 1M 80

Pegxing machine peg box, G, H, Davis, « 188,918

Pipe, fountala jet, B, 1 Burton LA

Manter, check row, J. M. Banker. . . 1.

PMow, C, H. Baltger, aoeb 156 50

Mow, A, Irloger....oovenere 17,0

Mow, 8. D, Wright ook 155,000

Mow whoel, J, B, Herman < 196, .y

Pockot book, banker's, J. Redlelyon 156, 501

Pocket books, ete,, clasp for, ¥, Hellos 157,0m

Pross, most and vegetahlo, K, Wright. ... 166, %0 |
Projectile, sub-catitel, N, Wiard. L 100 |
P, Dale & MYSIs. ..cocooiiviierrvmnnnnns . 1M 8

Pump, oscillating, J. Smith SRR bid 187,01 I
Pumps, fstosiog Hnings In wood, M, \\..w.un o 138,00 |
Pomp plston valve, C, Darlelgh, 10,9 |
Pumnp rabber valve, O, M, Wienman, ......ooovuiens 157,008

Purifier, middiings, J. Deall . 108,970 |
Hadistor, firoplsce, O. Commtook . 100,012 |
Rudiator, heat, O, Marrin, ... « 156,004 |
Rallway gate, G, W, Lallaw, ..., .. 100, 888

Rake, horse iy, 18, D, Tabor, . 1,008

Refrigerator, J. K. MU, . ...oov e 157,019

Rogister, fare, E. P. & H. W, Loveman............ m mu

Roof piate, Muminating, W, L, smith, Jr .

Sash balance, X J. SXAZRY. 0o mml
Sash fastener, C, P, Sandford...... 155,900

Sash fastener, Buscoe & Brotherton. 156,80 |

Saw bisnk, Abol & Podder. .. ..ooovviviiinnns o 156,908 |

Saw fiing beneh, L. W, Pond., .. 156, gy.'
Saw gage, B, C. AtKIne . ooviiniins . 106,967 |

Saw grindiog machine, H, Disston,........ vo 100,559 |

Saw mill head block, Pond & NMoDonongh, . 100,857

Saw mill bead block, ', M, Walt............. oo 167,008 |
Screw machine, wetal, F, H, Brown, . 5T.en
Seeding machine, Nnr..n & Wenusthoff. .....ouvnnne 157,005
Sewing machine, C, H, Mason., . 157,07
Sewing sttachment hodder, C. 11 \\-urtwun ..... e .0 |
Sewing machine tralder, Iokary, Dexter, & Lage, 156 90
Sewing machine shuttle, L, Mangus........coov0e o 16
Sewing machine trisnmer, W. A, Springer (r). L8113
Shirt, B. Cloett.. e . 15 w0
Sbhoe, gum, D. P. Did«k‘h o, Nll

Shoe malls, making, J. L. Buxton...
Shoe uppers, Stting, W. J. B, Mills
Shot pouch sling, W. W, Kollock
Spikes and nalle, besding, T. Woed. ...
Stesk tepderer, D. J. Shuits. .
Stench traps, mold for, H. & " mttm
Selll, slcohol, D. G. Bush
Sockings, kuitting, Burson & Nelson. .
Stose-catting tool, H. Cottrell,,

Move, Marvin & Vose........... 155,008 |
Stove, covkiug, G. N. Palmer (r), 6.1 !
Move, tagarine, B Bussey,....... 16,
Sove, milroad car, i, F. Rankin, . 156,90
Sospenders, LLE. Newtot......ocovererrennnnnnnnss 16,0
Switeh, C. P. Deyoe.......cccnne . e |
Telegraph spparatus, clectric, W .T!:«nm - M8
Telograph, daplex chemionl, T, A. Edison. . 1% -u
Telegraph wires, clamp for, G, A. Beach . n

Thill conpling, C. A Green, . ............. -~ M n
Thrashing mackine, Nichols & Anderwon - 1400
Toy, sosp bubble, W._ A, Marwood,. « 105,928
Urinal, B. H. Barton................. . 14,950

Valve, lock-up safety, N, Wiard,, o
Valveslide, C. Bogers, .....covvviven « 15
Vebicle wheel T. T, hnhm‘ 156, 2

Yehicie wheel, H. C. Tervell.....oovveinneninnnrnnns 157,00
\'mumﬁ..ﬂ.\‘.“wmy,.., seraien snsessanse AT0,00
Sebicle wheel bab, = B, Shate, Jr. . W .

Velicle whee! bub, Smith & Cox....... .. 16,5

Vete-counting spparatus, Boner & l‘kmm. AC
Wagnun bodies, bolding Jack for, W, It
Wagon seat, spring, G. H, sponcer, .
Wastilog mackine, K. H. Boyd
Wateh dust cap, O, ¥, Stedman, ... .
Wateh regulator, Moseley & Hunter,.,
Water vigset, J. Barne,

Water closet, W_ 5_ Cooper. ..

