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A Peruvian Infernal Machine.

On the 8d of July the Chilinn transport steamer Lon wn.-«!
destrayoed in Callao Bay by an ingenious and effective tor-
pedo boat, A Peruvian officer took an ordinary fruit boat,
put a torpedo in the bottam, and over this be placed o false
bottom, resting on springs kept down by the weight of the
onrgo. Mo then loaded it with a very choice assortment of
camotes, yueas, chirimoyos, grandillas, fowls, turkeys, green
vogoetnbles, ote., and, towing it toward the blockading squad-
ron before daylight, set it adrift,

After floating about for some hours the torpedo boat was
seized by the Chilians and brought alongside the Loa,  As
the weight on the false hottom was diminished by the trans
ference of the cargo, the machinery in connection with the
torpedo was set free, and in n moment 800 pounds of dyna-
mite were exploded and the Loa was nlmost lifted out of the
water, The effeet, as described by those who were watching
the operation from the shore, was awful in the extreme,
Every house in Callao was shaken to its foundations, and
every ship in the bay shivered as though o fearful earthguake

had spent its fury beneath them, ‘The fated ship appeared
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as enveloped in one mass of flame, which resolved itself fnto
dense clouds of black smoke. When this cleared away she
seemed not to have suffered, but suddenly she was seen Lo
slok at the stern, while her bows went hh:'h in the air, and
the Loa disappeared forever,

Boats from neutral vessels picked up about 40 of the Loa's
crew; the rest, to the number of 150 or more, perishied

The Loa was an English bullt iron steamer. She was
armed with one long rapge seventy-pounder and four smaller
picces, and at the time of foundering had on board two long
range seventies, which were to have been mounted on the
iron clad Blanco Encalada, 140 tons of shot and shell, and a
miscellnneouns cargo for the et
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ELECTRIC LIGHT FOR MARINE USE,

The unprecedented number of disastrous and terrible ac
cidents that have occurred from collisions of steam vessels
in fogs, during the last six months, have created a great deal
of speculation and provoked much discussion in mechanical
and scientific circles as to the best means of averting such
disasters, It is generally conceded that among all the

Fig. 2.

MAXIM'S ELECTRIC LIGHT PROJECTORS FOR

LAND AND MARINE

£3.20 per Aunum,
| PORTAGR FREFAID. |

'devices and appliances proposed for this purpose there is
nothing that promises so well as the eleetric light, It isnot
only the strongest artificial light, but the smallnéss of the
point from which the light emanstes renders it singularly
well calculated for projecting a concentrated or parallel
beam, and makes it possible to get one hundred times more
light exnctly in the focus of a reflector than by any other
means,

Fog is simply & supersaturated stmosphere, an stmo-
sphere whose transparency Is affected by a surcharge of
vapor. A slight rise in the temperature dissipates it. The
sun raises the temperature of the air, and the air absorbs
the water and becomes transparent.  The quantity of solid
or liquid matter required to give a foggy appearance to the
air is surprisingly small, and the heat reqaired to dissipate

The electric beam, owlog to its great

heat, warms up all opaque bodies in its path, and, as it

might be sald, cuts out a way for itself Ihr-;ugh the fuf.';
thus giving it an unobstructed path for a considerable dis-

To produce this result, however, the beam of light

[Continued on page 130.]
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s | When seriously suffering from various malarious diseases,

3574
; often vomited bile with the mucus of his stomach.

that the forty days were ended, by eating a peach, he drank
5

o | twWenty-four hours after breaking the fast, The fungoid

EFFECT OF STARVATION ON THE BLOOD.
During the Iast hour of Dr. Tanner's forty days’ fast,
some of Nis blood was withdrawn from the hand and sub
jeoted 1o & careful microscopic examination by Dr, P. H.
Vandor Woyde. Tt was found (o be entirely dim'\rmn from |
lealthy blood. The corpuscles, which are otherwise smooth
and round fat disks, with a depression in the center, and of
an avermge diameter of 1-3600th part of an inch, were found
1o be ragged, irregular, and shrunk to the average of about
1:8000th part of an inch in dinmeter.

When blood is given time to dry on the microscope slide,
(e corpuscles may lose their smooth uppearance und he
como smaller by shrinknge, but in this case there was no
clinnoe to be misled into error by such o cause, us the hlood
was oxamined while perfectly fresh and the corpuscles still
moving freely in the plasma, '

Phis ragged appearance was so common i ull of them
LIt there was soarcely o smooth corpuscly among them, ex-
cept the white ones, which hud very nearly the normal size
and were smooth,  Their number, which ordinarily bears to
the red corpuseles the proportion of 1 in 400, was appar-
ently increased, ns in a field covering a dinmeter of 8000th
of u.n Inch, nud containing 40 corpuscles in its dinmeter,
nearly touching one another, a dozen white corpuscles were
soen,  As this field contained 20 x 20 x 814 or 1,250 cor-
puseles, it gives an average of nearly 1 white corpuscle in
100. Oceasionally the white corpuscles were seen clotted
togather in 4 way never observed in normal blood.

A further study of ‘these abnormal red corpuscles showed
that their rough appearunce was generally caused by points
projecting from their surface, and looking like a fungoid
growth which covered them, while in many this growth
appenred to he taking place at the expense of the corpuscle
itself and living on its substance, as the corpuscles most
densely covered were the smallest and the most Irrogular in
shape; in fact some of them appeared disintegrating and
breaking up.

We represent here some of the corpuscles as they ap-
peared in the blood of Dr. Tanner, as seen and drawn by
Dr. Vander Weyde, and at the side of the healthy blood
the contrast is striking. :

1 @@ ® R (%}3 iy
Jeof 1§53

Apy of tho Corpuscles of Dr,
Tanner's Blood after Forty |
Duys of Star ation,

Appearance of the Cory 1
of Normal Humuan Blood.

It is a common law observed in organic substances that
when a breaking up of the structure is impending, foreign
living organisms spring up, and are sustpined at the ex-
pense of the decaying orgunic body. Mould, and all kinds
of fungoid growth, originate according to this law, while
| in infusorial life it reaches its highest development. In the
|latter case it appears intended (o economize the orzanic
| materials of the structure, and in place of allowing them to

! decompose into their primary elements, and to be built up
again by the slow and laborious process of vegetation under
the influence of light, these organic materials are directly
‘transformed into food for the larger inbabitants of water,
{and finally for fishes, In this way a long laborious course
| of natural successive operations is cut short and the decay-
| ing organic material made useful more directly. :

If the formation of fungoid spores, which is of a vegetable
nature, also serves a useful purpose (which is probable), is as
yet a question to be determined by further investigation;
but certain it is that such a growth is not confined to large
masses, but even found on the surface of such small objects
as the corpusclesof the blood; this in fact has been recently

] investigated by microscopists, especially Korel, and such
| growth was found upon the blood corpuscles of patients

{such as typhus fever, elc., also in the Jast stages of con-
{ sumption; and they agree that this growth exerts a destrue-
| tive influence upon the body in which it takes root.

| The appearance of Dr, Tanner’s blood verifies this opinion,
Very-few, if any, corpuscles were free from the fungus, and
ull appeared to have suffered and shrunk in size, while many
of them had become irregular in shape, and evidently were
breaking up.  As it appears to be the function of the liver
to secrete the effete blood corpuscles, the liver of Dr. Tan-
ner must have been taxed greatly, and this would explain
his bilionsness during the latter stages of the fast, when he

In regard to the latter its digestive powers are phenome-
nil,  ITmmediately nfter breaking the fast at the exact hour

successively two largo glasses of milk, ate half a water:
melon, two beafstenks, five apples, drank Hungarian wine,
and had 0 good time generally, and was the ne “dayalready
in good condition, gaining at the rate of five pounds weight
every twenty-four hours,

The effect on the blood was already very perceptible

!upor(w had disappeared from u great many of the blood
| corpuscles, or, rather, porhaps, fresh ones had been evolved
|in the systom, which is the most probable, as they looked as
{ smooth and fresh as if they were entirely new. At the sec-
lnnd day about half of the Wood had become normal, while
on the third day most all the corpuscles were restored: how-
ever, there were here and there still some illl|N‘l’f(‘('lv ones,

of theso wore not yet entirely free from the fungold
growth e i
Powers of endusmnce havo been exhilited by various jndj.
vidaals, but we believe that none bave cver gone through j
such severe and well authenticated test of ph]ﬂca' endur.
ance as Dr. Tanner, to whom at least the credit should be
given to have practically demonstrated what man can endure
when lie, to use Dr. Tanner’s own words, ** once understands
his own machinery and knows how to run jt.”

COLOR BLINDNESS IN CONNECTICUT.

A recent et of the Conuecticut legistature provides that
on or before October 1 west; the railway companies of the
State shall ehuse overy person in their employ, a8 locomotive
engincers, firemen, conductors, brakemen, station ngents,
switehmen, flagmen, gote tenders, or signalmen, o bo ex.
amined at the expense of the raflvoad compiny in rogard to
color blindness and visunl power. and under sueh rules ag
the Bonrd of Health shall proseribe; and any corporation em.
ploying a perkon not possessing n certifionte showing that he
has passed nosuccessful examiontion shall be Hable to- o fine
of from $200 to §1,000.

Two grndes of cortifleates hnve been ndopted by the Board
of Health, the first grade belng issued to engineers, firemen,
and brakemen, the second grade to all other rallwny em.
ployes. The testsndopted are very severe, and the results have
led to the eirculntion of a petition, signed by most of the rail-
way officers in the Btate, asking the Bourd of Health 1o
change the methods of examination.  On the first day of the
examinations first-clnss certificates were refused to engineer
Charles Bullard, of the Bhore Line Rond, and engineer Wil-
liam Fisher, of the New York and New Haven Road, both
of whom had been many years in the service.  Mr, Bulliurd
had run an engine for twenty-eight years, giving daily proof
in all sorts of weather that his eyes were equal to the require.
ments of hig calling; and when subjected Lo practical 1ests
on the rond by the president of the company Mr, Bullard
gave ample ovidence of strong and clear vision. Inthe same
way Mr. Fisher satisfied the officers of his road that his visual
powers were entirely adequate to the needs of the service.

When it hecame known that these old and well tried engi-
neers were barred for failure to meet the exacting require-
ments of the examiners, the rest of the trainmen naturally
began to question the fairness of such tests; and the officers
of the railway companies were naturally not without sym-
pathy with their mep. 4

The examiners, on the other hand, insist that their tests
are simple, fair, and unmistakably accurate; and that any
method of correctly testing eves for color blindness and
strength of vision would condemn the men to whom certifi-
cates had been refused. )

From an impartial point of view it really looks ss though
the over-niceness of theoretical hobby-riders might bring
into disrepute the whole matter of visual tests for railway
men and pilots; and that the evidence of practical visual
power afforded by twenty or thirty years of recognition and
obedience to railway signals, in the management of locomo-
tives, certainly ought to count for as much as that obtained
with a lot of colored crewels in as many minutes. The ques-
tion is whether railway men can distinguish the red, green,
and white flags and lights used on their roads under such
conditions as obtain in actual life. The sorting of colored
worsteds may be the best way to determine this question;
bat, in view of the results thus far shown, practical men may
be pardoned for doubting it.

The World's Fair of 1883.-New York.

The first regular meeting of the Commissioners of the
United States International Exhibition of 1883 began August
10 and continued three days. The temporary organization
required by act of Congress was effected, and an executive
committee was appointed, with sub-committees on finance,
legislation, and sites. Provision was made for the opening
of subscription books, Septemuber 15, at the office of the
Farmers' Loan and Trust Company, fiscal agents.  The com-
mission will meet for permanent organization November 14.

An lmprovodicouo;'comprmor.

Three years ago the average cargoes of ships sailing from
New Orleans did not exceed 1,425 pounds of cotton per ton
register. By use of the modern cotton compressors the aver-
age has been-raised to 1,726 pounds.  In a recent issue the
New Orleans Price Current gives as evidence of the efficiency
of the Morse cotton compressor the fact that the British ship
Ben Lomond, of 887 tons register, lately cleared with 4,308
bales of cotton under deck (none in cabin or crew spaces).
The cotton weighed 2,054,848 pounds, making 2,816 pounds
to the ton measurement, the lurgest cargo per ton ever taken
by u sailing vessel from an American port, The larger part
of this cargo was **doubled.” The cargo was tied by hand
(colored men), and consequently without the 20 per cent ad-
vantage claimed far steam *“band pullers.” The cargo was
thus 85 per cent greater than,the average obtained with aver-
age compression, and the gain in freightage at the current
rute was nearly §4,000 for the single voyage.

The National Dontal Assoclation.
A mass meeting of dentists, representing the American
Dental Convention, the Ameriean Dental Association, and
two Southern societies similarly named, was held i thiscity,
August 11, with a view to consolidation. About 150 dele-
gates were present. . The result was the organization of the
Nationnl Dental Association, which hopes to absorb the other

rregular fn shape, as if they were romnants, and even some

organizations,
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. INFLUX THE SOURCE OF INVENTION.
Your correspondent, G. G., in a very learned and able arti

cle on ** The Evolution of Idens,” on page 97, has, 1 think, |

Inid himself open to attack in some of the views advanced.
He says, *Science declares that ideas are tho results of the
same natural forees which sct in organic oature; and mental
phenomenn are not different from other natueal phenomens
in kind, but only in greater comploxity,” and upon this up-
substantial foundation builds up the theory that ** ovolution
in nature on our globe has reachod its bighest stage in man,
and with him terrestrinl development bas areived ot o re.
markable tarning point.”  ** Instend of producing higher or-
ganisms, nature hus given to the human spocies the faculty
of Invention.” In other words, huving created w being in
all respects equal 1o itself, it bas transferred to him all its
powers, and has retired from tho scene of action for ever,
leaviog to him and his mystorions mistress Evolution the
government of the world on which he dwells,

G. G quotes Herbert Spencer 1o prove ** that no idea or
foeling arises save asa result of some physical foree expended
in p'mducln‘ " bur n greator than Spencer has said:
““Mun’s mind is his spirit, and the spirit is © man, because
the mind moeans the whole will and understanding, which
exist in first principles in the brain, and in derivatives in the
body, and they therefore include in their forms the whole
man,  Therefore the mind rules the body in all its particu-
Jars at will. Does not the body execute whatever the mind
determines? It directs the ear to hear, the eye to see, the
tongue and lips to speak; it impels the hands and fingers to
do what it pleases, and the fect to go where it wills, s not
the body, therefore, mere obedience to the mind, and could
it be such unless the mind were in its derivatives in the body ?
Is it conformable to reason that the body should obediently
act because the mind so wills? They would thus be two,
one above, the other beneath—one commanding, the other
obeying. This no reason will admit; therefore it follows
that man's life is in fiest principles in the brain, and in de-
vivatives in the body.  All the constituents of the mind re-
Inte to the will and understanding, and the will and the under
standing are receptacles of love and wisdom from the Lord
and constitute man's life."

