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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,
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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

. &Gchen;cl;u und (‘onntﬁntléuhiﬁ."
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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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mew for cheese nt satisfuctory prices. The
the demand for export has been much increased.
%ﬂm milk this yoar netted about 100 per cent more

50 per cent more than for Tnst year.

o 'w'%'uhmkummw: of the
‘ fndastry of the United States. The new head ceoter
is at Wellington, Ohio, The surrounding country abounds in
‘oheesa and butter factories. The principal ehoese man in the

“Mr. O, W. Hore, has his establishmont there, and itis

u correspondent of the Cleveland Zeader, Mr. Horr reported

home copsumption has been greator this year than last, and

(han last year, the May milk about 80 per cont more, the
June fully 40 per cent more, and for July the estimute was
The prospect for the
rempining four cheese months was very good. The yield per
cow has also boen more than last year, though not quite so
‘many cows have been milked.

The chief American cheeso districts comprise a small por-
tion of New York, part of the Western Reserve In Olilo, n
few counties In INinols, Kansas, Michigan, Town, Vermont,
and Pennsylvania, and a good many counties in Wisconsin,
New York, Ohlo, and Wisconsin, lead in the order named.
Wellington, Ohio, is the largest country market, ns shown
by Jast year's statistics.  Littlo Falls and Utiea, N, Y., stand
next.  Wellington shipped 1,500,000 pounds more butter and
cheese than Littlo Falls Iast year, the total shipment amount-
ing to about 9,000,000 pounds.

During the past five years about 110,000,000 pounds have
been exported annually: the rest is consumed in the United
States.  Most of that exported goes to Great Brituin, which
in 1878 took over 120,000,000 pounds, and last year a much
larger quantity. The foreign demand for American cheese
i« Increasing, but not so rapidly as it did ten years ago. From
1860 to 1865, owing to the introduction of the cheese factory
svstem in this country, the increase was tremendous,  Since
then it lias not been so rapid, but it has been steady.  The
export this year has been larger than the last, but not so
lirze as in 1878,  Commencing with the last week in May,
there were exported during the following eight weeks of
1878, abont 807,000 packages of cheese; during the corre
sponding weeks of 1870, about 528,000 packages, and of 1830,
about 635,000 packages.

The foreign trade In American cheese is nlmost exclusively
for what is called factory cheese, and covers every grade and
guality, from the poorest skim milk cheeses to the richest
full creams.  The bulk of the poorest grades of cheese made
in America goes to England, where the poorer classes use it
in place of meat.  Were it not forthe market thus furnished
for the cheaper grades of cheese the enormous May, June,
and July makes of American cheese would have to be thrown
to the fishes or sold at nominal prices.

The export of butter is also increasing rapidly. During
the past two or three years there is an increasing demand for
the very best creamery butter, ““We bave within the past
six weeks sold nearly £7,000 worth of the finest creamery
butter to one Liverpool house,” said Mr. Horr, “ and such a
sale as this, until within the last three years, was unheard
of in Ohio. This butter is shipped on a through bill of lad-
ing from Cleveland to Liverpool.”

ARTIFICIAL COLD.

While swellering under the relentless summer’s sun people ;
delight to talk about the production of cold, as if cold were
a real substance, and just now a very desirable one. Not
many vears ago, when the caloric theory prevailed, we were
told that heat was a substance, and cold was merely the
absence of beat. The present geueration of philosophers
tell us that heat and cold are only sensations due to a more
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and thercfore not explosive if mixed with air, are generally
preferred. Nitrous oxide and carbonic acid gases, which
are condensible only by very high pressure, are employed
for obisining very low tempertures The former of these
goses is now sold in large quantities in liquid form, and when
allowed to cseape often freezes in the escape pipe, beside
covering the sneroundings with fce, as did the gasoline at
Council Bluffs, The evaporation of liquid earbonic acid pro-
duces o suMielent degree of cold to freeze the romainder of
the seid, which then melts very slowly at ordinary tempera-
wres and is at once volatilized.  Liguid oxygen and hydro-
gen produce the most intense cold known by their evapora.
tion.

The production of ice by the evaporation of gasoline is not |
g0 raro, however, ns our carrespondent supposes, A barrel |
of gasoline exposed Lo the air on & warm summer doy
frequently has n orust of foo or £now around the bung and
wherever any esoape of the gasoline can take place. A cur
vontof atr blown over the surface of a volatile lguid causes
it to evapornte more rapidly, and o the ease mentioned
above such a curreut was caused by (he motion of the
train.  As soon a8 the surfaces wore cooled below the dew |
point, moisture from the air bogan to be deposited, which
was frozen when the temperature reached 82° Fah, ‘

Many of our dwellings, our offices, our sehioolhouses, and
public buildings aro supplied with complete sets of pipes and
vadintors for steam heating,  Inonrclimate these are seldom

RECENT INVENTIONS

An improved railroad rail, intended to prevent the nolse
produced by its vibrations, bas boen patented by Messrs,
Henry V. Pinget, of Jersey City, N J., sod Frederick A.
Plaget, of New York City. The invention consists in ap.
plying o thick lnyer of cement or like material to the sldes
and bottomn of the rails, and fastening strips of wood to the
sidos and bottoms of the ralls by means of the cement,
thereby proventing the emission of sound by the vibrations
of the rails,

Mr. John L. Taylor, of Las Vegas, Territory of New
Mexico, has patented a telograph pole that is more durable
and lightor than ordinary poles, while baving the requisite
strength,

Mr. Nicholns Boren, Jr,, of Haubstadt, Ind., has patented
o novel arrangemont of o churn dasher rod and o series of

ahafts nond band wheels, and o deam and weight, wherely

provision is made for obtaining & rapid movement of the
dasher,

Mr, Jobn I Hodges, of Attleborough, Mass., bas pat-
ented o separable button, which consists in a curved wire
catch combined with a cup having a short beveled end lip
and o protruding end, with opposite springs arranged be.
tween the side of cup and the curved parts of catches, -

An improved ladies' dross guard, which will prevent the
dress from clinging to and exposing the form when walking
aguinst the wind, has been patented by Tom O. Memery, of

used from Moy to October—nearly half of the year. | Key West, Fla. Tt consists of a rounded garment, stiffened
Will not some of our inventors deviso a method of | hy a number of flexible strips running from top to bottom,
utilizing these costly pipes for cooling the air in | {s worn over the abdomen, and is held by bands passing
summer? It could not be done by forcing a stream ' ground the waist.
of gasoline through them, because thisonly reduces the tem-| Ay improved car coupling has been patented by Mr. Jesse
perature where it escapes into the air, and to allow it to es- | T, Rice, of Grand Rapids, Mich, The invention consists of
eape wonld be to fill our houses with a polsonous, explosive, ' 4 novel combination of devices, which cannot be clearly de-
and bad smelling domon.  Preferable would be o system | goribed without engravings.
whereby afr could by any of the well-known principles cir- My, Abraham F. Denlinger, of Jamton, O., has patented
culate in our radiators und finally escape if pure, but return gy jmproved gate, o constructed that it can be opened and
to boiler if impure.  Perhaps some neutral liguid, which | glosed by the wheels of a passing vehicle, It is simple in
would neither freeze nor attack the radintors, could be made | construction and not lisble to get out of order.
to flow through the pipes.  This liquid passing through a|  An jmproved blacking brush holder has been patented by
coil of pipe surrounded by a suitable refrigerating substance )y, Henry B. Perham, 665 West Lake street, Chicago, Ill.
would carry its cold freight to every part of the house. AS The invention consists in securing blacking brushes for
cold liquids sink it might be necessary to put the refrigerat- transportation or packing in trunks with wearing apparel
ing wachinery in the garret instead of the cellar.  If cold air | by an incasing crossbell, which not only retains them in a
were used this would be unnecessary. 'compact form, but incases them so0 as Jto prevent the sur-
We shiver with pleasure at the thought of heing able to | rounding articles from being soiled.
break off icicles from the dining room radiator, or scrape off | A light, strong, and durable fence, which is easily set up,
enough snow from our office radiutor to make a snow ball to | taken down, and moved from place to place, and is inex-
throw at the luckless small boy or delinguent subseriber and pensive in manufacture, has been patented by Mr. Henry
merciless devil. We could laugh at the ice cream dealer, for | B MeWhorter, of Blooming Grove, Ind.
we could bake our own cream in our cold oven, and ice| The combination, with a map, of index sheets secured by
would be an unnecessary luxury, for we need only set the | peir upper edges 1o the ninp roller and pendent on the side
water pitcber on the radiator to convert the croton into | of the map, has been patented by Mr. Orson S. Haskell, of
sparkling spring water. Evanston, 111 ;
The quantity of coal required to cool a house in summer ==
need not exceed that required to warm it in winter, while

AR

Hell Gato Improvements,

the saving in doctor’s bills, in profanity, and traveling ex-
penses would be no small item, to say nothing of being able
to freeze out the mosquitoes and benumb the flies.

Where is the genius who will solve the problem of house

During the past year 15,195,661 gross tons of rock, the
débris of the Hallett's Point explosion of 1876, have been re-
moved under contract by the Atlantic Dredging Company,

cooling and eclipse the fame of Carré, Pictet, and the rest of | MaKing in all 72,084,078 gross tons. The reef, for one-third
the ice makers? What delightful essays would our daily | Of its extent, hasa depth of twenty-six feet at low water.
editors write in their cooled sanctums, and bow many free | OVer the remaining area there are a few shoal points still to

| puffs would they unconsciously bestow on this lucky inven- ‘ be removed, some of which, near the share, bave only about

tor! New York would no longer be depopulated in summer | Se¥enteen feet at low water above them. The work is ap-

and business would flourish the year round. proaching completion, and progress is necessarily slower.
e The contract of the Atlantic Dredging Company has been

Effocts of Lightning. lextended to December 31, 1880, when it is supposed the
Mr. J. Johnstone writes to the Edinburgh Daily Reziew : | work will be finished.

or less rapid vibration of the molecules.  Although we will-
ingly accept Tyndall’s assertion that beat is only & mode of |
motion, which seems to be confirmed by the fact that the more '
we move about the hotter we get, yet it scarcely makes us
any more resigned 1o our sweltering fate to know that the |
difference between summer and winter is merely & question
of velocity in molecular motion. 'We read of the numerons
icebergs that float down this way, and wish we had built our |
summer residence on top of one.

A correspondent at Couucil Bluffs sends us a refreshing
acconnt of & car which came io on the Chicago and North-
western Railrond, the axle Inden with icleles severn] inches
long and the ranning parts covered with solid ice, which had
formed thero with the thermometer at 86° in the shade, The
mystery is soon solved when he tells us that the car was
loaded with gasoline, which was leaking through the bottom
of the car.  Gasoline, being extremely volatile, of conrse
evaporated with great rapidity, and thus produced, as every
volatile liquid does, a diminution of tenperature, 4 principle
mude use of In all fee machines.

’ When u solid body passes into the liguid state n Inrge quan-
tity of heat is rendered latent, hence when any two golids
(like #alt and ice), which form a liquid when brought into
contact, also reduce the temperature, on melting this heat
is again set froe,

A similar smount of heat is renderad lutent whon a sub.
slance passes from the liquid state to that of gas or vapor.
This quantity of beat must be derived from surrounding
bodies, and thelr tempersture is correspondingly lowered,
As a general rule the lower the boiling point of » liquid the
lower the temperature that can be preduced by Its evapora.
tion. Rhigolene, n potroleum product more volatile than
gasolive, hins been used with success in foe moking. Am-

“Ou the 7th of July, about 4:15 P.M., the hightning struck | 10¢ Work on Flood Rock, suspended since 1878 for lack of
the craig which is named on the plan of Ediuburgh ** The | 8PPropriations, has been resumed and is progressing satis-
Dasses,” which overbungs the Hunter's Bog on the east.  factorily. It is expected that the entire excavation will be
The rock struck is of the bardest basall, commonly called | Sompleted within three years. A part of the rock taken
whinstone. The lightning did not strike the sharp, serrated | from the gallerics bas been deposited in a deep hole off
front edge of the craig, as might have been expected, but, | Ninety-second street, and another portion' dumped in a dike
on the contrary, it struck the flat top covered with sod at a ! closing the interval between Great and Little Mill Rocks,
distance of three feet from the present edge, and that must | hus forming the western side of the new channel, improved
bave been between six and eight feet from the edge before | Y the removal of the reef at Flood Rock. This dike formed
the accident, for the lightning detached several tons of the | Part of the original project.

rock from the front of the craig, and sent six large masses| The drilling scow, recently employed on Dizmond Reef,
of rock down into the Hunter's Bog; the largest of these Will be used on Frying Pan, Heel Tap Rock, and Pot Rock,

measures four fect long by three feet broad and one foot
thick, but of irregular shupe,  On the edge of the craig the
lightning detached o mass of rock, which now stunds in a
very precarious position.  Thix large mnss measures four
feet nine inches long by three feet broad and one foot four
inches thick. The top of the craig, a short distance from
the front of it, in covered with a coating of angular picces
of busalt, and on the top of these u covering of sod. It was
on the sod the lightning struck, and made o hole two feet
six inches long by one foot six inehes broad. On plicing a
compass near the hole made by the lightning 1 found that
the needle devinted from the N, to the E., and when the
compuss was in the hole the needlo stood at E.8.E,, instead '
of N., proving thnt the rock is still powerfully clcclri-‘
cal at the spot where the lightning struck ir. Bul.ex-:

cept in the vicinity of the hole, the craig does pot affect the
needle,™

- —

The American Sclonce Associntion.
The annual meeting of the American Associstion for the
Advancement of Sclence will begin at Boston, August |

mounis sod sulphurous acid gases, which are not combustible

25, In the Massachusetts Tostitute of Technology. |

| which, with Flood Rock, forms the only barrier to a free use

of the channel at Hell Gate,

— -

A Natural Gas Well noar Boston.

A notable discovery is reported from Ocean Spray, a new
summer resort near Boston, Muss.  Whilea driven well was
being sunk, July 22, a vein of natural gas, which burns with
o clenr brilliant light, was struck at the depth of 122 feot.
Being 8o near the house of Deacon Augustus Reed as to en-
danger its safoty, the blazo wos smothered and the well
abandoned,

The ndjoining lot was owned by Mr. J, H, Jessop, who,
thinking the gas worth boring for, had another well driven.
Gas was struck July 30, and since then the flow has been
abundunt and strong.  Mr. B. R. Sturges, of South Boston,
writes un that the pressure of the gas was measured August
0 by the State Gas Inspector, and found to be that of 813§
inches of water.  Photometric tests made by the Superin:
tendent of the East Boston Gas Works showed the gas to be
of 14 candle power, giving a pure and brilliant light with
various styles of burners, An attempt will be made 1o
utilize the gas for illumination, cooking, and heating.
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The Charae for Insertion under (Als Aead s One Dollar
@ line for each insertion ; about dlght weords to a line.
Advertisements must be reocloed  at publication oftoe
s early as Thursday morning to appeas in next bue,
O The pubiiahers of (s paper guarantee to adver-
weekly e,

Steam Road Wagons, or Light Locomotives, for Wood
Rall. Manufecturers ploase address Santa Fo Canal
Co., Waido, Florida.

Wanted—Brick Making Machinery. W. 8. Clark,
Macon, Gs.

¥ine Gray Tron to onder. A. Winterbumm,
Foundry, 16 De Witt 8¢, Albany, N. Y.
sand address to J. B, Parker, Memphis, A .

Green River Dnlling Machines; Lightuing Screw
Plates. Page 108,

Grainlng & Lettering; new pat. J.J. Callow, Clev'd, O.

Wanted—A Good Pattern Maker. Apply to A, Lei-
teit, Bro. & Co., Grand Rapdds, Mich.

Wanted—A Sltuation, by Esperienced Foreman, in
Machine Shop. Can farnish drawings of the Dodge
Horse Nafl Machine. P, 0. Box #, Keesvillo, Essex
o N. Y.

For Sale Cheap.—A Gas Machine, with 500
light capacity. D. L. B, 18 White $t., Now York.

20.hand Machinists' Tools, Lathes, Planers, and Drills,
for sale. Address Hawes Machine Co., Fall River, Mass.

Carbutt’s Gelatino-Bromide Dry Plates for Artists,

Recipes snd Information on all Industrial Processes.
Park Besjamin's Expert Office, 50 Astor House, N. Y.

Dish Washing Machine wanted; one that i capable
of washing 35,000 daily. A Nboral offer will be made any
party possessing such a machine, by addressing D.\WV. M.,
Box 774, New York city.

Books relating to Civil Engineering, Electricity, Elec-
tric Light, Gas, Heat, Hydmulios, Mining, Sanitary En-
glneering, Steam Engine, Turning, ete. Catalogues free.
E. & F. N, Spon, {6 Broome St., New York.

Experts in Patent Causes and Mechanical Counsel
Park Benjamin & Bro, 8 Astor Ilouse, New York.

For Yale Mills and Engines, see page 100.

Rules for Engineers and Firemen, and the Removal
of Sealo In Bollers. Send for elrcular, QOD

For Best Quality Brass and Composition Castings,
address E. Stebblns Mg, Co,, Brightwood, Mass.

Telephones repaired, parts of same for sale, Send
stamp for cirenlars. P, O, Box X6, Jersoy Cliy, N.J.

Asbestos Board, Packing, Gaskets, 1"bers, Asbestos
Materinls for Steam & Ballding . Boller & Mpe
Covering, Asbestos Pat, Fiber Co. Jimited, i B'way,N.Y.

Corrugated Wronght Iron for Tires on Traction En-
glues, ete. Sole mfrs., H. Lloyd, Son & Co., Pittsb'g, Pa.

Malleable and Gray Iron Castings, all descriptions, by
Erie Malleable Iron Company, limited, Erle, Pa.

Apply to J. H. Blaisdell for all kinds of Wood and
Iron Working Machinery. 107 Liberty St., New York.
Send for Hilustrated catalogue.

Qur new Stylographic Pen (just patented), having the
dupl »x interchangeable point section, s the very latest
{mprovement. The Stylographle Pen Co., Room 13, 188
Broadway, N. Y.

Advertising of all kinds In all American Newspapers.
Speclal lists free. Address E. N, Freshman & Bros., Cino-
clnnatl, O.

Skinner & Wood, Erie, Pa.. Portable and Stationary
Engines, are full of orders. and withdraw thelr llustra-
ted advertisement. Send for thelr new circulurs.

Sweetiand & Co., 133 Unlon St., New Haven, Conn.,
manufacture the Sweetland Combination Chuck.

Power, Foot, and Hand Presses for Metal Workers.
Lowest prices. Peerless Punch & Shear Co. 5! Dey St..N.Y.

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy, and durability. Write for in-
formation. C. H. Brown & Co., Fitchburg, Mass.

For the best Stave, Barrel, Keg, and Hogshead Ma-

_____ Scientific

American, 139

Machine Knives for Wood-working Machinery, Book
:t:-n. u‘d Paper :‘m- Large kaife work a spectalty
% of Bol ‘s P ’
Stiles & Co,, Wiogolaville, N J. - =
For Aleotts Improved Tarblne, seo ady, p. 110,

3 lmtmud Solld Bmery Wheels and Machinery, An-
Kulle Grinders, Fortable Chiuek Jaws.  Impor
tant, that wsers should have pricos of these first class
RO0dA. Amerioan Twist Drifl Co., Mervdithvilie, N, 1.
For Standard Turbine, see last or pext namber,
Bargess' Noncondnetor for Heated Sarf; :
applied, eMotent. and | e Appl “'";oym-
OF carved surfaces, pipes, eibows, and valves. See p. 3.
nq'ubuyummmmuonnm; holds 0 to
6. AL ¥. Cushiman, Hartford, Conn.
Dinmond Tools, J.Dktmux_uu.u.\'.
Steam Hammens, Improved Hydraulie Jacks, and Tube
Expanders. R. Dudgeon, 3 Columbia St., New York.
Wanted—The address of 40,000 Sawyers and Lumber.
men for & ovpy of Bmerson's Hand Hook of Saws. Now
edition 1850, Over 10 illastrations snd pages of valuable
information. Bmierson, Smith & Co., Boaver Falls. i'a.
For Wood-Working Machinery, see fllus. ady, P19
The ** Fitchburg " Automatic Cut-off Horlzontal En-
Sines. Tho “ Haskina ™ Eogines and Bollers. Send for
pamphiet. Fitchburg Steam Engine Co., Fitehb'y, Mase.
Eclipse Portable Engine. See illustrated adv, p. 13,

Elovators, Freight and Passenger, Shafting, Palleys
and Hangers. L. 5 Gmaves & Soa. Rochester, X. Y.

Tight and Slack Barrel machinery a specialty.  John
Greenwood & Co., Rochester, N. Y. See (llus. ady, A

Safety Linen Hose for Warchouses. Steamboats, and
Hotels, st reduced rates. Greene, Tweed &Co,N. Y,

Rubber Hose, Emery, Baxter Wrench, and Soapatone
Packing. Greede, Tweed & Co., 118 Chambers St., N. Y.

Nellis* Cast Tool Steel, Castings from which our e
clalty is Plow Shares. Also all xinds agrieultural stoels and
ornamental fencings. Nellls, Shriver & Co., Pittaburg, Pa.

Improved Steel Castings ; «tiff and durable ; as soft
and esally worked as ught tron; t Jo strength not
less than &.000 Ibs. to #q. In. Circalars free. Pittsburg
Steel Casting Company, Pittsburg, Pa.

C. J. Pitt & Co,, Show Case Manufacturers, 236 Canal
St., New York. Orders promptly attended to. Send for
fllustruted catalogue with prices.

For best low price Planer and Matcher, and latost
tmproved Sash, Door, and Blini Machinery, Sond for
catalogue to Rowley & lier Wil port, Pa.

Elevators.—Stokes & Parrish, Phila., Pa. Sec p. 125,

4t0 40 H. P. Steam Engines. Seo adv, p. 125, X

Fire Brick, Tile, and Clay Retorts, all shapes. Borgner
& O'Brien, M'f'rs, 234 St., above Race, Phila., Pa.

Penfield (Pulley) Blocks, Lockport, N.Y. Seead. p. 125,

enslly

NEW BOOKS AND PUBLICATIONS.

Tuae Book o ENsiLAGE;or, TaE New Dis-
PENSATION FOR FARMERsS. By John M.
Bailey. Billerica, Mass. : Published b
the suthor. 8vo, cloth, pp. 202. Price d

In this very enthusiastic volume Dr. Bailey relates
his experience with ensilage at * Winning Farm." He
frankly admits that the method of preserving fodder
in pits under pressore s not 0 moch a new dispensa-
tion as one of the lost arts, which, after the lspse of
centuries, has jost been rediscovered and fmproved. It
is, however, * destined to be the means which shall
produce & revolation fu modern agriculture.” For his
part he has simply put into practice In America a sys-
tem which M. Goffart has demonsirated to be practical
in France, How fur Dr. Balleys zealous championship
of silos leads him to exaggerate—if at sll—the impor-
tance of the system of ensilsge, only time and wider
experience can determine. Itis certainly to be hoped
that he Is not mistaken In his estimate of its advan-
tages. At all events experimental silos are not expen-
sive, and farmers will run no great risk in caatiously
giving the system @ falr trial. For this work the in-
formation furnished by Dr, Bailey's experience will be
of value.

Tuae VoIce.

This Is a sixteen page paper, issued monthly, at Al
bany, N. Y., and devoted to voice culture, special atten-
tion being pald to stammering and other defects of utter-
ance, The Volce isthe official orgau of the Music
Teachers' Natlonal Assoclation, and seema to be admir.

chinery, address H. A. Crossley, Cleveland, Ohlo.
Best Oak Tanned Leather Belting. Wm. F. Fore-
paugh, Jr.. & Rros., 531 Jefferson 5t., Philadelphia, Pa.

National Steel Tabe Cleaner for boiler tubes. Adjust-
sble, durable. Chalmers-Spence Co., 40 John St N. Y.

Split Pulleys a1 low prices, and of same strength and
sppesrance as Whole Pulleys. Yocom & Son's Shafting
Works, Drinker St Philadeiphis, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
clalty, by E. & B. Holmes, Buffalo, N. Y.

Nickel Plating. —Sole manufacturers cast nicke! an-
odes, pure nickel salts, Importers Vienna lme, crocus,
ote. Condit. Hanson & Van Winkle, Newark, N. J., and
92 and % Liberty St , New York.

Presses, Dies, and Tools for working Sheet Metal. etc.
Fruit & other can tools.  Bliss & Willlams, II'klyn, N. Y.

Instruction in Steam and Mechanlcal Engineering. A
thorough practical education, and a desirable situstion
A8 500N A competent, can bo oblalned st the National
Justitute of Steam Eoginoering, Bridgeport, Conn. For
particulars. send for pamphiet .