Water cock, A. D, Davis.,

. 156,93
15 96
L', )
. 1050

~Crane ...

an o IM ”'.
Water eter, . O, Tayhor...... . 16,
Water whoel goy orRor, B, Wiright. . .o oiiivennnns 1%
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frow ore (n;nhhal Uridges. Dlustrated | winted to hirm out the labor of two hundred nnd ﬂlly

refined fron.  No wel
Albamn mafled on recelpt of 35 cents. Convicts in the Missouri State Penftentiary, Twy 8
1290 feet by &0 foot each, with maln Shatiing and l’ullrn

ADV%.BRH‘ '?l ﬂ\‘v oenlo to GLO In obo;n. ‘rllll all (the stesm Power waoted,

& (0., 1 l'l lﬁg‘ The nneuurwlw in the West fora furniture shop or
Pamphlet of one hu idre v. wnw }l:slmlnf )| for Wugon Materal, Hundlo and Hames Manufactory,
nawsphpers, snd ot tinales o lnx vost of advertising. | Auy portion of the -imw Wangs il be hired,

Alstr, & Arat-of whmll.) for partios to eng in

fhe manufacture nl en's Hoots and Shoes or Agrioul.
Raioa = NG 08 000085803 |¢nl Tinploments. Amplo shop room snd thnber of all
PRI | kitds very abundant, Correspobdence sollcited. Address
SRSt NEGH L. FOX, Treasurer 56, Louls Manufacturing Com.

Ppany, er'mm Uity Ma,

sonv cmu». = lu.u. Gavon, M'l’olhlwr. Af.‘nn Oponer .
1ATpeneT. ents wanie
. l!. r'ﬂ -, g..‘ mﬂ; “d".m *CG"\MM».' Novalty 6o N nh, ‘S! 6‘1‘ -’ Pa
Drill Gaage Who oy Twist Drills,
S “,??ﬁﬁ- it  BESSEMER
oy !
(R, T Yo % 'mx o, awsas. | STEEL WIRE ROPEN
= AND Wz 'k IMPORTED 10 ORDEIL,
N YL, Manufscturers, ’ One third mr’m'ru.u. Lron on
ANKRUPT'S SALE ()l' HORIZONTAL 14 N, 0D B l-l\uumpdn-unm'f-c « Now York, |

i ﬁ%ﬁl .’l’o'o‘ﬂn l%nl;-r de new and second- New Burr Mills,

The ot rewenrhalil

ALE THOX IKH, Now Ilnvrn Conn, Moerse wwy bylie ¢ '
SMALL MILLED MACHINE BUREWS made R S S o
toorder. Samples and price list sent free. waraa Lol |
Conris M'»'0 Co,, Bmitieboro, Vi, 3 vhos o Aadadad SR
hl- ard Nunum

1nsen, ¢

wAVE YOUR BOILERS, SAVE FUEL, : o
THE WALL STREET REVIEW

« Ty |-rv-;.r s Of science in all those dopartmants, both at b

und Ineresse Stesming cupacity of your Bollure,
U 'Ilunua- [ 4 u o 13 o remave seale o
1t isin lhmrﬂ 3 K "I.. Whils, lt'“h.vﬂﬂ 'q‘ \ ')I ,‘\ ' \'s‘ Stork rrwtions and priviloges
M eents per | of other prepa- 44 44 ANETY Byhw W B1.00 8 year, Sample
uunm.n‘u. %’l Slogle spplien- | copy seut from by J. BICKLING & ©0,, Jankers n..|
lona ke romol od bushels wlos, It saves Wrokers, 7 l|rm«l-4\ New York,

lll l'o:u. Fuel, aud 2 tmes n llwl In Repalrs of Boll.
wd Hofler it full Ine qupucity, ASON'S PATI FRICTION CLUTCHES |
whinh no ﬁ"m'“"' Boller. cag h"”.ﬂ T*g- “J -\ wre llIlIllIINll"lHll. hy \nlln'- W, Muson & Co.,

oughly proven ln lnmd . of ddress opders Lo
b lnuhla nee, 1. L Agents, Lo L BRHOOKS, (0 C1N ot
l)ll ’ﬁum\u Eltnlms \ A M'L ' \I’I NP ey 0 N rea TohiM stroot, |

locallly, Costs NOTHING to try 1}, Particulsrs

both stael and 1roo; Lron and Steel Clampe, Expand.
FREE, P, 0. VIUKKERY & €O, Angusta, My

Rold at wholesale prices durivg Ihv:

:urﬂl hr:lt for lllunnmi 1 ll:)lll’lh" '
ot dorens, conn. | Todd & Rafferty Machine Co. .
AGENTS WANTED. MANUF AL ll HERS OF