*That the first principles or primary forms of life are in
the brain is obvions: First, from sense itself; for when man
exerts his mind and thinks he feols that he thinks in the
brain; he introverts his sight, contracts his brow, and fecls
# speculative process going on within, especinlly in the
upper part of the forebhead. Secondly, from man's forma-
tion in the womb; for the brain or head is first formed, and
for some time continues larger than the body. All the ex-
ternal senses, sight, hearing, taste, feeling, and language, are
Jocated in the fore purt of the head, and by means of fibers
communicate immediately with the brain and deaw from it
their sensitive and active life. The affections, which are
derivatives of love, portray themselves in the face; and the
thoughts, which are derivatives of wisdom, portray them-
selves in the light of the eyes.  Anatomy teaches that all the
fibers descend from the brain through the neck into the
body, and that none ascend from (he body through the neck
into the brain,

**Where the fibers are in their first principles and primary
forms, there life is in ita first principles and primary
forms.”

Will Herbert Spencer or G, G. maintain that the origin of
life is not at the origin of the fibers? What, then, becomes
of the proposition that ““all ideas are the result of some phy-
sical foree expended in producing them ¢

If T interpret correctly the teachings of the great Swedish
philosopher, we must look higher for the source of life and
inspiration than to the wonderful organization of flesh and
blood known as the natural man, which the scienlists say is
““the highest stage yet reached by evolution,”

‘Within the smallest particulars, as well as in the larger
members, organs, and viscera of the human body—the grand
microcosm of the universe—there is n conscious, breathing,
pulsative soul in constant communication with the author
of life. So in and above the world of matter there is a
world of spirit, through which life from the Divine is con-
stantly flowing into all forms and organizations of matter
fitted for its reception.  If this was for s moment suspended,
all ammal and vegetable life would immedintely end, the
revolving earths and the mighty suns be consumed like
meteors, and chinos would come ngain,

But as the heavens are eternnl, and materinl worlds and
systems of worlds are but representatives of the grander
glorics of the spiritun] and celestinl dogrees of hife, so will
the physical universe endure for ever. Here, then, s the
gource of all inspiration.  The poet, the artist, the iventor,
or the divine may drink from this inexhaustible fountain.

As the blnzing center of our solar system is dally secking
in the erevices of the rocks for seed to germinate, or in tho
fathomless oceans for leviathans to bring forth; so the great
Sun of the spiritusl universe is sending forth his light and
heat to bless with new inventions for the comfort, new de
lights for the eye, new harmonies for the ear, and new Joys
for the hearts of his children.  Not astep do we take but by
his permission, not o mouthful of food that he does not pro-
vide, not an hour of sleep that he dwes not send,

Mao, the crowning glory of the universe, comes into the
world more helploss than the vilest worm.  Without assist-
ance he would soon die for lack of nourishment, whereas
all other forms of animal life are born into full knowledge

and ability where to seek their food, to know their compan- |

1ons, which wre fricuds wud which are encmies; coustruct

'hullu'u, form muarringes, bring forth young, love them ten !
derly, provide for them until able o care for themselves,
wned to porform tho snme offices, and by procreation perpets
unte thelre kind,

Maun s born without any knowledge whatever, and yol ho
hins the enpieity to attaln the wisdom of the highest angels,
and Hight in given in proportion to his power to receive and |
appropriste. Al luventions are given by ionflux from the
world of spirits.  When the printing press, the stesm engine,
the sewing muching, and the telephone were needed sultable |
mediums were found for trunsmitting the knowledge of them
o mankind,  No amount of **physionl foree " could have
produced one of them.

Within the past one hundred years a greater lood of light
hus beon poured upon the earth than has fallon during nny
ton centuries since its ereation,  What tongue can tell the
progress of the next golden eyele?  When higher altitudes
nre attnined by the spivitual man on the earth and in the
heavans, the natural will rise to higher stages of dovelop
mont than have yet been reached,  When the new sohools
of philosophy, instead of attributing all things 1o mature, nud
evolution, and force, will ** render unto Cresar the things that
are Cosar's, and unto God the things that are God's,” when
science and religion, hand in hand, drink together from the
fountain of divine reveladon, and reason and ratlonnlity
prevail over skepticism and pride of opinion, then will come
the golden age of the world.

Coances Ruese
Baltimore, August 9, 1880,
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ARTIFICIAL CITRIC ACID,

Among the latest trinmphs of the synthetical chemist we
bave to record the preparation of citric acid by Messrs
Grimaux and Adam, of France. All the principal acids found
in the vegetable Kingdom bad already been prepared, and
for several years citric acid, the acid of the lemon, tho cur
rant, and gooseberry, has been the only one of which it
could be said, “* this acid has not yet been made artificially,”
Tartaric acid had been made severnl years ago from dibrom.
succinic acid, and malic acid, the acid of unripeapples, from
monobromsuccinic acid, an acid obtained from amber; but
succinie neid itsell was made from ethylone eyanide.

It would be hard to tell why the synthesis of citric acid had
never before been attempted, since the process involves no
unusual operations or uncxpected reactions.  As early as
1872, C. Bischofl, in Berlin, began the study of the dichlor-
acetone, from which citric acid has recently been made, in
the hope, as he said, of making artificial citric acid, Having
learned that Glutz and Fischer were also studying the com-
pounds of this dichloracetone, he withdrew from that field.
As these gentlemen had not published anything further on
thut subject for several years, one of our own chemists in
this city again began the synthesis of citric acid, but stopped
on learning that Grimauxand Adam had preceded him, and
secured the ficld by & communication made to the Paris
Chomical Society in May last.

The details of the preparation of citric acid, as published
in Comples Rendua (xc., 1,052), are nearly as follows: Glyce-
rine is subjected to the sction of hydrochloric acid gas,
whereby two atoms of hydrogen are replaced by chloring,
forming a liquid ealled  dichlorhydrine, CH.ClL,CHOH,
CH,CL  This substance when oxidized by a mixture of po-
tngsic chromate and sulphurie acid yields dichloracetone,
CH,0LCO,0H,01, This product was next treated with
concentrated prussic acid, which formed with it a cyanide
readily convertible by hydrochlorie acid into dichloracetonic
acid, This acid had not previously been prepared, although
Bischoff long since made an acid isomerie with this one from
another form of dichloracetone, The graphic formuls of
Grimaux's neid is:

CHLCI
(l(()ll)(J()()ll

CH,OL

This acid was distilled in vacuo and then extracted with
ether, which left on evaporation a sivap that gradunlly be-
came £olid, forming transparcnt tabular crystals, solublo io
water, aleohol, and ether, and fusing at 807 to 929, and sub-
limable at a gentle heat, but cannot be distilled,

The concentrated solution of the sodn salt of thisueld was
heated with two molecules of potussic oyanide, whon the
ehlorine exchanged places with the cyanogen, producing po-
tassie ebloride and dicyanacetonic nold:

CH,CN

!
GO0
|
CIH,ON.

Phin substance, ns expeeted, proved 1o bo a nitrde, € 0., o
substance which by saponification with potash yields an neld,
or rather its potash sult.  The acid thus obtained is Identd
cal in every respect with that obtained from lemons; o fact,
is really citric acid, thus establishing the formuls of this
nold ns:

CHL,COOH

(.l(()ll)CO()ll

!
CH,COOH,

| The synthesis of citric ncid is looked upon at present us »
[ triumph of more theoretical than practical interest, because

| ¢itrie neid ean be mude more cheaply from natural sources

I

than by this new process, Since citric acld, oo, Is much
employed in fluvoring and in medicine, the use of oyanides
in its manufacture is highly olijectionable, lest In its manu-
fucture o trace of this deadly poison remain o the floished
product,

Now that the constitutional formuls bas been fully estab-
lished by this synthesis, there is more probubility of citrie
being mude by other methods, and alibough the prepuration
of an weid from a cyanide is the casiest and best known,
other processes may yet be devised which shall remove this
objectionable fenture,  For use in dyeing cltrie seld made
from cyanhydrine would be as good us any other, if the pro-
cess can e improved so as to render it profituble on o Jarge
sealo P

Bome enconrngement can be derived from this synthesis
s showing that in some depariments, at least. ehemistry has
renched the point where it is possible o predict what will
be the result in certain cases.  Like an cogineer planning &
sories of works, these chemists started out with s definite
object in view, planned cach step, and followed the plans
which lead to the expectegl point.  In this sense, st least, it
I8 n victory. E J. H
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A GOOD YEAR FOR SBTATISTICS,

Besides being a ** consus year,"” 1880 has the distinetion of
showing the largest foreign commerce, both in exports und
imports, ever known in the history of the country. The
grand total for the fiscal year ended June 80 amounts to
$1,603,670,480, an increase of 30 per cent on the foreign
trade of 1879, and about 81 per cent on that of ten years
ngo.  The **balance of trade” In our favor, or the excess
of exports over imports, amounts to £167,908,350, althongh
we have imported, as partinl payment of this balance, £75,-
801,391 in gold and silver coin und bullion, more than our
coin snd bullion exports; it is probable, however, that no
inconsiderable proportion of the remainder bas been taken
up ns the profits of carriers, n service in which American
ships find comparatively little ecmployment.

There is bardly an intelligent American but would feel
greater pride than is now possible were the large exports
we are making to a more considerable extent of manufac-
tured articles. The enormous incresse in shipments has
been made up almost exclusively of breadstufls, cotton, and
provisions, while in manufactured articles our foreign trade
for the past year has been almost at a standstill, The prin-
cipal explanation of this is probably to be found in the
great and sadden advance in prices which ok place last
fall, with the general revival of trade here, but values have
ngain dropped, in most articles, nearly to where they were a
year ago, and those who are endeavoring to enlarge the
foreign market for American manufactured goods are now
working under more favorable conditions than they have
been at any previous time within the past twelvemonth
It may be interesting, however, to note that in some import-
ant specialties of American manufacture the exports show
an increase. The complete fignres have not yet been col-
lected from all the custom houses for the year, but, taking
the last statement of the Treasury Department, which
brings down the returns to May 31, we find that there has
been a small increase in our shipments of all the following
articles: Plows and cultivators; mailroad, passenger, and
freight cars; car wheels; stationary steam engines; fire-
arms, cannon, and guopowder; clocks and parts of; mathe-
matical, philosophieal, and optical instruments; organs and
melodeons; paper and stationery; prioting presses and type;
scales and balances; wines; tin and manufactures of; and
waltches and parts of. That we bave been able not only to
hold our own, but actually to increase our exports in all
these specialtivs during a year when the home market has
been so disturbed, presents an outlook for the future which
contains much of promise.

When, however, we turn to our imports, and find that
they exceed those of 1879 by 30 per cent, and that many of
the articles which help to make up the inerease are such as
we excel in the manufucture of, and on which have to pay a
high duty, wo then are presented with a practical demon-
stration of the cheapness of lnbor and eapital in Europe and
the far more favorable situation of all classes here.  These
increased imports are of every description of staple and
fancy articles, but the larger trade is principally conspicuous
in manufactures of cotton, flax, iron and steel, silk, and
wool,  Our own manufacturers in all these lines have had
n full business, but, besides what they have produced, we
have been taking liberal supplies from abroad in exchange
for our bountiful ngricultural products.  The circumstances
under which this trade has been done, showing no secumu-
Intion of foreign indebtedness, and a liberal balance to our
oredit abroad, to be covered by gold shipments to this
vountry, uré more favorable 10 our continued prosperity
than they have ever been in any former period of excessive
imports.

- \ e

The St. Lawrence River Tunnel,

Surveys wore begun August § for the long-tulked of tun-
nel under the St Lawrence River at Montreal. The line
contemplated is from the Liverpool wharf, Monteeal, to the
Hudson Cotton Factory, at Hochelaga.  The niver has a
depth of 42 feet, and the tunnel will be 40 fect below the
bottom,  The work has been undertaken by the South Shore
Railway and Tunnel Company. Mr. Walter Shanly, well
known through his connection with the Hoosac Tunael, is
cluef coginecr. ) e
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FIRE IN A PENNSYLVANIA COAL MINE. ’ CLUTCH FOR BOW STRINGS,

A fire which threatens to be one of the most disastrous in
the history of American coal mining, broke out August 9, string whilet
in the Keely Ruo Colliery, at Shenandoah, Pa. Nolives were engraving. ‘
lost, and all the mules and portable machinery had been safely pistol, and it ('lm.nps !lw ATTOW A well as ll.lu bow string,

1 10 the surface before the fire became fully developed. and when the string s struined 1o the ""l""’"‘_' "'""""'-l it
Mine Inspector Parton and Ex-Mine Inspector Edmunds at- may be imstantancously released by simply pulling the trig-
tribute the fire to spontancous combustion in a quantity of
conl waste which had been dumped into a break leading into
the mine. A breast had been worked up to the surface not
far from the breaker, and the opening had been used as an
economical receptacle for dirt, slate, and other mining re
fuse. The natural oxidation of this stufl caused an outtlow
of * white damp* into the mine, and the efforts made to
ventilate the mine only served to force more air through the
heated and {nflammable matter, resulting in its general com
bustion and the threatened destruction of the entire mine

The Keely Colliery is in the mammoth vein, and its work. |
ings connect with those of the Kohinoor Colliery and with |
those of Colliery No. 8. The situation is a critical one, a8
the Keely Run Colliery cannot be dooded without drowning |
others: while if it is not flooded the fire must spread (o and
ruin & number of very valuable properties.
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ELECTRIC LIGHT FOR MARINE USE,
[Continued from first page.]
must be a very strong one, and concentrated to its smallest |
possible dimensions, in order that the volume of air ope- |

rated upon may be very small.

We give herewith engravings of electric light apparatas
designed by Himm 8. Maxim, MLE., the electrician of the
United States Electric Lighting Company, for projecting a
strong parallel beam for marine and other uses.

Fig. 1 (on this page) represents the dynamo-electric
machine for producing the electric current This ma-
chine has an armature of soft iron rings, with the wire
wound parallel to the axis, both plates and wires being so |
arranged that a free circulation of air through the armature
prevents any dangerous hesting, even if the machine is run |
on a short closed circuit—a test that would soon destroy |
many of the best forcign machines. The armature is so
buiht up in sections that no current is induced in anything |
except the wires which gencrate the current for use. The|
magnels are of soft iron bars with spaces between. |

The commutator is large and beavy, with the sections |
curved in a right and left hand spiral, so that no break in
the current is possible,

The whole forms a neat and compact piece of machinery,
admirably bullt and well ealculated for the purpose intend:
ed. It may be driven with o beit from any source of power,
or a small high speed engine which has been especially de-
signed by the same inventor may be applied directly to the A Plucky and Intelligent Dog.
spindle, thus completely obviating the annoyance and vexa-| Recently a number of soldiers went from Fort Craig
tions accompanying the use of belts in a damp atmosphere. | to the Rio Grande for a bath. Among them was Captain

Fig. 2 represents the projector for throwing the light. | Juck Crawford. After being in the water about three quar.
It copsists of a strong brass cylindrical
case mounted on trunvions, so that it
moves freely in any direction. The lamp
used in this projector is the same az de-
scribed in these columns some months
ago (Maxim’s patent) It is & focusing
lamp, that is, one that feeds both carbons
in proportion to their consumption, thus
keeping the luminous points always in the
same place. To enable the operator to
bring the carbon points exactly in the
focus of the reflector, regulating screws
are provided. The lamp may be raised
or lowered at will, or moved forward or
backward with equsl facility, A smal
lens placed In the side of the reflector
throws an inverted image of the carbon
polnts on o ground glass screen, so that
their action and position may be observed
without any daoger or inconvenience to
the eyes of the operator. The silvered
reflector is eighteen inches in dismeter,
and in form is a perfect parabola
The apparatus is highly finished and pre
sents & fine appearance on (be deck of a
ship. It is inclosed so that & heavy sea
cannot juterfere with its perfeet working.
When it Is desired to cut off all light in
the foreground, and Numinate only dis-

tant objects, s Jong funnelsbiaped bonnet
is fastened (o the front, thus removing all
except the small central beam.