Hydraulic Jacks, Presses and Pumps. Polishing and
Bufing Machinery. Patent Panches, Shears, cto. E.
Lyon & Co., 40 Grand St,, New York,

Sheet Metal Presses, Ferracute Co., Bridgeton, N, J.

Wright's Patent Steam Engine, with automatic cut
Off. The best engine made, For prices, uddress William
‘Wright, Manufactorer, Nowburgh, N. Y.

For Pat, Safety Elevators, Hoisting Engines, Friction
Cluteh Pulleys, Cut-off Coupling, see Frisbie's ad. p. .
For Separators, Farm & Vertical Eogines, soe adv.p 93,

For Patent Shapers and Planers, soe (lls. adv. p. 9.
For Mill Mach'y & Mill Furulshing, see (llas adv. p.98.

ably adapted to ald the professional work of teschers of
singing, reading, and elocotion, as well as physiclans
who make a specialty of the diseases of the vocal organs,
Edgar 8, Werner, editor and publisher.  §1 a yoar,

By

HINTS TO CORRESPONDENTS,

No attention will be pald to commaunications unless
accompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be
given to inguirers,

We renew our req that correspondents, In reforring
to former answers or articles, will be kind enough to
pame the date of the paper and the page, or the number
of the question,

Corresporudents whose inquiries do not appear aftor
a reasonable time should répest them.  If not then pab-
lshed, they may conclude that, for good reasons, the
Editor declines them.

Persons deslring special Information which i purely
of a personal character, and not of general interest,
should remit from $1 to $5, according to the subject,
s wo cannol be expocted to spend time and lahor (o
obtain such information without remuneration,

Any numbers of the SCIENTIFIC AMERICAN SvrrLe-
NENT referred to In these columus may be bhad at this
office. Price 10 cents vach.

(1) J. K. writes: In your answer No. 6,
. R. W., which of course Is perfectly correct, It would

Mineral Laods Prospected, Artenian Wells Bored, by
Pa. Dismond Drill Co. Box 21, Pottaville, Pa. Soo p. 0 I

Rollstone Mac. Co.’s Wood Working Mack'y ad. p. 9.

be of great Interest Lo the readers and R, R. W, 10 stale
that when in & storm the raln descends siantingly the
resultant increase of lineal speed occastoned by the wind

-— —

brings exactly the same quantity into the vessel. A, | melt brass for casting sny senall article without & regs-
Nuppose the wind strong enough to blow the raln hori- | lar farnace? A Brass may be meited In an ordinary
zontally, how moch theo? | conl sove. Give it plenty of time snd & good fre.

@) T. E. A asks: 1 Will & telegraph| (14) D. B, asks: 1. What pressure per
sounder work on a line G0 feet Jong with ground wires  square Inch will an upright copper boller stand, shell
without relays? 2. A. Yoo, What makes the aununcia- | No. 22, head sheets, No. 16, with four stays; boller 16
tors drop when 1t In tightulog In & telepbone exchange? | inehes dismetor snd 30 inches Jong, with 40 thrve-quarter
In It the free electricity in the alr? A, The current lo- | brass tubes? A, 85 1. per aquare inch, 2 Will the sbove
duoed 1o the line by lightalng. 3. Should not Leclsnche | boller be large encugh to drive a double engloe, cylic der
batteries be closed at might when not fo use? A. Noj | 2347 A, No, excopt the engloes are ron very slow, say
the Leclanche should not be kept on 8 closed circult | DOt more than 6) or 70 revolutions per minate, 3 WiNl
looger than is slwolutely pecossary, as It soou polarizes. | It be safe and strong enough? A Yes.

4 Is It not dangeroas to use the telephone duriog | I . friend
thanderstorms? A. Yes, unless a very good llnum!“‘:‘?ot‘:' wiites: A and .m
arrester with a very good ground fs provided. Even | S yacht 80 or 05 fout tong.. Sevenet hed

any experience in thet Hue, snd would like to get hall
then severe shocks may be expected.

model, or drawings, If possible. We want somethiog to

3) 0. W. E. asks: Will water explode by | work from, want it for speed. A, A model would cost

continued use [n a boller after all the alr has been boiled | about $30 to $40, 2. Which ahall [ ase, fron or steel, for
out of It? If so, what preventsa the bollers of ocean | the hullt A, Bteel would be the lghtest and best. 3
steamships from esploding where surface condensers | What size engine do we require? Do you think the
aro used? A. No; but the ebullition will be very irregu- | boat oo xmall for double engine; If not, what size; slo,
lar and the boiling point be ralsed. In ocean stesmers | #lzo of boller, shaft, and wheel? A, A doubie engine, 6
A certaln small amount of fresh (or new) water is added ' Inch cylinder by & inch stroke. The dimessions of
from time 1o time, or the water submitted (o semtion | boller would depend upom the kind, Wheel aboat 3
before being retarned o the boiler feet 8 Inches dismeter; shaft 314 inches dismeter,

(4) J. F. E. writes: I want to belt froma| (16) T. W. C. asks at what temperature a
twenty Inch pulicy on toa two inch pulley, aod want to | Jow pressure engioe uses its feed water, and If a high
find the material that will be the most positive or will | pressure engine oses any botler; or, in other wonds,
not slip, the distance between the pulleys being only | does 3 high pressure engine cse hotter feed water than
about two feet.  'What can T find a4 the best thing? A. | 8 Jow pressare engine? Also, how does the steaming
A woven cotton or canvas bolt would be best, bat no | qualities of anthracite coal compare with Plttsbarg
belt ean work succesafully undor the conditions given, |coal? A. For low pressure engines about 100%, for
If much power is to be carried. high pressare from 160* to 200°, according to efliclency

(5) W. F. L. asks: What is the cheapest | o hester: ' FUROSE Sout’ & IO MINGI.

welght 1 Igh

and best way 1o transmit one horse power four to ten d‘- el
: 1 of shaft from which the power is to be| (17) H. C. 8. asks: 1. Should small spiral
taken twenty-five revolutions per minute? A. By a springs be made from right to Jeft or Jeft to right* A,
wire rope three-eighths Inch diameter, if you csn use  They may be wound in either direction. It i genenally
hmwm,,..,.muu(mdmm.oummt.‘:""“’“"‘“"‘”““"M right-handed. 2. What
(6) E. T. asks: What size engine would ln(.-n:bclng applicd :::ewln;h made? A Dip
be roquired to drive a side wheel, fron holl yacht, 30 | ihem in bofled Hnseed ofl sod aflow it to dryon. 3.
feet long. 7 feet beam, fiftecn miles per hour? A. Itis | ogp shellac be used in piace of gine in cementing wood
not practicable to drive a boat the size you name fifteen | jo1n00s [y it as strong. and Bow long does it take to set?

miles per hoar with side wheels. To accomplish it
with a propeller, everything clse must be sacrificed to
spoed.

() F. M. D. asks (1) for the best and
cheapeost way of making electric batteries. A, See Sur-

lA_ Sheilac will not replace gine. It takes a loog time to
iutln the middle of a joint, snd is not as strong as
LSJM.

! (18) H. A. B. asks: 1. Does the magnetic
| needle point direct to the North Pole and the North
On certain lines on the esrth's surface the

rLEMENTS 167, 158, and 150, 2. How mouch pressure Qe .y A
will a copper boiler, 6 Inches In dia . 8 inches1ong, | peed) points toward the pole. Such a line now passes
stand? A. It depends on the thickness of copper of | neyr Wilmington, N. C., Charlotteville. Pz, aod Pitte.
which your boiler is made. 3. Where can T obtaln | pory Py 2 Are there magnetic poles 23 degrees oat of
small chesp engine that will run & three foot boat? A. | ype of the geographical poles? A. The magmetic me-
You might find one at an Instrument or toy store. ridian in some Jocalities varies from the geographical
R meridian 23° or more. 3. Which is the nearest star,

(8) W. 0. G. asks: What power can be| L\ 0o ros ) So fur as 1s known the nesrest

obtained from 250 cuble feet of water per minute A
Naving & feet I Also, the dlameter of wndecsbot | s %Az 16 Alpha Centaur, In (he southers Remisphere.

It is more than twenty millions of millions of miles dis-
wheel which would give best results, and size of buckets | 3
for same? A. Your fall of water will give you about : ;‘:L No other star is known to be within dooble the
one horse power. The velocity of the periphery of the | Lt
wheel shoald boabout five feet per second. Agood| (19) A. H. asks: How can I make a strong
diameter for mill purposes would be 9to 10 feet oater paste for fastening bills in a file book? A. Rice or
diameter, and the dismeter insido the buckets, 5 to 72§ | starch paste is best. The following is well recom.

feet.
(9) E. T. writes: On page 57 of the
“ Wrinkles and Recelpts ™ it says: It may be fairly s=

sumed that a non-condensing engine bas on an aversge

at Jeast 2 Ib, per square inch back pressure on the pis-
ton. By the application of a condenser it might be ex-
pected that there would be & negative pressure of 10
1b. per square inch on the back of the piston, so that
the piston pressure would be Increased by 121b. Ques.
tion. How can there be a negative pressure of 10 1b.
per square inch when there was only 2 Ib. per square
inch in the first place! In the example the piston

21b, increased.  Which was taken from the back pres-

| mended : 4 parts (by weight) of fine give are allowed to
| soften in 15 parts of cold water, and then moderstely
| heated until the solution becomes quite clear; 6 parts
| of boiling water are now added, with constant stirring.
| In another vessel 30 parts of starch paste are stirred up
| with 20 parts of cold water, so that s thin milky fluid is

| obtained withoat Jumps. Intothis the boiling glae so-

| lution is gradually stirred, and the whole kept at a boll-
ing temperatore for a shorttime, After cooling, a fow
drops of carbolic acid are added to the paste. This
paste I oxceedingly adhesive, and may be used for

| leather as well as for paper and cardboard. It should

| be preserved in corked botties to prevent cvaporstion,
| and in this way will keep good for years.

1

sure? A. There isnosuch thing as negative pressure; | (20)J.A.S. inquires: 1. How to makea cheap
n-uwmymmnhyslh.hckm.mmzm serviceable emery wheel A Turu wheels from
more than the atmosphere, or 175 Ib, +2=1675 Ib. If | well seasoned ploe, of the form desired; place emery

now by the uscof the condenser you reduce this total
back pressure to$ Ib., it is evident you have removed

upon an fron plate heated to NG* to 2| coat the

' wheels with gloe prepared as for gniting wood, and roll

1375 Ib. back or resisting pressure to the "otkollhe’lho!hetbln the warm emery. After the give dries,

pistoa.
(10) S. B. asks: 1. What rule must I work

by to figure oot the horse power transmitted by belts

and pulleys? A. For belts the tormnh%?:bmn power,

the surplus emery Is brushed off and another coating of
glue is applied and the wheeis are again rojled in the
warm emery. The wheels should be allowed to become
thoroughly dry before use. 2. How can I make emery
sticks? A Prepare sticks of such forms as you may re-
quire, and coat them as directed for emery wheels, or

is a very safe and and convenlent rule where W=width | 0 emery by of: ghoe or past

of belt in Inches; S=speed of belt in feet per minnte.
With very short or narrow bolts divide by 800 instead of

21) G. H.—To prepare good cider, choose

@00, 2. What do you consider to be the best book m]ﬂpe.mndmﬂn.--mlhnhmnﬂhpsm. few

the subject? A. Cooper on Belts and Belting. 3. Doni

Haswell treat on the subject in his pocket edition?
A. Yes, briefly.

(11) H. W. 8. writes: Our land is from
throe to five feet lower than the Hocking Canalffrom
which we wish to lrrigate by means of underground
pipes and hydrants, Could a hydraolic mm be uvsed
with success to force tho water through the pipes?  Sup-
pose the maln pipe Is three inches, what size should the
pipe next the canal bet Would it be better to run the
water In an elevated tank. Could steam or wind power
be used cheaper to produce the same or better effeot?
A. A hydrauiic ram coald be used with success; but of
course the quantity of water taken from the canal will
be very mnch greater than that discharged. 1f the dle-
charge pipe be 8 Inches dlameter, the recelving pipe
shoald be 7 tnches to 73§ Inches diameter.

(12) F. R. 'W. asks: 1. Can steel wire be
galvanized in the same manner as fron wire? A, Yes;
the steel wires for the Brooklyn bridge are galvanized.
2. Is there any way by which I can apply lead in solu-
tlon to a tin roof so that it will adbere and prevent rust
or leaking? A. We know of no way of dolug this, Ap-
ply twocoats of some good palat.

(18) F. A. D. asks: 1. Can a catamaran be
ballt of solid logs or hulls, lnstead of hollow oncs; say
elther of wood or cork, and of suflicient booyancy for all
practical purposos in rough or smooth water? A, Yea,

bat the hollow cylinders are to be preferred, 2, Can I

hours, and wipe dry, Then grind them, place the pom-
sce between layers of clean straw, or preferably
bair cloth, in a suitable screw press, and apply
the pressure.  As the juice runs from the press strain
it through a hair cloth sieve (ntoa large open cask cap-
able of holding all the julce to be expressed iu one day.
In a day, or sometinies less, the pomace will rise to the
top and grow very thick. When little white bubbles
break through it draw off the lquid throagh o spigot
placed about 3 inches above the bottom, leaving the lees
behind, The cider wust be drawn off iuto very
cloan casks, and repeatedly mcked off until the first
fermentation is over, which is known by Do mope of the
white bubibles, before d, forming. Then add
& gobletful of sweet ofl to cach cask, All it op with chder
In overy respect like that contalned fu i, and bang up
Ught, Sugar or glucose Is sometimes added at this stage
& 10 15 pounds to the barrel, acconding to the eharae-
ter of the apples used —aweet or soar.  When the cider

'mwwmmwmmmun

halt pound of lslnglass dissolved in some of the chler,
and then about one-quarter pound (not more) of freahly
propared sulphite of Hive (common preserving powdern,
and draw off, aftor shaking and allowing to settle, Into
very clean barrels, or bottle.  The sulphite (which must
not be mistaken for swiphide) prevervos (he cider por-

e T
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Ou & Nataral Gas Well,. By R B S, -
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INDEX OF INVENTIONS
lolm
Lotters Patent of the U-lud States were
Granted In the Week Eanding
July 27, 1880,
AND EACH BEARING THAT DATE.
u‘h--rhd(ﬂuerduodpmml

A printed copy of the specifioation and drawing of any
patent In the anoexed (s, also of any patent Ianued
sinee 198, will bo furnished from this ofice for one dol-
jar. In orderng please state the pumber and dato of the
patent destred and romit to Munn & Co, 5 Park Row,
New York eity. We also farnhh coples of patents
graated prior to 1565 ; but at increased cost, as the speci-
Soations not belng printed, must be coplod by hand.

Acld, apparatus for the recovery ol waste sal-
phurie, A. G. Sébiliot..
Agricaltural implement, J. & Gracey..
Asphalt road and pavement, E. J. Da Smedt (r)...
Axle turner and serew cutter, T B. Black ....... 2B
Axle, vehicle, J. I'aulu
Bag frame loop box, O. Relchenda h...
Bark. purifving extracts of. E. Bradley
Basked band! h t. A. Hourd
Bath closet, C. D, Watkins . ...oieee s
Bed. cabinet, L. €. Boyington.....
Bed frame radl joint, W. B. Cantrell....
Bed, Joungo, S. Graves e
Beehive. W, Truxal....
Blind adjuster and fuxoner. (‘ L. R.nlnhm
Blind, window, J. W. K. Vogdt
Boot and shoe nafl, L Soule ...
Boot treeing machines, tool for, J. E. Crisp,
Boots and shoes, repalring, M. A, Mallalieu.,
Bottle stopper, J. F. King.. .
Box for holding loe cream, ote., F.
Rranding maching, J. H. MBOY... ..ooen
DBreakwator and pler. A, M. Elllott
Bridge, rallway, P, Fischer,
Broom, 8. I, Fraley .
Bureau, C. Brikson .. e
Burnishing machine, " l‘ Nichols, ... veeene
Button cutter and matker, F. C, Ballsmith:,
Button, detachable, Capron & Sadler. .
Button fastener, J. B, Stowart .,
Button, sleeve, 1. L. Garside
Cake machine, W. S. Ovens.... -
Calipers and centering device, M. W. Kahle ......
Calipers and scriber. combined, M. W. Kahle
Car brake and starter, J. H. H. Taglor.
Car coupling, C. F. Archenbronn...,..
Car coupling, E. S. Plimpton...
Car door, grain, E. Robinson

"'\\ a0 |
w2050 |
. 20, @ﬁ

20458 |
e 23045 |
e B0

Car door operating mechanism, L. Prince......... 3950
Carpenter’s gxuge tool, J. Russsil........ .- 230440
Carriage, T. H. Brown ............ - Z0.5%
Cartridge primer, J. Gardner.. 20412

Cereals, mode of and appnruus fu. n:duclng, L.
8. Chichestor .
Chatn link, ornamental, 8. Davidson.
Check, baggage, W. W. Wilcox ..
Cheese knife, Barker & Barbour. . 230580 | i
Chilmney cap, C. H. L'Amoureux - 230,483 |
Charn.J. Copeland......, «veeee « T0AS
Churn, J. V. Lanfalr ..... 5 "'ll(f\l
Cigar mould. N. Du Brul

048
. 23050 |
. 1048 .

Cofee and tea pot, hydrostatic, E. Bazin . '.‘3)
Comb handle, N, B. SIBFton. ...cvvvrneiinnn cevnnas
Cooking and drying food and grain, machine for. |
H. F. Brinton o~ '.m.s:s
Coop, folding shipping, W. Adalr . 20558
Corn eutting and grindiog mill, J. O. urhhun ::ao,su !
Corastalk cutter, 8. L. Long vee 220,436 |
Corpee lifter, K. 3. Carter.. . 230457 ‘
Corset, M. K. Bortres. ... . 2.!)46‘.’
Cotton press, B, H. Tyson .. . AL
Cracker machine cutter, G, 4% I
Cartain fixture, J. finton . WA 1

Cylinders, uniting the two halves of W. T, lhruu 20,43 |
Door check, & D. Kelloy.. ooz
Easel for decorating P-M-ry. L‘ A Palmer , 230,472 |
Eaves trough, L. 8. Bonbrak -
Elevator gate, sutomatie, G. Ackermann. . -

Eyeshade W.Lanomster ... .....cocvvvivininnrnnns =004
Fenoe, W. Linville. ... .cooocvn wunnns ceies S50 |

=045
=0 e
v 20,2400
. T
. 230,00
. 200 |
™00 |

hmmm(mm " licynoldn
Fencing, bard wire, J. E Stoart........

............... Zo
oh-vm mmn‘m.l Dwant b
Glove fastoner, Rae & Wias St -

Goversor. wanm. 1. DA“ D049

Woaz |
. T |
o T

! Planter and cultivator, cotton, J. D. Walsh

{ Plow.J. J. Alley . ..
| Plow, sulky, H. E. Recpes
| Plow, wheel, B .
! Pole tip, velilele, J. Banks. ...,
| Presorving fruit, C.J, Rensz .

| Pruning Implement, P. P, Flournoy ........
| Puddling and hoating furnnco, M. V. Smith
| Pulp machine, wood, G, P. Enoa
| Pumps, motor for operating. Gaston & Cumxmcll

| Rallway continuous draw bar, T. Hibbert.........
| Rallway frog, F. C, Walro oo,

| Sand trap, J. T. Sell.......... ve
| Sash cord guide, D. H. Duer...
| Sash fastener, J. Payne ..
| Sash stop and fastenter, window, J H. Green

| Saw sharpener, gin, R, 8. Mudford..
| Sereen frames, bracket plece for, E. N, Portor..
| Sewing machine, E. Shaw..... tesereeretananane -

| Shirt. R. H. iutchinson

'Wupln‘ mackine stop mechanism, T, ¢ En-

l Whitfetree, T. T Foarson

. s av SRS
Sovernor tir levalon, ete . -lny Al A WIM« zruu!

e
-um ;

TLocomotive, B, Fonlalne.
Loom, jacquand, -mnnmu. w P. Uhlioger ..
Mash, apparstus for making distilliers’ annd b«--
org', I'. Zimmermann ... ..
Measure and spring scale, combined tape, J. 1.
WWHIARIRON (o covvnianns
Meotal, costing, Morewood & Rogers...
Motals, galvanizing, W. I'. Breeding

................ 20517 |
92 |
oo T4 |
. 20,46

Microphone, 8. D, Houpt ... arens aniens SOSS0 |

Middiings purifer attachment, S, C. MeMaster. ... ;\.}:
Allngs separator, A, N Wolf... ... NaNssRSLAePIH g

e o S0

Mowing machine, Wood & Rosebrooks. ...
Muslo ek, B C Strange . . oM
Musical Instruments, -m-nuu for m-nlmc nuto |
cylindors for, Fogelberg & Graves
Neoklace clasp, D. Untermeyer. ...... e
Netting attachiment. mosquito, W. FL. Miller.....
Oll, refining cocoanut, A, P. Ashbourno ........
Ore crusher, E. 5. & H, J1. Blake
Ore sepamator, R H. Sanders ...
Osclliating engine, A. B. Wood .. P
Oysters, canning, J. T. Maybury ....
Pantaloons hanger, 8. Wheelwright. ..

=0 580
. JW510
W45
s 2518
. s
. 20500
TN0515 |
s SMS61 |
LA

Paper whilo hanging the same.
ing up celling, A. Clemons.. BN 230, 00
Pavements, laying, A. Pellmn ................ . W

Pavements or roads, Iaying asphalt or mnmlr.
E. J.De Smedt(r) ........ %

Pedal motor, duplex, C. L. Flelschmann., I
Phosphated nutritive powder, 8. W. Haley ...... 2045
Pigeon hole bottom, J. E. MeNalr <

Wi md &

Planter check row attachment, corn,

Van Osdel.....ooooiiiininns .
Planter, cheek row corn, J. A. Clearwate!
Plow, T. E. Jefforson .

M, Clark..

...................... 20573
Printing linear measurements upon fabrics, ma-

chino for, J. J. Scholfield .
Propeller wheol, roaction, K, R Olmstead

. 2040
230454
290,549
4 - 2045 |
Rallway signal, G, HLJnokson oo voveneinnns o0 v 230,418
| Rallway slgnal, eloctrio, T. A, B. Putnam... . 230,494 |
| Ballway train Indicator, G. . Holmes.. 20417 1‘
Roln bolder, A. LAY ccciiiiiannnnes 230,557 |
Ropo or line ¢lasp, A. L. Pitney 230,43 |
230,579
230,408
-~ 230434 |
s 28).47!.
230,499

Saw guide, G. W. Rodebaugh

Sewing muchine attachment, I. L. Grinnell....... 230478
Sewing machine binding attachment, T.Westgate 250,594
Sewing muchine feeding mechanism, D.W.Goodell 230,54
Sewing machine treadle, R. Steel .............. vaes 230,508
Sewing sweat linings into hats, R. Efckemeyer (r)
Sheet metal can machine, W. H. Brock............ 230,465
Shingler's bracket, C. E. Langmuaid..... Swessy :

Shovels, munufacture of, Lewls & l-‘vnns
Spark arrester, A, Pohl..
Spooling machine thread gulde, C. G. Trafton. .
Spoon handle nluchmnnl, 5. 8. Bolton, ...
Spring motor, C. Rogers..... A gm0 . 250,670 |
Stave vessels, seasoning oylindors of one, I. Hunu-
land..... misRenssneasenar aniiosntuasaneene

IIBlIE () incsoaasiaanss
Stove covers, tool for form! nx ug
§tub cutter and slicer, W. A. Wright........ . j
Suspenderend, L. H. Day.....ccooiieviinivieniinies L5852 |

| Table fastening. J. B. Quevedo ...,.veurnnnnenns . 220,671 |
Telegraphs, transmitter for fire alarm, J. ll.’l‘mcy 208
Telephone call system, Curtis & Crocker.... ..... Z0.5%
Terrn cotta kiln, A. Hall .......... < K]

| Thill coupling, Bean & Kooker..
Thill conupling, C. M. Stoup..
Thrashing machine, J. mu
Thrashing machine and clover huller, combined, '

N[ e VRN S P R s 20,562
| Time check, watchman's, W. 1L O'Connell ... 205455
| Tin and teroe plate, apparatus for the manufac-
ture of. E. Morewood (r) 930
Tombstones L0 bases, etc., attaching, 8 (-rmr) 20546
Tongs, 1. . L. Boardman.,. 220,400
Y, U, GO oo 5 00> vveasedasaorans e -
Toy lantern, revolving, J. B. Robinson.. vee IO
Tube cleaner, Taft & Darling ........ e TS
| Tug, spring draught, G. W. King . e 230,554
Umbrells support, G, E. Barker.. veee SOSN
Vacuum, spparatus for omlnlnu a, L. w . 2052
Vapor burner, W. H. Smith 0,554

Velocipede, O J. Motiann
Vise and shears, combined, B Brown..
Wagon body, O. Bchimansky ..........