III.:- L‘-'?"'t"f.d l-r«‘:. A\ n.rlAlnlv ( ;u ~Of Engine; Lowe »
Men or wouien. $34 2 week. Proof 'm” B e Perabls Macm Siide Veive iy
! : " nary, Holstly . »
furnished, Dusiness pleasantand honor- kl:nllu Steam l,’um.m1 \l'mh:!.:h‘"l;.‘x;u:lx:"'“l: ‘.';." ".’. ﬂ“
s uble 'l“ll o risks, A 16 page circular | Tow Onkum, Nagelng, lope, Flax,and Homp Mae hlners
andValuable .‘wmplnfm- B A postale | Agents for 1o New l aven Manufacturing Co. 's Muchite. |
Wt's Tools; for Judson's Govervors sod Sop-Valves; ‘

E COUNT'S PATENT LATHE Il)ﬂs |$77 A Ml}h 0 Male and Female Agents, in their | ¢

B card on which to send yor
wo.. oo P S :;‘f:": m"""‘c'l':nul:o'"'m i SRl Differsatial’ bulies-Mocks
M. REED, S1u sr., wew vorx “), PATHREON, SHW ';" o N¥ YORK

-8 T'®,

l () l\
THE MOST

N | POPULAR SCIENTIFC PAPER

IN THESWORLD.

PUBLISHED WEEKLY.

THIRTIETH YEAR,

NEW YOLUME of this widely-ciroulstod snd splendidly illustratod papar comnwnons on the fourth of
3 on pages of uscfol information, sud
-

*

January. 1t s pabllahed wxexny, and every pumber coufains sixt

1V alargo number of original engravings of new lnventions sud discoyeries,

REPRESENTING Eogincoring Works, Stoam Machinery '?- “ lnlunnun-. \'u\-lhl»-‘ :n Mechanicn,
Munutsotures, Chomistry, Photography, Architecture, Agriculture articolture, Belonon and Ar
o foll mun. ¢lesnes 11 all |:riin)( the world are patrons of the SC TENTIFIC AMERICAN, snd
It enjoyw the widest circulation of any weekly newspaper of the Kind
MECH \\ll S fisd In the SCIESTINIC AMERICAN tho latest andd most yaluable information conorrning
llx ir various Taaoes, and details of all the Jatest and best Limprovernenis m\l\- nxEny, TooLs, Axn PROCESSES ;
together with such useful knowlodge ss will tond to dignify their ocoupations dan uu. n their labors,
INVENTORS find in the Sciusrmic AMenicas all nocossary instrnetions bow to seenre Ly yins-PATENT
aleo excellent slustrations .m-l desoriptions of the best inw ml. n#s mads in this country
U. at Washington, with numerons explans.

fur their lnventions ;
and in Barope ; Hkewise an Orviciar Lo of all Patents granted we
tuey notes ; 8leo, discussions of questions eoncerning the parEsT LA { the United States, reports of trials
| la court.
MANUFACTURERS find in the SCIENTIVIC AMERICAN illustratiod artickos descriptive of the most

uring aperations, the different processes being lucidly
machinists, sl the household,

deseriptions of all the best inventions
vthor with = faithful record of

tly invonted mmchines used in varfous mamefi
; alpo, practical reolpes of much yalue to ANt ey
INEERS find in the SCIENTIVIC AMERICAN valuabl
with Sreas, Rarnoan, Masy, and Meomasicar, EXarsernneg ; tog
yotne atud abiroad,

recent discoveries made in CloDayrer. and

CHEMISTS lm-l in the SCIENTIFIC AMERICAN detalls of
articles on tho application of that scienco to sll the Usaful Art

AGRICL I.Tl RISTS find in tho SCIENTIFIC AMERICAN engravings and descriptions of the best sod
oSt spproved Fasor Dovneoass s ;. also, original and we wll selocted articlos on mattors relating to Florienlture ;
great care being takon to furnish the st and best Mustrations of all new Ornamental Plants, for the houm
Iswn, or gardon, This foature bas boen adopted during the past yeur with great succoss,

ALL CLASSES 0O READERS find in the SCIENTIFIC AMERICAN s pop
scientific information of the day ; and it is the aim of the publishers to prescut it in an sttractive for
ing as muchas possiblo abwtruse termos.  To every intellizent mind, this journal affords a constant supply of
instructive resding.