Fig. 8 represents a cheaper form of
projector, which may be used on land or
ot river steamers. It hax all the moye-
ments and will produce the same results

ns the more expensive type, shown in
Fig. 2. The lront #lnss in fn strips 1o pro.
yent breakage, due to the Intense heat evolyed. Either fers of an hour Capiain Jack started to cross toward the
of these projectors will throw a beam of Hght strong ' other slde of a sand bar, on which the water wis only from
enough (o read by, st & distance of five miles on a cloar | six fnches 10 a foot deep, Severnl of the others followed
pight and many bundred feet in 5 denge fog. Juck, and they bad considerable fun tripping each other and

Further information may be obtained by addressing the rolling over in the water, while two of the boys got Jack
United Slates Blectrie Lighting Company, 120 Broandway, down in the shallow water and tickled him in the ribs until
Kew Y“.'» R | oo : he was nearly exbinusted with Inughter, belng very tioklish

In order to get away from his tormentors Jack rolled over
m‘l_lcﬂl““ﬂ!ind of the Centenuigl Eahibition now | toward the deep water on the lower edge of the bar, and
drives the machinery of lluz San Francisco Mint :

BEARD'S CLUTCH FOR BOW STRINGS.

ger, and without the relaxation of the muscles of the arch-
er’s arm, The munner of using the device is shown in Fig.
1, while the clutch is shown on a larger seale in Fig, 2.
Fig. 3 is a cross section near the end.

This invention was recently patented by Mr, C. M, Beard,
of Elroy, Wis,

e — ——a

{ when he got up on his feet he kept backing down stream,

Fig. 1.-MAXIM'S DYNAMO-ELECTRIC MACHINE,

[AucusT 28, 1880,

and although there was not moro than two feet of wager

A novel arrow holder, which holds the arrow and the | where he stood, yet the current was '0_""008 that it would
e bow Is being drawn, is shown in the annexed | carry bhim down should he lose his footing.  He kept splash
It is designed 10 be held in the band like a|ing water on those who had been tickling him, and banter-

ing them to come on after him, when suddenly he made two
or three desperate efforts to get back, but failed.  Yet he
«aid not & word, or the others might bave joined hands and
| reached for him. No one dreamed for a moment that he
was trying to extricate himself from the quicksand. Alla
onoce he went down like a pieee of lead,

The next instant Jack's dog Hero, a beautiful 8t Ber
navd, was seen swimming toward his master, while he set
up a how! that seemed to say *‘ I'm coming." Jack came

| up about twenly-five yards below where he went down, and

right in the center of a terribly swift current, near where
| the river made a quick, sharp turn. He was almost ex-
| hinusted when the sand broke from under him, and, striking
iu whirlpool, he could make little or no headway, and had
[to use all his strength to keep from being caught in
the suction. Hill, a soldier, as soon as he saw the dog
’ go for Jack, also sprang in the current, but Hero got to Jack
first, just as he was going down the second time, and, tuk-
ing him by the hair of the head, brought him above water,
Juck, who never lost his presence of mind, eaught the dog
by theback just above the hip, and the faithful Hero brought
him safe to shore, almost a mile below where he first went
down. This was a narrow escape, ns an officer and five go).
dicrs went down nearly in fhe same place n few years ago
and were never seen. A wagon and team of mules disap-
peared in the river two years ago and have not turned up

| yet.

An old Mexican brought Jack over from the opposite
shore in a boat, while Hero never ceased licking his hands
and face until he came out of the boat.—Denver (Col.) Thri-
bune

MECHANICAL INVENTIONS,

Mr. Herbert Symonds, of Detroit, Mich., has patented an
improved hooded coal hod, which is so constructed that the
coal cannot fall off at the sides and back while being emp-
tied, and so thatthey cannot have their discharge aperture
| clogged while being filled.

An_improved folding attachment for sewing machines
has been patented by Megsrs. James 8. Foley and George
W. Comee, of Waseca, Minn. The object of the invention
| is to fold the cloth once before it is hemmed, and it consists
| in & combination which canuot be clearly described without
engravings,

Mr. Joseph Langlois, of St. Johns, Quebee, Canada, has
patented an improvement in heel trimming machines, which
consists of novel devices for holding, tightening, raising,
lowering, centering, and otherwise adjusting the trimming
knife, and for holding and releasing the boot or shoe ope-
rated upon, and of other novel duxiliary parts.

An improved attachment for sewing machines which will
fold down the seam immediately in front of the needle, so
that the basting and ironing will not be
required, has been patented by Mr, Johann
F. Schroeder, of Brooklyn, E. D, N. Y.

An improved portable elevator which
is to take the place of ladders has been pa-
tented by Mr. Horace H. Barnes, of Dry-
den, Mich. It is simple and convenient,
and it consists of a central post provided
with a number of pivoted braces, and sur-
rounded by a sliding box platform provided
with a windlass, the rope of which passes
over suitable pulleys and is fastened to
the central post, 80 that by winding the
rope on to the drum of the windlass the
platform and the person on it are raised to
any desired height, and may be held there
by o pivoled brake pawl,

A simple and effoctive double action
lifting jack has been patented by Mr.
James F. McCormick, of Louisville, Ky.
The invention consists of a hollow rack
toothed column, In which moves a vertical
working bar that carries pivoted on its
head a bifurcated lever, within each end
of which lever are pivoted curved swing-
ing pawls that engage alternately with the
rack teeth of the column as the Jever is
(;’L\cmlcd. and thereby elevate the working

r.

Mr. Charles H. Shippee, of Wickford,
R. L, has patented an improvemont in car
couplings, the object of which is to per-
mitof coupling the cars automatically and
avoid danger to life and limb; also 10 con-
struct couplings so that they will couplo
with the Millor conpling and with a com-
mon Hnk to any usunl form of drawhead.

Mr. Charles Seymour, of Deflance, 0.,
hus patented an improved huab tarning nthe, the object of

which is to obtain a more rupid reduction of the hub block
[ than can be obiained by the ordinary means; also to dis
| pense with complicated and rapidly wearing parts, and sim-
plify the mechanism for shifting the cutters,
| Mr. Albert F. Pllughaupt, dr., of Brooklyn, N. Y., has
| patented an improved device for preventing the entrance of
sewer gas into buildings. This device is so constructed as

W operate automatically to discharge the sewage Into the
seweor,




- Aucust 28, 1880.]

A LENS WITH VARIABLE FOCUS,

The human eye has frequently been compared with the
camera obscura, and in many respects this comparison seryes
to illustrate the formation and action of the eye; but one of
its most sensitive members, the crystalline lens, is so far
‘superior to all instruments that can be produced, that all
attempts to illustrate its nature and functions by means of
instruments have so far been in vain,  The camera is only
adapted to elearly produce the images of objects when they
are within certain limited distances governed by the nature
of the lens, whereas images are produced in the human
eye with the greatest clearness, independently of distances,
This property is due to the crystalline lens, which, under
cortain influences which we eannot examine here, changes
its form and produces greater or less deviations in the direc-
tions of the pencils of luminous rays that enter the eye.

Dr. Cusco, who has occupied himself very extensively
with ophthalmology, has invent-
ed a lens with variable focus

Scientific Jmevican,

of doing this is represented in the engraving, which we
take from La Nature,

In a durk ¢hinmber an opaque eylindrieal hood, provided
with o longitudinal slot, is placed overa lamp in such a
manner that the rays of light can only puss through the
slot, aud are thrown upon a sercen of ground gluss, upon
which graduated lines are drawn,  Anothersimilar gereen is
placed upon a standard provided witha scule, aud the variable
lens is placed in the middle between the two screens.  The
pressure in the variable lens 18 equal to the ordinary air
pressure, A lens of known sirength which produces o
real imago on (he second sereen is ndded to the combination.
Then the lens and the second sereen are gradually moved
from the lamp, but always in such o manner that the leos is
midway between (the sereens, until an imuge of the figures on
the first sereen is seen clearly on the second.  The pressure

of the water in the variable lens is then gradually increased
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may, in their turn, be divided into two sub-clasees, the first
comprising applinnees fizd to the wagons (and some effi-
cient nrrangements of this kind hiave been devised), and the
second comprising portable appliances to be carried by the
men engaged in shunting operations, Mawlam's railway
truck coupler, the illustration of which we take from Enyi-
neoring, belongs to this Inst-named class, It consists simply
of o light wooden handle, having mounted on it an instro-
ment of the form shown in Fig, 3 of the annexed engrav-
ings, this instrument enabling an ordinary coupling link to
he effectively grasped.  The mode of using the instrument
will be at once understood from an inspection of Figs. 1 and
2, but we may remark that many shunters prefer keepiug
the handle wholly below the buffers during the coupling
operation instead of resting it upon the buffers, as shown in
the Inst mentioned fignre. Mawlam’s coupler has now been
in use about two years at the Northeastern yard at Stockton-
on-Tees, England, and ashorter
time at some other yards, and

which beautifully shows the ac-
tion of crystalline lens. A metal
ring of a suitable thickness is
mounted on the top of a hollow
standard, and two disks of glass
are secured in the rving, one at
each edge, with tight joints.
The hollow disk thus formed is
filled with water or some other
transparent liquid, and the hol-
low standard is connected with
a small reservoir that can be con-
veniently raised or lowered, us
may be desired, or with a rub-
ber syringe bulb connected by
means of flexible tubing.

The reservoir must be adapted
to be raised or lowered so as lo
permit of varying the pressure
of the liquid in the apparatus. In
this case two rings, or double
disks, are shown, but they are
provided with cocks so that either
can be shut off from communi-
cation with the rest of the appa-
ratus, The apparatus is con-
pected with a siphon pressure
gauge, filled with water or mer-
cury. If the pressure gauge indicates zero the pressure
in the apparatus and between the glass disks will be
equal to the pressure of the exterior air, and the glass disks
will remain plane, simply forming a refractive disk with
two surfaces, which cannot produce any variation in the
divergence and convergence of the pencil of light that
traverses it; so that if a real imnge of a luminous object is
produced on a screen by means of another lens, and the
above deseribed disk or water lens is interposed 50 as to
cause the rays of light to traverse it, the clearness of the
image will oot be impaired; but if the pressure of the water
in the apparatus is increased, the disk of glass will swell
outward under this pressure, and the two disks will form n
double-convex lens, which produces an augmentation of the
convergence of the rays of light, and thereby destroys the
¢learness of the image on the screen, The changes of the
pressure may be very minute, for the instrument is so very

sengitive that the least compression of the rubber bulb, which
corresponds o
the most fecble
varintion of the
pressure,  will
produce n
change of the
focal distance.
But the experi-
ments with this
interesting  in-
strument do not
end here, for a
concave lens can
be produced in
o #imilar man-
ner,  Ifthe pres-
pure gauge indi-
catey  zero, the
rubber bulb or
the reservolr is
lowered and con-
sequently  pro-
duces & vacaum
between the two
digks, 8o thal
the pressure of
the outer air
presses them in.
waurdly, forming a double-concave lens.  This lens will
diverge the rays of light and cause the images obtmned by
soother lens (o appear more distant.

This apparatus is very woll wdapted for obtaining and
makiog leuses of acertain power. Ench model is specially
weadunted aceordling to the thickness of the glass used, its
pature, the manner o which it Is secured in the ring, ote.,
asall this Influences the action of the pressure of the water,

1t in nocessary to determine directly the foeal distance
Bt corresponds 1o & certain given pressure, T'he method

the testimony of the shunters
vsing it is very strongly in its
favor, both as to the rapidity and
safety with which it enables the
work to be done,
—0 >
NEW INVENTIONS,

Mr. William R. Phillips, of
Milford, Del., has patented an
improvement in fruit driers,
which consists in combining with
slotted walls slides, cleats, and
movable cross bars,

Mr. Gerbart Rauman, of Mid
dletown, Conn., bas patented a
spring closer fordoors, gates, and
blinds, so constructed that it
will close & door, gate, or blind
however much or little may be
opened.

An improved toy pistol has
been patented by Mr, Henry S.
Lockwood, of South Norwalk,
Conn. The improvement relates

DR. CUSCO'S LENS WITH VARIABLE FOCUS,

until thislens produces a clearand exact image on the second
screen, The subdivisions on the lines of the screens permit
of comparing the sizes of the images very accurately.

NEW COUPLER.,

During the past few years attention has been prominently
directed to the dangers attending the coupling and uncoup-
ling of railway trucks in shunting operations, and a good
deal of ingenuity has been expended in devising means of
diminishing this risk. The inventions which have been
produced for this purpose may be broadly divided into two
classes; namely, first, those in which the ordinary couplings
are replaced by automatic appliances, which couple the
trucks on the latter coming together; and, second, those
which consist of appliances by meauns of which the ordinary
couplings can be connected or disconnected withont the
necessity of a man going between the wagons for the pur
pose. As regards inventions of the first class, they are open

MAWLAM'S RAILWAY TRUCK COUPLER.

o the objection that, however efficient they may be, they

to pistols baving their barrels
pivoted so that the breech may
be swung upward to permit
insertion of a cap or cartridge.
The object of the invention is to dispense with the nseof
springs or catches for holding the barrel in place, and there-
by simplify and cheapen the construction of the pistols.

Mr. Edward P. Hafl, of New York city, bas patented a
double crochet needle formed of a tube, into each end of
which a crochet needle is inserted. These needles may be
fine or coarse, and may be replaced by others when desired
and are inverted in the tube when not in use.

Mr. John McAnespey, of Philadglphia, Pa., has patented
an improvement in ice cream ‘beaters, which consists in a
povel construction and combination of & vertical barred
beater and an automatic scraper for removing the ice cream
from the interior surface of the can.

Mr. Emil P. Raether, of New York city, has patented an
improved bottle stopper especially adapted to bottles con-
taining sirups, bitters, and other fluids used in restaurants

Au npparatus for filling casks and bottles with Iager beer
or other liquid impregnated with air or gas under pressure,
s0 constructed
that the pressure
may be regu-
Inted as desired
and without
wasting the li-
LR quid, bas been
: : patented by Mr.
: J.C.G.Hapfel,of
L New York city.