Wagon, dumplog, 1. C. Chaplin.,
Wagon, plattorm, It O, Morse............

e ML

. 290400
o en ]
05
...... 20543

twistie (r),

. 0319
Wash stand and I-.Ih Inl» r-mvhlnrd |-.rnhlr \\

8 Carpenter I R S R Tom
| Watch, stem winding nul sotting, .V, \\ oerd 0 i
Water motor, J. P, Miller ... . Z0 )04

Wheelbarrow, C, € Johnaon (1) 250

=4

Wire rolling machinery, 11, B, Comer (1) ) 3
Wire streteher, M. G, Glark « JDED
Wire twisting machine, . A l\unm EALRA]
Waood, bending, L. Mar . o
Wood, producing designs opon, 5. K. l)en-n-uu.,. 2049 |
Wreneh, G. H, Warren , Erssvenianissdasaser 0 5%

: DESIGNS.

| Carpet, D. MeNair 11.5m
Clothes Book. 8. C. CRYY.......ocovviirr varens 15 |
lawyp, fountaln. W, i Rm.y 1150
Move, cooking, Vedder & Ritehio 11 .
Stove, elevated oven cocklag, Hodges & elster,, 11.5% |
Mave, magneine, Vedder & Fetster 11 e
Totmoon, plug. Gravely & Lawsoo 1

TRADE MARKS

INttory. stomaeh. J O, Tarker M

| Bowdand mows lmrtw. wnd ehloroform and arnies
i Nolmeot, Syvarnh & Sehloussner |
Madicinal pregartions, esrtain, J. Lioyd

| of extens and

Mvrrtisrmtnls

nside Page, rnrh lmu-rtlon =73 rrm- n Ilm-
h:rk Page, ench insertion = -« $1.00 » ine.
(About elght words to a line.)
Engravings may hean adcertisemenls al the same 1ale
per line, by sneasurement, ax the lefter press.  Adver-

Tisernents st be received at pullication afice ax carly
at Thursday morning (o appear in next issue.

ublishers of this paper guarantee to adver- |
KY‘:‘I:@- gln'lulnlh-n of not Inw-‘(hln S0 coples every |
woekly Insne,

TPLANING AND MATCHING

 MACHINE.
13

-

00 ¥ SUAHOU ‘W °

fal Machines for Car Work, and the latest lmpmv«l
\ ood Working .\lldllnery of ail kinds.

JﬂBnl\G IN \l’OOD WORK.
Goods mx\nufndnmd at low primq. with fine machinery,
! and the best of work . SHEPHERD,

204, 206, 24, and 216 West Ilnn.-mn 8t,, New York.

RANSPARENT GARD

containing Hidden Pictures, v
Yoar mame on ¥} in neat mo,
TURNER & CO., Aslll.AlD. m

KNOW THYSELF.

THF untold miseries that result
from Indiscretion in eariy life
may be alleviated and cured.
Those who doubt this assertion
should purchn-o the new medical
work publishe he PEABODY
l-.x Boston,
E OF

~£|~.I

VATIO F.xhnu.tt(-d ﬂmmy.

nervous and physical debllity, or

g . vitality impaired by the errors of

ym.m: or too close npp"nﬂon to business. may be re-
stored and manhood

ned.
dredth edit on. revised annd enlarged, just
ablighed. l?ts a standard medical work, the best in |
jcian of great |
ed a gold and jeweled |

published.
the English language. written by a phys
expericnce, to whom was award
medal by the National Medical Assoclation. It con-
tains besutiful and very expensive engravings. Three
more than & valuable prescriptions for
vailing disease, the resuit of many years
successful practice, either one of
which is worth ten times the ]ma: of the book. Bound
in French cloth @ prlcc oniy § t by m:lL postpaid.
The London Lancet says: person should
wllhomnt this valuable bOOK. The author is a noble
benefactor.”
e An fllustrated sample sent to all on receipt of 6 cents

'l‘hc nu'ﬁwr refers, by permission, to Hon. P. A. BIS-
SELL, M.D,, prest. of (yhc \nnonnl Medical Association.
Addreds Dr. W. ), PARKER, \o

| Bultineh Street, Boston, Moss.
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cOE BRASS MFG ¢

BRASS WOLCOTTVILLE CONN
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C 0 PPER MATERIALS FOR METALLIC.

MMUNITION A PECI"‘-T

CIGAR BOX LUMBER.

SPECIAL PRICES to all parties ordering
20,000 FFrErwTw

and upwards, Bolng Sole Manufmeturers of the cele-
brated perfectly smooth and thoroughly sessoned

CUT AND PRESS DRIED LUMBER,
wo can offer to all manufaoturers extra inducements ln
1ino of Clgar Box Cedar Bonrds and Venoeu. Po
Syeamoro, Butternut, and Mahogany. Also in ei
Woods und lrash Stock,  Our Cedar Veneers applied to
Poplar, 1s much proforred to imitation Cedar. Full
line Foreign and Dnmnllc Woodsln Lﬂﬂ Plank, Boards,
and Veneers. EO “ ce List.
' :\ll & ( 0.,
186 to 200 l.nvl- sircet. New Y ork.

nnncnnn & PECK.

uecessors of M1L0 Pucg, Manufact
PECRS PATENT DROP  PRE<S
Iarsizes. H
Irom & to 2140 v, l)mp
and Machine Forgings,
Drop Dies.

Address Temple Plnce,
New Haven, Conun. —

DR SALE—PATENT RIGHT—Something new, tak-
Ing. and useful ; lorﬂmr{‘&or sale, or vlﬁ exchange
A

ATESNT, lk-x D, Lebanon, O.

A
IN SHELTS.

for lrupmrrd Real Elu(e

| or manufact

== THE

rire
1

INOBLEMALLSW
AL

HORSE CORN PLANTER,

1 want some reliable manufacturing establishment to
make an improved Horse Corn Plantes, n now invention
'hlch hins been thorow, lu{ tostod.  Pattarns on

A good chiance for the party. For fnnm-nnmrm.
tion, address the Inventor, A, (AN mu. l‘olﬂlt.Wln.

GREAT IMPIROVEMENTS e
Recently made in

'CRUSHING_AND GRINDING
14:'!\‘;: Em'ntl“ilg‘l N Hls ‘Cﬁw s ‘_l’ll()ﬂ-

ART .ln'rn (
~, o rrrunr.

l d.' SONS, Philndelphin, Pa,

=)

THE HOLLY @
Sysfr_m OF JTEA

“The 1876 Injector.”

Simple, Durable, and llolhhle. chulru no special
valves. Send for ilinsteated o

M. sbl.l:lﬂ!" & Co., l’hll..
T(l FOI NDERS A\D M\CH!"IS‘P‘—FOR QALP,-.
a Patent Il hl. Address ISAAC H. GHT,
&2 Fast Monument R!.. Bnlllmom. Ma.

TO\ \OVl»'L'I'IN 1IN WOOD W A“TE‘D WILL BI'Y
ure on ronny. HAWES BROTHERS,
Circular free.

Monroeton, Pa.

STATE Rl(.- HTS. SOUTEERY A\ D wm‘rzm ONLY,

of & money making novelty (two Eunub mm&ap

CATALOCUES FREE_TO ANY ADDRESS

o

REARANANY AR NN

< 0"!0 STATE UNIVERSITY, =
Practice tmd 'rheor;combmea. New Laboratory: .
)uchlnery Tuition free. Ad - dress PRESIDENT.

OF '.I.‘EB
Srientific American

FOR 1880,
The Most Popnlar Scieatific Paper in the World.

YOLUME XLIII. NEW SERIES.

Only 83,20 n Year, including postage. Weekly,
52 Numbers n Year.

This widely circalnted and splondidly illustrated
paper is published weekly, Every number contains six-
tocn pagos of useful information, nnd & large number of
orizinal engravings of new Iinventions and discoveries,
ropresenting Engineering Works, Steam )lwbllnlv.
New Inventions, Novelties in Mechanios, M
Chemistry, Eloctricity, Telegraphy, Photography, Archi.
tecture, Agriculture, Horticnlture, Natural History, ete,

All Classes of Readers find o Tae ScresTone
AMERICAN & popular resume of the bost sclentific in.
formution of the day ; and it is tho alm of the publishers
10 present It in an attractive form, avolding as much aa
possible abstruse terms. To every intolligent mind,
this Journal affords a constant supply of instroctive
roading. It s promotive of knowledge and progross In
evory ity whoro it clreul

Terms of Subscription.~One copy of Tux Sores-
TIrIo AMERICAN will bo sent for ene poar—52 numbers -~

USEFUL FOR FARMERS,

The patent Regulatin: Clevis, patentod by Elfas Evans,
of Montgomery, Ala, ia & most useful nitachment for
I.I.-v- The clévis Is novel In construction and useful in
s applioation, and Is made sdjustable 50 B8 to make &
plow cot a furrow of any desired depth. The clevis Is
slrong, light, and durable. Stats and county rights for
sale. Terws low. Address. for furt her information
FRANK BALTZELL, Troy, Ala.

XX COT (not p:linl-'d. White Dm‘k) $2.

Canvus nodd ¥ ancy

Palnted Red, Rrown

perfect bed.  No matiress or plllows requ
Better than & hammock, ss 1t Aits the hn!l ~ -\
rioht, Fold
Ing. 118 Just the thin,
meoelings, sportameon, ete,
“ooolest pluce 1o the houw Splendid Inr|nvni A or
dron. Sent on recelid of price, or C,0, D, For 30 rc..
extra, with order, | will propay express to any LR
:l"-tlnn o;ln! of _\"-"l;llppt IAv)r‘v and north of Mason and
xon's line, rin., In Min
HERMON W2 AT 108 Faitan S
an s 3% Canal St New Yori L

'mux ™ Market Si., l'hlnl(o 17 et ]

N--d ror o lrr-l-n.

PERFECT
NEWSPAPER FILE

The Koeh Patent Pl hr TOROTY
i nows:
magRsinon. and paemphilets. has Il«m n-v“-‘nlly lmﬁ:":l'd
Ulmoribors 1o the BOIENTIFIC AM.
TIFIC AMERICAN SUPPLEMENT 0an bo

'.“. l|r1{r'1x-|i|v o $1L50 by ma T L35 st the
: ! h g svy board sides TP o

-I'H IFic \\“ RICAN 1o giit \:-«::."' 7:';
. v'-‘.‘;” v.:.-l. » wishes L) presorve Lhe papor

postage propaid, to any subseriber In the United Btates
or Canada, on recelpt of three dollars and twenty
cents by tho p wi mix the, §LA0; throa
months, $1.00,

Clubs.~One extra copy of THEBOTESTIFIC AMENR-
CAXN will bo supplied mlh}wmdu& Mﬁnw
at 3420 each; addl ploa at samo propo
mto, Postage propald

One copy of THE SCIENTIFIC AMERICAN and 0no copy
of THE SCIENTIFIO AMERICAN SUPPFLEXENT will bo sent
for one year, postage propald, to any subseriber in the
United States or Canada, on receipt of seven dollars by
1ho publishers.

Tho safost way to remit is by Postal Order, Draft, or
Express. Money esrefully placed inside of envelopes,
soourely sealed, and eorrectly addressed, seldom goes
sstray, but ls st the sender's risk,  Address all jeiters
and make sl orders, drafts, ote., payable to

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

To Verelgn Subscribers.~Under the factlities of
the Postal Unlon, the SCIENTIFIC AMENMICAN (s now sent
by post dlrect from New York, with regularity Lo subscrib-
ere In Great Britain, Todia, Australia, and all other
Nritiah colonies; to Franoe, Austria, Delginm, Gormany
Htussin, and all other Buropean States; Japan, Deasil,
Moxiso, and all States of Contral and South Amerios.
Torms, whon sent to farelgn countrivs, Cunads exoapted,
#, gold, for BOIESTIFIC AMERIVAN, | yoar; B0, gold, for
both BCIESTIFIC AMERICAN and BUPFPLEMEST for |
year. This includos postage, which we pay. Remit by
postal order or draft 1o order of Munn & Co., 5T Park

Row, New York,
SOLID COMFORT

TAKE

BY USING O NEW FATENT

READER'S COT CITAIR.

Nover equalod for plasss, Inwn, U beach, or
stoamer, “VN.M lm“lhun I-n"y o.v":&:‘.'

ar A heavy all-wood chalr; oan't OOI lll tmlcn
to thickness of » bhoard | i -;

ebalr, eof, or stretoher, & wan! '.f e

seoonds t X
of & #30 chair Tor 82 Call .f',".‘.':d"‘fmt""\ ihe comturts
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Founded by Mathew Carey, 1755. |

BAIRD'S

L. SMITH HOBART,
“ President.

FOR PRACTICAL MEN.

Our newand enlarged CATALOGUEOP PRACTICAL AND
SOIENXTIFIC BOOKS, # pages, ¥v0: a Catulogue of Books
on DYRING, CALICO PRINTING, WEAVING, COTTON and
WOOLEN MANUPACTURE, fto: Catalogue of a cholce
collection of PHACTICAL, SCIENTIFIC. and EqoxoMic
BOUKS, (to: List of Books on STEAM AND YHE STEAM
ENGINE, MECRANICS, llu'lll\n Y, and K\m\rrmm.
dto. List of Im t Books on ilrr.uurm.\ Myr-

THE LARGEST ENGRAYVING

6\

ALS, STRENGTH OF MATERIALS, CHEMICAT, ANALYSIS
ASSAYING. ote. 8#to: List of Books on MINING, MINING !
MACHINARY. COAL, ote, 410 two Catalogues of Books |
and Pamphlets on SOCTAL St TENCE. POLITICAL BECON O
NY. BAVKS, FOPCLATION, PAUPERISM. and Xindred |
sud »: & Oatalogue of recent additions o our slor:l
of PRACTICAL SCIENTIFIC AND TECHN AL Boo

ss well as a List of LEADING BOOKS on METAL )u\x\a
METALLURGY, MINKRALOGY, ASSAYVING, AND CHEMI-
CAL ANALYSIS, sent froe to any one who will forward
his address

Hl-’\RY CAREY BAIRD & CO
Industrial Poblishers, Booksellers, and Importers

S0 WALNUT STREET, PRILADELPMIA.

s AMHERTING APPNATUS

LIGHTS BATEN
SIZES OF BOILERS . RADIATIDN
CENTISUPERIDR MI1ANT 1Y
LAt tuu‘n. ITEAM HEATY nc _a

‘5 PERK

Jﬁotongravmgm

JOHN HARPER BONNELL,
Vico-Prest.

ESTABLISHMENT IN

THE STEARNS MANUFACTURING 00.,

ERIE, PENNSYLVANIA, mako a specialty of improved

SAW MILL MACHINERY.

Designed In s construotion for producing lumber eoonc :mlmllt und
mpldly

Plans and estimates for Mlls of sny esp
furnlshed on request. Also bulld

ENGINES, BOILERS, AND MACHINERY IN GENERAL,

v THE WORLD.

JOHN HASTINGS, A. R, HART,
Treasurer. Secretary & Supt. |
0 J] L)
Al E
e " iy
o N

67P\—°_'*,*’+

arkPlace, Nen

w] Yok,

RELIEF PLATES IN TYPE METAL,
A Superior Substitute for Wood-Cuts, at Low Prices.

This Company has bee

been in operation a little more than eight years,

Within this time its business has Increased,

unlll now it Lm:lv exceeds that of any other engraving establishment in the world.

Recent changes in the Company have enabled

CHEITEA N N

STEAM PUMPs’.*

HENRY R. WORTHINGTON,

239 Bm‘wn 8. Y. N3 Water St., Boston.
709 -riu'( St., St. Louis, Mo.
THE WORTHINGTUN PEMPING ENXGINES Pon WaTER
WOoRKsS—Compound, Condensing or Noa-Condensing.
Used In over 100 Water-Works Stations.

WORTHINGTON STEAM Praes of all sizes and for all
purposes.

Prices below those of .any
other steam pump in
the market.

WaATER ML‘I'R’L.. O1L MerTEns.

Il
FIRE-PLACE HEATERS
To warm upper and lower reoms.
The bandsomest, most economical
Coal Staves In the -nrhl

«C.

Poundry Offise and H '

| 728 CHESTNUT STREET,

it to produce the most perfect work it has ever done. The

methods now In use, and the high skill employed, are a sure pledge of continued excelience.
All persons desiring Ilustrations for Books, Ne pwapapers, Advertisements, or for any other purpose, will

r\'c-'h'ov
stamp for (lustrated circular.

PHILADELPHIA, PA.

BRANCH OFFICES:

rompt attention, and thelr work will be executed In superior style.

75 CALLE DE AGUIAR,
HAVANA, CUBA

welghing several thousand
1t re
Jesst

THE BLAKE “LION AND EAGLE" CRUSHER,

A patented lmprovement of the former*™
I1as much greater efSciency than the old.

power 1o drive. and is transported at much less expense
pounds less than the unimproved machine).
uires less than half the time in olling and other manipulation, and
han half the exponse for repalrs.

E.S. BLAKE & Co.,
-o e Proprh-lor- nnd \Inn-fnc(urrr-. S

New Pattern' Blake machine
It requires only about bhalf the
the size most used

Address
Pittsburzh. Pa.,

RSTEAM PU \lP\

FOR EVERY DUTY

ET PLUNGE . EAX
B U C [(VALLEY MACHINE CO.,
EASTHAMPTON, MASS.

2 and 41 Ligh Nu«l_
Baltimore, M.
)hnuu Beare Mavrets,
.2/.:' Cirenlars.

VE\TIL.\TIO\ — PARTIES HAY AVING |
churge of churches, schools, ote., or any one in need of |
ventilation, will find the Wing Fan Ventilator the best.
See Sc1, AM,, Jan. 81, 1850, or send for ciroulars,

L. J. WIM or Simonds Mig. Co., 5 Clrst., New York. |

I4 STOP ORCANS,
Qu B B ASSBud ()rl.'f‘nl'lplesr‘.‘il

'l_’lnno-. 125 and upvurd- sent on trial, u

Catalogue
ree. Addross DANIEL F. BEATTY, Washingion. N. J.

SNOW'S BEST

Water Wheel
Governor,

MANUFACTURED BY
COHOES 1HON FOUNDRY
AND MACHINE CO.,
COHOES, - - N.Y.|

Y
JOHNR.WHITLEY & CO.
Europeun Representatives of American Houses. with
First-cluas Agents in the principal industreinl und sgricnl.
turnl centers and cities In Europe. London, 7 Poultry,
E . Parls, 8 Place Vendome. Terms on application,
J, I W, & Co. purchase Paris goods on oowmission at
unwm discounts.

Horizontal Steam Engines,

For Economy, Durabllity, and
Superior Design,

y Complete In Every Respeet,
ADDIESS

LAMBERTVILLE IRON WO K8,
LAMBEITVILLE, N. J,

The George Place Machuwx Agency |

Mnoehinery of Every Descelpfion,
121 Chabers and 100 Heade Streets, --w York,

Do Your 0w Printing $3:2
+ (Sell-bukar 94) Larger slues for larges wink ¥or
:lluyou-«[ Gt imoney saver, A jaying baalosss
st ywhere 1or all or spare thue )un.h- "
wialogws o f Al hawe Prosws, Typw
[y I.ml- [~ Lnan&lu luuu. Cunne
CENT NNIAI. AND l"\lllﬂ MEDA LS,
Mason's Friction Clutehes and Elevators,
' New and I »ruvul Pattorns.'
YOLNEY W MABON &  Providenos, It 1,

STEAM PUMPS.

THE NORWALK 1RON WORKS (C0.,
SOUTH NORWALK, CONN,

CRISCOM & COSe=
FVALVE REFITTING MACHINT
D "OTTSWL‘L}

Dealers make Money with
W. T.S0ULE & CO., 3
La Salle Street, Chicag

I, Write for particulan

KY ONKE wishing to make & chosp and perfoct
A Piller for rein watar, for use or for sale, should

i » postal, Tor particulars, G l
AN

"W lll-'l

Lelllnting Shy

ﬂHUBBER BACK SQUARE PACKING.

' BEST IN THE

WoRLD,

‘ For Packing the Piston Rods and Valve Stems of Steam Engines and Pamps,

11 roprosents that part of the packing which, when In use, I8 ln contact with the Piston Rod.
A the elastio baok, which keops the part 15 agalost the rod with sumiciont prossure to be steam-tight, and yet

| areatos but Jittle friction,
This Packing is made in Jongths of about 20

JOHN H. CHEEVER, Treans.

20 foot, nnd of all slzes from K to 2

NEW YORK BELTING & PACKING CO., 57 & 33 Park ow, New York.

Inches square.

»* WALLACE DIAMOND CARBONS«*ELECTRIC LIGHTS

MAN'F'D.FOR THE ELECTRICAL SUPPLY CO.,I08 LIBERTY STREET,NEW YORK.

Forster's Ruck & Ore Breakcr and Cnmbmed Crusher and Palverizer,

The simplest machine eeev devized
Partion who have usod it constantly for six years tostify that (¢ wil) «

or the purpose,
fu double the work |

of any other Orusher, with onesthird tho ¥ .wur nn-l nuv half the expense for Keoping in

- ropalr

The smaller glees oan be run with

0
\lllllcnu 'l‘"'l"l'l. & COL Pliasbhargh Pa, |

‘WANTED, AGENTS.

\Vl' want agents to sell the wn(ld wd Wilson One
o mewiong M » In unoccoupled
torritory, to wi WO Rro prope oroxtenordinary
inducements whoreby from one to slx thousand dollars
A year can bo made, There never was a4 botter time to
ongage in the sale of sewlng machines, as all the machines
made In the past twenty years are woaring out, and must
be roplaced.  For tarmas and further |-ulr¢‘uhu~ nildroas
WILSON SEWING MACHINE GO, CHICAGO, LLL.

SHEPARD'S CELEBRATED i
$30 Serew Cotting Foot Luthe,

Foot and Power Lathes, Drill Prosses,
Seralls, Clroular an fand Saws, “aw
Attaohmants, Chucks, Mandrels, Twist
Drills, Dogs, Callpors, ote end for
eatalogue of outfita for mmatours of
wrilsans

M, 1, SHEFARRD & (0O,
o), 65, B0, & B West Front ~l|ul.
- Clunckpuntd, Ohla,

Pond’s Tools,

Engine Lathes, Planers, Drills, Ao,

DAVID W. POND, Worcester, Mass.

Works V wille
Prioe B Pat'd
Mallet Creek, Ohlo,

TELEPHON

HomoNn & Co

Clreulars froo

TOOLS for Masniniols, Carpsniars. s
Makers, Blackomiiha, ob Senid for Outalagus
of Touls you reuire

Ny
TALLMAN & ﬂa' unn\
007 Market Mo, Phlladeiphin, Va.

Steel Castings

patigro, of unegualed

Ao wink Bhafis
J BOW rUnDing prove
Castings ohd Tor

From ¥ to 100 Ih, welght, tree (o
shry n‘u. toughness, uod durabil
and 10000 Gear Whedls of this ste
its .“F clority over all other Steel
clrevniar and price list

CHEsTEN SRl UAasTIXGE Lo

S8 Libenry 80, Phila, 's

THE

Now M«

THE BEST THING YFEI
‘ - Fitehbary ustic Telephone Co's
- tallic Telephone senvd Tor cirenlars

Froomnuneg AcOUsyic TroernoNe Ca
Box 78, Old City, Fitehburg, Mass

PORTER MANUF'G CO. : (T

The Neoew

-~
:
Ecopomizer, @ q { 3
tho only Agris 6 i ‘J
oulturnl  Kn. § | ¥ (H}e
L gine with Ho. o b r.’
:urn Flue § . i;
Joller In use,
Send for cir. N !
oular to iy ! ! l
l‘ KTER Mra it i
r
,y, ’ L
Q. G, YOUNG, Gon. Agt., ortiand 8t New York.

THE CROTON AND SAVE THE COsT.

Tube Wells

furnished to large o mars of U n and Ridgewood
Woater, WM. D \\Iilll S& BRO, 3 Hroadway, N, Y
whooontrol the patent forGreon’sAmurican Driven W ol

EXTRA BARGAINS,

Town rights, $10; oounty Bost novelty yot manu-
factured, If you wanl (0 make mwoney, sddress, with
stamp, ) MARTIN, Wartford, N. Y

Leffel Water Wheels,

With recent improvements,
Prioos Groatly Roeduoed,

8000 in successiul operation
FINE MEW PAMPELET FO2 T,
Sent free to those Interested

Jameon Loffol & Co,
Springheld, O
110 Liberty St., N. Y.