REMEMBER tho SCIENTIFIC AMERIOAN is a wrexny rarzyn, and every nnmber coutains as much
information as most publications that are (ssucd monthly., The Screvmie Auemicax should have a place in
] nr:!'nmuy Library, Study, Ofice, and Countitg Root : in every Reading Boom, College, Academy, or School

A yoar's numbers contain K32 pages and Sevzmay Hoxooen F Lonsands of volummes are pre-
served for binding and referetice. The practieal receipts ar
an Instruactor and Educator the SCIENTIFIC AMERICAN L»
grews in evory community whore it circulates,

. TERM
¥ By the new law which goes into operation January 1, 1875, pub-
lighers are required to pay postage in advance. The subsériber
“then recdeives lis paper through the Post.office free. 418
RECULIR RIATES|ro® SINGLE (CorPIES,

Bciaziﬂc American, one year | in:luding Science Record for 1 8"5 .n:zud.z:g pcn-
$320 | 3g0) ..o -oon .$3 50

of knowls

Scinﬂﬁcmrlun.Myou-inclnding Mex of Progress | I.;. S.eean: Ex-
postile) st iTi e .- . 180 graving), (incln postage) .... 9 00

Scientific American, three months ir.- Patent Laws and Mechanical Movemants
cluding postage).... ... ... ‘100 | (including postage) .--. ......25 cents.

CoxBIVED RITES.
Scientific can, one year, and one Scientific American, one year, and one
copy of Rocm'. for 1875 copy of Men of Prcgress in..u:l::.g
(polkgo included .$5 postage) .... --..$10°00
Scientific American, two yoars mclnd s Sclentific Amr’cu, one yur. and ome
ing postage) ... :o-.sen- .. 530 .o%y of Science Record for 1873,
Two coples of Sciemtific American for 528 copy of Mea of f Progress
one year, and two copies of Science g neluding postage). ..12 00
Record for 1875 (In¢luding postage) 2 50 °

)= ———— - P

CrLve Rames u\n l’!n.. MIUMS,

L3
o

cLean lt.v rESs.

Five copies of Scnenllﬁc Amorncan, one ycar. poslage included $2.80
each) ..............oe. --$14.00

»tb. sireon Who ponids us a clab of five, as abovy o soied as A preanlus, froe, & 0opy
o 3 \clrnﬁ’ I.ru-nl/x-r INJ O, : "
Five copies of Scientific American, one year, postago included ... .- $16.00
To the person who sonds us & club of five, as above, wo somd s “ prowmdum, froe, & copy of

the clomnt engoaving, Mew of Progress.

Ten copies of Scientific American, one year, ($2.70 each) ... .... ... ... §27.00

To tho porson who setils us & clab of 120, wo give as & premiam, free, 8 copy of
cn o) Progress. >
If ull the tens names sont as above are nes abacribers, the sender slall reovive as premiwmes, 1y \
o, and Someses Recoun yor 1555, : s o
I s Club of Afwon names 14 sent, st $2.50 cach, of which five are new subscriders, the setider of 11
b entithed, freo, 1o Mes OF Procirss, st o Wy Of BOLENEE RICORD Ton 1965 : e olub wil
Lo Miiog ovders umder the abonve club mt e will sesud two coples of NCIENCE Nroont ¢ eitd

| Ly M o WO b,oue ordoncd) as 8 substitute Or cugraving, Mex or Proons
- - —

PREXIUNS FOR NEW SUSSCRIBERS.

1o any pwrson uhn s now, or over Iine boen, & subseriber o the SCIBENY : E 3

(e as o premdum, freo, 8 copy of SUTENCE RECORID fur 1575, or & cop of 1878, 1873 or 184 "" by

fervesl We also offor the sane prembiomg 10 any peron who sends us two sese sudeced »'- Al ‘i.!ﬁ .n' picanl
Any sibweriber who, at the e of renowiog his own subseription I us thrve vu:- subsezid

FLL00 o pay for thy four subworiptions, will bo entitiod to a copy, free, of Sedence Rocorst A "" S, Wil
A0y peraon who sends us Aive 5ow subweribors and $10.00, \\I\l b entithed to one copy -l’vl 4 ’\.:"“"" -

AMNERICAN roe, 1or ane yoar, sud also 1o & copy of Selence Record for 1IN} ‘ ; . NTIFL

SrPECIAE Nork S.

Clubs arve it anned 19 one sddress, nor 10 one pos o .
& or 10 o . O Gt ey be soltclted In diffore
Ao papwre will o adled G tho wddross orderod AT e, i
Additions) sames will bo reccived at apy tinw during the svar, from the sender of o UL TR fut
‘ M ¢  rates

pevifod
By the vow postal law, the postago on the SCITRN PINIC ANMERICAN
d : 4 4 1 .
Wity couts o year, payable (0 advance at the post-olfico where thy js[nr is I‘-ll|'-|" I;.D- .a.r‘\l..\ . Uiuhat
THE PONTA A0d the subseribar recoivin the paper freo through the post-office v FRASS Iyt

The safest way (0 remit i by Postal-Onder, 1
( raft, or Kapress,  Monioy carefally pl
4 "
and securoely sealed, and care lnll\ addressad, seldom goes u-lla\ : but feat tho s n’.u‘. :‘.‘n‘.r Wi of envelorng
A t Arees all Tottors, aud muke sl Postabsordors drafiy, « [u\ﬂ e to