A simple and
efficient appara-
tus for extin
guishing fires
has been patent-
ed by Mr. Lewis
A. Folsom, of
Dalton,Ga. The
invention con-
sists of two
barrels or other
e ) vessels, sel one

» » within the other,

. the outer one

containing sul-

phuric or other

acid, and the

inner one ear

bonate of soda or other alkaline ecarbonate, and into the

i |

b

.
S

L

Involve extonsive nlterations of rolling stock, and u large'latter vessel o third vessel, containing gunpowder or other

expenditure, which rilway companies are Jittle disposed to |

explosive, is introduced, the explosive vessel having a fuse

undertake, while, moreover, they nlso involve for their effi- | or tube filled with powder connected with it and extending

'

cient Introduction something like a concerted action bes

i
tween different railway companies and wagon owners—i |

most diflenlt thing to seoure,  Even for this lnttor reason
alone applinnces of the second oluss are fur more likely to

find favor

upward through the cover of the other vessels, so that fire
applied to the tube or fuse will be communicated to the ex-
plogive in the interior vessel, and cause an explosion which
will burst asunder the containing vessels, and thereby cause
their contents to mingle, geverating o sufficient volume

These nppllances of the second class nbeve wieotioned, | of earbonic scld gy to extinguist the fire,

& ‘A




L

s patentod o paint
k 1o, s the bottoms of yes:
sof surface, nnd on vessels to pre:
iﬁ‘ ‘ g, mmd of Jh.::uon Clty, Kan, tins pat
b~ EIQ'W'W:,&N permits of keeping the nui:

“a limited space without requiring n long ropo
ur snd insurmountable fences.  The Inven.
‘an anchor or like device attached to the
the animal, %0 that if the animal steps over
surrounding fts pasture the anchor eatches on
" tbe top wire of the fence, thus holding the animal.

~ Anlim bolder for tape, brald, ete., has boen patent

‘ed by Mr. Bdward P. Haff, of New York city, 1tisformed
ofn Ushaped spring clamp, with a double slitted croas plece
and roughened or serrated shanks adapted 1o clasp the sldes
of the material.

Mosstrs, Jules and Charles Schmorber, of Paterson, N. J.,
and Julos A, Areault, of New York eity, havo patented o
machine for geinding and mixing plastic compositions or
substances, suel as pyroxyline compounds or others of
which the solvents or part of the ngredients, belng volatile,
require working in closed apparatus to prevent loss of the
volutlle portions  The invemtors make use of n hollow
eylindor for receiving the plastic material, formed with a
steam facket and fitted with a piston that 1s 1o be recipro-
cated by suitable power, and the eylinder s connected by
pnmg\-; at its opposite ends with the grinding mnohine, so
that by the movement of the piston the muterial is forced
back and forth, through the geinder until the operation of
mixing and grinding is completed.

Messrs. William Comwall, Sr., William Cornwall, Jr.,
and Aaron Corawall, of Louisville, Ky., have recently pa-
tented an improved machine for mixing materials suitable
for making soap, also for mixing other plastic or pulveru-
lent materials for other purposes. The improvement con-
sists in the construction and armngement of the rotating
arms employed for creating currents, which move in oppo-
site directions, but in different parts of the materials placed
in the mixing vessel or receptacle.

Mr. Hollis C. Trout, of Minneapolis, Minn., has patented
a receplacle for mail matter, so armanged that its interior can
be quickly and easily inspected withoul opening the cover.
The sides of the box are formed of wire gsuze or of glass,
or glass protected by an exterior covering of wire gauze or
any material that will permit a quick inspection of the box
through the sides. The box is intended principally for the
use of residences and stores as o receptacle for newspapers,
but it may also be used as a receplacle for other mail mat-
ter.

»:
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YELLOW AND RED PHOSPHORUS IN THE MANUFACTURE
OF MATCHES.
BY DB RICHLER,

Phosphorus is an elgmont, that is to say, a simple chemi-
cal substance. The ease with which it igoites and the fact
of its shining in the dark (1o which it owes its nume, from the
Groek words signifying *“ light bearer '), have made it atall
times an object of general interest. Uncombined phosphorus
does not occurin nature, its chemical properties rendering it
impessible for it to remain in u free state during the forma-
tion of the solid crust of the earth. Its occurrence is
limited to compounds of its acid, ** phosphoric acid,” with
alkalies, especially with lime,  Apatite, which occurs in the
oldest formations, is chiefly composed of phosphate of lime;
then, too, there is wavellite, a hydrous phosphate of
slumina, and pyromorphite or phosphate of lead.

In 1660, Brund, of Humburg, accidentally discovered phos-
phorus while experimenting with urive, and Kunkel first
deseribed a method for its preparation from the same mute-
rial.  Until the middle of the last century urine was the only
source of making phosphorus; lence it could be pre-
pared only in small quantities, which made it very expen-
give. In 1787 Hello€ obtained from 3 oxhoft (about 700 liters)
only 1 ounce of phosphorus, which was then worth 10 ducats
in England and 16 in Amsterdam,

In the second balf of the last contury Scheele discovered
that bones consist for the greatest part of phosphate of lime,
and thus opened an shundant source for phospborus, which
I8 wtill In use to-day. Ino recent times, too, important beds
of phosphate of lime have been discovered.

Binco phosphorus bas found much technieal use it is pre-
pured on o large scale in chemical works,  In its munufae-
ture either bone-ash or the nuturul phosphinte of lime from
the mineral kingdom is employed. Its preparation de-
pends on the reduction of phosphoric acid by means of coal
at awhite heat. The neutral phosphates furnished by nature
catnot be directly employed, sinee only the acid phos-
Pphates are reducible by carbon.  To obtain such & reducible
el phosphate the ordinary phosplinte Is covered with dilute

milpliuric seid aad warmed.  The sulpburie acid deprives
‘the phosphioric acid of \wo-thirds of ity lime, forming with

l:‘: almost insoluble sulphiste of lime (gypsum), while the

phosphate formed goos into solution and can bo sepa-
rated from the gypsam by decanting and pressing, The '::-
lution s concentrated in lunden vessels, and then mixed with
’]v:h‘:::d ehmn:;:ﬂbm-l in clay retorts, at first
_ 3 astrong . These retorts are ¢ ¥
mﬂm absaiinhedvig Are connected

K witer, in which the gaseous
‘phosphiorus is condensed and collected under water,

v The
erude product thus obtained is sill very impure, and in

' il
fled by repeated distillation in fron retorts, l’lunph'nrun

|AucusT 28, 1880,
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1otally displaced the old sulphur matel,  That the latter are
lmnm;\'lmt chenper Ghses many peaple to use them and
mnny factories make them. It can be suppressed only by
law. On Docember 28, 1879, S itzerland pussed o law for-
bidding the introduction and sle of matches and tapers on
which the common yellow phosphorus is usod. In wpite of
all the agitntion against this law it hasbeen strietly enforewd,
Germany, too, is taking netion o the matter, and the Ger-
man Parliament of June 27 of this year proposed to ohook the
wee of yellow phiosphorus by increasing the tax thereon, —
Badische (Jercerbeseil,

[The American parlor mateh is as little known in Ger-
many as the Swedigh mateh is here, The parlor mntch
possesses 5o many advantages of being convement and cor.
tain that our people soem willing to fncur the extra danger
rather than inconvenionce themselves by the use of & matoh
that will ignite only on the box, involving the inconvenlence
for smokers of always carrving the prepared surface In the
pocket. One of the chief objections to parlor matches is

) swousodor: honee | the ense with which the hoads fly off, carrying a spark per.

e “m: '.lw.pl;,::”::: ':: ".:.:f:::‘ n:::::::n e [hinps to some dark corner, where it smouliders for hours, or
4 l\l\""-mh:\l\"c‘- l:?l:wuly m||hl tlm.t pliosphoras is laminous in the les innocently on the pavement until exploded by the foot
dnrkt hence its nsme Al tho lagt mentioned propertics are of the unsuspecting pedestrian, who, ‘: ' |ﬂé’?o Is in dan.
due to its great aflinity for oxygen, gﬂﬂ' of having her skirts ;‘i“'“’"“’ thereby.—Ep. |

hosphorus Delongs to the most violent poisons, even very | —_— — .
ml‘nlI‘I‘ !::l:nuﬂlhm |m"n:'lng fatnl. Burns on the skin may HMydraulle Pumpling on the Comstock,
rosult futally if the wound is not well washed out and caused | News from the Comstock announces that the Requa shaft
to bleed fréoly. Employment in phosphorus factories 18|18 to be supplied with hydraulic pumpiog apparatus, s fact
Dighly deteimontnl to the herlth of workmen, but especially | which marks just as great change in the engineering of
for those that have bad teeth, The phosphorus necrosis | the famous lode as any which has preceded it
cansed by ite vapor produces a destruction of the jaw bone, The present system of pumping is by directacting com-

If yellow phiosphiorus is exposed to the netion of light, es. | pound engines, uaing_ steam at 100 to 110 pounds, und a
pecially direct sunlight, under all circumstances and in all { vacaum of 20 or 27 inches, The Davey differential valve
media, it gradually turas red.  This red substance is not a | gear is used with the poppet valves introduced by Mr. Pat-
compound of phosphorus; it is nothing but pure phosphorus, | ton, the a.blc designer of all the new Conmock machinery,
the so-called red phosphorus, i. e., an allotropic modification uu! superintendent of the northern group of mines. Steam
of phosphiorus. By allotropy we understand an unexplained ! cylinders of 82 and 64 inches dismeter, and pump cylinders
property that certain elements possess of assuming different i of 13, 14, and 15 inches diameter and 7 to 10 foot stroke,
conditions with totally unlike properties. lcomplc:o this splendid system of d_ruinagc. One of the

Schroetter first mude the sbservation that heat effects the | series of pumps—in fact, the one which is now doing duty
same change of common phosphorus into the red that light  in the Requa shaft—has a double line of pump cylinders, 14
does. When the former, or yellow, is heated for a long time | inches by 10 feet. Y {
in an atmosphere of carbonic acid to 240" or 250° C. jtis It is a sign of the remarkable difficulties which are pre-
gradually converted into the latter, or red.  This conversion .‘ sented in mining at the depth of 3,000 feet, that the im-
takes place far more rapidly by heating common phosphorus | mense powers of this pump should have proved unequal to
10 300" C. in closed fron vessels; no Increase or decrease of |the task of draining the mine, and tanks have lately been
weight takes place,  The substance thus obtained has the  running that raised the water to the surface, while the pump
following properties: lifted it only from the 2,400 Jevel to the Sutro tunnel, 800

Red phosphorus does not change in the air, hence it is | feet above. Together, the two modes of drainage are re-
non-luminous; it is fnsoludle in sulphide of carbon; if per- | ported to have raised 2,000,000 gallons, or 8,000 tons, of
fectly free from common phosphorus it is not poisonous. ln‘wncr daily, a quantity which is probably exaggerated.
its tendency to chemical union it is far bebind the otherkind;  Even with this extraction of water, the work of the mine
rubbed with oxidizing substances it takes fire only at high has been seriously impeded by the fear of flooding. Itis
temperature; except with chlorate of potash it explodes easily | true that the Requa shaft is now handling that remarkably

Scientific American,

generally comes into markot In stioks formed by sucking the
phosphorus, whioh hus beon melted under wirm water, into
confonl glass tubes, whileh aro then l‘lm:l::l ut both onda and
dipped into n oylinder of cold water.  The phosphorus soon
solidifies and can be pushed out of the tubes

Phosphorus as it comes info commeree in sticks (the yel
low white, or common form) s colorless, or yellowish, and
translucent; at ordinary temperature it con be cut with a
kirife, and exhibits s waxy luster on the ont surface, It “'_‘
insoluble in water and aleohiol; ether, ethereal, nnd fatty oils
take it up in small quantity. Tho best solvent for it issul-
phide of earbon; ehloride of sulphur and I\ll'p‘hhlt' of !llum-
phorus dissolve it rosdily. 1t melts at 44 C. (111" Fah),
expunding considerably, und then refraets the lght strongly.
It boils at 200° C. (554* Fal), When beated in the air but 1t
tle above its melting point it burns with a very luminous
flame to phosphorie acid (nohydride).  Exposed to the nirat
lower temperatures fts nlso oxidizes and burns without flame
to phosphorous acid, which forms a luminous vaporin the

and with violence. Heated in carbonic aeid at ordinary
pressure to 261° €., it is reconverted into ordinary phos-
phorus; neur this temperature it igeites by necess of air.

Red phosphorus is now made in large quantities by con-
tinued heating of the yellow phosphorus. To obtain it per-
fectly pure the unconverted yellow phosphorus is dissolved
out with sulphide of carbon, which leaves the red form un-
effected.

Both modifications find their chief use in match making,
The yellow is used in common matcehes, the red in so-called
Swedish (or safety) matehes.

In the former case the phosphorus is on the head of the
mateh, which ignites by rubbing it on any rough surface,
the slight heat thus generated being suficient to ignite the
phosphorus. As conveyance 1o earry the flame to the wood
they generally use sulphur, which is applied to the wood
beneath the phosphorus,

In the second case the mateh hends contain no phosphorus,
but substances that readily yield oxygen and favor combus-
tion (chlorate and chromate of potash with sulphide of anti-
mony), These matehes do not ignite on every surface, but
only on such a8 are covered with ved phosphiorus,

Against ordinary matches the very justifinble charge can
be made that they are very hazardous as regards fire, and
that the mass is highly poisonous. Even the health of ope-
rativesiemployed in their manufacture is injured ; the strictest
precaution of excluding all workmen with defective teeth is
but little use; in all mateh factories there nre freqfient cases
of phosphorus necrosls, often attonded with fatal results,
Begides, how manychildren have been poisoned by phosphorus
matches?  Then there are cases: whore pleces of burning
phosphorus fly from n mateh Lead and cause dnngerous or
fatal burns,

To show the amount of damuge dong in the Jast ten vears
by the careless use of phosphorus matehes we give lhc.csll-
mate made by the Chomiker Zeitung, that in the years 1862
to 1871 inclusive, in Germany slone, the damages paid by
public insurance companies for injury done to buildings
through carclessness with mutelies amounted to £2,120,000,
Add to this damages Lo furniture and to uninsured build-
ings the probable sum of £2,250.000, wo have for the grand
total of damage from carcless use of phosphorus matches in
ten years §4,370,000,

None of these evils and dangors accompany the use of so
(“l"t'il Swedish matehes (invented by Prof, Boetiger in 1848),
since thoy are not polsonous and only §

uid . gnite on prepared
surfaces, (They ignite when rubbed o

glazed paper,—7rans, ) Although the use of the

very large (in Germany), thoy aro still very far from having

uamooth poreelain or | bull frog,
se is nlready | victor—tho process

persistent *“ water bonanza® that flooded the Savage so
long.

| At these great depths it has been found extremely trou-
| blesome to maintain the ponderous spear rods which the old
| system of pumping required. They are made of Oregon
| pine, in sections 80 feet long, and usually 14 x 14 inches in
section; but with all their strength, they have broken re-
peatedly in the Comstock mines. Especially when the
waler i most abundant, and in those up-cast mines where
labor is most severe in the shaft, are the breaks likely to
ocour,

Hydraulic pumping has been proposed for years as a
remedy for these difficultios, and we are glad to see that the
'step of introducing it is to be taken at last.  The details of
| the scheme have not reached us; but it is reported that the
new pumps will be much more powerful than the old. In
any event, it is probable that it will be more effective in the
peculiar circumstances of the Comstock than the present
system. The new apparatus will be ready, it is said, before
the end of the year.—%ng. and Min, Journal,

et -

Iron Tops not a Protoction for Ol Tanks.
To the Editor of the Scientifle American:

In your paper of July 17, is an article written by D. B.
Mason, of Pittsburg, Pa., in which he states the remedy for
protecting oil tanks from being struck Ly lightning bas long
since been solved—the use of iron tops instead of wood—
and adds there has never been a tank of oil with iron top
burned by lightoing, This was believed to be true until
this scason. Mr. M. is sadly mistaken, There were three
oil tanks in this vicinity (811 fron tops) struck by lightning
und burned, as well as others in other sections of the oil re-
gions, We would be only too glad to learn of some method
other than the old theory by which we could protect our
property from lightoing, as that has been demonstrated be-
yond & doubt to be a fuilure.  We want information on the
subject. J. 0 M

Bradford, Pa., August 5, 1880,

——————te———————

Mr. Dauiel C. Beard tells us of a remarkable feat in gas-
| tronomy performed by the huge batrachisn whose portrait
| we presented 0 our readers some time sinee. Then his
tidbit wus a common mouse, but now kis epicurcan taste is
|10 be satisfied only with alligators, not of the Inrgest sizo to
{be sure, but alligators nevertheless, Mr. Beand placed an
(lligator 114 inches long in the aquarium occupled by the
After o brief battlo—~the bull frog being the

of swallowing the vanquished began.
and ln due course the alligator passed from view.
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A SUBSTITUTE FOR THE CRANK,
The engraving shows a doviee recently patonted by My,
Samuel W. Hanson, of West Union, West Virginia, intended

to replace the crank In steam engines and other machinery |

whore the erank is now used.  On the ond of the shaft, In
t.hq plaoe usually oocupled by the crank, there is n hoart cam,
B, noross the face of which, and at right angles with the
shaft, a bar, A, slides in suitable guides.  The bar carries a

lever, O, whose pivot is parallel to the main shuft and in the | Gy, 20 Solmw, Ao, 442

same horizontal plane  This lover has at ench end o friotion ‘

roller which rolls on the periphery of the heart enm, nnd
from one side of the lever profects an arm which is connected
by a rod, D, with a pin working inaslotin bar, A. A slide,
E, on the bar, A,

thero In loss conducive to longevity than one in New York
But here are the best and freshost figures we have at hand, :
and they tend to confirm that impression, Going well SBouth
Wo come upon statistics exhibiting even a more favorable
contrast for Now York, The death rate of the District of
Columbin for the period mentloved was 20°4; Norfolk, Va,,
20'4; Charleston, 8, C,, 82; Savannab, Gu., 814; Avgusta,
: Now Orleans, La., 472; Browns:
ville, Toxns, 28°4; Nashville, Teon., 32+4; Clarksville, Tenn.,
484, A beated term in thoss cities, such as is scourging
the Northern and Eastern States at the present time, would
probably raise these percentages. New York need not fear

is provided with two pins projecting | to ohallonge comparison with foreign cities. She is the

downward on opposite sides of the pin connected with the | healthiost of all the crowded centers of population from |
rod, D.  The slide, B, is connected with n hand lovor, by ' which we have the tabulated returns, exeept London, The |

which it may be moved lengthwise on the bar, A,

British metropolis reported a death mite of 1835, But in |

The bar, A, is connected with the piston rod of n steam Borlin it wus 26°6; Hamburg, 25-4: Vienna, 258; Buda- |
oylinder orany other prime motor either divectly or by moans ' Posth, 41°1; Copenhagen, 25°8; Stockholm, 359; Geneva,

of a lever. The bar being reciprocated
exerts a pressure on the periphery of the
cam though the medium of the lever,
O, and its rollers. Tt will be noticed thut
one end of the lever, ©, is below the cen-
ter line of the bar, A, while the other end
isabove. This arrangement insures the
rotation of the eam in one direction, and
to reverse the motion of the eam all that
is required is to reverse the position of
the lever, C, by moving the slide, E.

The inventor claims that the cam has no
dead points, that the power and motion
are equal throughout the stroke, and that
for this reason a flywheel is unnecessary.
He also states that he gains a great deal of
power over the crank, that it will run
either very slowly or with any desired ve-
locity, that it is capable of withstanding
jars or shocks it is likely to receive, and
is not liable to get out of repair. Further information in
relution to the invention muay be obtained by addressing
the inventor ns above,

Tobaeco Smoke Products,

MM. Le Bon and Noel presented, the other day, in the
French Academy, three flasks containing the following pro-
ducts extracted from tobacco smoke: 1, Prussic acid; 2.
An alkaloid of agreeable odor, but dangerous to breathe und
s poisonous as nicotine; 8. Aromatic principles still unde-
termined, but contributing, with the alkaloid mentioned, to
give tobaceo smoke its perfume. The alkaloid in question
is thought to be identical with a compound —collidine—the
existence of which has been observed in distillation of va-
rious organic substances, but whose physiological and toxi-
cal properties have been overlooked.

- —

IMPROVED BOOK-RACK.

A novel book-rack which can be readily ehanged into a
book-rest is shown in the engraving. It is designed more
particularly for application to church pews, but there are
numerous other uses to which it may be applied with ad-

vantage.
Fig. 1 is n perspective view showing the device when used

a8 a book-rack, and Fig. 2 is a vertical transverse section
showing the device in use as a book-
rest.  The front of the rack is piv-
oted at the ends so that it may be
readily arranged cither as a book-
rack or book-rest,

On the inner surfuces of each end
piece there is u Inteh which is
adapted to hold the front of the rack
gecurely in either of its positions.
Ordinarily the front of the ruck is
in the position shown in Fig, 1.
but it may be instantly ehanged to
serve as a book-rest by raising
the Iatches at the ends and turning
the front of the rack on its pivots
and bringing the latehes agaiost the
upper edge of the front picce.
The ends of the movable piece are
rendered noiseless by rubber wash.
ers, The rack is neatly made in
suituble designs and of suitable wood {0 match its surround-
ings, and it is readily secured in its place by two ornamenta)
serews, It mny be made in different lengths and widths to
suit the different uses to which it is applied.

Further information in regard to this invention may be ob-
tained by addressing the patentee, Mr. James Murphy, of
San Antonio, Texas

—

New York City as a Summer IResort,

Compared with other cities which furnish tables of mor-
tality, New York may claim a condition of public henlth
better than the average, In the latest published returns for
Juno the weekly statement for New York represents an
anoil denth rate of 28°6 per 1,000 inhabitants,  Butin Con-
cord, N. H., it wus 26;in New Bedford, Mass,, 84°7; Murble-
bend, Mass., 278; Sing SBing, N. Y, 62°0; Plainfield, N, J.,
26; Wilmington, Del,, 26:6; Baltimore, M., 256 7; Cinclnnati,
Oblo, 247, These are loculities generally deemed healthy,

HANSON'S SUBSTITUTE FOR CRANKS.

25; Amsterdam, 28°5; Rotterdam, 29'8; Cadiz, 32-9; Havana,
43°5; Shanghai (the foreign settlement), 104-4; and Kobe
(Japan), 349, In Liverpool the rate was 234, closely ap-
proximating that of New York, and in the other large Eng-
lish towns it was but slightly less. These figures are fairly
taken from the official data, and their accuracy cannot be
impeached. They make out New York, if not exactly a
grand sanitariun:, yet a place where one's chances of health
are good enough to warrant the selection of this city as a
reasonubly safe resort for the summer montbs—in fact, a
good watering place. So it is regarded by the thousands of
Cubans and South Americans who come here to pass the hot
weather.  For this comparatively salubrious state of things
we have to thank our natural environments of ocean and
rivers, owing little to the city authorities, If they would
keep the streets clean and suppress some of the still flourish-
ing nuisances so prejudicial to the public health, they could
reduce the death rate still further and make New York in-
contestably the healthiest of the great cities of the world.—

New York Journal of Commorce.
e T

. Measuring the Veloclty of L'ght,

Professor Newcomb is engaged at Fort Whipple experi-
menting with the velocity of light, The distinctive feature

of his method is a four-sided revolving mirror erected upon

ani would probably resent the (nsinustion that & residence |

Mr. Mark L. Mount, of Pearsall’s, N. Y., hus patented an
improved matehed book, made of two parts, one of which
carries & square stemmed pivoted button and locking
springs, the other part being slotted to pass the bead of
the button,

A wimple and convenient machine for cutting potatoes
and other vegetables into uniform slices and strips has been
patented by Mr. Jessup Whitehead, of Leadyille, Col.

An improved adjustable attachment for carrisges, which
furnishes a good support for baggage, has been patented by
Emma J. Osborne, of Anderson Court®Héuse, 8 C. The
invention consists in s frame or platform pivoled ot its
outer end between two arms, the inner ends of which are
pivoted between two arms connected by & transvense rod
and having the upper ends curved so as to form hooks, by
means of which they are hooked on to the spring bar of the
vehicle.

Mr. Daniel F. Hallaban, of Philadelphia, Pa., bas patented
a machine for trimming and burnishing
the edges of soles of boots and shoss. It
consists of two spiders of equal dismeters
and having an equal number of arms that
are fixed upon a shank or shaft between
two circular disks or guides, which guides
are of slightly greater diameters than the
spiders, together with the cutters or bur-
nishers that the spiders carry on the ends
of their arms; and it further consists of
tangential cutters or burnishers (the cut-
ters and burnishers being interchangeable)
sdjustably fixed upon the ends of the spi-
der arms by means of screws that pass
throagh slots in said arms, the spiders be-
ing so arranged that the cutters or bur-
nishers on the one fit into or opposite the
interspaces between the cutters or bur-
nishers upon the other, and =o that while
one of the spiders remains fixed the other
may be approached or withdrawn from it, whereby the de-
vice may be adjusted and applied to soles of any thickness.

An improvement in extension settee tables has been pat-
ented by Mr. Morgan Gossett, of Russellville, Ohio. The
invention consists of a table having stationary Jegs and a
movable lez and a pivoted extension 1op that can be hori-
zontally or vertically adjusted, as may be desired, by a
novel arrangement of devices, while hetween the legs seats
are arranged. 3

A cur for transporting live stock by railway has been pa-
tented by Mr. Franeis Rieber, of Callicoon Depot, N. Y. It
consists in novel details of construction and arrangement of
stalls, feed racky, water troughs, bay lofts, and water tanks,
and devices connected therewith, whereby provision is made
for securing the comfort and preserving the health of the
animals occupying the car.

Messrs. Jacob A. Swinehart and Lafayette Jourdan, of
Rushyille, Ohio, have patented an improved drag sawing
machine, which consists of a beam or bench supparted at
the rear by legs and in front by & guide block, which rests
on the log to be cut. Two levers are pivoted in and ex-
tended downward through mortises in the beam, and are
connected at their lower ends by a pitman, and to the for-
ward one of these levers is pivoted the saw shapk, the saw
extending forward and throngh a cut in the guide block.

iron pillars. The mirror revolves at from one hundred and

MURPHY'S BOOK-RACK AND BOOK-REST.

fifty to two hundred and fifty revolutions a second. The
light reflected from an ordinary mirror outside is foreed
through a tube which strikes the revolvivg mirror nnd s

where it steikos o mirror on Observatory Hill, Tt s rolleetod
back ngain, and the point upon which it strikes v noted
by o telescope attachied to a gradunted scale. By this menns
the exnct time s oasily secured, and arrungements aro heing
mude by which the velocity can be noted at mueh groaler
distanes,  The new station will be near the Governmont In-
sane Asylum,— Washiugton Star, :

4 SRR : '

DaxaERrs o¥ Euevaren Rarnways, —In this city recently,
on the Metropolitin Roud, o locomotive nnd an empty jus-
senger onr wore, hy some stupidity of the train men, bueked
off the track nud fell Into the street twenty foet below,
Fortunntely no pissengers wore on board, the enginoer and

brakemoen eseuped, wnd no perdon was hurt.

rofloctod neross the Potomae River, a distance of two miles, |

The curative properties of an clectrie current may be
adapted to the treatment of differ
ent diseases by taking advantage of

- its different qualities as doveloped

F/‘:‘« under varying conditions, The cur-

’ rent may bave great intensity and
little quantity, or it may bave great
quantity and little intensity, Tt
may be continuous or intermittent,
or it may be made to alternate, so
that electrical impulses of different
name will rapidly succeed each
other, There are two methods of
generating  eloetrical currents for
curative purposes—one by chemical
means, as in the various forms of
battery, the other by the direct con.

% version of mechanical energy into

electrical energy, 18 in the magueto-
electric machine,  Magneto-electric
machines bave not genemlly been
considered ns officient for curative purposes as hattories, on

Lueoount of the ditienlty experienced In construcling o ma-
ching capable of yielding the different qualities of current
required for the treatment of different subjects, Mr, Thomas
W. Livingaton, of Ainsworth, Iowa, has invented a magooto:
glectrie machine eapablo of yiclding eurrents varying in
thelr character, 8o that its range of application will be wider
than that of batweries, while it is more compagct, more man.
ngenble, more easily adjusted, and operated by cither skilled
or unskilled persons,

Fi 2.

——

Viny promisiog results are obtained with the elght-inch
chambered rifle, converted from the old-fashioned ton-inch
gmooth bore, in the tests at Sandy Hoek. The new gun

hours & chirge of 63 pounds of powder, oareies i shot welgh
ing 180 pounds, and penetrates 10 fnchos of iron at 1,000
Cyards, Originally, as n smooth bore, It wis el with 16
| pounds of powder and carried o shot weighing 120 pounds.
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23 NEW AIR GUN.

The engraving shows a very simple and effecti
recently patented by Mr. A, G. Hyde, of this oity.

2.
\
R\

constructed  so

that the mir may i
be compressed to
A high prossure,
and its enlive
volume released
at each shot.

In a cavity In
the breech of the
barrel, there is a
tube of the samo
caliber as the
barrel, closed at
its rear end, and
provided with a
pin for prevent.
ing the back-
ward movement
of the ball. This
tube is pro.
vided with a
handie by which
it may beturned,
and which pro-
jects through a
slot in the
breech.  There
are two holes in
the tube, one for
receiving the
ball, which is
dropped in
throughan open-
ing in the top of
the barrel, and
the other for
communicating
with the air
chamber, located
below the bar-
rel. The holes
in the tube are
arranged  rela-
tively to cach
other, so that
when one is open
the other will be
closed.

The air cham-
ber contains a
valve which is
pressed against
a packing at the
end of the air
reservoir, and is
held in place by
a dog, which, in
turn, is retained
by the trigger,
The sir-condens-
ing pump pro-

valve st its inner end, which prevents the air from re-enter-
ing the barrel after baving been compressed.

the compressing pump
through s small aperture
near its outer end. No
valve is placed bere, as
communication between
the external air and the
space below the piston is
shut off after the latter
has moved inward a short
distance. The piston rod
of the air compressor is
provided with a  bhall
handle at the outer end.

The armangement of the
barrel and air reservoir
may be clearly seen in
Fig. 2.

When It Is desired to
use the gon it s only
necessary (0 move the

pump piston out and in a
few tmes, when sufliciont

air will be compressed 1o
project the ball with great
foree.