TIDY SPOOL CASE.

Bomelhing new for B Im( Machines Ladies” Work
Naaket, or Pocket, Sample mall B et or amount Lo
POSLAKY Adidromss ‘I'H llll’ L ‘ FRAVIN, Manufactu-
rors, Hox I, Yookers \\t'wlllu-hllnnlll) N. Y.

Shafts, Pulleys, Hangers, Bte. |

SPARE

Driven or

City,

Full assurtment {n stare for immedinie delivery

W, sELLEES & Il
70 Likerty Street,

i ALAND'S
~ Nileat lgydol,
Blower & Frhassier,

{ew York.

< A

A .
pply o

» ALAND . A
KRawe, Hurida

Cou N, Y, ‘J\‘

!

| with officlal coples at reasonable

[ tngs aud specifioations, may be
| this office $1

Roors’ NEw Inon wam.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.

S. S. TOWNSEND, Gen. Agt., )28:':;‘.“‘,."- e
WM. COOKE, Seflng Aqt. 6 Cortandi Sveet, | YORK.
JAS. BEGGS & CO,, Sefling Agls., B Dey Street,

I"SEND FOR PRICED CATALOGUE.

“RELIABLE"”

Engines s complete success
Prices still & per cent bﬂn'
those of otker makers,
equnlni for eficiency, sim l.‘.
L and durability. Prices h
8250 for W0 H. P, to 80 for 0
H.P. All compiete, with Gov-
ernor, Pump. and Heater

=I=CO0 & C0O.
Baldwinsville, N. ¥.

'ROOFINC.

For steep or flat roofs. Applied by ordinary workmen
at one-third the cost of tin. Circnlars and sampes free.

Agents Wanted, T. NEW, 22 John Street, New York

Address, for cireulsr,
HEALD,

STUTTERING CURED by Bates' Appl!
for description to SiMpsox & Co,, Box 2

PATENT

(oLD ROLLED
SHAFTING.

The fact that this shafting has 3 per cent
i"- ngth, a finer finish, and is troer
rin use renders it undoubtedly the most econom ical.
anufacturersof t CELENRATYD
IXG ;n'funn-hlc)r Hangers,
approved styl t on

J

ances, Send
New Yorx

greater
gacge, than an

et
npplmﬂl-.n to L
Try&treet, M and 34 Ave nues, Pittab
10 =, Canal Street, Chilcogo, lll

B -(..rk-n{(hl- abufting in ‘l m and for
FULLER, . DANA & F1 Boston

Geo, Place Machinery Ag - ncy, 12 l'l-r'nl--- ~t

\l...
. X

CAVEATS, (OPYRIGHTS, LABEL
REGISTRATION, B0,
Mesasrs. Munn & Co n « ith the publics-
tior of the SCIENTIFIC AMERICAN, continae
Improvements, and tc act as Solicitors of Patents for

1o ¢examine

Inventors.

In this line of bus
YEARS EXPFRgENCE. O
for the l‘h‘]:’al:-vx: of Patent
and the Prosecution of Appl
United States Canada, and Forelgn Countiries
Munn & Co. also attend to the preg

bad ovER THURTY
1ow have wne

Drawir

thev have

Patents in "u
Moessrs,
aration of Cavents,
Registration of Labels, Copyrights for Books

ications for

. Labels,
Assignwents, and Reports on Infrin nis
All bu intrusted to the

and prompiness, on very modomte

Relssues.
| of Patents
with special care
ferms

We send, free of charge. on spplication, 8 pamphlet
containing further informatic
to procure them; direclions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Re Infrioge-
ments, Assignments, Rejected Cases, Hiots on the Sale
of Patents, ete,

siness m 8 done

wi aboot Patents, and how

SEUeS,

We alvo cend, Siree of charge, &
g the cost and
method of securing patd pringipal coun-
tries of the world, American Inventors should bear in
mind that
ablo to the patentee, in this country s worth equally as
England
embracing Canadian, Eoglish, German,

Forecign Patents.-
ot Forelgu Patent Laws, showir

Synopsis
in all the

as o goneral rule, any Invention that is vala-

muoch In and some other foreign coontries.
Five patents
French, and Belglan
cluslve monopoly
HUNDRED AND FOPFY MILLIONS of the most Intelligent
The fachlities of business and

~will secure 1o an (nventor the ex-
his discovery among aboat oxs
people in the workl,
steam communication are such (hat patents can be ob-
talned abroad by eaxsily an at
The expense to apply for an Eogiish patent s
Freoch, $100; Belglan, §$100; Cana.

us Almost as

our cirls
home
$75; German, §1005
dinn, $50

Coples of Patents.—Persons deslring Any palent
Iesued from 1890 (o November 0, 1864, can be supplied
price de.
dmwings and Jength of

oonat, the
peoding upon the extent of
specificationa

Any patent lsmned slues November 20, 1866, at which
e the Patent Office commpenced printing the draw-
bl by remitting to

A copy of the clatms of any patent lssoe d sluce 1834
will be furnishod fos §1

When ordering coples, please to remit for the same
an above. and siate name of patentee, titie of Inven-
tlon, and date of patent,

A panphlot. contalning full directions for obtalnling
United States patents, sont free. A handromely bound

| Reference Book, glit edges, contains 140 pages and

many cogravings and tables Important 1o every pat-
ontee and mechanto, and s a usela! handbook of refer-
ence for everybody.  Price 85 cents, malled free,
Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park How, New York.

( i HRANCH OFFICE~ Corner f ¥ ond TIA Streets,
"

ashinglon, D, O,
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Patent NON-CONDUCTOR COVERINGS for \

STHAM BOILERS AND PIPHS,
THE RAYMOND M E'G CO., '

o New York,

612 \\‘e-t 324 St 108 Liberiy S
== NNEW

PULSOMETER

Is more economical in points
of originnl cost, expense for
repalrs and rununing expen.
ses, than any other Steam
Puamp in the World.
Simple and compact, with nomachin-
ery whaterer to oil. or get out of onder,
it stands at tho head of all weans
of elevating water or other
liquids by steam. Jf meeds
no stilled £o look after ik
Send for book giving full
deacription, reduced prices
and many letters of com-
mendation from leading
manufacturers and others
throughout the country who are
uaing them
Prusoueren Srzax Poxe Co.,
Sde Owzrrs of Wall's Putemin ia e U8
151,335 o 131543 Dotk Inclusive, aod the
NEW PULSOMETER,
Ofce, No. §3 John St.,

P.O.Box No. 1533, New York Citr.

Pictet Artificial Ice Co., Limited,

1t la n method of Iu'ln lterature, of tho best olass only, within reach of eve ry one,
and go fahing, becanse book biyem ave supposed to bayd dono Lkew Iterar
Wl | telegrrams Trom dealery have
Hing our booka, heoaus poople botlove In it L e Al quleklys ; Our b
t 0 n t wop up with ordert. Al Revolutlons scok voluntoens, and (U hias boon (e
1ish edition, In 18 beautiful volumes, clear nonpars sl Ly, handsomaly bound
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THE INSPECTION OF STEAM BOILERS,

Thero is o doubt that o steam boiler is in many respects
a much more dungerous peighbor than a powder magazine,
In order to be safe a steam boiler needs continual attention
and care, while neglect or ignorance may have the most
fatal results. 1n regurd to & powder magazine, all it needs to
be porfectly safo is to be left alone. Neither negleot i the

waleh for absence of attendants can yovolve any dangor; in |

fact, when the doors are socurely fastened, no attendanoo
whatever 18 toeded.  The only dangers are downright impru
dence with fire, and lightuing; both are easily guarded
aguinst by very simple precautions and well constructed
hghtning rods. Age will not deteriorate a powder maga
zine: on the contrary it will prove tho reliability of its con.
struction and mansgement and the gafely of its location;
but, on the contrary, age is, in 4 steam boiler, nn element of
the most rmmivnent danger, and, as experience shows almost
daily, it is the main eause of the disasters which of late have
beeome alarmingly frequent

It is & peculiarity of human nature that familiarity with
danger begets contempt of the same; hence that owners and
managers of steam boilers havo proved themselves so neg
lectful that all civilizod governments bave enacted laws to
secure more safely against steam botler ealamities (we will
not say accidents, as every thing bas a cause) than are
afforded by the care of the owners themselves and their
engineers,

Weo have such laws, but unfortunately they are not suffi-
ciently effective, and this for several causes: first, they are
not framed according to the full light which scienee and ex-
perience has shed upon the subject; they only require o test
of hydraulic pressure of tho boiler, a test which will not
reveul weak spots which may be the result of faultive de-
sign, imperfect construction, or wear by age—weak spols
which, being worn down so far that they could just stand
the pressure of the test, soon after, by continued wear, give
out at a lower pressure. The Sewanbaka disaster appears
to be due to & cause of this kind, namely, in the supposition
that the boiler had actoally been tested at the pressure re-
quired: but there are doubts in this regard, as it is well
known that ingpectors appointed by the government have
often been ueglectful in their duties, and, trusting to good
Juck, gave the certificates without making the test to the
full extent as required by law, This is a second cause that
the laws passed Dby the United States Government for the
public safety in rezard to steam boilers have not been s

6/ effective as intended and expected.

A third cause is the incapacity of many of the inspectors,
who used to be appointed after an examination so ridicu-
lously easy that any schoolboy who bas learned his lessons
in natural philosophy can pass it. 'We are glad to say that
recently great improvements have taken place in this regard,
so that when the old, ignorant inspectors are weeded out,
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and more capable ones are appointed in their stead, public

++ 143 | safety will become greater in this regard, provided, how- stay at home, converse with congenial frienils, and, best of

ever, that also the inspectors are men of iotegrity, who will
not hesitate to condemn boilers even when the owner offers
a bribe to save himself from the great expense involved by
the purchase of new ones.

The thorough investigation to which the Sewanhaka dis
aster referred to above has given rise shows that a small weak

15¢ | Spot in a tube in the rear of the furnace, by suddenly giv-

ing out, threw a jet of steam forward, which, like a back
draught, threw the fire out of the furnace doors and ash
pit, and set the dry woodwork around at once in a blaze,
This escape of steam was so small as not to interfere per-
ceptibly with the boiler pressure, as the engine could be
kept running until the boat was run ashore, which was done
so successfully that all lives might bave been saved if the
passengers had not lost their presence of mind in the pavic
which ensued after the discovery of the fire,
There is one consolation after such calamities, not for the
poor victims und their relatives, but for the survivors and the
public in geveral. It s that every such incident teaches a
Jesson which makes the future more safe in this regard.
The disaster in question promises to be especially useful in
this respeet, It will result in a revision of the laws on
steam boiler inspection, on the choice of the men to be ap-
pointed as inspectors, and on their behavior after being ap.
pointed, convincing them that they are not rrespousible for
the consequences of their carclessness 1n giving certificates
for old und worn out botlers, as was the case with the Se-
wanhaka. They have, a8 well 65 1he owners of the boat,
been arrested for manslaughter,

In regard to the revision of the law, the best which can
be done is to ndopt the mode of inspection practiced by the
steam boiler inspection and insurnce compunies in London,
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Eogland, and in Hartford, Connecticut.  These companics,
who muke themselves responsible for damages to boilers
under their charge, are not satisfied with the mode of in-
spection preseribed by the United States law, but add to this
o thorough test of all parts of the boiler by means of the
hammer handled by o practiceal expert, who in this Wiy onn

e | dotect nny wenk and dangerons spot.  If such i Spot g found

the ownor hay to have 1t properly repaired, or the COmpiny
will not fnsure it, which 15 only done nftor npproval by tholr
own spectors,

Btatistios are there to prove the results. While boilors np-
proved by the United States inspectors hive been continu
ally exploding, sending death snd destruction around, the
{ explosion of boilers in charge of the msurance companies

of Carbiwie Caitioirat ""'"".l'l'.'.:i".'..'.'.ZZZZ'.I... L

"RIR]L

bas very rarely cansed any disasters, and if one gave out,
1L was always proved 1o be caused by the most BT088 Cure

e e—
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llnllm-m or rocklossness of those in charge. Mang boller
Lowners, therefore, have grown disgusted with the United
States inspection, ealling it a farce and an hoposition, and
| the flourishing condition of the inspoction and insurance
companies has been the necessary result,

= PN,

DR. TANNER'S GREAT FAST.

We eall the attention of our renders to the full scoount of
Dr. Tannor's world celebrated great forty days’ fast (o be
found in the SoieNTIFIC AMERICAN SurrLeMesT of (his

Lwoek, No, 940 1t 1s from the pen of Dr. Vander Weyde,
| who, 1o biw position as one of the watehers, and in his cs-
| pacity as Professor of Chemistry of the U. 8. Medical Col-
lege, when the fast took place, had charge of the chemical
und microscople investigations, and therefore ample oppor-
tumty to collect the data required to give the complete ne-
count of this remarkable physiologieal experiment,

It should not be lost sight of that this case is very different
| from cases where o fast is hold by necessity, such as belng
| compelled by diseaso, by shipwreck, by being lost in s wil

derness or forest, being buried in a mine, or lost in & cave.

Dr. Taoner had enormous advantages over all these cases,
nud hence that he could indulge at once in hearly meals, as
his digestive apparatus was not impaired by disease, nor his
| nervous system shattered by anxiely; in such cases it would
| be very dangerons, if not fatal, at once to indulge immediately
| in such abundance of food. 1n the case of shipwreek, the
!cx|m11w of the survivors, resulting in a total want of any
comfort, but to the enduring a suffering from other distressing
discomforts, nnd exposure to the clenents, contributes ns
much if not more to the fatal results than the need of nour.
hment.  To this must be added the anxiety snd uncertainty
which keops the nervous system upon an exhausting straimn.
1t is the same with those being lost i a wildernoss or forest,
Of these the forest gives the best chances of survival; butin
ense of burial in & mine, the utter want of light and the
gloom surrounding the victim, combined with the extreme
anxicty, make a fast under such circumstances the most de-
structive to the nervous system. Persons who, for instance,
were lost in caves, such as frequently happened in the Mam-
moth Cave, were, after only a few days’ search, found to be
nearly nsane, 5o much so that they hid themselves from
the searchers.

It is evident that Dr. Tanner had an easy time, if his fast
i§ compared with that of any of the fasters for causes men-
tioned aboye. If he had been locked up under the threat
that no food would be given him for forty days, he surely
would not huve stood it so well, as the mere consciousness
of the constrained situation would bave affected bis mind,
and all ease and comfort would have bLeen atan end. To
the contrary, his mind was kept at peace because be had
plenty of air and water, the comforts of good shelter, and
all the convenivnces of civilized life; he could read his
papers and keep up his usual correspondence, walk, ride, or

all, he knew that if he wanted food it would cost him
only a word to obtain what be desired at once. Fasting
under such circurostances can, of course, be much longer
prolonged than if it is done by necessity.

These facts were overlooked by those who from the first
declared a forty days' fastan impossibility, and staked money
on it. They were not well informed about actual fasts for
s0 long n period, of which there are instances on record, or
they did not believe the truth of such records. They judged
only from the results of mapy well known constrained
fasts which ended fatally within thirty, twenty, and even
ten days, and were kept under unfavorable conditions, often
by delicate girls of comparatively tender age and of a fecble
constitution, perhaps of consumptive tendency to begin with;
therefore they declared all claims of those who pretended to
be able to fast as long as forty or even ouly thiny days
as fraudulent and impossible without the deception of se-
cretly taking food. Having this as a fixed idea in their minds,
they expected that a careful watel would surely cause the
death of any man who pretended to be able to fast for so
long a period, and hence the clamor of defective surveillance.

It must be a satisfaction to Dr. Tanner that his upright-
ness and honesty 1 regard to keeping strictly to the condi-
tions of his self-imposed trial are now generully granted even
by his former most violent opponents, who acknowledge
frecly that his behavior as a gentlemun has proved him to be
fur above surreptitiously taking food while he was pretend-
ing to fast.

They have bad their eyes opened to the fact that Dr.
Tanner's case was very different from most other real or
pretended fastings; that i him we have o man of a strong,
tough, and wiry constitution, at un age between forty and
fifty, which, for such u constitution, is that of the groatest
reskatance, n man provided with a copious layer of adipose
tissue or fat around his body, and of a weight of one hun:
dreed and fifty-seven and a half pounds, which s far above
the avernge for his height, which is rather below the mo-
dium, 8o that he must be elussed among the smull men. L‘_u’lll
mnn of that weight surely would not stand 1t as well. Even
o tall man of greator weight would possess no advantages,
s nrmy statistics prove that large men, who may be stronger
i regard 1o museular power, are less strong in regard
their powers of endurance than smaller M‘h:/“ is
woll proved by long experience, stand various sorts of pri
vation and fatigue better than large men, who usually are .
| the first to break down under each circumstances, ‘

Dr. Tanner may not have proved that everybhody ell‘f“g
forty days, but \f Le has only proved that man can fast




l‘l“‘lm‘u““hpnmuy Been supposed, that we gre all eats
lﬂg'::" much, and that for u family remedy, fasting affords a
bet

much addicted, hie s done w renlly good work.
count of the fast.

EFFECT OF STARVATION ON THE BLOOD,

statements made at the close of the article on this subject in

We recommend to our readers the perusal of the full ne-

Further observations upon the gradual improvemonts of
Dr. Tannor's hlood have made it necessary to modify the lums, which lurgely outnumber those in ¢onfinement, are

Scientific American,

! There is no profession In which men enn make money out
Lor it by telling people about their weakness of mind. The

: 3 nfgl'., and nore ceonomical curo than the taking of | only mental weakness of which pecple sometimes complain is
all sorts of patent medioine, to which many people are so | defective memory, but they will never complain about de- |

fetive Judgment or defoctive common sense.
perfectly with what u German physician has lately argued
In an essay, that insanity is a blessing, as the insane live in
an ideal sphere, which usually is far happier than the reality
in the world of trouble through which they have pussed and
which made them insane,

|
huppy also, while the sensible people have all the eares,

This ngroes

But the fools outside the nsy- |

“will the moisture amount to which can be conveyed by an
wseending column of air of twenty feot dinmeter? How will
we saturnte this ascending alr with molsture, or subtenct the
molsture from the deseending elouds 5o as to diminish thelr
enormous bulk before bottling them up? A mere superficial
consideration of these and similar questions shows already
the absurdity of the idea, and we would not think it worth
| while to auswer them If the answers did not enable us to in-
corporate some useful practical ideas.

These questions are answered by the solution of the sim-
ple problem in physies, How much moistare such s tower
can throw in the atmosphere? and this Is easily found. Let

|

the last number of the SCrENTIFIC AMERIOAN (500 page 198),  How fur it is right to attempt the cure of the insane is | us suppose that the inventor is able to saturate this alr with
It was noticed that the quality of the blood varied greatly in another question. The German physician referred to con- | moisture, which he cannot do, but for the sake of argument
different specimens obtained from day to day, and even in  siders it an act of unkindness, if not cruelty, to restore the | we will suppose the circumstances as favorable as possible,
specimens drawn the samo evening. Tt wis at last found happy lunatics in asylums again to this world of trouble- | and grant that he suceeeds o do this, Let this alr have the

! £
' medinm temperature of 607, then, as it has been demonstrated

from which it had to be pressed out foreibly, it was found
to be in a much worse condition than if drawn from a deeper
punciure from which it flowod freely. Tt is ovident that in
the first case it was drawn only from the capillaries, and in the
second case from the larger vessels, in which s regular cir-
culation takes place. This appoars to prove that the abnor-
mal corpuscles linger in the capillaries, and that it takes
time to remove them therefrom, whilo In the larger ves
sels, in which free circulation tukes place, restoration may
already have been accomplished to a considerable extent,
Close observation appeared to show that this restoration was
taking place in two ways, by a cleaning and healing process
of the affected corpuscles, and by the formation of new ones,
The first was proved by the observation of corpuscles in all
stages of the healing process from the most abnormal to the
perfect smooth ones.  Someof those which had become free
of fungoid spores appeared, however, to have suffered con-
siderably, some were partially destroyed, some were only

that if the blood was drawn from o very small puncture, | some realities, while wo consider the cure of the lunatics

out of the asylums an impossibility.  Already Solomon had | that such air when saturated can contaio not more than seven
found this out when he said: “ Though thou shouldst bray | grains of water per eubie foot, every cubic foot of wir thrown

u fool in & mortar among wheat with n pestle, yet will not
' his foolishness depart from him."”

!

NEW APPLIANCE FOR HARBOR FIRES,

The recent total 1oss of the steamer City of New York by
fire in this harbor, 08 well as the extensive destruction of
property at Hunter's Point eaused by the going to pieces of
the burning bark Nictaux, suggest the urgency of new ap-
| pliances for our harbor fire service, which, had they been

in use, would have greatly limited the damage.

It the fire boat Havemeyer had been provided with a ram,
50 u8 to be able to scuttle the burning ships as soon ns it be-
1cumv evident that the engines were unable to subdue the
' fire, the ships as well ng the cargoes would have been saved
iwilll comparatively little loss.
¢ To furnish the Havemeyer with an orthodox ram now

half or parts of perfect corpuscles, and no doubt such will would scarcely be advisable, as she has not been built for
be either eliminated from the system or the defective parts that purpose, and therefore would have to undergo alter-
healed up. Which of these takes place is a question. The !utlons which would necessitate her withdrawal from service

second process of restoration was proved by the appearance of | for a considerable time. There is, however, a simple way [

upward through the tower will bring o much watery vapor
in the atmospliere.  As the interior shaft is 20 feet dinmeter,
or uearly 300 square feet surface, and we suppose that be
succeeds in moving this air upward at the rate of 15,000 feet
per hour, he well get 15,000 % 300, or 4,500,000 cubic feet
of air, which for 7 grains per cubic foot gives 7 % 4,500,000 =
81,500,000 grains, or nearly 4,100 pounds of watery vapor per
hour, An ordinary locomotive vvaporates more than twice
| this amount, and being high pressure without condensation,
| throws it all in the atmosphere, 5o that every working loco-
| motive is, in regard 10 the cloud-gaking watery vapor it
[ evolves, equivalent to two of Mr. Bell's rain towers, if not
{three, as an ordinary locomotive evaporates as much as
1 12,000 pounds of water per hour, consuming to do this 2,000
| pounds of coal, producing from 6,000 to 7,000 pounds of
carbonic acid gas and a variable amount of water, from the
variable amount of hydrogen in the fuel.