MUN N & CO.,
Publishers Scientific Amerioan,

37 Park Row, New York City.

A The SCIENTIFIC AMERICAN {s SOLD BY B
NEWS DEALERS in the United States, Oanada and ;\‘l;rl(;‘d'l‘!li. FRINTEL,
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Seientific Jmerican,

[DECEMBER 19 1874.

fiaprrttsrmmts ST, V. Carpantor. Advertising  Agent,  Addrows :
‘ H. WESLEY PERKINS,
e eyl STEAM  GOVERNORS WITHOUT GOST, [ e erad aven

Kngravings may head ardoertisments ot the same rate

por tines by meosirament, as. the letter press.  Ad- |
wertieements must e reeetved at publication office ax |

carly as Friday morning to um\«u n nert e,

1875 N ki

Postage

Kree.

Now is the Time to’(

Subscribe

TO

HARPER’S PERIUDICALS_.

Harper's Magazing.

The Magazine hias done good and not evil
all the days of its life.—Brookiyn Kagle

Harper's Weekly

The ablest and most powerful illnstrated

periodical in this country,—Lowixetlle-Conrier

Jowrnal

:

Hamper's Bazar.

The orgun of the great world of fashion,— |

Boston Draveller.
TERMS for 1875.
Hanrmn's Magazaxe, One Year.. L
Hanrer's WenkLy, One Yoar .4
Harpenr's Bazan, One Year .4 00

¢ copy of either will be #=nt forone year, POST: AGE
PREPAID by the Publishers, to any Sulseriberdn |
the United States, on reecipt of Four Dollars, |

Hanren's MaGAzixg, HanPEr's WEERKLY, and
Hanren's Bazan, for ong year, $10 00; or any
two for 87 0: pwatage prepoid by the Publishers.

An Ertra Oopy of elther the MAGAZINE, WEEKLY,
or BAZAR will be sent gratis for cvery Oub of FIve
RUNSCILBERS af 84 00 cach, in one remitlance; or,
£20 0, without crtro copy: ’-w(d')’
vpsrid by the Publisherr.

Mum & Co’s Patent Offces.

Established 1846,

The Oldest Agency  for Soliciting Patents |
in the United States.
TWENTY-EIGHT T ' ARS EXPERIENCE

MORE PATENTS bave boen secured through
(Ll agvmey, st home and ableved, than throuph any other in
the world, \

NIXTY THOUSAND taventors bave svalled l

~ir "“I“" for

Wernselvens of Muns & Co's servioos tn exarutaling thetr in
ventions, snd proctring thelr patents
They smuploy ae thelr safatante s corpe of the most ex
prrianesd men = examiners, specifeation wyiters, and
deafaenes that can be toand, many of whom have betn so
wied fromn the ranks of the Patenst Office

MUNY & CO. in conpection with the puldieation of the

RerEsTIne ANrRicay, continue W

uauine InvenUone

renfer with Inventors, prejare drawings, specifestions. and
unigntneats sttend o Aling spflientions im e Patent Office !
poying the guvernmmnt foem, and wateh oed e otep by
stap while peoding beforw the examiner. This s done
theoneh Daele braneh ofiew corner ¥ and Tth Streets, Wasd l
Bt They sl prvpare sad flle caveats, jrocare dewien
petents, trademmmrks, and refosnen, attend o relerted cnses

1 prepaned by e inveator or tther stlorneyy ), procury opy

Arhte, sttenel W Interfervmens, give written wALbme O
muitrry of IANSEaent, furnieh ropdes of patents in fact
strnd by every heuneh of patont basince both in (hie end
I farnign romglries

Patonts cbtadon) o Caneda, Vagisod. Vrsaer Redrtum
Germmany, Rosds, Prossie, Spaln, Portogsl, the Brithd

Colonies, md ol other countries
rraated

Where pabats are

A spovisl asies e male 16 (he Rotrwripe
sl laventhons petested throngh Ude
rrme st rmidence of b Jeten tow Falenta e oflen
sl f parter whale, b germons altracted )

Avenicanw m

Ageocy, with e

fnvemtem
by et olien

A gamptist of 115 pages, contatuing the lows and Al 4
rontice for obtalning Unitd Bistes patents, also & clrrgter

pertaicing rxedadvely W Fomtgey Patemts

Hatig coal Gy

Sl oountry, thne Ersntad, sle., sttt T Addrves
MUNN & Co,,
Potlahery SCIESTIVUI AMERIOAN

27 Park Row, N, ¥,
Braxon Ovvn—Corner ¥ and Teh Niroots,
Washdegton D«

WHEN THEIR SUPERIORITY QVER ALL OTHERS AS THE MOST PERFECT, RELIABLE AND ECONOMICAL

STEAM GOVERNOR IN THE WORLD
IS NOT FULLY ESTABLISHED BY ACTUAL TEST.

differ from all others both in principle and operation, and insure
any dcsirt‘d uniform sSpeocd under all variations of load or boller pressure.
Largoly in use by the U.S. ccvcmmcm at Treasury Dapartment, State and
custom Houses, Navy Yards, &o. also, by Iendlng Maonufacturing Establish=-
ments, Rolling, Saw and Paper Mills, Tanneries, &o., throughout the country,,
where the most positive and uniform speed is required. Address,
criptive circular of reference, &c.,

HUNTOON COVERNOR Co.,

They

for des-

Lawrence, Mass.