_—
THE STEAMER PITTS
BURG,

The light draught storn-
wheel steamor, now the
predominant type used on
the Olio and Missisippl
rivers and thelr tributa
ries, is peculwr in many
respects to the West.  In
former years the stern

NOVEL AIR GUN,

jects into the air reservoir, and is provided with a siogle to the family, and expressing my surprise that they had not
{ all bad typhoid fever, they exclaimed in chorus, ‘Oh, we ! ceptible tension at the
The air enters ' have sll bad ity ™

ve air gun  the river teaflic, but the rapid strides in ity perfection which
It is have been made on the Ohio in recent years have placed it

Scientific Dmerican,
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wheelor was considered, on account of slownoess, unfit for

almost beside its rival side-wheelor In point of speed.  The
oxterior nppearance of these boats s strikingly graceful,
the long unbroken lines from stem to stern, together with
| thelr vory slight sheer, giving them great beauty.  The boil
| ore aive located on the main deck, about one third the bont's
: longth from the bow, The wheel Ik neyer housed, but remaing
open.  The enging room aft occupies but a small space, and
the remainder of the deck room is dovoted to freight.  The
cabin is on the uppoer deck, and on all of the boats in the
passenger carrying trades s complete and elegant in every
respect.  The ofMeers’ cabin occupies the hurricane deck.
The saloon extends nearly the entire length of the boat, und
on muny steamers is palatial in its appointments.

The desiderntum, of course, in all steam vessels is economy
of power, In Western steamboats the very extreme of light
draught is necessary.  The hulls must be flat bottomed, and
built ns lightly as practicable with the requisite strength for
large cargo carrying, The machinery must be as light as
cun be made, and for this reason the simple, high pressure,
hiorizontal, lever engine has been found to meet the require
ments better than any other. The long return-flue boilers,
which, on all boats of Iate build, are made of steel of the
| highest tensile strength, are better adapted for several rea-
| sons to these boats on account of mud, ete.  Besides, their
!shnpu distributes their weight over n larger area, There is no
doubt that, for the weight of mnchinery used, the improved
bouts of the Ohio and Mississippi rivers develop a greater
power and speed than any other class of steam vessels,

Among the remarkable specimens of the stern-wheeler on
the Obio may be mentioned the Pittsburg, build at Cincin-
natl in 1870, Her hull mensures 262 fect in length, 89 feet
beam, 6 feet hold. She has three steel boilers, 70,000 1b,
tensile strength, 47 inches dianmeter, 28 feet long, 6 flucs.
Engines, 21 inclhies dianmeter, 7 feet stroke, working a wheel
21 feet dinmeter, 28 feet face, 'With fuel on board and steam
up this boat draws only 24 inches water, and will carry 1,000
tons, She is one of the fastest steamers on the river. The
lnrge Golden City, plying between Cincinnati and New Or-
leans, is 276 feet long, 40 feet beam, 7 feet hold, and carries
1,600 tons. The steamer Buckeye State, of the Upper
Ohio, is 240 feet long, and can carry alarge cargo on 4 feet
waler,

These boats are complete with all the modern applinuces
of steam stages, capstans, windlagses, headlights, ete, The
electric light has been applied with great success to several
steamers during this year,

They Had all ¥iad Xt!

A lealth officer writes to a Canadian medical journal ns
follows: ““Inspected a house in the country at the request of
the attending physician, as the general health of the family
had been bad for & long time, they having suffered from a
| class of complaints that would indicate bad drainage, ete.
Found under the floor a wooden drain with rotten cover,
and soil saturated with scwage; trap on water-closet non-
effective; water-closel foul; situution very bad; ventilation
| 80 wrranged as to poison the room above it, a sleeping apart-
| ment occupied by a young man suffering for a long time |
| from geoeral ill health. No trap on kitchen sink; water |
| supply, cistern connected directly with the sewer without
! traps in the overflow pipe.

THE GLYCERINE

THE GLYCERINE BAROMETER.
Thoe marked influence of the variations in the pressure of
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THE LIGHT DRAUGHT STEAMER PITTSBURG.
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BAROMETER AT
THE KEW OBSERVATORY.

On my reporting the latter fact | Price & Co., and has a specific gravity of 126, and on ac-

the atmosphere upon the disengngement of earbureted gases
in conl mines, has led the English engineers to devise a new
barometer that will not only indicate the most minute varia

tion of atmo.
sphoerie pressure,
but will indieato
it so plainly that
miners and’ oth-
ers not  expe-
rienced in mak-
ing barometric
observations can
readily  detect
the variations,
Among the in-
struments of this
cluss one of the
most interesting
in the lnrge water
barometer con
structed for the
RoyalSociety by
Prof. Daniell, in
1880, which,
bowever, was
not a success, as
the effects of the
pressure  were
anoulled by the
effect of the
temperature up-
on the vapor
foundin the Tor-
ricellian va-
cuum.
Mr.B. Jordan,
a member of the
office of the En-
glish mining ar-
chives, has spent
several years in
studying the dif-
ferent  liquids
that might pos-
sibly be applica-
ble in constract-
ing an accurate
and highly sen-
sitive barometer,
and finally found
that glycerine
produced the
best results. A
giycerine baro-
meter construct-
ed by Mr. Jor-
dan, 1870, is still
in use. The gly-
cerine, which is
very pure, isma-
nufactured by

count of its high point of ebullition the vapors have no per-
ordinary temperature, and it will only
congeal at a very low temperature,  The height of a column

of glycerine is 26 feet 9
inches, and a variation of
1-16th of an inch of mer-
cury corresponds to a va-
riation of about 1 inch 1n
the column of glycerine.
As glycerine is very apt
to ubsorh the moisture of
the ailr, it is covered with
a thin layer of prepared
thickened petroleum 1n
the cistern of the baro-
meter.  Mr, Jordan has
constructed barometers for
the South Kensington
snd Jermyn Street Mu-
seums; both have given
perfect satisfaction, and to
show the sclentific value
of the instrument the
Royal Society has built
one at the Kew Observa-
tory,
Thisinstrument is shown
in the annexed engraviog,
and consists of a eylindn-
onl cistern of tinned cop-
per, aboul six inches high
and ten inches 1o diame
tor, provided with a serow
cover or enp, haviog n
smullopening leading 1nto
I recess containing cotton
Lo not s filter nnd  keep
out the dust, The large
baromotne tube 1s made of
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ordinary gas pipo, about three quarters of an foch in
dinmeter, and Is righdly attached to the cylindrieal clstern
oroup. The upper end of this tube fits into a plece of
bronze, into which n glass tube, three quarters of an fneh in
dinmeter and about four fect high, s securely comented,
This tube terminates In o cup inclosing o rubber paeking
Gradunted seales provided with Indiontors are placed nl vnch
side of the glas tube, the one oo the left side indicating the
inches and tenthe of inches, and the right-band scale shows
the equivalent measure of a corresponding column of mer.
oury. The senlos are attached to an oaken plank, which is
fastened to the wall of one of the upper stories of the obser.
vatory, nnd the large tube passes down to a room situnted
twenty-six feer nine inches lower,  The glyegrine in the ba
rometer is colored with aniline red.  Before putting the gly
corine in the tube it is bolled at a temperatare of about 180
to expel the air and to make it purer.  The air is exhausted
from the barometrie tube by means of an air pump. Regular
observations are made with the instrument at the Kew Ob
sorvatory under the surveillnnco of Me. Whipple, who con
siders the apparatus to be o sclentifie instrament of the
greatest precision,

e~
TAGUAN FLYING SQUIRREL.

The beautiful and active group of animals of which the
English squirrel is so familine an example, are found in |
almost every portion of the globe,
and, with ono or two exceptions,
live almost exclugively among the
branches of trees, In order to en
able them to maintain a firm clasp
upon the branches and bark, they
are furnished with long, finger.
like toes upon the fore-feet, which
are armed  with sharp  curved
cluws.

In the flying squirrels, of which
tho tagaan is a good example, the
skin of the flanks is modified in o
method similar to that which has
already been noticed in the petaurs
jsts of Australin and the colugo of
Java,

This skin is so largely de
veloped, that when the animal is
sitting at its ease, its paws but just
appear from under the soft folds of
the delicate and furclad mem-
brane,

When the creature intends to make
one of its marvelous leaps, it
stretehes all its four limbs to their
fullest extent, and is upborne
through the air on the parachute.
like expapsion which extends along
its sides. This animal isa native of
India, where it is tolerably com-
mon,

It is rather a large species, as its
total length is nearly three feet, the
tail occupying about one foot eight
inches, measured to the extremity
of the long hairs with which it is
go thickly clothed. The general
color of this animal is a clear chest-
nut, deepening into brown on the
back, and becoming more ruddy on
the sides. The little pointed ecars
are covered with short and soft fur
of a delicate brown, and the tail is
heavily elad with bushy hairs, gray
ish bLlack on the basal portions of
that member, and sooty-black to.
ward the extremity. The para-
chute membrane is delicately thio,
scarcely thicker than ordinary writ
ing paper, when it is stretched toits
utmost, and is covered with hair on
both its surfuces, the fur of the
upper gide being chestnut, and that
of the lower surface nearly white,
A stripe of grayish-black bairs marks
the edge of the membrane, and the
entire abdomen of the animal, to-
goether with the throat and the &
breast, is covered with beautiful silvery graylsh-white
fur.

—_ - — . A —
Sharks In New York Bay.

A remarkable school of sharks was recently met with be
tween the Narrows and Bay Ridge shore, in the lower part
of New York Hurbor. According to the story of Caplain |
Alee Robertson, s well known fisherman of Fort Hamilton, }
there were thousands of them. His attention was first at- |
tracted to & dark spot in the water, moving toward the Long .
Island shore, and expanding mpidly. On sailiog for the
spot he suddenly discovered that it was a school of sharks,
which snapped angrily at the boat's sides, and lushed the
water into a foam. One fish, lurger than the rest, leaped
toward the stern and crusbed the back strip and rudder be.
tween its jaws, 1t appeared to be fully ten feet in length,
The water seemed alive with black fins, which darted in all
directions  George Morris and John Haffey, the compan- |

Scientific Amevican,

lons of Robertson, rushed to the forward part of the bont
Morris had been sitting on the stern seat, aod
escaped the bite of the infuriated fish. Robertson tore up
one of the seats, with which the little craft was fitted, and

narrowly

‘nnml it effectively on the hard black snouts of more than

one of the sharks,  The broezo filled the sails and enrried
the boat steadily through the dunger.  Not until Bay Olir
was reached did the boat get elear of its pursuers
- — - -
Palm Fosslis In Colorado,

Mr. E. Johnson, the expressman, brought into the Gazette
ofice recently some very luteresting fossils, which he had
Just discovered.  In speakiong of his discovery he said: A
yoar ago my son reported that he had found upon the bluffs

[ northeast of the town o petrified fish tail, but embedded o too

large a rock for him to cnrry He has often urged me to go

with him and get it. 1finally went, and to my astonishment
found that he had discovered a very fine impression of a
palm leaf, and I soon found three other perfectly printed
leaves of the same varlety.,
size, the ribs diverging from the base Just like palm fans,
but upon a very much larger seale

The leaves were of enormous
The estimated size of
one leaf, calculated from relinble data furnished by the ratio
of divergence, is found to be eight feet long hy six feet
wide.” Mr, Johnson also found several sections of palm tree
trunks, one of which he brought to the Gaeette office, 10

gether with the impressions of the leaves,—Colorado Springs

(fazatle
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A North Carolina Industry.

During recent years the collection of medicingl and other

plants has become n Jarge and profitable industry in North
Carolinn.  The trade centers at Statesville, where an enter

prising firm have established one of the largest botanical

depots in the world,  Thelr stock comprises 1,700 varioties

harks, flowers, and mosses, and all

seods

of roots, herbs,

sorts of plants for herbariums, some of them peculiar to the |

flora of the State, and others found more abundantly there
than elsewhere. ‘Phe quantities now on hand vary from 50
1o 35,000 |mun'|~ of each Kind, They pay the collectors
cither in cash or goods, and lnst year they disposed in this
way of $400,000 worth of merchandise.  Thelr warohonses
have 270,000 square feet of flooring, which will give an idea
of their capacity for storage of the products they are collect

TAGUAN FLYING SQUIRREL —Pteromys Petawrista,
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ing from all quarters, Thelr shipment lnst year, as given in
the Raleigh News, amounted to 1,800,000 pounds. The col-
lectors are largely Cherokees.

New Polarizing Prism.

M, |Crova commends, for photometric purposes, in the
Journal de Physique, M, Prazmowski's polarizer, which is a
Nicol, with faces normal to the axis of & prism, the two
bulves of which are joined with loseed oil. It requires large
pieces of spar, and the Joining is long and difficult, but there
are severnl advantages, Thus the layer of oil (unlike Canada
balsam) causes hardly any loss of light; its index, 1485, being
vearly equal to the extraordinary index of spar, the polarized
field is limited on one side, as in Nicol's, where the total re-
flection of the ordinary ray commences, by a red baod; but
the sccond limit, corresponding to total reflection of the ex-
truordinary my, is thrown out of the field of vision: the
angular value of the polarized field is thus increased. The
increase of field, the angular separation of the only colored
band, and the direction of its bases, normal to Ilu,"nxlw, are
qualities to be appreciated in certain cases,

A —

Spread of Discase by Earthworms,
Recent researches by M. Pasteur appear 1o throw consid-

erable light on the origin of anthrax, or splenic fever, and
allied diseases, which attack cattle,
sheep, ote, When an animal dies
of anthrax it is not uncommonly
buried on the spot.  The conditions
of putrefaction prove fatal to the
small parasitic organism, or dacteri-
which is abundant in the
blood at death. The gas given off
causes it to break up into dead and
harmless granulations. But before
this can occur not a little of the
blood and bumors of the body have
escaped into the ground about the
carcass, and here the parasite is in
an serated medium favorable to the
These corpus-
cular germs M. Pasteur has found
in the soil, in a state of latent life,
months and years after the carcass
wis buried; and by inoculation of
guinea pigs with them, has pro
duced antbrax and death. Now,
it is specially notable that such
germs have been met with in the
earth at the surface above the place
of burial, as well as near the body.
The question arises: How came they
there? And it would appear that
earthworms are the agents of con-
veyance. In the small earth cylin-
ders, of fine particles, which these
creatures bring to the surface and
deposit after the dews of morning
or after rain, one finds, besides a host
of other germs, the germs of an-
thrax. (The same
proved also by direct experiment;
worms Kept in ground with which
baeteridivm spores had been mixed
were killed after a few days, and
many of the spores were found in
the earth cylinders in their intes-
tines.) The dust of this earth, after
the cylinders have been disaggre-
gated by rain, gets blown about on
the neighboring plants, and the avi-
muls eating these thus receive the
germs into their systew. It is sng-
gested that possibly other disease

divm,

formation of germs

process was

germs, not less harmless to worms,
but ready to cause disease in the
proper animals, may be in like man-
ner conveyed to the surface in ceme-
terics.  This would furnish & fresh
argument for cremation, The prac-
tical inference as to anthrax is, that
animals which have died of this
should not be buried in fields de-
voted to crops or pusturage, but
(wherever |mssihlc) in sandy, caleareous ground, poor and
(dry—unsuitable, in a word, for worms.
x —_————t it ———
To Molsten the Alr In Cotton Mills,

A device for moistening the air in cotton mills is suggested
by Mr. L. E. Bicknell, of West Cummington, Mass, in o
communication dated July 1. It consists of a line of steam
pipes runving under the rows of looms, with perforations
under each loom. The pipes should be laid in grooves in
the floor to prevent tripping, and should be luid upon asbes-
tos paper to prevent the overheating of the floor,  Under
each loom the steam pipe should carry a perforated slide or
sleove, with holes corresponding with those in the pipe, by
means of which the jets of steam could be regulated. The
rising steam would act directly upon the extended warp
above, and afterward by diffusion would secure that humid-
ity of atmosphere essential to the sutisfuctory working of
colton mills,




American Comenta.

he recent. convontion of te American Sociely of
o) Enelt teresting paper on American patura

‘;"“Nm:; Mr. :'.‘ Q. Norton, from which we

deposit of the tagnesian limestone produc-

ent possessing bydraulic energy occurs in the town
of Roscodale, Ulster Co, Now York. It was first brought
foto use year 1528, in the construction of the locks

ﬁ“m:; o’::rhe Delaware and Hudson Canal, which
passes through that county. Tts production has gradually
Increased until there are now wade from one million to one
million and « half barrels in each seazon, of about cight to
nine months, or during the period of vavigation on the
Hudson River between Rondout and New York, It Is the
chief industry of a large section of country, its roputation
is extended, and it is sold in most of the large markels of
the United States.