Let us now consider that several hundred Jocomotives
are at present daily runniog over the plains of Colorado,
Utah, and adjacent almost rainless districts, where the air is

Aresh and small corpuscles, looking very smooth and perfect,
aund bearing the stamp of youthfulness upon their appear-
ance—we would almost say countenance—s freshness which
beeame more striking the higher tbe magnifying powers
were by which they were observed, in comparison with the
affected corpuscles, in which the higher powers showed the
imperfeations more strongly,

This corroborates what other microscopists have observed
in regard to the formation of new young blood corpuscles.
It bas, however, been denied by otbers who failed to ob-
serve il; but this is merely negative testimony, of which there
appenrs to be a great deal in the medical profession; it
procecds from o Kind of conservatism, which lies at the basis

of fitting hier with a ramming apparatus without altering her | exceedingly dry, where in many regions there are no lakes
at all. A long, heavy floating spar, lashed to her side, and | or rivers within more than a hundred miles distance, and
protruding from twenty to thirty feet from her bow, might | where most of the rivers always dry up in summer, and are
be carried on board, to be used when called for. Experi- | in any case insignificantly small, so small indeed that there
ments alone ean decide whether she will be able to bear the | exists no navigation even for a row boat. We meet people
'strain of the collision when this spar is fastened by strong | born there who had never seen even a small sailing vessel or
ropes, which will not part by thie contact, or whether the &steamboax. Consequently there is no evaporation, and all
ropes ought to be so thin as to part by the shock. Perbaps | the moisture in the air and the clouds, seldom seen, must be
it might be found most practicable to cut the lashings a sec- } wafted there by the winds from more favored regions. If,
ond or two before the collision takes place, and leave it to  now, in such a region some hundreds of locomotives blow
[ the impetus of the spar alone to break the burning vessel's watery vapor in the dry atmosphere at the rate of 12,000
|s|dc. and enable the Havemeyer to steer clear of the wreck. ' pounds per hour each, which as every pound of steam ce-
The shortest way to scuttle a ship, however, would be the cupies a place of 25 cubic feet, every locomotive throws

of all the medical intolerance manifested by the so-called |application of small torpedoes loaded with some high explo- 800,000 cubic feet of steam per hour in the atmosphere, which
rpgd!u sohool aguinst all supposed Iinnovations, ¢ven among | sive, for instance dynamite. The torpedoes could be con.  for 100 locomotives, working 7 hours per day, is 100 x 7 %

their own brotherhood.

| structed just powerful enough to knock a bole of certain di-

300,000, or 210,000,000 cubic feet of steam, which mingled

A striking illustration was offered in this. regard by the mensions in a ship’s bottom, and might be applied vither by | with ten times its amount of air may make a respectable lit-

discovery of Prof. Cohnheim, of Kiel, who found that pus

; a spar from the Havemeyer direct, or, when practicable, they

“globules could originate from the white blood corpuscles, could be fastened to the burning vessel by competent men |

 tle cloud.
This estimate will explain why the climate has changed in

but whose observations were most strenuously opposed at : in 0 rowboat, and then be exploded by electricity from a safe ‘ many regions of the West, and mins have become more fre-
first by the majority of the profession, who could not see it distance. In cases where the vessel's cargo consists of naph. | quent where formerly they were too scarce, and all this since
1t may be mentioned here, as it has some relation to Df, Jtha or other highly inflammable substances, the spar ram | railroads have been built and ruilroad trains travel daily

Tanoer's fast, by which fast the pumber of his white blood
corpuscles wiys more than quadrupled. Itis well known that
persons subject to privation of food havea strong tendency to

pus formation sud running sores, and if starvation increases be willing to instruct our fire commissioners about the |

' woulil have to be resorted to.
|  We have no doubt that General Abbot, commanding the
. United States Engineer Battalion at Willetts® Point, would

through the formerly rainless districts.
S ——— —

Natural Silver Plating.
A curious instance of natursl silver.plating is reported

the number of white corpuscles, these combined facts up- proper charge of dynamite required for the operation, and "from the Lord of Lorne Mine, of the American Flat section,
penr 1o support Colinheim’s theory. The opposition against the nuthorities of the Brooklyn Navy Yurd would be able to Nevada, The sides next to the veins and the haoging walls
it was, however, set at rest by Dr. Bastian, in London, and give every facility and the best advice for rigging the neces "of the ledge are covered with a thin coating of natural plat-

Surgeon Woodward, U. 8. Army in Washington, who
verified Colinheim’s observation, and by Huxley, who
adopted it in his great lecture on protoplasm.

sary torpedo spar on board the Havemeyer.
| ——— - ——t - ——
RAIN THEORIES,

ling of pure silver as gmooth as gliss. The veln ftself 1s
narrow, and is belng prospected by means of a tunnel. The
superintendent says this peculiar feature of the inclosing

The number of white corpuscles did rapidly diminish after | Some years ago, at the occasion of a long continued  walls is observablo so far as the tunoel bas followed the
the fust in Dy, Tanoer's blood, and was koon reduced to the dronght, several individuals published suggestions in the ledge. The ore of the vein itself is of a soft, casily worked

normal proportion; but the Intercsting change in the red
corpuscles and their very gradunl restoration during alength
of time, is o contribution to science which Dr. Tanner has

pupers for means to produce rain.  One which was brought
prominently forward was that some big fire should be muade.
According to the theory suggested, the ascending hot air ours

nnture, showing considerable chloride us well as sulphurets,
"yet not giving very high assays, The filmy deposit of silver
“on the walls was evidently condensed and foreibly deposited

given after the end of his fast, and this should be ae- rents, aided by the water formed by the combustion of the there under immense pressure, as it bas a smooth, bur

knowledged. "

MAKING PROFITS OUT OF HUMAN WEAKNESS,
It i not only among lawyers that a certain ehiss is found

who Induce quarrelsome or avaricious people to go dnto luw: ]

snits by telling them they are right and must seek redress
by law. They do this ouly for the purpose of obtaining their
professional fecs, in place of giving them the bonest advice
1o seitle amicably, by mutual agreement, as fn nine cass
aul of ten would be far b tler,

We find the sume eluss of men among doctors, who, when
people mention some slight ailment, make them believe that
they are sick, or soon will be vory sick if they do not take
a certain course of medieal trontment which they will pre
seribe,  They slso do this for the purpose of ob'aining n pro-
fosslonal foe, io place of giviog them the hopest advice to
Tast for one or two doys, to take rest, nnd to stop drinking
wnd smoking, If they are addicted to these viees,  In nine
canen oul of ten this wauld bo fur better.

The luwyer of this class makes the client belieye that ho
has been wronged, and the doclor mukes the paticnt believe
that he Is very sick.  They all havedheir own profit in view,
and play upon humuan weakness, which, in sowe individuals,
consists ln combativeness, In others in imuginary wenkness
of body, nud agaln, in others, In concelt about thelr mental
neeom plishments,

'hydrogen present in most wll ordinary fucl, a copions rain
| would surely result. As an argument it was brought for-
wird that rain storms have often succeeded large battles,
when a great deal of gunpowder was burned.  Unfortunately
for'this theory the amount of hydrogen present in the ehur-
conl of gunpowder is so insignificant as practically to amount
1o nothing, while the chief products of Its combustion are
entbonic nod sulphurous acids, with free nitrogen and some
sulphide of potassium.  Statistics also do not sustain the as
sortion that rains nlways follow great battles, as there uro
noores of instances that this was by no menns the case.  Un
fortunately for the theory of the party who suggested the
starting of fires for the promotion of ruin, shortly afterward
the woods took fire in severnl parts of the Northiwest, and
oven ulso in New York State, as is frequently the ease after
long continued drought, but not the least impression wins
made, and rain did not fall for a long time afterward,

My, Bell's suggestion that o single timely rain would puy
the cost of one of his raintowers, deseribed on page 118 of
the SCENTIFIC AMERICAN, may be very true, and that a
nution who could control the rain would ** prove hier wealth
and grandeur,” but the questions are: Would such a tower
huve any influence on the min at allt  Are there not local
and temporary ciroumatances which produce asceoding wnd
descending air currents much more powerful and extensive
than can be produced by any number of such towers? Whut

nished appearnnce.
——— O ————————————
Cotton Factories at Potersburg, Virginla,

The following interesting particulars are given with re-
gard to the cotton industry of Petersburg, Va.: The Ettrick
Manufucturing Company have 6,060 spindles and 2501ooms,
and give employment to 215 operatives.  The ammual con-
sumption of cotton is 8,000 bales, with a yearly manufac-
ture of 2,900,000 yards of cloth, The Matoacoa Muanufac-
turing Company have 9,600 spindles and 260 looms, and give
omployment to 225 operatives.  The consumption of cotton
yearly is 2,500 bales, and they turned out last year 3,606,000
yards of cloth.  The Battersea Munufucturing Company
has 8,600 spindles and 100 looms, and employs 90 operatives.
The annual consumption of cotton is 1,500 bales, and the
yearly munufucture of cloth 1,800,000 yards. The Peters:
burg cotton mill has 8,288 spindles, 110 looms, und turns
ont daily nearly 5,500 yards of goods, such s fine sheet-
ings, shirtings, and drillings. It consumes anoually 1,000
bales of raw cotton.  The Blandford factory, owned by
same company, located in Blandford, is run by steam, an
turns out about 8,000 yards of cloth daily. Th: Mechanics’

cotton factory has 5,800 spindles and 100 Tooms, and con-

sumes & thousand bales wonnally, and the manufacture of

annum,

cloth is 6,600 yards per day, or about 1,650,000 pards per

L




LAWN MOWING MADE A PLEASURE.

Ax one recalls the comparatively fow clogely-cut and woll:
Kkopt lawns to bo seen o fow years ngo, and now looks about
and beholds thom on sl gldes, it hecomes ovident that the
people ure better provided with means o gratify the dusire
1o beautify their homes and public grounds, and that at o
much less expenso than in former duys,

The lawn mowers of ten and even five years ago wero nol
ouly high priced, so that but few could afford to purchuse
them, but oven the smaller sizes wore made so heavy and

cumbersome to handle, that it required a strong man |

to put them in practical operation.  The cutting appuratus
wae imperfeetly made, and the journals and gearing wore
unprotected, so that dirt and grass soon clogged up the
machine, giving rise to complaints which have led inventors
to devise new machines to obvinte o far ax possible the
difficulties of the past; the result is that he who bas o lnwn
can afford to purchase good mowers and cut his own griss

Among the number of new mowers mnde with a view of
overcoming the difficulties referred to, the one herowith
illustrated s at present attracting public attention; and
lawn owners in general will find it worthy of earcful con-
sideration on sccount of its marvelous ease of handling
while in practical operation, and the numerous improve-
ments which bave been applied to it in a very desimble
manner.

It is well known that s side-wheel mower always runs
with one wheel in the standing grass, breaking it down, so
that the next time the grass is passed over it is not all cut:

and the day after mowlng it is frequently the case that rows |

of standing grass may be noticed on various parts of the
lawn.

Io the mower herewith shown Mr. H. G. Fiske, the in-
ventor and patentee, avoids using either side or rear wheels,
or even a solid roller, the latter being objectionable by mak-
ing the mower run hard and heavy, and being of but slight
service as a means of rolling down the unevenness of the
ground. To obtain 8 means of traction and to muke the
mower extremely light, he employs an open roller, which is
made largely of steel wire, secured at intervals around the

3 3 2 ;
circumference of two end disks, and intermediate supports

are placed in the longer rollers to make the whole rigid.
By this method of construction the roller can be made
extremely light; and since the openings are sufficiently large
to allow the grass to protrude, the best possible traction is
obtained, and that without bringing any of the usually
necessary pressure to bear upon it. By this arrangement
alone it is said about one half the power required to operate
other mowers is saved, and by strictly adhering to true
scientific principles in forming the gearing, knives and the
journals throughout much more labor is also saved. All
the exposed journals are covered with protecting bands
and the oil holes are drilled on an incline; by which devices
in addition to the tight gear case all particles of dirt and
grass are prevented from finding entrance to wear out the
movable parts of the mower.

By an ingenious arrangement of the parts at each end of
the mower the knives cut within the unusually small space
of one inch of the extreme outside, making this mower very
convenient in cutting close up to walls, fences, ete. The
several adjustments are easily and quickly made, the jour-
nals to the cutter shaft are packed with felt to retain the
oil, and a large proportion of the materisl from which
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handsomely ornamented. The |
| Company, of Springfield, Mase | are the manufacturers of

| this mower, which they have very appropriately named the

o Pnsy o lawn mower. They are muking them in seven
!uivm ‘bvuinuing at ten ineh cut and ending with o twenty
e . 'Y J \ \
four Inch, They also huve a thirty and o forty inch maching,

P b a w4
but these are made only to order, The latter is «l 1 in

WITHERS'S IMPROVEMENT IN TEA KETTLES.

our engraving. Naturally with the many advantages
claimed for the ** Easy " lawn mower there is little difficulty
in attracting the attention of the public and the trade in
general.  Jobbers throughout the country are rapidly
i making arrangements for local agencies in their vicinity for
next season and very large sales are anticipated.

-

IMPROVED TEA KETTLE.

The engraving shows an improvement in tea kettles pat-
ented by Mr. W. S. Withers, and now being introduced by
Messrs. Withers & Wolfe, 84 Whitehall St., Atlanta, Ga.

This improvement is designed to prevent the possibility
of the handle of the kettle becoming heated, a common oc-

the mower is made is steel, wrought or malleable iron, thus
procuring great strength
with light weight.

The adjustment of the

bandle is quite convenient
and vovel ju its way, as
by means of sliding bolts
it may be removed in an
instant for the purpose of
putting the mower in a
small space, The bandle
may be as quickly applied
at any desired elevation, or
it may be secured at a for
ward angle, so that the cat
ting sapparstus may be
tilted up from the ground,
sodbyswingingthe handle
backward 1o the ground,
the entire mechanism s
s0 elevated that by apply-
ing s crank to the end of
the cutter shaft it may be
turned backward, and oil
and emery applied for
grinding the knives, with-
out specially preparing the
mower therefor, The
Rpl:;nl knives are burdened
and are mude of u hooking shape, that they may be
dressed on the front edge with o sharp file for l}l,xc pu’r’pum-
of keeping u keen edge on them,

The mower, when in aperation, iy quite silent and would
be searcely noticed by o passer by, and whnt is not less
Important, ity construction enables s young man to opernte
a forty inch machine, in quite high grass, for hours at n
time with relativery iittle fatigue, A slight-huilt boy of ton
years of nge has been known to cut guite heavy g'rum for
a0 bour atatime with o twenty-four ineh muchine, Tn
general appearance the muchine Iy compact, tasteful, and

THE

“EASY”

LAWN MOWER,

currence with utensils of this class when placed over the
fire, nnd also by the same arrangement to prevent the lid
from raising or moving from off the kettle, holding it firmly
prossed down when it is tipped or inclined, thus u\'uidln.u
the escape of hot water and stewm, ‘

The invention consists in connecting the bail or handle
with the lid or cover of the kettlo by u rod, so that when
the 1 s elosed upon the kettle the handle will be held
erect, or, if the buil 18 turned over 1o the slde, the Hd, which
i hinged 1o the ketdle at that side, will be raised m-vnr‘(lin':l\’
and when the handle is grasped o ralse the kettle, the lid.i;

Halr & Fiske Manufacturing

—

prevented  from moving  either vertieally or laterally,
When the lid of the kettle s closed the handle Is held
crect, and whon the bandle or bail is grasped and the kettle

riised, the hinged Hd will bo held firmly wgainst the body

of the kettle over the orifice in fts top, and thus prevent the

vsenpe of steam or water, a8 the lid eannot possibly raise or

“lip to the side, even though the Kettlo be turned half over
[ in the direction of the spout.

The Hd may be ealsed wholly or partially from off the
kettle by depressing the handle, as represented by the view
in the buckground, which dispenses with the trouble and
inconvenienco of taking hold of the lid for that purpose, as
I8 the case with the ordinary cluss of vessels of like charie-
ter.  The great advantage of this improvement is that the
handle, not being permitted at any time to be in contact
with the side of the kettle, cannot become heated,

SESSEy e oAt

MISCELLANEOUS INVENTIONS,

Mr. Albert M, Da Costa, of Brooklyn, N. Y., has patented
an improved finger guide for type writers, by means of
which the keys may be quickly located without the aid of
| sight,

An improved match box has been patented by Mr. Georg
Wenstrom, of Stockholm, Sweden. Tt s provided with &
sliding cap or inner box, which is divided into two compart-
ments—one for holding matches and the other for receiving
the end of the cigar for lighting—and formed with a slit at
one side for the insertion of a match within the lighting
chamber; also, in a tongue formed on the inner box, which,
in connection with an opening in the oater box, forms a ent-
ting device, combined with a chamber formed at the inside
of the match box to receive th® cuttings.

An improvement in mechanism for mixing and feeding
; material to the stones of a grinding mill, whereby the action

of the mixing and feeding devices is rendered uniform, one

being started or arrested at the same time with the other and
| operated at the like rute of speed, has been patented by Mr,
James P. Lowell, of Purcellvilie, Va.

A machine for sawing shingles from blocks, which is so
constructed that the shingles may be sawed with their butts
up and down alternately, so that the blocks will be kept
square and the length of the shingles will always be i line
with the grain of the wood, has been patented by Mr. Elias
C. Schermerhorn, of Alder Creek, N. Y.

Mr. William T. Wainwright, of Dry Sawmill, Pa., has
patented an improved beneh plane, which may be used for
square jointing, for beveling, and for rabbeting.

An improvement in stove boards has been patented by
Mr. A. Irving Griggs, of
New York city. The in-
vention consists in con-
structing a stove board
made with a bead and a
hem, and having the lower
ply of the hem corrugated
and its edge turned up
against the plate within
the cavity of the bead,
and the vencer cemented
to the lower side of the
middle part of the plate.

An improved coffin
handle has been patented
by Mr. George S. Eaton,
of Brooklyn, E. D., N. Y.
The object of this inven-
tion is to furnish coffin
bandles simple in con-
struction, easily and quick-
ly put together, and vot
liable to break,

Mr. Paul Crippen, of
Bronson, Mich., has pa-
tented a waterproof paint
compound, consisting of
alum, coal tar, and sul-
phur boiled together.

Messrs, Marshall J. Al
len, of New York city,
and William E. Bradley.
of Frankfort, Ky., have
patented an improved pro-
cess of saving the sugar
und starch contained in
waste product in the ma-
nufucture of whisky and
utilizing it,  The process
consists in freeing the slop
from the bran, chafl, and
course partigles of grain,
and {ntrodueing the lguid
thus obtained In pluce of water in the succoeding operntions
with fresh geain,

An dmproved fronfng machine has been patented by Mr.
John Soclws y Rublo, of New York eity, This invention
is an dmprovement in the cluss of machines in which the
sad Iron Js suspended and adjusted vertioally by @ screw,
and s degigned 1o provide means for uuupuudh.lg W sad iron
.\\'hlrh will allow it to be moved in nhy direction over the
ironing whles alsn, 1o suspend the sad iron by yielding or

clastic devices, 1o enable it to be operated casily and effi
clontly,
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Mr. Benjamin F. Sherman, of Ballston Spa, N. Y., has ' supply than many seemingly clean wells with cess pool con- |

patented an improved hydrocarbon furnnce, having the bot- | nections.

tom of its combustion chamber made with a series of longi- =
tudinal pockets containing asbestos or analogous absorbent

material, with perforated oil pipes embedded Ih'«rﬂn. and ' The folding stand shown in the annexcd engraving was
with alternating air chambers rising between said pockets roconiy patented by Messrs. Freeborn & Chase, and is being
and communicating below with the portion of the furnace |un.:l‘|y.u\anulu'lur;nl‘ by Mr. T. W l‘" 1 “f New L‘
corresponding to the ash pit, the said air chambers being ' PO, 5 WV I 90 (SRR
perforated at the top and surmounted by inclined hoods or
sheds which detlect the currents of air down upon the sur- !
face of the saturated nsbestos. /4 '

Mr. Louis Graf, of Van Buren, Ark., has patented a pro- s
cess for producing colored photographs on linen or analo-
gous material, which consists in the employment of a collo
dion mixture consisting, essentially, of distilled water, ni- |
trate of silver, absolute alcohol, chloride of calcium, citric |
acid, and ordinary collodion.

An improved strap for baby chairs has been patented by
Mrs. Mary W. Blacker, of Brentwood, N. Y. The inven-
tion consists in a waist belt baving a forked strap attached
to the front, which strap is connected with the belt by two
side straps, which form loops for passing the baby's legs |
through, the belt being passed around the baby’s waist and |
one of the rear rounds of the chair back, and then buckled, |
whereas the forked ends are fastened to the front legs of the|
chair. Further information may be obtained by addressing
Mr. Frank E. Blacker, Brentwood, Suffolk Co., N. Y. }

Mr. Frederic A. Weise, of Brooklyn, N. Y., has patented
a glass mould designed more especially for making ** foun- |
tain bottles ™ and the like, in which the glass may be more |
evenly or suitably distributed than in the present style of |
mould, and from which the bottle may be more eusily and |
quickly removed.

An improvement in the class of planters having recipro-
eating seed slides, with which auxilinry devices are com-
bined to assist in regulating the discharge of seed, has been 1
patented by Mr. Leoubard Grieser, of Minovk, Il The|
invention consists, mainly, in the employment of a rur\'cd!
reciprocating block or bar, which is located in the hopper |
and attached to the seed slide, with which it reciprocates |
simultaneously, so as to alternately open and close one of |

its two adjacent openings, and thereby alternately permit g 1 It has been well introduced, and has received the |

—.r—

NOVEL FOLDING STAND.

FREEBORN'S FOLDING STAND.
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NEW INVENTIONS,

Mr. Claude 1. Wallly, of Memphis, Ala., has patented a
simple and convenient pocket pen and brush for marking
boxes, puckages, ete. It consists of & tube or hollow handle
containing an ink reservoir, a brush at one end of the handle
inclosed in an elastic thimble, and in communication with
the ink reservoir, and of a double-nibbed pen fixed in the
opposite end of the bandle from the brush,

A frog for timber chutes has been patented by Mr. Henry
L. Day, of Truckee, Cal.  The invention consists in attach-
ing to the chute, at any convenient point, a frog, which con-
sists of a long timber mortised obliquely into s timber of the
chute, and of two or more shorter timbers, whose pointed
ends may be entered into the ground, and whose larger ends
rest on n cross piece that is set close against the chute in the
‘angle made by the timber and the chute. It Is stated that
when other conditions are equal, this frog enables one to
deliver in a given time one-third more logs than can be de-

livered by the old method of rolling them into the chute.
Timber chutes are sometimes three or four miles long.

Simon J. Freeman, of New York City, has patented a
fustener for mecting mils of sashes, 5o constructed as to
fasten the sashes automatically as the sash is closed, which
cannot be unfastened from the outer side of the window.

An apparatus for the manufacture of ice hus been pat.
ented by Mr. Andrew J. Zilker, of Austin, Texus, The ob-
jeet of this invention is to provide means by which artificial
ice may be detached from the moulds in unbroken blocks.

Mr. John R. Pafford, of Cuecro, Texas, has patented a
light, cheap, portable, and durable bed bottom, which can
be fitted to any bedstead.

Mr. Horatio N. Bill, of Willimantic, Conn., has patented
an improvement in fire kiodlings and machine for manufac-
turing the same, The object of the invention is to make a
cheap and readily-ignited kindling block.

Mr. Patrick W. Groom, of St. Louis, Mo., has patented
an improved haodle socket strap for shovels, spades, and
scoops. The invention consists in combining a flanged

socket with a recessed blade,

An improved gate has been patented by Mr. William H.

| Tobey, of Livonia, Mo. The invention consists in a gate

having one or more of its lower rmils made in two parts,

and prevent the escape of seed through the openings.

Mr. W. I. Wooster, of Harvard, 111, has patented an im-
proved blind fastener and slat operator, which consists of a
slotted strip of wood or metal fixed vertically on a side of

indorsement of prominent hotel men and others who have | correspondingly beveled where they meet between the

adopted it. It is very simpie and practical, consisting of | braces, and one of them secured at its unbeveled end by a

cross legs pivoted to each other, the jointed arms binged lol

the upper part of these legs, and a two-part top attached to '

detachable pin.
An improvement in bame tugs has been patented by Mr.

the blind and connected with each blind slat, said strip of ),0 jointed arm so as to elevate the stand in the center when
wood or metal being moved vertically to open or close the folded, and is provided with handles formed by openings on
slats and to bolt the blind by means of a red that |’“”“‘opposite sides of the line between the two parts of the top,
through the window frame. 50 that one motion of the arm of the person using it can be
CONCRETE FENCE POST AND SILL. articles of which the butler’s stand is one of the most im-
The engraving represents a novel fence post, also a sill portant. Perbaps the leading feature of the patent is the
for plank walks and plavnk roads, recently patented by Mr. ; cutting board, which is appreciated not only by dressmakers
Andrew Climie, of Aon Arbor, Mich. These articles are and milliners, but by every woman who bos ber family sew- |
made of concrete strengthened by iron rods. The process ing to do. It has n great advantage over the ordivary lap |
of manufacture is exceedingly

closed or opened instantancounsly, It is made into various |

Jacob E. Moeller, of Centralia, Ill. This invention relates
to that portion of carriage harness which is used for adjust-
| ably connecting the forward end of the trace with the hook
| or cockeye of the bames,
An improved seat lock has been patented by Mr. John L
| Dolson, of Charlotte, Mich. The object of this invention is
to furnish fasteners for the seats of spring wagons and other
vehicles, so constructed as to hold the seats securely and
allow them to be readily removed and adjusted.
Mr, Richard Ray, of Lake City, Fla., has patented an im-
proved umbrells or sunshade,

simple, and may be success-
fully conducted by any ordi-
nary laborer. The moulds in
which the posts and sills are
formed are made of wood and
arranged to hold the iron parts
in position until the concrete
sets, In the post the iron rod
extends lengthwise through the
center, and i provided with
branches which project laterally
through the concrete and beyond
the surface of the post to receive
nuts for holding the fence
boards or rails, the ends of the
branches being screw-threaded
for receiving nuts for this pur-
pose. The posts are planted in
the ground like ordinary fence
posts. If desired, & top rail or
cap may be secured Lo the top of
the post by & nut on the end of
the central rod,

The sills or ties for plunk
walks and ronds are moulded in
the same way, and are provided
with screws or spikes for secur-
ing the planks in place,  These
posts and sills are practically in
destructible, and afford & means
of building good and durable
fences nnd walks where timber
I seurce,  This combinntion of
fron and concrete fosures great strangth and rigidity, and | board, as it can be left with the work on it without disar-
when the question of durability is considered this will un- | ranging it. It ulso relieves the operator of all weight, and
doubtedly be found much cheapor than other kinds of posts. [ consequently entails no injury. Tt can be folded quickly

—_— ——— s — : when not desired for use. These stands are made up s
A Well that Needed Cleaning. chessboards and writing desks; they are also made in the

The followlog nrticles were tuken from n well recently at | form of u saddle rack, which is apprecinted by those who
Pollock, Missouri: Four wash pans, eleven half pint cups, ' Lave ocension to ¢lenn and dry harnesses,
|

CLIMIE'S CONCRETE FENCE POST AND SILL

two hats, four tin dippers, one brass tablospoon, one hoot and | The dotted lines in the engraying show the movement of
one shoe, and one basket, one teneup and one saucer, two | the parts in folding, It isnot often thatn simple invention
half gallon buckets, one piece of lightning rod.  Evidently | like this can be applicd conveniently toso many useful pur.
the family which had used that well was not lncking in | poses,

small boys as well ax gengral unthrift, Such o rubbish pit, | Further information may be obtained by addressing Mr,
however, might be o mugh less dungerous source of water | T, W, Freeborn, P, O, box 108, Newport, R L

so constructed in the top or
cover as to more effectually pro-
tect the person from the rays of
the sun or from rain.