UR COVERING FOR BOILERS AND
PIPES savos lmnl\ Lwr Cent In Fuel
OCR FELT, CEMENT, AND PAINT FOR

ROOFS Is tho best In the market,

Asbestos Felting Co.

316~-322 Franort 8., N.Y.

IRON PLANERS,

ENGINE LATHES, DRILLS, &0, Sond for l'rlu‘ List,
NEW HAVEN MANUFACTURING CO.,
New Huven, Conn.

l) l(()l’()\,\l‘.\ l'()k CONV l("l‘ lu\B()H

Agents’ and Wardens® Office,Sing-8ing Prison, Novem-
ber 18, 1574,  Pursuant to o resolution of the Board of
Im;m‘mn‘ sonled proposals will be received by the un-
dersigned, at his office, Sing Sing Prison, up fo the 3rd
day o l)vrmnlwr, 1874, at noon, for the labor und services
of five hundred '(50)" male copviots confinéd in  this
prigon, to be employed In the Laundry business, to com-
mence on the It day of Deécember, 1574, for the term of
n\o )'l‘ll’ﬂ o).

Also, mponln for the labor and services of Fifty
\Inln Conyicts confined fn this Prison, to be employad In
the manufacture of Brooms, for the term of 5 years

Also, proposals for the labor and services of nm
Male Convicts confined In this Prison, to be employed
in the manufacture of Wooden Ware for the term of
n\_}g yoars (6), to commence on tho 1st day of December,

Tux CRLennaren DiAMOND SOLID
Esouy Winer, Pat, Enory Wheel
Muchinery and Automatic Enife |~ Also, proposals for the labor and servicos of Fifty
Grinders, Tor the rapid and perfect | Male (,ouviuu\ confined inthis Prison, to be employed in
grinding of Planer, Paper Cuttor, | the ure of M y for the term of five (5)
and Leather M-Hnlm: I\nl\v-, man- | years, to commence on the 1st day of December, 1574,
ufacturod by the AMERICAN Twisr Als0, proposals for the Inbor nnd services of Fifty
iy Co., Woonsocket, R, 1. Malo Convicts confined fn- this Prison, to be employed in
Now Chinreh 8t, W. 8. Janior, Agent. | the manufacture of Clgars forthe term of five (5) years,
JURSANRETT, Agent, ©0 Wellington Sireet, Montreal, to commence on the 1st day of Decémber, 187

.
With such labor and services will be furninhcd shops
‘I) I{ q yl\ T s und premises In the Prison Yard, ydraulic, no

No
steam power or Machinery will be farnished with sucl
labor and services, The uge of the Croton Water will be
allowed ot o reasonable rte.
Proposals for the labor and services of Male Convlets
: OIL.

Safost and best Ol ever made=burny in any lamp-for
salo overywhere, CHAR, PRATT & CO.
E «Mhu-lwnl 1770, 104 Falton street, N. Y*

to be employed fn the Laundry Business must be ad-
dressed to the undersigned, marked: Proposals for the
Labor and Services of Male Convicts to be Employed in
the Laundry Business. And each of the other proposals
must b sddressed In 1iRe manner and specify what the
nr\'k? ul;e rﬂlulrod for.

% for sdeh

will be furnished by the
Clork of this l‘mon to any person applying therefor,
They must be socompanied by the written consent of
the parsons to bovome sureties  in the sald Contract, and
thoy must luve annexed n justification of thie suret{es fn
guum not less than five thousand dol A8 provided
v A s s E R 8 y Beotlon B, (I‘Ptu 451, Laws of 1874, No proposals

111 be ontertalned ,which ‘offer more than one price per

POSITIVELY make enough from | day: and the right fa' rezerved to the Inspectors, with

now till January to keep thom | the assont o{ tho undcrllﬁ 4 to reject all orany of the

year. Entirely now foaturos, Immense snocess. lk- ulek, rrupouln o ; Jll thoy shall deem’ it for the Interest or
0

Send for valuablp specimens (free) to T, E. RE, | the State so
Publisher, No. 11 Dey St,, New York. y 1_ x.vm-:o WALKKR Agenun Wnrden.

]‘,\(.L\hh AND BOILERS, New and Second<Hand
4 Portable and Statlonary, For description, address
GOODWIN & WHITE, Ol City, Pa.