There has been a general impression that the use of a very
emall amount of water in mixing coment gave greater re-

sulting strength than when sufficient water was used to form |

a paste of the consistency of stifl mortar, The tests recorded

prove that the dry mixture does give decidedly higher ten- |

sile strength in twenty-four hours after mixture, and that it

continues o be stronger than the stifl mortar for some three |

months. But after that time tho reverse becomes true: the
curve of strength of the stiff mortar rises to and passes above
that of the dry mixture, and the strength of the cement mixed
as o stiff mortar continues greater than that mixed with very
little water, and this is the case continuously thercafter.

The strength of Portland cement, unmixed with sand, is,
of course, very great. It develops a large proportion of its
ultimate strength in the first seven days, say from one-half
to two-thirds.

Rosendale cement of the best qualities develops great
hydraulic energy in twenty-four hiours, being at that time
e:xml to the Portland. The Portland theun gains very rap-
idly upon it up to seven days, the difference between the
two then being the greatest; at the end of a month, bow-
ever, the strength of the Rosendale cement begins to ap-
proach nearer to that of the Portland, and the difference be-
tween the two seems (o be continually reduced after that
time, this referring to mixtures of pure cement.

For practical purposes, however, neither of the cements
is generally used without an admixture of sand, The ad-
dition of sand to Portland cement reduces its strength rapidly.

This reduction of strength is, in round numbers, as fol-
lows: One part of sand gives mortar one-balf as strong as
pure cement; two parts, one-third: three parts, one-fourth;
four parts, one-fifth; five parts, one-sixth,

This reduction of strength of Rosendale cement by the ad-
mixture of sand scemsto be somewhat less, The strength
of the mortar of Portland cement in the proportion of one
of cement 1o two of sand is, at the end of six months, kay
224 pounds to the square inch, The strength of a mortar of
Rosendale cement in the proportion of one of cement to one
of sand is, at the end of six months, say 257 pounds (o the
square inch.

Careful experiments made by General Gillmore, and pub-
lished in the appendix to the last edition of his treatisc on
* Limes, Hydraulic Cements, and Mortars,” give the quanti-
ties of mortar produced from the mixture of cement, sand,
and water, in various proportions, and using different kinds
of cement. Adopting these results, and assuming the cost
of the Rosendale cement at $1.10 per barrel, and the hest
English Portland at $3 per barrel (the market prices, May,
1880), and the cost of sand at 5 cents per barrel, we find
that a mortar of Portland cement, in the proportions of one
of cement to two of sand, will cost per barrel $1.22.

‘We also find that a mortar of Rosendale cement, in the
proportions of one of cement to one of sand, will cost 08
cents per barrel.

Summurizing the comparison, we find that a mortar of
Rosendale cement, in the proportions of one of cement (o
one of sand, has a tensile strength of 257 pounds to the
square inch, and costs 63 cents per barrel; and that a mor-
tar of foreign Portland cement, in the proportion of one of
cement to two of sand, has a tensile strength of 224 pounds
1o the square inch, and costs §1,22 per barrel.

Therefore, the mortar of Rosendale cement, one to one, is
84 pounds per square inch stronger, and 54 cents per barrel
less expensive, than a mortar of foreign Portland cement
one 1o two,

This seems to show that for all uses which will be served
by a mortar of the tensile strength of 267 pounds per square
inch, the Rosendile cement is economical, ‘

_ The remaining question is, whether this mortar of Rosen-
dale cement, one to one, is strong enough for the practical
purposes to which it may generally ho applied,

The facts which answer this question are that for fifty years

, wnd up o within a very short time, all the important
masonry in this country has been Juid with American
cement, The great fortifications on the coast, the Croton
squeduet, the Boston aqueducts, hoth old and new, all the
m’:m&"ﬂd‘l:‘béd‘:e.i‘zbl:;ﬂsu. the Jocks, culverts,
of brid other canals; all tho masonry

'd‘n"“d ges, viaducts, and culverts, the sewers of
our cities, the masonry of our gas works, many hundreds of
miles of wrought ron water pipe lined and Iaid in cement
the mills and mill dams in varlous Jocalities: in fuet Jncnrl
all the masonry built under water and out .of water int
United States up to withia a few years has been coustructed
with American cement,

i | must certainly be quite frequent, It would be desirable to
¥y
le vantageous, both for the rods and the building which it pro- | Have we any means of counterbalancing this superabund-

. » . .
Scientific American.
—_—
Professor KirchhofDs Views on Connecting Lizht-
ning Rods with Gas and Wator Pipes.
The city gas company of Berlin, having expressed .lhn
fear that gas pipes may be injured by lightning passing
down a rod that is connected with tho pipes, Professor
Kirchiboff has published the following reply :

« As the erection of lightning rods is older than the sys-
tem of gasand water pipes as they now exist h'l nearly n'll
| large cities, wo find scarcely anything in curl,}' literature in
'n'gurd to connecting the ewrth end of lightning rods with

these metallic pipes, and in modern times most manufuc-
turers of lightning rods, when putting them up, pay no
attention to pipes in or near the building thut I8 to be pro-
| teeted.™

| Kirehhoff is of the opinion, supported by the viev.s of a
series of professional authorities, that the frequent recent
cases of injury from lightning to buildings that had been
protected for years by their rods, are due to a neglect of
those large masses of metal,

The Nicolai Church, in Greifswald, has been frequently
I struck by lightning, but was protected from injury by its

|rods. Tn 1876, however, lightning struck the tower and set
lit on fire. A few weeks beforo the church had had gas
pipes put in it. No enc scems to bave thought that the
[new musses of metal which had been brought into the
| church could have any effect on the course of the lightning,
| otherwise the lightning rods would have been conuected
[ with the gas pip‘;n, or the earth connection been prolonged
{ to proximity with tho pipe.

A similar circumstance occurred in the Nicolai Church in
| Stralsund. The lightning destroyed the rod in many places,
!nltlnough it received several strokes in 1856, and conducted
{them safely to the earth. Here, too, the cause of injury

was in the neglect of the gas pipes, which were first laid in
| the neighborhood of the church in 1859, shortly before the
llighlnlng struck it. The injury done to the schoolhouse in
Elmshorn, in 1876, and on the St. Lawrence Church, at Itze-
hoe, in 1877, both buildings being provided with rods, could
have been avoided if the rods had been connected with the
ndjacent gas pipes.

“If it were possible,” says Kirchhoff, “to make the earth
connection so large that the resistance which the electric
current meets with when it leaves the metallic conducting
surface of the rod to enter the moist earth, or earth water,
would be zero, then it would be unnecessary to connect the
rods with the gas and water pipes. We are not able, even
at immense eéxpense, to make the earth connections so large
as to compete with the conducting power of metallic gas
and water pipes, the total length of which is frequently
many miles, and the surface in contact with the moist earth
is thousunds of square miles. Hence the electric. current
prefers for its discharge the extensive net of the system
of pipes to that of the earth connection of the rods, and
this alone is the cause of the lightning leaving ils own con-
ductor,”

Regarding the fear that gas and waler pipes could be in-
jured, the author says:

“1 know of no case where lightning has destroyed a
gas or water pipe which was connected with the lightning
rod, but I do know cases already in which the pipes were
destroyed by lightning because they were not connected
with it.

“In May, 1809, lightning struck the rod on Count Von
Seefeld’s castle, and sprang from it to a small water pipe,
which was about ¢ighty meters from the end of the rod, and
burst it. Another case happened in Basel, July 9, 1849,
In u violent shower one stroke of lightning followed the
rod on a house down inlo the earth, then jumped from it to
a city water pipe, a meter distant, made of cast iron, Tt
destroyed several lengths of pipe, which were packed at the
Jjoints with piteh and hemp. A third case, which was re-
lated to me by Professor Helmholtz, oceurred Inst year in
Gratz. Then, too, the lightning left the rod and sprang over
to the city gas pipes; oeven a gas explosion is gaid to have
resulted. .

*“In all three cases the rods were not connected with the
pipes. If they had been connected the mechanical effect of
lightning on the metallic pipes would have been null in the
first and third cases, and in the second the damage would
have been slight. If the water pipes in Basel had heen
joined with lead instead of piteh, no mechanical effect
could have been produced.

“The mechanical effcet of an electrical discharge is
greatest where the clectric fluid springs from one body to
another. The wider this jump the more powerful is the
mechanical effect.  The electrical discharge of a thunder
cloud upon the point of a lightning rod may melt or bend
it, while the rod itself remains uninjured. If the conductor,
bowever, is insufficient to receive and carry off the charge
of electricity, it will leap from the conductor to anotber
body. Where the lightning leaves the conductor its me-
chanical effect is again exerted, so that the rod is torn,
melted, or bent,  So, oo, is that spot of the body on which |
| it leaps. ‘

“In the examples above given it was a lead pipe in the
first case, a gas pipe in the last ease, to which the lightning
{leaped when it left the rod, and which were destroyed.

Buch injuries to water and gas pipes near lightning rods

| bring them to light, 5o as to obtain proof that it is more ad-

tects, s well as for the gas and water pipes, to have both
Intimately connected.

[AucusT 28, 1880,

| « Finally, I would mention two cases of lightning siriking

rods closely united with the gas and water pipes.  The first
happened in Dusseldorf, July 28, 1878, on the new An
Academy; the other August 19, last year, at Steglitz. In
both cases the lightning rod, the buildings, and the pipes
| were uninjured.”— Deutschen Bauseitung.
_————4 O s
\ A Sea-golng Steam Pllot Boat.
|  Unlike the Pilot Commissioners of New York and New
Jersey, the Baltimore Pilots’ Association have tuken kindly
to the use of steam pilot boats, and are having built for their
use o first rate sea-going steamer.  The new vessel is intended
|to carry sea pilots, with fuel, stores, and accommodations
for a manth's gruise. The bull will be of iron, with close
| iron bulwarks at each end, and, with iron siding, forming a
| quarter deck for about 68 feet of the middle rmn of the boat.
The quarter deck will stand 8!4 feet above the main deck,
which will extend about 30 feet from the stem and 20 feet
from the stern.  Both the main and quarter decks will have
iron deck beams, and will consist of heavy pine deck stufl.
The pilot house and eaptain’s room will be on the quarier
deck, where the boarding yawls will be carried. The length
will be 118 feet between main posts, and 1221 feet over all;
extreme moulded beam, 28 feet; depth, 12%¢ feet; from base
line to the top of gnarter deck, 18 feet. There will he one
iron athwartship collision bulkhead # inch iron, braced,
|and onc forward of the boiler. Coal bunkers on either
| side of the boiler hold 40 tons each. Below the quarter deck
will be the main cabin, with 20 sleeping berths, wash room,
mess room, kitchen, pantry, chief-engineer’s room, and store
rooms. The forecastle will contain 10 bunks, store rooms,
ete. The vessel will be heated throughout by steam. She
will have two masts, schooner-rigged, two 17 foot yawls,
two 1,000 gallon water tanks, three anchors of 800, 500, and
175 pounds weight, 120 fathoms chain cable, and a pump
brake windlnss.

The machinery will consist of an inverted direct-acting
compound engine, with 22 and 86 inch cylinders, 26 inches
stroke, fitted with tubular surface condenser, and air, feed,
bilge, and circulating pumps, one cylindrical return tubular
boiler, to carry a working pressure of 70 pounds of steam to
the square inch, an independent feed pump to supply boilers,
wash decks, fire service, ete.

This pioneer sea-going pilot steamer is now building at
Wilmington, Del., by the Harlan and Hollingsworth Com-
DALY o

CLOTHING IN ITS RELATION TO HEALTH,

The ideas and scientific views of Prof. Dr. Gustave Jaeger,
of Stuttgart, regarding the properties of animal wool, gain
more and more in popularity with German scientists, and in
one of the latest numbers of the Homaopatische Monatsblatler
(Homeopathic Monthly), which appears in Stutigart, Dr.
E. Schlegel, a well known physician of Tiibingen, has pub-
lished an essay, in which he speaks of Professor Jaeger's
theories as follows: :

Among the discoveries that have been made during the
Jast few years in medical science, some facts bronght to
light by Dr. Gustave Jacger regarding the amount of water
contained in the human bedy may prove to be of the utmost
importance. In his paper concerning ** The resistibility of
the human body against epidemic diseases and the power of
constitution,” #* Professor Jaeger has proved that the spe-
cific gravity of several individuals is very different, and that
the state of the health of those individuals is closely con-
nected with their specific gravity, The greater the weight
of the human body in comparison to the space which it oceu-
pies, @ e., the greater its specific gravity, the more it is able
to resist epidemic diseases. Persons of a low specific grav-
ity are taken ill from very insignificant causes, such as a
cold, and are very susceptible to contagious discases. Such
persons have usually a certain fullness of body, and are even
corpulent, but just that which gives them a great size is use-
less ballast, namely, fat and water. These substances en-
dow" the heaviest bodies with a comparatively low specific
gravity, giving at the same time to the constitution little
power of resistance.

Very different is the case with bodies of high specific
gravity. Here neither fat nor water is superabundant, the
flesh feels solid, and the bodily constitution possesses a high
power of resistance. Professor Jacger has investigated these
differences of constitutional resistibility by comparing the
specific gravity of a number of persons with their state of
health. An accumulation of water in the tissues of the body
he callsT"[lydroslasis chronica,” an expression which, as
the whole discovery itself, reminds us of the teachings of
the _homeopathist Von Grauvogel respecting bydrogenoid
constitutions, while the theory that a chronic accumulation
of water in the body is the cauge of many sicknesses is in
perfect accord with the ** SBykosis " described by Huhne-
mann, and afterward by Woll.