An improvement in umbrellas
of that form in which some of
the ribs are longer than the
others, or in which the staff is
connected eccentrically to the
cover, to allow the person to
occupy the center of shelter and
be better protected from rain or
the sun's rays, has been patented
by Mr. Alexander H. Ege, of
Mechanicsburg, Pa.

A compound rotary and re-
ciprocating churn in which is
employed a rotary dasher to
whip the milk, in combination
with a reciprocating dash to dis-
place the liguid, so that the en-
tire liquid conteuts of the churn
may be quickly and continuous-
ly presented to the action of the
rotary paddle or dash by the
movement of the reciprocating
dash, has been patented by Mr,
Andrew  Menrns, of Tolesbo-
rough, Ky.

Mr. Rhodes Arnold, of Wal
tham, Muoss, has patented o
novel arrangement of the bridle
roin, whereby the rider is en-
abled to exercise control over the animal without exerting
great power and without extraordinary straln upon the rein
itself. .

An improvement in horse collar fustenings has been pat-
ented by Mesars. Ebenezer Fisher and John Watson, of Kin-
cardine, Ontario, Canada.  This Invention relates to an im-
proved fastening for metallic horse collurs, more particu.
larly for that for which the same inventors have received
lettors patent of the United States No. 924,071,

An improved form of mall hag for homeback routes, des
signed to facllitate the packiog of muil matter therein and
its removal therefrom, hus been pateated by Mr, Thomas J.

| Mayo, of Paintsville, Ky,

——
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of Loulsville, Ky., has pat
designed especinlly for

quality. but applicable generally to the
amy volatile Nquid which has been used io the
at of another substance to which it adberes.
rose Girgudat, of Neury, N, J., bas patented a
" gmmm paper to be used for orna
e paper boxes, clgar boxes, and for other purposes.
:M of Pawiucket, R 1, has patented an
o machine for breaking, rubbing, and strefching raw
Nide in ths manutacture of leather for belting and lacing.
This work has heretofore been dove by winding the hides
on shafts or drums while tonsion was applied by fixed bars
Dbetween which the Lides were strotohed  The object of
this invention is to fuellitate the operation and permit regu-
Jation of the tension.

A cheap and simple dovice, especially designed for il
road cars, 10 be affixed to the outsides thercof for holding |
and protecting eards of address, ete,, bas been patented by
Mr. Frederick G. Hunter, of Moncton, New Brunswick. ‘

An improved gute has been patented by Mr. Arza B. Min-
ton, of Philomath, Oregon.  The invention relates to that
class of farm gates which are operated by means of cords
suspended from posts, and has for its object (o furnish an
improved mechanism for opening and closing the gates.

Mr. Joseph C. Fowler, of Arcols, Texas, has patented an
fmprovement in running gear for wagons. The improve-
mont relates 1o king bolts and coupling devices for connect-
ing the forward axle of wagons, carringes, and other vehi-
oles, and it consistsin a King pin or bolt which passes from
a socket in the bolster through braces and enters a socket in
the top bar of the axle, where it is held by a cross pin, the
bolt and braces thereby sustaining the woight.  The lower
end of the bolt is formed as o rounded bearving in o direetion
transversely of the vehicle, 8o that the forward wheols and
axle may conform to the ground without effect no the wagon
body.

Mr. Edward Seyfarth, of Lanark, TIL, has patented an
improved car piercer, so constructed that the puncture can
be made exuctly in the desired spot and so quickly as to be
painless.

Mr. Jobn B. Haskell, of Staunton, Va., has patented an
improvement in the class of pails und cans which are cor-
structed with hollow walls or in part of some material which
is a bad conductor of heat for the purpose of preserving
food for a considerable time at 4 temperature which is either
above or below that of the surrounding atmosphere,

An improvement in pipe couplings has been patented by
Messrs David B. Hand and Ephraim 1. Reltzel, of Colum-
bin, Pa. This invention particularly relutes to o means for
connecting the heating pipes between the cars of a ruilway
train, but is also applicable to other purposes, It consists
in a4 novel construction and arrangement of coupling de-
vices, whereby proyision is mude for affording o universal
motion to the pipes

Native American Minerals.

Prfessor R. Pumpelly, Special Census Agent, Newport,
R. L, wishes to obiain information, for use in the forthcom-
ing census report, in regard to the occurrence in the United
States of the raw maierial from which the substances vamed
in the appended list are obtained.

Any aid which our readers can give us, either br a list of
the localitics where the raw material of one or more of the
substances pamed is found, or by a list of the persons or
firms from whom we can oltain such information, will be
thankfully received by Professor Pumpelly, at the above
sddress. The subatances referred to are:

Apatite, Iron pyrites (for sulphuric acid),
A;’.b;lm, Klmll'n), :
Asphaltum (aibertite),  Lithium,
Arsenic, Mangunese,
Antimony, Molybdenum,
Bismuth, Maguesin,
Borax, Mica,
Chrome, Nickel,
Cobalt, Niter,
Corundum and Emery, Serpentine,
gﬂdﬂ.m cement, Slate pencils,
l"eldlpuw'a'lor potash) ;h\; ston
slone,
Grahamite, ale,
Grupbite, Tin,
:l')d ::’Inlc}hluuo or novaculite,
3 olfram or tungsten,
Infusorial earths, Zine.
. oL L —

Kecoznition of the Nature of the Smull Boy,

A Western ruilroad compuny was sued for dumnges on
sccount of Injuries to s smull boy who was surreptitionsly
playing on o turntable.  The case was hrought before the
Kansas Bupreme Court, which decided fn favor of the plain.
L. The cotirt said:

“ Evorybody knows that by nature and by Instinot boys
lave to ride, and love to move by other means than their
own locomotion. They will cling (o the bind ends of may.
ing wagons, ride upan swings and swinging gates, slide
upon cellar doors and the rails of saircases, pull sleds up
Liil in order ‘0 ride down upon them on the snow. and even |
pay to ride upon imitation horse: and imitation chariots
Mlmﬁ!ﬂ a circle by means of steam or horse power,
This Jast is very much Jike riding around o a circle upon a
turn fable. Now, everybody, knowing the nature and the

machinery caloulated to atimet nnd entice boys to it, there

to be injured, unless he first takes proper steps to guard

aainst all danger; and any person who thus does leave dan- |

gerous machinery exposed, without first providing against
all danger, is guilty of nogligenee.”

— A, —
CONVENIENT PORTABLE BATHING APPARATUS.
The annexed cuts, which wo take from La Nature, repre

| sent & simple, pmctical, and compact shower bath, or hydro.

of Paris, uames it. In Fig. 1 the apparatus is shown in ope-
ration, and in Fig, 2 is shown folded and packed for stor-
age or transporation. A description of this operation is
scarcely necessary, as the engraving fully illustrates it.

A traveler can take such a bathing apparutus with him and
enjoy all the comforts afforded him at home or in cily hotels,
The apparatus can be adjusted to deliver water from above
or from below, or from above and below at the same time,
asshown. The ring can be adjusted according to the height
of the person, for adults or children, and in the latter case
a-grown person can do the pumping. As can be seen, the
apparatus can be taken apart and packed to occupy the

Fig, 2 —HYDRO-THERAPEUTIC APPARATUS PACKED.

space of a large tin pan, and can be readily stored away
when not in use. It bas s slatied loor to which the pumps,
etc., are fastened.  This floor is removed whean the pan is
cleaned.
———————e— ————— —
ROPE JUMPING

As cooler weather appronches the jumping rope will be
more and more in the hands of girls, Properly used it is
not an objectionnble plaything.  But children eannot be too
frequently cautioned ngaivst jomping agningt (ime or com-
peting to see who can jump the greatest vumber of times
without stopping, In an Casay on popular cnstoms on
public health in the reeontly published annual report of (e
Department of Statisties of Indiana, Dr. J. W, Hervey, of
Indianapolis, lnys great steess on the danger of this prac
tice. None, he says, 18 more Injurions; and in illustration
of its evil effects he mentions n case of real ogeurrence in
that city. The patient, n girl of twelyve years, was dead
when he reached the house, He says:  On inquiry 1
learned that she had jumped tho rope at school, a few days
before, five hundred time Think of five hundred rushes
of blood upon the little heart in quick succession! No won
der 1 had to make the certificate of death, * Emboli, or
clot in the heart, caused by overheat and jumping straight
up five hundred times.' ™

fnstinets common 10 all boys, must aet nccordingly. No
person has & right W0 leave, even oo hiv own land, dangerous

Not only does this practice throw o great and sometimes
Killlug strain upon the beart, but it often causes serious fo-

Fig. 1.-~HYDRO-THERAPEUTIC APPARATUSIN OPERATION, |

therapeutic apparatus, as the inventor, Mr. Gaston Bozérian, |

—

jury to the jolnts of the knoos and hips and 1o the spife,
The muscular and norvous exhaustion, due to long con
tinued jumpiog, must also be injurious
- . — - —
To Tle the Cotton Crop,

About seventy five thousand miles of hoop iron—enough
for a three-fold girdle around the carth—will be needed to
hind the forthcoming cotton crop, if it reaches the number
of bales predicted by statisticinns, or 6,000,000 bales. The
number of bands required is six 1o a bale, or 36,000,000 in
all.  They are of uniform size, 11 feet in length, and 1,200
weigh a ton,  Hence there will be required 30,000 tons of
(hoop fron, with a total length of 306,000,000 feet. The cost
| of ties will be about §8,000,000.

Correspondence,

A Light Road Locomotive Wanted.
To the Editor of the Beientific American :

The bicycle, us now made, is a practical, and, to many, &
valuable invention. Now, whoever will bring out a three
wheeled machine, that shall not weigh over two hundred
pounds, that is driven by a neat, safe, and light motor, will
not only realize o fortune, but confer a benefit un the race.
We need a machine that can be started under full headway
in five minutes or less from the time a mateh is ignited, that
can run over our country ronds as fast as ten miles per
hour. D. H. 8,

Folding Telescope,
To the Fditor of the Seientific American :

It is rather singular that the spy-glass described iv your
paper (No. 6, Vol. XLIIL) shoald not long since have come
into general use, and thut it should so long have been con.
sidered necessary to have the lenses inclosed in a case and
with so smull an aperture in the eye-piece as is gencrally
used. T have made spy glasses with but two lenses, by fit-
ting the lenses into flat wooden disks and hioging them fo a
| flat bar a little wider than the lenses, the bar being mnde of
two pieces connected together by a hinge, so that they could
be folded together with the lenses between them, thus:

But no good effect can be produced with lenses of short
focus, asthe greater the length of focus the greater will be
the magnifying power; convex lenses of not less than forty

ioches focus producing the best cffect, with concave lenses

lgnywhere between pine and fourteen inches, and with an
aperture of sufficient size to allow of being held at a short
| distance from the eye.

i Jases A. Bazis.
Canton, Mass., July 27, 1880.

i The Accldent at the Hudson River Tunnel.
To the Editor of the Scientific American:
1. In your excellent paper of August 7,1 find a diagram of
the tuunel disaster (page 80) which differs some from other
‘sketches, in that the break occurred at the commencement
of the tunnel, while in other representations it occurred at
the end of the air lock. Which is correct ?
i 2. Why was the dottomn of the air lock placed on a level
| with the fop of the tunnel ¥
| 8. Wby was the tunuel commenced thirty feet from the
| shaft ? -
| Doubtless some good reason exists for the plan, and [, for
one, wonld like to know what it is.

4. Could the aceident have occurred if the tunnel bad been
built square out from the bhottom of the shaft, and the air
lock put in on the floor of the tunnel #

1 bave conversed with many practical Colorndo miners,
and none can give s renson for the peculiar manner in which
| the tunnel i started. B W,
| Boulder, Col, ‘

I [AxsweRr =1, At the time of the aceident it was not
known exnetly where the break first started; it was given
(1o us, by Col, Huosking himself, as starting st the place
shown in our dingram, 2, The location of the air lock wis
Carbitrary: 0 the haste, after legal interforences, to test the
L compressed air system, it was placed where it now is—sim-
ply for convenience ut the time. 8. The tunnel was com-
{ menced at the distance it now is for the reason that the Hmit
of tests was renched; then the practical portion commenced.
Col. Haskins says the Now York end will bo started as they
are now armnging the New Jerscy end—from n caisson with
air locks from the top. 4. It is impossible to say if the ac-
cident could have oceurred with the tunpel projected di-
rectly from the shaft, with the air lock at the bottom of the

tunuel; but it s reasonable 1o suppose it would have been
" the strongest possible method. ] '
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TNE MANUPACTURE OF FUMPING EXGINES AND WATER

¢ ‘ METERS,

Perhaps no department of invention has developed more
mpidly than the one we now (llustrate.  When the attention
of Mr, Henry R Worthington was first turned to the sub
Jeet such a thing as no indopendent steam pump was hardly
known, Steamboats and steamships had no provision fur
running either fire, bilge, or boller-feeding pumps when the

always secondary. Even so good an wuthority as the late cent, and the cost of foundations in much larger proportion.
Mr, James P. Allaire nearly reduced me to hopeless inaction, The necessity for stand pipes or similar provision for soften-
by saying he considered it his duty to tell me that I was try- | jog the shock is obviated.  In & word, I am able to point to

ing to invent n machine that was not wanted; that no part
| of the machinery, either for steamboats or fuclory purposes,
was more satisfactory and complete than that for pumping.
And this sppesred 1o bo the opinion of almost every engi-
neer.  Another opinion expressed by & prominent engineer
of the day, Mr. Alfred Stillman, of the Novelty Works, was

a record of almost unqualified suceess in the performance of
more than 200 large and important water work stations,
| unbroken by disaster or change. No water work engioe of
mine has yot been superseded by one of another form of
construction, either for fault or by the demand for increased
supply. [ therefore respectfully ask that my case may be

wmw ut rest—a conditlon of helplessness and dan. | *ufliciently discournging at the time, yot of great value, as | considered with care and candor, hopiog that you will sub-

ger hardly to be imagined at the present time. Steam pumps
for mills, factories, hotels, offfice and public buildings, and
the thousand and one uses to which they are now applied
wero not then known,

The Worthington steam pumping engine, in its latest and
best form, has two steam cylinders and two pumps, which
are cast together to form one machine, and the pistons and
valves of the two vogines are so connected that the right-
hand division moves the steam valve of the loft-hand one
and edoo eersa.  No tappet, emnk, or other rotary device is
employed.  As the right-hand piston nearly reaches the end

of its stroke the other starts, in suoh time as to keep the |

water flowing in a constant and unvarying stream.  The
plungers are thus permitted 1o halt momentarily, and allow

the water valves to seat without slamming, while by the |

combined action of the two pistons a uniform pressure and
velocity of water is maintained. In all other forms of steam
pumps, especinlly when applied to heavy resistances, or run
at quick speed, there is more or less concussion of the waler
valves at each stroke. In a number of important services
this objection has led to the exclusive adoption of the Wor-
thington. On oil pipe lines, for example, any jar strains
the joints in the pipe and causes heavy losses from leaks. In
this service Worthington pumpiog engines are entirely suc-
cessful. Some of them now at work bave a capacity of
1,500 barrels of oil per day, forced through 100 miles of pipe
aguinst & pressure of 1,500 pounds per square inch—equal to
a vertical lift of 8,400 feet. This is the most severe pump-
ing service yet undertaken in this country.

The arrangement of this engine allows the use of the ordi-
nary slide valve, such as is found on locomotives and other
forms of crank engines. Single eylinder pumps are usually
constructed with auxiliary piston valve throws, more or less
eomplicated in detail.  The slide valve, on the contrary, is
the simplest form of steam valve known to engineers. Tt
has no cavities in which water can collect and freeze; no
tight-fitting surfaces to become rusted or adhesive; no leaks
resulting from wear, or trouble from unequal expansion of
the parts, As 8ne or the other of the steam valves must be
open always, there cun be no dead point in the stroke.  The
pump is therefore rendy to start when steam is admitted, and
is managed by the simple opening and shutting of the throt-
tle valve.

Mr. Worthington's offices are at 230 Broadwuy, New York;
88 Wauter street, Boston; and 700 Market street, St. Louis.
In the factory, which covers an arca of nearly two blocks,
in South Brooklyn, L. T, there are about 500 men em-
ployed at present, working full time, and large extensions of
the works are now in progress to meet the unysual demand
which hing sucoeaded the long period of commercial depres-
sion, The increase in the demand for small steam pumps
for ordinary work, such as hydraulic elevator service, fire
protection, railwuy water stations, boiler-feeding pumps,
ete., has been especinlly remarkable.

A lnrge force of workmen are also engaged in the con-
struction of Worthiogton water meters.  These machines,
of which there are now over 20,000 in daily use, have been
adopted by all the principal water works in the United States
and Canada.

To o psmphlet published by Mr. Worthington, we find o
full and interesting history of the rise and progress of his
pumpiog engine, from which we make a brief extract. Tt
was written at the request of the Society of Civil Engineers
for use at the Centenninl Exhibition. He saya:

**Somewhere about the yeur 1840 T was engaged in ex-
periments with a steamboat deslgned for cannl navigation,
It frequently happened that the boat was suddenly stopped
by unexpected impediments in navigation or detention at
locks. This often brought a hand pump into lively requisi-
tion for keeping up the boiler supply, and naturally tarned
my thoughts toward a labor-saving method.  The result was
the independent feeding pump, patented on the 7th day of
September, 1344, In the course of my experience I mudo

many arrangements for using the spring, other than that
exhibited in the patent of 1844,

“his, so far a8 T know, was the beginning of that nume.
rous class of following inventions for storing power to nct
upon the steam valve, when the momentum of the moving
parts was insufficient to throw it through its full distance of
travel.

e step from (his spring motion to the use of an inde-
pendent piston for driving the valve was obyious enough,
and very soon made.

[ ghould weary you by undertuking to set forth any con-
siderable part of the numerous engines made on the generul
Lugls here dndicated. T believe almost every change wis
rung upon a steam valve throw, but in those days the
amount of refinement snd complication attending their con-
struction and mansgement seemed to be an insuperable bar
to their rapid introduetion.  Upon the smullost provocation
the use of & steam pump would be abandoned pand the old
well-tried arrungements resameds for no work was fitted up
with reforence to the exclusive use of & steam pump—it wus

compelling me to look still further.  He came to my works stantiste my claim (o the high honor of Laving originated &
one day to inspect the last and best arrangement of piston  pumping engine which is worthy to be mentioned as consti-
valve throw.  After a careful and quict consideration of the | tuting a part of American progress in this most useful and
case for a few minutes, instead of the approval which I not  arduous department of mechanical engineering.”
!only expected but needed, he said: *Thisis all very welland | Our first page represents various departments of these
| very ingenious, but if you expect to bring these things into | immense works, and the works themselves are shown in one
;m'ncul use you must contrive to have n man see something | of the upper views in the engraving. The central view rep-
| he has seen before in his life, when he takes the cover off | resents the fine compound pumping engine of the Newark,

from o steam chest.” Thero was no appeal in those days from | N, J., water works, having a capacity of 8,000,000 gal
{ the decision of the Novelty Works, and this one might well | lons daily. On the right is shown one of the smaller pump-
' be called conclusive. ing engines, and on the left a water meter. The lower view

**The desiderstum of a direet-acting steam pump with a | shows the department in which the heavy work is erected.
simple ordinary slide valve was at lust accomplished, and | The work in progress at the time of the sketch and shown
from its discovery may date the real introduction and popu. |in the engraving is one of the heavy engines for pumping
larity of a class of machines which now covers the length | oil under great pressure.
and breadth of the laud. i -
““I would call attention to a principle of construction first Grimmer’s Prophecy.

adopted in a pump used on board the steamer Washington | An anxious reader submits & reprint of an extended and
in 1850, Up to that time my practice, and I believe the con- E direful prophecy made about a year ago by C. A. Grimmer,
current pructice of the day, was to make a large water valve | of Kingston, Jamaica, and asks our opinion of it.
with considerable lift. A moment’s reflection will show that | Mr, Grimmer professes to bs an astrologist, and 1o base
when the motion of & pump changes, the valves are in a | his predictions upon the position of the four great plavets,
wrong relation thereto, and must be immediately changed. | whose conjunction in 1880 will produce ** one universal car-
For an instant of time, therefore, the resistance is suspended | nival of death” from 1880 to 1887. During this period the
much as in the case of a gear suddenly reversed and produc- | elements are to play bigh jinks; things will be turned up-
ing back lash. My idea was, by the cmployment of a large side down generally by earthquakes and frightful storms,
'number of diminutive valves, each one insigrificant, and | which will convert the whole world into a universsl Sodom
with but a small fraction of an inch of lift, but aggregating |and Gomorrah. Famines, plagues, isundations, wars of
in an ample water way, to reduce this lost interval and keep | mutunl extermination, and other unpleasantnesses will
the valves nearer to their seats, thus enabling them to get | conspire to exterminate pretty much all the animal and
home in less time. The valve adopted was a plain India- human Jife that escapes the elemental eabobbery, until
rubber disk half an inch thick, and working upon a central ' August, 1887, when the Star of Bethlehem will arise, and
stem over a series of hall inch holes, with a lift of not over | things be worse than ever. ** After that,” the precise time
a quarter of an inch. There were nine of these in each | being unhappily not stated, good times will come again,

chamber of the Washington pump, making thirty-six in all.
I offer a drawing of this pump with its valve arrangement,

it represents my present views in the construction of all
pumps designed for important purposes,

T come next to apoint in my experience of great im-
portance, involving new considerations wnd justifying much
greater cost and complication of enginecring than any
hithierto called for in my business.  Irefer to the department
of water works for cities and towns, My first connection
with any important enterprise of this kind was at the city of
Savanunab in the year 1854,

“ A duplicate of the Savannah engine was erected at Cam-
bridge, Mass,, in the year 1856. This engine was first tested
by Messrs. W. E. Morris and Samuel McElroy, with the
result of 70,408,750 pounds duty.

“From the time of its first introduction the progress of
this engine toward its present popularity has been steady and
rapid. They are now found in more than 200 water work
stations in this country and Canada, numbering 280 engines,
and aggregating, in a dolivering capuelty, 430,000,000 gal-
lons per doy. It may bo said, without fear of contradiction,
that they lhave been successful and wellapproved. Nothing
approaching even an inconvenient stoppage of & water sup-
ply has yot been traced 1o their failure, While trivial break-
ages or the necessity for larger or more permunent repairs
has ocourred, no breakdown or disaster has ever taken
plaee.

*The remarkable exemption of these cogines from the
numerous necidents to which ordinary pumping engines are
lable, leads to n consideration of the philosoply of their
netion and cause of this immunity,

“ How should a pumping engine be mude to reciprocate
quictly? A careful consideration of the causes at work sug-
gests the answer,  To think of the diffionlty is almost to find
the remedy,

ST olaim thnt 1t should bo aceepted as proved that the ces-
sation of motion atthe end of the stroke, fora length of time
sufficient to allow the seating of the valves by gravity, instend
of by the action of the return currents, will completely obvi-
nte noisy, imperfeet, and Injurions action, ™

Mr, Worthington goneludes this eommunication as fol-
lows:

“ 1 have endeavored to tonch upon every point upon which
I depond to prove that T have made an fmportant, mdical,
and  permunent improvement in the hydraulic machinery
upon which towns and cities depend for their water supply.
If the question were only to deeldo botween o durable and
reliable eugine, or one of opposite chnraoteristics possessing
great refinements of construetion, it would he without donbt
gpeedily nnswered in favor of the Arstnamed englie, regurd-
less of rolntive cost,  On these points © trust I have shown
that the engine which benes my name hus taken and main-
tained the highest ground, and unless the ealeulations which
I have offered as to the cost of lnvestment be impegched and
finnlly rejocted, T mny claim (o have further shown that the
engine s also superior in point of cconomy, commereially
and practienlly considerad,  In addition, the size and cost

not only as marking the time of itsintroduction, but because |

and whoever is lucky enough to remain alive, will live
{twice as long as he ever did, ** owing to the healthy clec-
tricity or inagnetism that will surround the globe.”