S 27~ EMERSONS PATENT PLANER SAWS ARE SUPERSEDING ALLOTHERS
A a7~ EMERSONS PATENT CLIPPER SAWS EXPRESSLY FOR VERY HEAVY FEE U‘M» D TIMBER
W 2c3- EMERSONS PATENT FLANCE TOOTHED S SAME PRICE OF SOLID SAWS.
S o~ EMERSONS PATENT UNIVERSAL AND ADJUSTABLE SAW f,w"c SENT AIDON RECEIPT OF P
N.B.SEND POSTAL CARD FOR CIRCULARAND PRICE L1 5T 70 EME RDON FORI] &C O BEAVER
AND LEVE

II“I\ rlNl Machinery, m-:ol?u\rom s T oS ok

“URR!LL & KIIZBB. 44 Hollidny St., lhlt.
cle. La nn\u: (orlnrﬁrn‘otk.
falpastinie for spare hours. BOY
Address JOHN A. ROEBLING'S SONS, mumt-rmr- ’

Crane Bros, m'g.Co.. o
CHICAGO. Excelsiop Do Your Own Printing
en do thelr
advertising, save monoy an
bave great fun and make money rm
¢rs, Trenton, N..J_, . or U3 .. New York,
Wheels and Boupe for conveying pmrnkmg distances,

M‘b‘. $9 Prosn for cards, labels, envelopes
| Business

| = trade. Amatenrl’rlnung. delig bl
|

ntmg ulpn"xi?ln* Send two stamps for full
P‘_ g ¢ talogue presses type efc, to the Mirs
€5S€° KELSEY & CO. Meriden, Conn.

IMPBO\’KD \'ER‘I‘I(‘JIL FNOI’NES Slx & mam'
JOHNSON, HESS & CO., 1345 Button-
- d.SlReL Prm-del P hh. Pa.

Send ford lr« alar,

B
‘ 3&"‘%‘8‘&.21:7: Time Duedor. capable of

. the "

a8 the sune ruc.bu different
7,

- mf% ‘Bo-to- VII:-.

Machinists’
TOOLS,

OF ALY KINDS, ¥ ‘__,!_T,E}“w}; 0-

uerk's

~DDRES® Parties h {nstru; u rlu: t au-
: 4 ThoTiEy from ime will be dealt with .«o":.‘i}‘.‘ to m‘-"' -
\.Y.Stéam Engine Co c
ortland Cement,
98 Chambers St. M(MWWM‘&RIMYDS(‘IEM l:{
Knw Youx A Practical Treatise on Cement farnished for 3 conta -
H. W. JOHNS' PATENT

ASBESTOS MATERIALS :

ASBEST0S ROOFING, for S eep or Flat Roofs in all Climates. e

ASBESTOS ROOFING PAINT, n strictly first clnss nrticle, rich color nnd superior bo‘!’-
ASBESTOS PAINTS, all colors, for genernl purpeses, in pails, Kegs, and barrels,
ASBESTOS BOILER FELTING, Shenthing und Lining Felts, gonern]l Roofing Materinls, ete.

These Materials are prepared resdy for use, and can be easily a
pplied by any one. Send for descriptive Pamphlets
Price Lista, instructions, ele. Liberal Inducenfents to (!eurrnl O'I"".lllll and Denl n':. y

}r' CAUTION ., —The public sre hereby cantioned agafust ‘;nrvhl-lhu’ or using any materials for the above or
similar purposes, purporting ' ANBESTON, unless they bear our name aned dates of patents.

Patentee -rlr'd.::‘v_l:':llu'n-ur-clurrr, ! H W. JOHNS, 87 Malden Lalle. N. Y.

GLASS OIL CUPE

Tirsss Fittiogs for Stoam, Water and Gas

for Catalogue T. HOLLAXD &
New York

MAXIM’S
Antomamc Pummm: Em:me

THE JORN HARDIOCK

NIAGARA STEAM PUMP,

W to 77 Pyart 8L, Brooklyn, N. Y.
Manufactured sololy by

Hubbard & Aller.

EXGINES AND BorLens,
Pulleys,Sharting and Hangers
1 Speavally.
] ARTLETT'S BOULEVARD, STREET,
and Park Latipw exool all.  Park size, $3 Stroet s“

Poulovard, §6.50; iefiectors, §1 10 #9 each. GENRKE
DEFOT, 46 Broadway, cor, Prinee 5t New York

Working Models

And Espertmental \l-rh'nr Metal or Wood, made to
order Ly 7\}!6’.‘!:..,,““\\

of

P:a.
o0

B T T BLAKE'S PATENT |
PHE HEALD & CISCO N o stone and Ore Breaker |
Patent Centrifugal anpx Crushes af) hard and rittie sobstances 10
e '\ D"I‘CTI-G \.’ A ll”l(l/ﬂ\ TAL, < nny :2’,‘:“,".‘:‘ -|l.l K }:-:,\ v,'\:lb'L:'
: Nedalaf Spectal A4 > ! \1' l-l\il'l' lnu-c