The investigations and measurements of Jaeger are of an
entirely new date, and we would not mention them here had
not this discovery proved to bo of the highest value for hy-
giene, and had not the conclusions of Professor Jaeger al-
ready been corrohorated in a most remarkable manner,

If it is true, namely, that the specific gravity of the body
is the measure of its resistibility of disease, and if it is amo
true that few bodies have this resistibility, because of an
overabundance of fat and water, thon the question arises,

ance and therewith heightening the specific gravity? The
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‘lmmmp.vtlilm know a number of remedies for so called hy-
drogenold constitution, the most important of which ix

or less benefit, sometimes even effecting . perfect cure
Allopathists nse also several medicaments which are useful
in cases of “ Sykosis,” but none of these remedies are en.
tiraly satisfactory,

Professor Jaeger has now, by hin careful investigution, | leave to the editor of the * Homeopathie Monthly," in Stutt. |

discovered a simple and natural expedient for preventing
the necumulation of fat and water in the system, which js
suitable alike for rich and poor. It conalsts in adopting
now sort of clothing, we might call it a normal clothing,

The Professor hux testod the value of his discovery upon
his own person and mombers of his family, and 8o has the
writer of these lines, who, after having the honor of muking
the acquaintance of Professor Jaegor in 1870, ndoptod, ot
hin suggestion, the normal clothing, and recommended it to
somo thirty or forty porsons since,  The experiments mado
by wearing the clothing in the heat of summer and the cold
of winter has proved highly satisfactory.

The normal clothing has two essentinl proporties:

1. It consists exclusively of wool, avoiding all materials
woven from plant fiber (cotton or linen),

2. It makes o strong point of Keeping warm the middle
line of the front of the body,

The principal peculiarity of Professor Juegor's clothing is
the exclusive use of sheep's wool, even avoiding pocket and
other linings of cotton,

To every thoughtful person it will be o source of satisfac-
tion to know that Professor Jaeger hns chosen for the warm-
iog of the body only those means which nature has given
for the same purpose 1o those mammals which are the most
nearly related to man.  The fittest and the most suitable al-
wiys predominates in nature, aud if, in this ease, we inquire
why bair and wool clothing are the best protection ngainst
cold, the answer will be found in the physical properties of
these matters. A cover of wool is far more porous than that
of plant fiber.  The latter, if exposed to moisture, becomes
thoroughly soaked with the liguid and sticks to the body,"so
that no air remains between, and only one smooth evaporat-
ing surface is formed, whereas a hair or wool cover being
never entirely sonked does not cling elosely to the body, but
forms a surface which is broken by air bubbles, permitting
a great guantity of moisture to pierce (o the outside, where
it can evaporate. Moisture from the outside is prevented
from piercing through the cover to the body on acecunt of
the layer of air between the cover and the body, which offers
a kind of resistance.

These properties of hair and woal clothing are very im-
portaut, for the skin of cach animal is a source of evapora-
tion, and continually renders moisture to the air.

That difference which exists between plant fiber and wool
in regard to the conductibility of heat, renders the superi.
ority of wool clothing in regard to health still more evident.
Wool is a bad conductor of heat, therefore wool clothing
conserves the heat produced by the body, while cotton, and
still more linen, permits this 'heat to quickly escape and
eradiate. This fact accounts for the cool, chilly feeling
produced in putting on linen clothing, while in putting on
woolen no loss of heat is felt,

The conservation of the heat of body produced by woolen
clothing has the consequence that the skin remaing in a
blood-rich state, and may perspire more freely than when
exposed to a quick refrigeration by cotton or linen elothing.

To these important properties of wool, which are sufficient
proof of its suitability for clothing, a new one hus been
added by Professor Jueger's latest investigations, which we
will only mention briefly, as an explicit description would
occnpy too much space,

Jaeger has proved that in our organism there are certain

gaseous volatile substances, called by him ** Duftstofle "
(odorous substances), which play o very important part, as
yet undivined. He endeavors to show that the actions of our
mind are mediated by these substances, and that they are
continnally rendered free in the acts of breathing and per-
spiring. He discerns two different groups of odorous sub-
stances—*“ Lust and Unlust Stoffe " (substances of pleasure
and dislikipg). The firat oves are exhaled during o joyful
and agreeable state of miod, and produce this state of mind
if inhaled, Just the reverse is true of the second ones,
Whoever will take the pains can discover for himsell that
the evaporation differs according to the condition of the
mind as well as the condition of the body, During joy and
happiness the odor of perspiration is not disagrecable, while
‘during anguish and great nervous excitement it is offensive.
The substances of disliking have, therefore, n bad odor,  In
an atmosphere of these substances the vitality is lowered
and disadvantageously influcnced,  ‘I'his nceounts for the
fact that in a state of anguish and fear the body s more
susceptible to contagious divenses.  The inhaling of the
“ gubstances of pleasure " beighten the vital nctions and fm
prove the resistibility of the body agninst slokness,  Jaeger
Yius now discovered that ** sheep’s wool " attracts the **sub-
stances of pleasure ™ [this property must not be confused
with the great capacity of wool for absorbing odors in gen-
eral], while clothing made of plant fiber favors the nceumu-
Jution of #he offensive ' substances of dislike,” with all
their evil consequences.

Even with healthy persons, cotton and linen clothing,
after long wearing, tukes a distinetively repulsive odor,
while woolen clothing, even in summer, whon evaporation
Is strong, takes only the sour swell of persplration, sod

‘ Lunimportant fact, the mention of which may be ridiculed
“Thuja.” These remedies have to be choson acearding to | by many, Is, neverthe ;

the individual constitution, and have proved o be of wore | sclence,

| " resintibility of the human body against contagious dis-

| ungles,

Scientific Jmericun,

nover necumulates other offensive smells,  This seomingly

lens, of the greatest value to medical
nud has proved of the highest importance for the

Thus far Dr. E. Schlegel. The full responsibility of this
faport of the hypothesis of odorous substances we bhave to

gort, nod ity learned contributor, but we believe that the |
fncts aro very Interesting and of great value, ns they are
based upon oxnct scientific investigation. Especially (lv-;
serve 1o bo mentioned the several thousand experiments ro- |
garding odorous substances which have been made with the
“chronoscope,” an fostrument by which the celerity of
nervous conduction is recorded.

—- —. .o — —

ENGINEERING INVENTIONS,

Mr. Joseph W. Putnam, of New Orleans, La., has pat-
entod nn lmprovement in the class of pile drivers in which
the hammer guides or leaders are hinged to permit their
inclination, for the purpose of driving piles at various

Mossrs. Martin E. Morningstar and John W, Roberts, of
Arkons, Ontario, Canada, have patented an improved car
coupling of the eluss ealled self.couplers; and the improve-
ment consists in the peculine construction of the link
holdor.

Mr, Peter Josserand, of Hockley, Texas, has patented an
improved valye gear for engines, which consists of a lever,
n shaft, and two friction wheels of different dinmeters for
receiving motion from the erank shaft and transferring the
motion at an increased velocity to the valve shaft,

Mr, Hans Kniidson, of De Forest, Wis., has patented a
dynamomelrieal engine governor, by means of which the
work performed by the engine and the strain upon the driv
ing wheel regulates and controls the steam supply.

Mr, Tiry 8. Pylant, of Ridge Spring, 8. C., has patented
improvements in turbine water wheels of that form in which
a horizontal wheel is inclosed by a case baving upon the top
oppositely opening trunks or conduits for delivering the
water to the wheel, which trunks have flaring mouths and
tnper downwardly into the plane of the wheel.

An improvement in well boring apparatus has been pat-
ented by Mr, Harry Samuel Gail, of Waukegan, I,  The
object of the invention is to provide means for holding the
nuger to the rotary shaft in such a manner that they may be
easily disconnected to allow of the withdrawal of the auger
without disturbing the shaft,

—

Mineral Veins.—How they were Filled,

We have examples that seem to settle the question in favor
of chemical precipitation from ascending hot water and steam.
In the Steamboat Springs of Western Nevada, for example,
we in fact catch mineral veins in the process of formation.
These springs issue from extensive fissures which have been
or are filling with silicious veinstone that carries, according
to M. Laur, oxide of iron, oxide of manganese, sulphide of
iron, sulphide of copper, and metallic gold, and exhibits the
banded structure so frequently observed in mineral veins.

In regard to the precise chemical reactions which tuke
place in the deposition of ores in veins, there is much yet to
be learned, and this constitutes an interesting subject for
original investigation, which I earnestly commend (o those
who are so situated that they can pursue it.

It may be noticed, however, that the thermal springs
which are now forming deposits like those in fissure-veins,
contnin alkaline carbonates snd sulphides, and we have every
renson to believe that highly carbonate alkaline waters con-
taining sulphureted hydrogen under varying conditions of
temperature and pressure are capable of tuking into solution
and depositing all the metals and minerals with which we
meot in mineral veins,

To these necessarily brief notes on the filling of mineral
veins should be added some interesting examples of the me- |
chanical filling of fissures which have Been recently brought
to lght In Western mining.  These are furnished by the re-
murkable deposits of gold und silver ore in the Bassick and
Bull Domingo, near Rositn, Colorado, and the carbonate
mine at Frisco, Utah,  All these are apparently true flssure-
velng, filled to as great o depth us they have yet been pene-
trated, by well rounded pebbles and bowlders which have
fallen or been washed in from nbove.  The porous mass thus
formed hns been subsequently saturated with & hot ascend-
ing mineral solution, which has cemented the pebbles and
bowlders togesher into o conglomerate ore.  In the Bassick
this ore consists of rich telluride of silver and gold, free gold,
and the argentiferous sulphides of lead, zine, copper, and
fron.  In the Bull Domingo and Carbonute mines the co-
menting matter is argentiferous galena,  That the pebbles
and bowlders have come from abhove is distinetly shown by
the variety in their composition and the organic matters as-
socluted with them.  In the Bull Domingo and the Bassick
the pehbiles consist of various kinds of igneous rock, mingled
with which in the Intter are mnsses of silicified wood and
eharconl; while in the Carbonate mine the pebbles nre mainly
trachyte; but with these are others of limestone and
qunrtzito,

Fossils nnd other foreign bodies have before this been
found In mineral veins, nnd Von Cotta mentions the occur
renco of quurtz pebbles extending to the depth of 1565
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to oxist elsowhere, and they constitute another of the many
new forms of ore deposit which the exploration of the rich
and varied mineral resources of the United States has broughit
to light,

In regard to the ultimate source of the metallic matters
which give value to eur ore deposits but little can be said
with certainty. The oldest rocks of which we have any
knowledge, the Laurentinn, contain gold aud copper, which
are indigenous, henee us old as the rocks that contaio them,
and have been simply concentrated and made conspicuous
in the process of thelr metamorphism,  These rocks are all
sudiments and the ruins of pre existing continents. By their
erosion they have in turn furnished gold, copper, iron, ete.,
to lster sediments by mechanical dispersion and chemi-
cal solution. We now find gold everywhere in the
drift from the Caoadian Highlands, and we bave
every reason 1o believe that all the sedimentary strata
more recent than the Laurentian have acquired a slight
impreguation of several metals from them in addition to
what they have obtained from other sources, and we muy
conelude that the distribution of many of the metals isalmost
universal, Sen water has been proved to contain gold, sil-
ver, copper, lead, zine, cobalt, nickel, iron, manganese, and
arscoic; and there is Jittle doubt that all the other metals
would be found there if the search were sufficiently thorough.
Henee, sedimontary rocks of every sge must have received
from the ocean in which they were deposited some portion
of all the metnls, and for the formation of metalliferous de-
posits some mothod of concentrating these would slone be
required, A pretly theory to explain such concentration
through the agency of marine plants and animals has been
suggested by some German mineralogists, and amplified by
Professors Pumpelly and T. 8. Hunt. Plants have been
credited with the most active agency in this concentration;
but evidence is still wanting that either plants or animals
have played any important part in the formation of our mine-
ral deposits. The remains of sea weeds are found in the
greatest abundance ina number of our Paleozoic rocks, and
it is almost certain that the carbonaceous ingredient in our
great beds of bituminous shale has been derived from this
source; yet we find there no unusual concentration of metal-
lic matter, and nooe of the precious metals has ever been de-
tected in them.

The metallic solutions which have formed our ore deposits
have been ascribed to two sources, One theory supposes
that they have drained highly metalliferous zones deep in
the interior of the earth; the other, that they have leached
diffused metals from rocks of different kinds comparatively
near the surface. The latter view is the one that commends
itself to the judgment of the writer. However probable such
a thing might seem, no evidence of the existeuce of distinct
metallic or metalliferons zones in the interior of the earth
has been gathered. On the cootrary, volcanic emissions,
which may be supposed to draw from a lower level than
water could reach, are not specially rich in metallic matters,
and the thermal waters which bave by their deposit filled
our mineral veins must bave derived their metallic salts from
a zone not many thousand feet from the surface. The mine-
ral springs, which are now doing a similar work, 2re bat part
of a round of circulation of surface water, which, falling
from the clouds, penetrates the earth to a point where the
temperature is such as to driveit back in steam. This, with
fluid water under pressure and highly heated, possessing
great solvent power, may be forced through vast beds of
rock, and these be effectually leached by the process. Should
such rocks contain the minutest imaginary guantity of the
metals these must inevitably be taken into solution, and thus
flow toward or to the surface, to be deposited when, by di-
minished temperature and pressure, the solvent power of the
menstruum is diminished. It isevident from these facts that
we cannot trace the history of the metals back beyond the
Laurentian age.  And since we find them diffused in greater
or less quantity through the sedimentary rocks of all ages,
and also find processes in action which are removing and re-
depositing them in the form of the ore deposits we mine, it
is not necessary to look further than this for a sufficient
theory of their formation.—Prof. J. 8 Newderry.

Stenm Cable Towing In Erle Canal.

The Belgiun cable towing system, as applied to several
soctions of Erie Canal, is giving strong evidence of success
in arousing the strenuous opposition of those who are in-
terested in the muintenance of the old system of towing. At
a meeting of opposition boat owners and boatmen in Buffalo,
August 8, it was resolved:

“That the New York steam cablo towing system, as being
operated on the Erie Canal, does greatly interfere with other
ways and modes of towing boats on sald route, and there-
fore it hng forfeitod its charter; thut it is dangerous to boat
property interests by reason of collision and delays, and is
wholly impractionble. It is not & mode of rapid transit; it
is not n cheap and economical method; it is not an improve-
ment over other ways of towing; it is not necessary and it is
not wanted in the canal, in consequence of which we unite
in asking the Superintendent of Public Works to cause the
New York steam cable towing system to be removed for ob-
stracting navigation on the Erio Canal."”

- b

Tiw Fasresr Trorrixa —At Rochester, August 10, the
fustest two-mile heat on record was trotted by the horse

-

futhoms in the Griiner Lode at Schemnitz, Suxony; but no
conglomordte veins like those mentioned aboye are known

Steve Maxwell in 4 min. 4815 sec.  Flora Temple's previ-
ously unequaled record was 4 min, 501 see.
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