This general outline is filled in by Mr. Grimmer with a
parade of learning and a wealth of horrible detail well cal-
culated to deceive and alarm the timid and superstitious.
The cirenmstance that his astronomy is as wild as his insane
imagination takes somewhat frum the edge of his prophecy
in the minds of the cooler and more intelligent. Comfort
may also be drawn from the fact that the larger part of 1850
(has already passed away, and yet the malefle influence of

Saturn, Uranus, and the rest of the planetary malefactors,
| has not been able to inaugurate any of the pestilential
!storms, famines, civil wars, and other horrors predicted.
{If the rest of the seven years are off the same pattern, ns
they promise to be, n fair proportion of those now living
will be able to look back upon thew, by and by, with rea-
sonable satisfaction. Anyhow, It is too carly and too late
to be badly scared.

An Exhibition of Gas and Electrical Appliances.

The Philosophical Society of Glasgow, Seotlund, propose
| to have an exhibition of apparatus for the utilization of gas,
| electricity, ete., during the month ending October 23, next.
The exhibits will include apparatus, models, and drawings
relating to or illustrating:

1. Coal Gas.—Its manufacture, purification, storage, dis-
tribution, regulation of pressure and messurcment.  Its
| utilization in lighting, heating, cooking, ventilating, and as
a molive power. Photometric testing of gas or other sources
of light. Residual products of gas manufucture, coke, tar,
benzole, aniline dyes, ammonia salts, ete.

2, Oils, 0il Gases, Candles.—Their manufacture and use
for lighting, heating, cooking, and motive power.

8. Blectricity.—Its generation and application for lighting,
telegraphy, motive power, ete.

A& Hydraulie Appliances.—Motors suitable for comparison
with gas motors, and apparatug for the measurement and
regulation of the flow and pressure of water,

8. Architectural Appliances.—More especinlly those which
relate to lighting, ventilation, heating, and lightoing con-
duction, and arehiteotural ironwork and sanitary appliances,
such as can be exhibited in the open grounds,

6. Miscellaneows Apparatus.—Gus lighted buoys, fog horns,
miners' safety lamps, fire damp indicators, and apparatus
for lighthouse illumination, ventilation of mines, ete.

Hop Growling in tho Unlted States,
At a recent sunual mecting of the Hop Growers' Assi.
ciation of Central New York, one of the speakers called at-
tention to the remarkable growth of the hop industry of this
conntry, a8 shown in the following statistics: ‘
Total hops grown in the United States in 1830, 6,193 bales;
in 1850, 53,060 bales: in 1879 (estimuted), 110,000 bules.
The estimate for the current year runs between 120,000 and
125,000 bales.  With the inorease in quantity grow :
has been o considomblo inerouse in price, the ave
the decade just ended being 815 conts & pound me

of the requisite bulldings are reduced at Jeast twenty-five per

the avernge of the decade just preceding the war?
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The Eoglish Patent Laws,

The engineering journals aud nearly all clussos of indus
trial newspapers of London are seriowsly advocating »
change {0 the English patent laws wherehy the cost of pa
tents shall be so reduced as to eoable British workmen
to secure to themselves their inventions.  Under the present
law, which seems (o bave been enncted for the sole benefit
of the capltalist and manufscturer, the rights of the inventor
are disrogarded.  The employer palents for his own bene
fit his workman's invention, and some of the newspapers
find fault with Her Majesty’s Parliament for the Inck of
fnterest which the members manifest on the subject in not
bringing up the new patent
bill for disoussion,

The Chemieal Review, la
menting over the inertness of
Pacliament on the proposed
smendment bill, says the subs
ject is attrcting no attention
within that body, and adds:

“*As a nation we forget the
old provert: ‘ For want of a
nail the shoo was lost, for
want of a shoe the horse was
fost, for want of a horse the
rider was lost, and overinken
by the enemy.' A good pa-
tent law, which shall enable
even the poor man to protect
his right to his own ideas, is
the nail, May we not then
say, ‘For want of a good
patentJaw invention was lost,
for want of invention our in-

dustrinl pre-eminence was
lost, and for want of indus-
trinl pre-eminence the nation
was lost, being overtaken by
its enemies, or, as they are
called in the dialect of the
day, its competitors”?

“1t is sad, and at the same
time almost farcical, to see
what * trifles light os air ' en-
gross public attention in preference to what is, in fact, the
very key not merely to our prosperity, but to our very ex-
fstence. The interests of invention ignored, and crowded
meetings nssembled to protest against the monument to the
late so-called Prince Imperial! Surely John Bull must for
ever abandon his old claim to practical common sense, and
be content to rank for the rest of his days as & maudlin,
moon-struck, hysterioal sentimentalist!"

- O -
ENGINEERING INVENTIONS.

Mr. Marshall Wood, of Alderson, W. Va., has patented an
improved railway switch which is adapted to be opened and
closed by the passing engine,
and it dispenses with the frog
usoally placed at the crossing
of the rails of the switch und
muin truck.

Mr. Eugene H. Avgamar,
of New Orleans, La.. bas
patented improved apparalus
for removing snow and ice
from railroads and streets by
heat; and the invention con
sists in a double furnace
mounted on wheels, the
wheels being incased within
the fire boxes of the furnace,
g0 that when used the whole
apparatus will become highly
heated, and the snow and ice
meited by radiation of heat
and contact with the heated
surfaces.

Mr. John G. Qurtis, of
Ludlow, Pa., bas patented a
sectional boiler. The object
of this invention is to pro-
vide a simple and inexpensive
boiler, designed especinlly for
burning wet tan, sawdust,
etc. It Is 80 constructed that
the tubes may contract and
expand without straining the
Jjoints, and o that any of the
tubes may be removed for
repairs and replaced without
disturbing the others,

Mr. Junius Poitevent, of
Ocean Springs, Miss., has
patevted an improved trac-
tion engine, s0 constructed
that it may be used at will

study of Aztec hicroglyphs leads bim to the conclusion (hat |

ltar of the Mexican sun god, and the
w of the zodiac, are
When they are

the stone was an o
chinmcters, hitherto supposed to be sigr
records of Aztec cosmogony and theogony
fully interpreted, he says, wo shall kpow ||n-.|‘||'\’|'].\' what
progress the Aztecs Lind made in science and religion
- - —
Platinum and Iridium in Mualne,

The list of metals now found in native condition in Muine

comprises copper. silver, gold, antimony, bismuth, platinum,
The last two have recently been found in the

and iridium,
Rangeley Lake region, pssociated with gold, by Mr. R, B,

SOME NEW ELECTRICAL MAOCHINERY,

We give engravings of electrie light machinery lately
perfected by H. 8 Maxim, M.E , of this city.

Fig. 1 represents a double current machive, so constructed
that it furnishes (wo separate currents entirely independent
of each other, that muy be used 10 produce two large elec.
tric lights, or may be coupled for quantity in one very
large light, or may be coupled for tension in one strong
current of great electromotive force. It s, therefore, not
only well calenlated for the electrie light, but makes an ad-
mirable machine for scientific and experimental purposes.
I Mr. Maxim calls machioes of this kind dynamo-magneto-
clectrical, as they convert
dynamic energy through the
ageney of magnets into elec-
trical energy. In the construc-
tion of these machines great
care is required to so arrange
and proportion the parts that
the greatest possible amount
of the energy consumed ap-
pears in the clectrical cur-
rent,  Not only must the
current be aceurately mea-
sured, but the power em-

Fig. 1.—MAXIM'S DYNAMOMETER,

King, of Portland. In reporting upon some of the speci-
mens furnished by Mr. King, the State Chemist, Mr. F. L.
Bartlett, says:

** My analysis proved the compound to be gold, platinum,
and iridium, and possibly osmium and some others of the
rarer metals, although no tests were made for anything but
gold, platinum, and iridium, the quantity not being large
enough to operate on in testing for other metals, which at
best oceur only in minute guantities, yet usually associated
with the platinum ores.”

Mr, King also submitted for analysis some peculiar black
sand, suspected to contain tin. It proved to be menaccanite

Fig. 2. ~MAXIM'S DYNAMO-ELECTRIC MACHINE,

with full power for traction purposes, or as & stationary | or titaniferous iron, containing over twenty-five per cent of

engloe.  The engine is especially adapted for plowing.

The Mexican Calendar Stone.
A Mexican archeologist, Befior Alfredo Chavero, hns
written a book to prove that the famous Aztec ** enlendar
#tone " was never intended or used as o calendar. His

| itanlum.  The finding of %0 muny rare elements together,

ndds Mr. Bartlett, is intoresting, and calls for further explor

ution.  Platinum i a rare und valupble metal, and it appenrs |

1o bo quite nbundant in the sands from Rangeley: it is not
at all improbable that it may yet be worked to advantage in
this region,

ployed to produce it must
nlso be mensured.

Mr. Maxim hns constructed
n pecullar  dynamometer,
shown in Fig. 2, 1o measure
the power consumed in these
muchines. It is driven from
above by u large pulley, not
shown.  The two small pul-
leys that hold (he belt to-
gether nre mounted on a vi-
brating frame, pivoted at the
bottom and operating freely.
The belt for driving the ma-
chine ig run from eitber pul-
ley of the countershaft.
When no load is on, the pull
on hoth sides of the belt is
the same, and there is no ten-
dency to move the framework in either direction; but when-
| ever anything offers resistance to the rotation of the coun-
‘ tershaft, one side of the belt is pulled, while the other iscor-
respondingly sluckened.  This, of course, draws the pulleys
| in the direction of the taut side, and just in proportion to
‘ the difference in the stress between the taut and slack sides
of the belt. The greater the resistance to the rotation of
| the countershaft, the greater will be the deflection of the
framework carrying the small pulleys. A weight and
| spring are provided for pulling against the belt. Dash pots
at each end prevent a too rapid motion of the parts. The
| pointer is so connected with the frame that it moves
through a considerable dis-
tance, so that a small frac-
tion of a horse power may
be noted.

In experimenting with the
electric light in connection
with this delicate dypamo-
meter the fullowing pheno-
mena have been noticed:
When two carboos, carefully
filed to the shape ordinarily
assumed in the process of
consumption, were placed in
a lamp and the machine
started, the recorded power
would go up to four (horse
power). If they were drawn
apart in the attempt to dimi-
nish this power, the light
would go out; but when they
became considerably heated,
the power required would
drop down in some cases to
175, only to remain fora fow
moments, when a slight evo-
lution of gases would dimi-
nish the resistance in the
voltaic arc, and the pointer
would go up to 250, while a
hissing sound would be pro-
duced and a considerable
sugmentation of the flame of
the arc.

At times, when the light
was perfectly steady and
the play of the voltaic arc
was confined to the points of
the carbons, with no bissing
and very little flame, the
power required was the low-
An iron wire touched to the positive carbon for only
4 moment would keep the pointer up to 4 for fully half a
| minute. 1t was found that pure carbons caused but little
| varintion, whilo metallic vapors in the flame required the
most power., Every fluctuntion of the flame or change in
the piteh of the note emitted was accompanied by n corre-

st

\sponding fluctuation in the power required to operate the
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machine.  Whon one machine, welghing 480 1., delven from
the dynamometer, wis connected with another oxnctly like
it, the current of elootricity from the first machine would
drive the second backwards, and the power recorded was
0'25 of a horse power.  Any friction on the second machine
shiowed instantly on the dynamometer, while to stop it com.
pletely sent the neodle up to 7680, Somo points in this dyna
momoter resomblo Edison's; but, wo are loformed, Mr,
Maxim bad bis in operation some months before Mr, Edison
made his,

Fig. 8 shows a new electrical lump designed for use in
stores, factorlen, ete. It §s nlooly inoased in ornamental
bronze work. One novel feature of this lamp consiste of
telesoopie side rods, whicl fucllitate the dropping of the
hottom Lo remove or raplace the glass globe,

The Unitod States Lighting Company, 120 Broadway,
New York, are the owners and manufacturers of Mr.
Maxim's inventions.

e ——e @ -
THE SPOTTED TRITON,
BY O PEW WM,

The spotted teiton (Diemyetylus vividescens, Rafinesquo) is
of nn olive green or brown color ahove and yellow boneath
On each sido of the bady is a row of throe or more vermi-
lion spots, each encireled by o bluck ring.  These spots vary
groeatly in number and distribution.  Thus, in specimen No
1, there are two spois on the bead, two on one side of the
body, and five on the other: in No, 2, there are four on the

hend, and  three on one, and four on the other side of |

the body; in No. 8, two on the head, and four on the right
side and two on the left; No. 4, which is much darker
in color, bins seven spots on cach side, three of the spots
being double on one side, and one spot on the occiput: No.
5 has two small spots on the oceiput and three on each side
of the body, The throat, abdomen, legs, und 1ail are gene-
rully studded with black dots, ‘The hind legs are twice the
size in bulk of the front. The latter has four digits and
the former five, the first and fifth being rudimentary. The
tail is comproessed laterally, of patatory form. The length
of our largest specimen is 3% inches; of the medium, 3%
to 81§ inches.

The spotted triton is an aguatic species, but it must be
romembered that it has lungs and is an air-breathing ani-
mal, und consequently is obliged to come frequently to the
surface of the water for fresh air. The immature tritons or
larvee are gill bearers like other urodelans; they are of adirty
brown color, and the vermilion spots are wanting,

The food of this triton consists of insects and worms,
The stomach of one which I lately dissected contained two
mosquito larvee.  Our aguarium specimens have seemed to
thrive on smull bits of raw meat. In the squarium they are
sometimes attacked with a fungoid disease, which is com-
mon to many water animals in eaptivity. They become
greatly emnciated, and at length are unable to eat, and sub-
sequently perish.

At the pairing season the male embraces the female in a
peculine manner; not with his arms or forelegs, as might be
supposed, but with bis stronger posterior extremities he
clasps her firmly immediately back of her forelegs. The
female fastens her roundish jelly-like masses of eggs, which
somewhat resemble frog spawn, to water plants, where they
remain until hatehed.

I agree with Dr. Hallowell and others in considering the
yellow-belliod salamander, D, mini-

e __
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A Large bmportation of Pereheron Morses,
Ninoty-soven horses of the Percheron breed, the largost
lot ever brought to this country, recently passed through
New York on their way to Wayne, Du Page County, Ilinois,
whore thelr owner, Mr. M. W. Duoham, has & large stock
farm.  About onefourth of them were colts, the rest were |
:mll-gruwn stallions, ranging in welght from 1,400 to 2,000

:

Fig. 3 - MAXIM'S ELECTRIC LAMP,

pounds. They cost in Perche, France, from 800 to 2,000
each, and were conveyed to the sea coast in a special train,
the first ever'run on a French railroad.  To areporter of the
Tribune Mr. Dunham said:

“In 1878 it cost me $500 for every horse I brought across
the ocean. Now, however, when I'bring them in large num-

bers it costs only a little more than half as much for each. It
will cost me $100 a car for my speeiul train to Wayne.
six of the horses in a car.
I have to pay four or five per cent on the insurance,

I put
I insure them when I start, and
You

When 1 sell these

see there are large risks in this business,

R —————————————
wiws the only one of the kind ln that State.  In 1568 Mr. Doo.
bam Imported two Percheron stallions, and in 15872 went

regularly into the business.  Since then he bas brought over

| between theee and four hundred of them

—0 O -G -
Drylng » Speeific Gravity Hottle or Viask,

It not unfroguently occurs (hat o clean, dry sp. gr. bottle
or Mk Is wanted for use, und In hurrled drying sometimes
gots orneked,  The following lule deviee has been found
useful; Wash the bottle or flusk with distilled water and
dmin It for 8 moment or two. Then wash with & little
srong alcohbol and dmin the botile & socond time. The
ulcohiol need not be wasted, as it is but lightly diluted with
the residual water from the firt washing, When the bot.
tle in ngnin drained it romains wet with the diluted aleohol.
Pour in a little dry ether and wash the bottle out with this
Again drain, and the warmth of the band or very little exira
heat will then completely dry the bottle or flask. The aleo-
cohol must of course be srosg, and the ether dry, or the de.

vice falls, /. Shea, M D.
—- e -— -

Evolution of Specles In Buatterfiles,

As well known, many butterflies bave two or even three
broods in a year; one brood appears io spring, their larve
having fed during the preceding sutumn and passed the
winter in the pupa state, while the others appear later in
the year, baving passed rapidly through all their transform-
stions and thus never having been exposed 1o the cold of
winter. In most cases the insects produced under these
opposite conditions present little or no perceptible differ-
vnee: but in others there is a constant varistion, and some-
Jlinu« this is =0 great that the two forms bave been de-

| seribed as distinct species. In order o Jearn something of

: . . .
the origin and pature of 1he latter carious phenomenon, Dr,

Weismann, of Freiburg, has, for many years, carried on 3
variety of experiments, breeding the species in Jarge num-
bers, and subjecting the pupe to artificial heat or cold for
toe purpose of hastening or refarding the transformation.
The result of these experiments is, that by subjecting the
summer brood to severe artificial cold in the pupa state, it
may be made to produce iosects, the great majority of which
are of the winter form; but, on the other hand, no change
of conditions that have yet been tried have any effect in
changing the winter to the summer form. Taking this
result in connection with the fact that in high laitudes,
where there is but one brood a year, it is always the winter
form, Dr. Weismann was led to the hypothesis that this win
ter form was the criginal type of the species, and that the
summer form bas been produced gradually, since the gla-
cial epoch, by the summer becoming longer, and thus ad
mitting of the production of the second or summer brood.
This explains why the production of the winter form from
summer larvee is easy, it being a reversion to the ancestral
type; while the production of the summer form from au-
tumpal larvee is impossible, because that form is the result of
gradual development, and processes of development which
bave taken thousands of years to bring about cannot be
artificially reproduced in a single season. Dr. Weismann
lays great stresson the varied effects of temperature in modi
fying allied species or the two sexes of the same species,
from which he argues that the essential cause of all 1hess
changes is to be found in the peculiarities of physical con
stitution, which causes different species, varieties, or sexes
to respond differently to the same change of temperature;
and he thinks that many sexual dif
ferences can be traced to this cause

atus, Rafinesque (Salamandra sym-
metrica of Harlan), as merely u ter-
restrial variety of the present spe-
cies.

The insect nbove the triton inmy
drawing is the Prionotus novenarivs,
I can find no English name for it,
but as I have from childhood ealled
it the Dewil's camel, it may be well,
even if it is not a pleasing name, (o
retain it. It is of a dark ash color
and pubescent; its long cylindrical
head is armed with a strong curved
beak or rostrum; its thorax |s
arched, compressed luterally, and
deeply serrated, and its abdomen ix
fluttened above and turped up at
the sides.  With its forelegs, which
are raptorial, it catches caterpillars
and other inkects, and inserting its
benk sucks all the juices from the
caterpillar’s body before it will drop
jt. It inserts its beak into the dif-
ferent segments of its prey to make
sure no good is lost. Three or four
different kinds of caterpillars 1
have seen it dovour; it is, therefore,
beneficial, und should be protected.

The devil's camel is most nume-
rous about Philsdelphia during the
month of September. 1 have a »
note of one that was captured as
Inte us the 5th of November, 1879
Jess, und hayve the abdomen turned upward and forward.
bave never folt the evil effects of his rostrum, but Dr. Horn

THE SPOTTED TRITON.

The first Percheron stallions ever brought to this country

alove, without calling io the aid of
sexual The general re-
sult arrived at by the laborious in-
vestigation of these phenomena is
that **aspecies is only caused to
change through the influence of
changing external conditions of
life, this change being in a fixed
direction which entirely depends
on the physical nature of the vary-
ing organism, and is different in
different species, or even in the two
sexes of the same species; and, he
ndds: **According to my view,
transmutation by purely internal
causes is not to be entertained. 1If
we could absolutely suspend the
changes of the external conditions
of life, existing species would re-
main stationary,  The action of
extornal exciting  causes, in the
widest sense of the word, is alone
nble to produce modifications; and
even the neverfailing individual
variations, together with the in-
herited dissimilurity of constitution,
appear to me to dopend upon un.
liKe externinl influences, the inherit-
od constitution itself being dis-
similar because the individuals have
been at ull times exposed to some:

selection.

The young are wing- | stallions, however, I will get from $1,500 to $3,000 each for | what varying external influences.”  Almost exactly similar
I, them." {

conelusions to these hive been arvived nt by Mre. Alfred R.
Wallace, from nstudy of the geographionl distribution and

says, when it is caught by one not expert, it insorts itu ros- [ were imported by Mr. Willinm Harris, of Moorestown, N. J., | specific variution of animul forms.

trum into the hand, causing & feeling of acate pain which | in 1889,

way last for some bours, but gradually pusses away, leav-
ing a feeling of numbness jn the part bitten,

Mr. Charles Fullington, of Ohio, imported the next
lot in 1851, In 1850 one of the stallions imported by Mr.
Fullington was sent to Illinois, where for twelve years he

—_—_ -

To ReEuigve Casks ¥rom MusTiness —Burn alittle suls
phur in the empty casks, bung, and let them stand fora day,
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© HOW PAR IS BURNING OVER A PREVENTIVE !
“That ficlds which have btauvbnnu: olvor in tlml win{lot‘aln

oo from the do Ive presence of the worm is a fact in
m% | !:m. But opinion hns varied as to
% 8o effect produced by the burnlug over. 1 have
shown th {t deatroys the appropriate nidus for the Iaying
3 so oies by the moth in the spring.  Now that larval
hibe ?I’ndnblluhod, we can readily see that the fires
: ‘destroy these hibernating larvee and provent the ap-
pearnce of the moths and of a second destructive brood
from them. But we must not suppose that the burning
over would prevent all appearance of the worm; it moerely
mh its appearance in destructive numbers.  The moth

will, when exceptionally numerous, lay her eggs without
ebnoulmmt and upon plants, such ws clover, which the
Jaryn doos not rolish.®  Tn such cases of exceptionnl abun-
dance we may woll suppose that the moth will fly fnto fields
which bad been burned over and supply them with eggs,
but the ivstances in which this would result in material
damage to the crop would be very rare.
CONNECTION OF WET AND DRY SEASONS WITH ARMY
WORM INCREASE.

That the artmy worm appears in destructive numbers after
a poriod of dry seasons is a fact already recogoized, and is
in socordance with the experience of the present year, The
portions of our country visited by the worm this year were
afficted with drought last summer, and the winter was re-
markable for its mildness and the slight fall of suow,
Fitch's theory of the appearance of the worm required that
this spring should be a wet one in order to drive the moths
from the swamps and cause them to lay their eggs on the
upland. But the facts arc just the reverse, Farmers from
Virginia to Vermont bave complained loudly of the exces-
give drought. Rivers in some of the Atlantic States have
not been o0 Jow for a generation, and alluvial meadows
which have been subject to a spring flooding have this year
remained dry. These facts clearly disprove Fitoh's theory,
and we must believe that the army worm is most likely to
appear after dry seasons, regard/ess of the wotnoess or dry-
ness of the season in which it occurs. A eritical examina-
tion of Fiteh’s arguments in support of his theory shows
that be not only had no personal acquaintance with the
worm, but also made some astonishing errors in meteor-
ology, such as comparing the rainfall of Indin (?) with the
appearance of the worm here, With equal reason might we
argue that 1870 was wet in our Atlantic States because of
the excessive precipitation in the British Islands during that
vear. It is evident that Fitch was bard pressed for argu.
ments to support the theory, That the season of 1861 was
remarkably wet in the Eastern States Fitch gives no evi-
dence. From the well known connection of the presence of
plant lice with dry seasons, and from the memorable depre-
dations of the grain aphis in that year throughout the Mid-
dle and New England States, it is very questionable whether
1861 was wet. It is far more probable that the season was
a dry one like the present, in which also various plant lice
have done great damage.

The view that the army worm has its proper home in the
wild grasses in the swamps, as Fitch has assumed, must also
be considered erroncous. The moth prefers matted grass
amid which to lay its eggs, and the more tendor grasses are
those first selected by the worms. Old neglected fields,
whether their location be low or high, are the most natural
breeding places for the insects. That the worms most often
appear In Jow lands, or in the peighborhood of such, doulr-
less finds more correct explanstion, first, in the bighly
probable fact that the parent moth gets more appropriate
food at such places, either in saccharine exudations, the
nataral ““sweat  of the plants, or moisture from the ground ;
sccondly, in the well observed fact that such lands afford
the greatest extent of neglected meadows where the insect
has opportunity to multiply unnoticed and undisturbed.