. e fo > Jovost ‘ The Mot Powerful, and e llnl) llrm'
1 . kX Maks 1y BUY A hulting, Good 'art Gets Tarbine ever
=D fra : - trasde Price of s ta -hroh to lllll

SW AIN,

WAIN o "\\:.n:ll helmutord, Mais

31 PARK ROW, N. Y
ILLUSTRATIONS OF EVERYTHINC,
LI ESIINLING AJICA W LNy, A VLS BN A VLN,

ROILER ﬁCALP. mmvm:'rmc 3 xne ..
Co., Madison, fnd. Y neies ; R, 1L, LM. Tnmwllla
Oowens, Lano & I)yrr Machine Co, St, Louis, Mo,
man & Burroll, Llu o Falls \ b

& Co., Cinclnnatl, l H, Harrlion, Nashvi
Singich, Rankin e Evanwville, Ind.: H.

Coleman, New Orloans, 10,3 L. Stanley & 00,81 St
GO B more. Ma. ; Babcock & wucox‘ﬂ’comnn'dtm.,x.'v

HARTFORD

STEAM - BOILER
Inspection & Insurance
COMPANY.

NARTYORD, CONN.

NOYE'S
Works

are the Iargest in the United Stal They make
Mumonc- ortable Mills, Smut .\hchlnu. ere, !llll
Plcks, Water Wheels,: Pulleys and_Gearing,

udunlcd to flonr mmn talogue.
T. NOYE & SOX, Buffalo, § Y.

OR %-\LE 2nd-lmnd. Portable and Sta-
tionm “ﬁ' es and Bollers, good as How, at h’-llot
Original Lost. or dmrlynon address
HAM & RICH, 01l Clty, Pa.

KIDD}ZR'S PASTILES—A sure: Relief for Asthma
STOWELL & CO., Charlestown, Mass

Machinists’ Tools.

EXTRA HEAVY. AND IMPROVED PATTERNS.
LUCIUS W, POND, MANUFACTURER,
Worcester, Mass.,
WAREROOMS % LIRERTY 8§7., N. Y.

§F™ Lathes, Planers, Boving th. Drills and Gear Out-
{ers a Speciaity,

C. XIE\’RY HALL & CO., ¥ Cortlandt St., N.X.City.

THE PULSOMETER.

The simplest, most durable and' effective
STRAM PuMe now in use, Wiipump gritty
or muddy water without wear or [njury to
1t cannot get out of onler,

Mill

its parts,

Branch Depots:

11 Pemberton Square, Boston, Mass,
l!?‘ )llrkel. bl.. Phllldc] phia, Pa.

59
Bonnﬂ!'m ern E: .:pot’l YetOriuu
" 811 & S18 North Second

o PRINTOUGF ITS e

amil pﬂnurnwmﬂq inmon
.mcol.mncaoo &

Now 1S THE TIME TO Stmscmx

New York Weekly.

BEST STORY AND SKETCH PAPER PUBLISHED.

CIRCULATION 350,000.
Largest Oireulation of any Paperin the World,
Everybody Reads it :_;W Admires It !
SEND THREE DOLLARS,

and yon will receive fmmcmr the
ATy paper in the Srvpai by wah. Comtaizing

% Mﬁammmncm R

Demavior, = y’v‘n’u how 0 act ot pod S
912500 K nowledgo-Box Roctpes und Medical suggos-
v a-m to Correspondents, on Law, Love,

SrRCRAR Arpiglen, sbring e

m‘% - variety of
Istorical dt- te., and &

SUBSCRIBE FOR THE NEW YORK WEEKLY
AXD YOU WILL BE
AMUSED, EXTERTAINED, ISSTRUCTED,
sud cheered by the weekiy vistia of that hiae never

AR TR Y [

falled 10 thie esteem of of resders.
Terms to &Wt
One y—r—lwm
o gedphe.
Ll . .= _,._...g
sgat at one
e b *&'«:ﬁ? =

hu. n ovrrypouo

o w«b-,:!_'-
e C e
SE e

Dy
: mrm (hu 1 -h-oh\ﬂy DECEINATY 1O eneure mw

: 4 after January 1, 1, vvvn p...:
o v: ‘I':n.b\ -‘- Yonx WERKLY. h S' ‘ 10 send

lth"’runh Mml malm.-rh

sy a precent onder of the

ery of lettars.

THE NEW YORK wnn! POSTAGE FREE.

subscriptions, ws all mall sg
the Naw Yous WERKLY postage nd.
ALL LETTERA SHOULD BN ADDRESSED TO
STRERT & SMITH, Proprictors,
23,27, 29 and 31 Rese St., N. Y. 110, Hox 4596,

with

. New hork

HE " Scientific American®™ s
CHAN EXEU mmtmaco*o
Lowmbard Sits,, Pullsdeiphia and %