Dangerous Freight,

A case marked “ benzine " or “benzoline " exploded with
terrific force on the Pacific Steam Navigation Company's
steamer Coquimbo, at Valparaiso, recently. A breach nearly
tweaty feet In length was made in the side of the vessel, for-
tunately above the water line. One man was killed. The
immediate cause of the explosion is not given. The carrying
of such dangerous freight may have something to do with
the 100 frequent disappearance of ships at ses,

- 2 SRS LR U v
American Yronware in New Zealand,
A former resident in Birmingham, England, writes from
New Zealand: 1 was much interested in noticing how

- your staple trades were represented here.  One article your

town stands unrivaled in—lamps; but in every other branch
of the hardware trade the vigorous ka;;’ heat you. In
agricultural aud gardecing implements, stoves, domestic
notions, aod the thousand and one urticles of hardware, En.
glish makers are nowbere here, For quality, adaptability,
and price, the American artloles bear the palm, I was one
day in the store of one of our leading hardware merchants,

* 1 bayo recontly recelved from Professor Lintner, Biate Iﬂvlmm;)loﬂl-ul
for New York, what are Apparently the pressed egies s oy shielly of this
moth, thickly covering clover leaves, and mixod with an abundanee of
white gummy mattor with which the moth untally sooretes them, sl in-
“.‘M In this Insanes the moths (doultless from exeoss)ve num-
bers) hiad * slopped over.”  Professor Comatock (kew\ss (nforms me that
hie b fousid the egygs lald belween the folded Jobe of & chover leaf,

Heientific American,

e :

whien o miner omo 1 for a pick and shovel, He was asked
which be would look at, English or American, Oh, Yan-

My frioud explaioed that the English will porsist In making
the tools thuir grandfuthers used, " N. Y. Sun,
- - ol A A—— e et
DECISIONS RELATING TO PATENTS,

U. % Clrenlt Court—Northern District of Hlinois.
WIITTLIRKY of al. oo, AMES ef al.  BAME ¢, ZIMMERMAN,
SAME 0. DEAN,—FPATENT BEDSTEAD FIRAMES,

odgett, J.:

:’.l l:glnm'wd lottors patent No. 7,704, dated May 20, 1837,
for an improvement in bedstead frames, declared to be f'ur
the invention embraoed in the original patent, granted hf'
vember 30, 1860, and claims T and 2 thercof construed, in
view of the prior state of the art, and sustained, ,

2. A putent will not be deféated by evidence of prior simi-
lar devices which were of an éxperimental character simply
and which were susequently destroyed.,

3. Although the efforts of prior unsuccessful experimenters
may have suggested to the patentee the construction which
lie finally adopted and perfected, und may hnve been of pro-
| fit to him ns fur ns they went, his patent will not be invali-
| dated therehy.

By the Commissioner of Putents,
LOVRIEN r&, DANINTER of @l —APPEAL FHROM THE EXAMIN-
ERS IN-CHIEP. — INTERFERENCE, —PII'E TONGS,

Marble, Commissioner:

1. Where a patent has jssued 1o two or more persons ns
joint inventors, and an application is subsequently made by
one of them as sole inventor for a patent for the same inven-
tion, an interference will be declared, and the question of
priority of invention will be determined by the weight of
evidence, the burden of proof being upon the sole applicant
to overcome not only the testimony of his adversary, but
also his own former oath of joint invention,

2. The right of the sole applicant to s patent, where the
testimony is conelusively in his favor, will not be precluded
by the mere denial by his co-patentee of the fact of sole in-
vention,

8. The decigions of the Commissioner in the case of De
Lilt vs, Avery & De Lill (€. D., 1870, p. 128) and the case of
Chase and White v, Chase (€. D., 1873, p. 99) commented
upon.

Application of €. H. Lovrien, filed August 14, 1879.
Patent No. 218,376 granted to I Banister and C. H. Lov-
rien, March 18, 1870,

On February 10, 1879, Henry Banpister and Charles H.
Lovrien made an application as joint fnventors for a patent
for an improvement in pipe tongs, and on Murch 18, 1879, a
patent was granted to them,

Charles H. Lovrien, one of the joint applicants and
patentees, on August 14, 1879, filed an application as sole in-
ventor for a patent for the invention already patented to him-
self and Banister jointly, and on September 16, 1879, an in-
terference was declared between Lovrien, sole. upon the one |
part and Banister and Lovrien upon the other.

It is contended on behalf of Lovrien that the entire inven-
tion embraced in the patent and in this application was made
by him alone; that he desired, however, that Banister, for a
consideration, should have a half interest therein, and that
by reason of his own ignorance of patent matters he allowed
Banister to attend to the procuring of the patent, and sup-
posed that the joint application, which he claims not to have
carefully considered, simply secured to Banister his interest.
Banister, on the other hand, claims that the l‘wenliou wasa
joint one, and that it was so regarded by Lovrien at the time
the joint application was made. The Examiner of Interfer-
ences decided priority of invention in favor of Lovrien,
while the Board of Examiners-in-Chief beld Bapister and
Lovrien to be joint inventors of the matter at issue, and de-
cided in their favor.

The question to be determined in the case is clearly one
of originality rather than of priority of invention. It isurged
by counsel for patentees, and such appears to have been the
ground taken by the Examiners-in-Chief, that where a patent
has issued to joint applicants, and a sole application for the
same invention is subsequently made by ove of them, a
patent cannot issue upon such application if the fact of sole
invention is denied by the other party. Two decisions are
cited in support of this position. In the first of these (the
case of De Lill e, Avery & De Lill, C. D., 1870, p, 128) the
following language occurs:

“It Is & matter of grave doubt whether one who Jjoing
another in an application for a patent, which he declares
under his slgnature, verified by his oath, to be the joint
production of himself and his co-applicant, ought ever be
permitted to deny that oath and seek a sole patent. Tt
would appear that a sound publie policy wonld require that
he should suffer the consequences of his mistake, even if
it be Innocent.  But however this may be, it may be stated
8s a rule that wherever the facts are disputed the Joint pa-
tent will not be disturbed. Tn the present ouse the burden of
proof I of conrse upon De Lill to show that he was the

’ - - .
his wole proprictorship where it was denled by the other

party. I have no doubt of the soundness of this opinion.

S DR v ) ly If this were not the case it ought (o be clearly
we,” said the man; * English are too clumsy.” | But certainl;

keo tools for me | proved on the part of such an applicant that ho was in faot
| n sole inventor,

I concur with the bonrd that * Ohase is
very far from proving himself to have boen the sole inven-
tor."  The welght of evidence ix decidedly tho other way,

While from these cases it would appenr that the roling
urged by counsel for the patentoes was there mude, yet in
these vory ensos it is also seen that it wis not followed, for
in each o decision was rendered against the sole applicant,
not upon the mere denial of the fact of sole invention by his
co-patentee, but beeause the weight of evidonce was found
to bo agaiost him.  Were I to give to theso decisions the con-
struction asked for by counsel for Banister and Lovrien, I
shiould feol but Jittle hesitancy in departing therefrom, ax [
fail to find, eithor in law or reason, any warrant for so arhi-
trary n role.  The Supreme Courtof this district, inthe case
of Bx parte L. 0, Crocker (M8, Appeal Cuses, vol, 4, p. 260),
lield that where a patent had issued 1o two persons ax joint
inventors, and an applieation was subsoquently made by one
of them ns the sole inventor of the same subject matter, the
doctrine of estoppel did not apply, but the proper course for
the Office was to declare an interference between the parties
to determine the question of priority of lnyention, as in
other cases.

In the late case of Barsaloux, James & Lyon (16 0, G, 238)
the Attorney General used the following lunguage:

“After u joint patent has once been issued upon an appli-
cation of two or more persons a8 joint inventors, if the ap.
plication erroncously described the invention us joint instend
of sole, it is not, as I have just intimated, within the power
of the Department to remedy the matter by changing the
term of the putent nlready issued, The parties interested
may file n new application, which, if seasonably done, can
be made the busis for the issue of a new patent; but such
new patent will not retroact by way of confirmation of the
original,”

If, then, a sole inventor is not estopped from making an
application by reason of the fact that through mistnke he has
already applied for and obtained a patent for the same in-
vention jointly with another, and if, a8 held by the court in
the above cited case, an interference proceeding is the proper
one in which the fact of such mistake can be determined,
there can be, in my judgment, no sufficient reason for allow-
ing the issue in such interference to depend upon the mere
denial of one party, no matter how conclusive may be the
proofs introduced by the other to rebut the same. Theumnis-
take of supposing that joint interest iv an invention is the
same a8 joint invention is a common one, to guard against
which the Office has found it necessary to give notice in the
rules that ‘‘ the fact that one furnishes the capital and
another makes the invention will not entitle them to make
application as joint inventors; but in such case they may be-
come joint patentees.” Should a meritorious inventor, hav-
ing made this common mistake, seek to have the same reeti-
fied by means of a sole application, the Office would readily
declare an ioterference, which, under the ruling asked,
would prove a mere nullity, if his co-patentee should prove
dishonest enough to deny his rights.  If the decisions cited
are precedents for such a ruling, 1 must decline to be gov-
erned thereby. Undoubtedly, under familiar rules of evi-
dence, the burden of proof is upon the sole applicant to show
conclusively his right to a patent, and he is to overcome not
only his adversary’s testimony, but bis own former oath of
joint invention.

It appears from the evidence in the case that on the 23d or
24th of January, 1879, Banister and Lovrien first discussed
together the invention in controversy. With regard to
what occurred at this meeting the testimony is conflicting.
Banister claims that Lovrien et that time suggested the
cubical bit or block, while the adjusting screw and holding
pin, both esscntinl features of the device at issue, were sup-
plied by himself. Lovrien, on the other hand, swears that
he made the entire invention in controversy as early as the
summer or fall of 1877, and at that time embodied the same
in an operative device; that early in January, 1870, prior to
his meeting with Banister, be disclosed such invention to
others, and that on January 24, 1879, he fully communicated
the same to Baunister.  This testimony of Lovrien as to the
fact of his disclosure of the invention to Banister is contra-
dicted by the latter, but is supported by the testimony of a
purty who was present at the time and who claims to have
heard the conversation and to have scen the drawing made
by Lovrien to illustrate bis device. Further testimony isin-
troduced by Banister to show that Lovrien regarded him as
i joint inventor, and that he carefully considered and fully
understood the joint application before the same was filed.
This testimony, however, is not of a conclusive character,
and is far from suflicient to overcome the direct and other-
wiso uncontroverted testimony of the several witnesses in-
troduced by Lovrien to show that he had completed and
disclosed 1o others the invention prior to his meeting with
Banistor, nod which is fatal to the latter’s claim as joint in-

sole inventor of the improvement covered by the joint putent.
He must overcome his own onth, which cannot he treated |
s o nullity, and ho mukt avercome the onth of Avory." ;
In' the subskequent ense of Chase and Whito v (hase (G, D., |
1878, p. o), Mv, Commimioner Leggott, in commenting upon }
the above decislon, sald: i
* Tt was bheld by Commissioner Fishier in a similar case (I¢
: Lill ve. Avery & De Lill, decisions, 1870, p. 128), in substance,
‘that a party 0 a jolot patent was estopped from asserting |

ventor,  The welght of evidence is, in my judgment, clearly
anid conclusively in favor of Lovrien, and shows, beyond any
rensonable doubt, that he had completed the invention long
prior to his mecting with Banister, and such work ng was
done by the Intter was but that of n mechunic and not of an
fnventor.

The decision of the Board of Examiners-in-Chiof is e

cordingly reversed, and judgment is rendered in favor of
Charles H. Lovrien,
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h . Aurora Horoalis, { clos and resultant burning. Thus, by virtue of the law of | by five for quantity and (if the original tension was, say,

- - BY PROY. B K FANGE | attmction, one constant stream of matter, which is energy, l three) by three 1o preserve the tension. Thus:

The causo of this singular phienomenon has been a prolific  is pouring into the sun to replenish its waste. This matter |

gubject of both scientific and unscientific discassion for must be formed in space, and 1s simply an aggregation of I

many years. energy, or firemist, that pervades the atmosphere. ‘
To the mind educated in cause and effect the canopy of . The cosmic matter that fallsjon the earth—that is, meteoric |

night, lighted up by the dancing specter, presents n most  matter—is about 85 per cent iron, and Is merely an aggrega- |

alloring sight. While the unenlightened are filled with dark  tion of iron dust, which is itself an aggregation of hivluihlei

forebodings of a visitation of God's wrath, the scientist sees fire-mist.  Great clouds of this fine iron dust gather in the |
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only the grand workings of the immediate laws of nature,
The heavens illuminated with red light is to the superstitious
a sure harbinger of impending wars. While the careful ob- |
server looks with delight upon the scene, and is impressed
only with the sublimity of uature, poor unreasoning man is
tortured with fears of coming evil.

In the slow development of scientific knowledge many and |
waried have boen the theories put forth as to the origin of
the Northern Lights, as we in this hemispbere call them. It
is the reflection of sunlight by the ice at the pole, says onc, |
while another contends that it is produced by great and in-
ternal fires whose chimney occupies the space devoted by
Dr. Kane to an open polar sea; but the more patient obsery-
ers have pronounced it electrie light. It is my present pur-
pose 1o look out through the light of a fow known facts in |
search of the origin of this great wonder. Not that any di- |
rect good will follow a successful inquiry in the matter of
utilizing the light for street purposes or for private illumi- |
uation, but if we can find the cause to be natural, and not
supernatural, then one more old superstition that has haunted
the memory and made life uonhappy is gone—one more bug-
bear of lormenting fear is consigned to the shades of past
ignorance. Newton discovered the law that controls the
universe, and every child should be taugbt thislaw, for with-
out it we ean comprebend nothing in pature.  How life is
produced, how worlds, how suns and planets ure formed
und held in their orbits, is known only through this law.

** Each atom has an attraction for each otber atom in the
universe, and the atiraction is proportiovate to their size,
and is lessened as the square of the distance which separates
them ingronses.” Late developments in scientific research
lead to the conclusion that all the varied original elementsin
nature, so-called, are resolvable back to one, and that one to
energy; nlso, that light, heat, electricity, and sound are
only different phnses of motion,

Heal is the arrest of motion, and all the warmth we get
from the sun is produced by the stoppage of the heat waves
sent out by its throbbing power, Chemical heat is created
by the clash of little worlds of gas beating together, and no
exception is known to the rule that heat is the arrest of
motion.

‘All the heat and all the energy we get on the carth come
from the sun, The rain clouds are lifted from the océan;
the winds sweep over the mountains and across the moors;
the blood of life, the sap of vegetation, all propelled by the
power of the sun. The visible power expended on our little
globe passes all efforts of comprehension, but it Is naught
compared with the latent hidden energy. The decomposition
of one drop of water produces a power equal to the most ter-
rific thunderstorm ever witnessed, while the decomposition
of one grain of water produces a force equal to the discharge
of 800,000 Leyden jars. All this but shadows the vast
awount of energy that comes to us from the sun. Ourearth
is but u speck in space, and not a two-thousand-millionth part
of the energy thrown off by the sun strikes us, but is expended
out in dark, empty space. This involves a vast waste by
the sun, and experiments show that the sun would be ex-
hausted and eooled down in 5,000 years if not replenished
from some source, Thz earth is passing around the sun
once n year over a path of 555,000,000 miles long, traveling
at the rate of 68,000 miles an hour. The speed of our fight
i5 eighty times more rapid than the swiftest flying cannon
bull, If the globe should strike a dead wall passiug at this
great speed, the conecussion, we are told, would burn it in.
stantly, creating a heatof which we have no comprehension
and yet the heat produced by such a catastrophe would not
be sufticient to last the sun’s waste for a period of thirty
days.

Wao are taught, however, that if the earth should let go its
plage 1 space and be attracted into the sun, that body
belng 825,000 times more than the earth, and, therefore, pos.
sessing 820,000 times more power of attraction, its immense
pull would draw us in with such a velocity that the Kinetic
force gathered in the passage would produce an impuct in
striking that would give off beat suflicient to last the sun's
waste for a period of ninety-one years,

In auy hour of & elear oight that we watch we shall see at
Jonst six or eight sturs fall.  These stars are simply small |
pleces of tron gathered and formed in spuce that have fullen
into our atmospliere in our flight around the sun; that is,
have been sttracted foto the orbit of the world and picked |
up.  Coming into our atmosphere when it is passing with
such velooity ereates o friction—a concussion—an arrest of
motion, that immedintely burns the iron.  Wesee the explo-
slon and eall it o falling star.  If an upaided eye can seesix
full in one bour of the night, then what o vast shower must
be consantly attracted by the whole curth, If the little earth,
with it slight power of attraction, brings in such a constant
shower of cosmic matter, how much more would be attricted
b] the stin, possessing 825,000 times more power of attrac
tion than the carth,  Bucl i the ease, we are told, and our
grand constant shiower of conmic mutter j5 constautly falling
into that body, forming a vast corons extending out from
the sun 800,000 miles, by the elashing und impinging of parti-

heavens, and are occasionally attracted into our orbit.  On

striking our aimosphere, flyiog with such great speed, the |

concussion, thearrest of motion, instantly burns the iron dust
and produces light colored according to the surrounding
conditions that produce the refraction. This theory is not

| without its objections, and the chief one is, perhaps, the fact

of these lights occurring toward the poles. This objection,
I think, can be met, however, in the conditions that produce
refraction of light, but our article affords no space to enter
upon that field.

The facts I have alluded to as a basis for reasoning are
of course, not my own, and I shall not be deemed immodest,
I hope, in saying that they are all well established and may
be accepted as true grounds of reasoning.

This being so, it does scem that the wonderful aurora
borealis may be fully accounted for in the burning of iron
dust that gathers into great clouds, and floats into our flying
atmosphere to be burned by the concussion.—Inter-Ocean,
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NICKEL PLATING.
THE FLATING BATH.
The nickel salts commonly used are the nickel-ammonium

sulphate (called double sulphate) and the corresponding chlo- |

ride. Other salts, such as the nickel potassium eyanide, the
acetate and sulphate, have been used, but not so successfully
as these.

The double sulphate bath may be prepared by dissolving |
three-fourths of a pound of the salt in each gallon of water |

(soft). The salt costs about sixty-five cents a pound, and is
generally considered the best for this purpose. It should be
kept neutral and up to about six degrees of hydrometer.

The double chloride bath requires about four ounces of
the salt per gallon, and works better slightly acid, the ten-
dency in working being toward alkalinity.

The bath should be filtered when freshly prepared, and
should be kept in a separate room, or at least away from the
apartment in which the buffing or polishing is performed,
to avoid contamination by dust as much as possible. Ex-
posed to the air the bath (the water) evaporates, and the water
thus lost must be replaced from time to time. To retard this
and keep out dust as much as possible, It is well to cover the
bath when not in use,  Its surface should be skimmed occa-
sionally, and it should be frequently mixed together to pre-
serve o uniform degree of strength,

The tunk or vessel in which the bath is contained is usu-
ally constructed of smooth two ineh white pinestufl, grooved
and well bolted together, and conted on the inside with good
asphaltum, applied in the melted state.

Tustead of this form a clean tub or a half barrel or hogs-
head, with an extea hoop, may be used, though from the
shape of such a vessel there is necessarily much waste space
to be filled with useless liquid,

For small baths a nent form of vessel consisting in a square
porcelain-lined (¢nameled) iron tank of suitable dimensions
is #old by some of the dealers in electroplating materials,

ANODES OR FEEDING FPLATES,

Good puro cast nickel nnodes are now abtained at o mode- |

rate cost ($1.85 1b,), und are preferable to grain metal anodes,
They usually come in sizes ranging from 13§ x 4 inches, %
inch thick, to 8 x 12 inches, 5 inch thick,

They muy be suspended around the sides of the tank or
aeross and fucing the work (care heing taken toavold bring-
ing them into such close proximity to the work that contact

[is likely to occur under any circumstunce), They may be

suspended by olean copper trusses or hooks—which should
not be permitted to toueh the liguid—from stout copper rods,
to which conuection with the battery is made,

THE BATTERY,

In nearly all large electroplating  establishments  some
form of dynamo-electrie maching Is now used instead of the
biuttery.,  They are cleanly, require little attention and
space, and afford a current more ensily adapted to the work,
nnd at o much smallor gost,

But as thele first cost is considerable, and they require
power to operate them, the old battery is still in requisition
T smaller establishments.  The earbon or chiromie nold bat-
fory® I8 more commonly wsed, as it admits of more rapid
work with n smaller number of cells; but ns it supplies a
very lntense current it often becomes necessury to introduce
resistunce colls to roduce it where small work s on hand.
Some of the hest work wo have ever seon bas beon produced
with the current derived from two or three Bmee or sulphate
of copper cells (in wories).  The amount of battery power
for u glven amount of work should be in zine surface (ex-
posed) about equal (when in proper working order) to the
surface of the work exposed in tho plating bath, with care
1o preservo the tension.  1f one cell has & zine surfuce (ex-
posed), of, sny, one hundrod square fnehes, and the work,

* Seo RONTIvio AMRNICAN Surriewnnrs, Now, 157, 188, and 159, for
descriptions of batterfes.
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Of course this is equivalent 1o three large single cells, each
exposing five hundred square inches of zine (equal to a plate
| about sixteen inches square, exposing both sides). Large
batteries of the dipping form, sdmitting of the immersion of
| the proper quantity of zine, are often convenient.
| If the current is too strong the deposited metal will present
| a dull (commonly termed burnt) appearance; if too weak it

" | is apt to be imperfect, granular, or semicrystalline.

For practical purposes the electricity may be said to pro-
ceed from the copper or carbon pole of the battery, sod care
should be taken that this pole is invariably connected (by
stout copper wires or rods) with the anodes or feeding plates
in the plating bath, for if misconnected damage is done both
to the work and the bath by the corrosion or partial solution
of the former in the latter,

PREPARING THE WORK.

Before work can be plated its surface must be freed per-
fectly from all truaces of oil or grease, oxides, lacquer, and
other impurities.  Oil, grease, ete., are removed by contact
with a strong, hot agueous solution of caustic potash, and,
after rinsing off the adbering alkali, from oxide by an acid
bath; or, if of brass, copper, or German silver, by scouring
with fine pumice stone and strong aqueous solution of
cyanide of potassium. Iron is pickled in dilute sulphuric
or muriatic acid (acid 1, water 5 to 15), and scoured with
fine white silicious sand or pumice stone. Brass or copper
is sometimes brightened before entering to the plating bath
by dipping it momentarily in nitric acid diluted with about
tweoty parts of water, and quickly rinsing it in running
water.. It should be placed in circuit immediately after
this,

The hand must not come into contact with any part of the
| work after removal from the alkali, as the slightest touch
may spoil all

On removal of the plated work from the plating bath it
should be quickly rinsed (without handling) in cold water,
then transferred to hot water, which will cause it when taken
out lo dry quickly and perfectly. If the finished work is to
present a smooth polishing surface it must present such a
surfuce before entering the plating bath. Nickel is hard and
will not readily submit to a burnishing tool.

When the work is placed in circuit in the plating bath
(and it should not be permitted to remain many momeuts in
the bath without being placed in circuit) it should be moved
about to free it from bubbles.

The process of nickel plating is a simple one, and by a lit-
tle practice and proper attention to the requirements the bath
may be worked month after month, and the metal deposited
smoothly and with certainty.

- et e
Paper.—How It Is Made,

The antiquity of the paper manufacture is, says the Boston
Journal of Commerce, probably excelled by but few other
| produets of civilization, Chinese historians carrying it back
Lo u point far in the twilight of our history. In Eogland it
wus first introduced near the close of the fifteenth century,
| snd in this country in 1608, at Germantown, Pa. The ma-
turials from which paper is produced are numerous, hut
wholly of vegetable origin, neither wool nor hair possessing
the capability of being reduced to fibrous pulp, a prerequisite
to the formation of paper. Linen and cotton rags, straw, the
leayes and stalks of the okra plant, jute stalks, manila, hemp,
and even wood fiber, are all used in the manufacture of
paper.  No substance, however, can equal good linen rags,
of which the tonghest and finest paper is made. Next in
runk are cotton rags, from which the best writing and note
paper is made,  In this manufacture great eare is taken in
the selection of the waterial and in every progess,

Gathered from all parts of the country by tin peddlers and
by peripatetic ragmen in cities, the rags arrive at the mill in
bags, a portion of the stock, perhaps, coming in pressed
bales from overthe sea.  The first process is sorting, and then
the rags are cut, usually by girls, by means of a fixed blade
in a beneh, like a short upturaed seythe, the operator pick-
ing them up by handfuls and drawing them over the edge of
the blade.  Each girl is furnished with a sandstone rifle, and
wheu a large roomful of girlsare at work the sounds remind
one strongly of a gang of mowers at work before the days of
the mowing machine, A second sorting, for the removal of
all buttons, hooks aud eyes, and hard seams, follows, and
the rags aro then dusted.  The duster is & lurge cylinder,
the surface of which is of fine woven wire, inside of which
is n shaft carrying arms set around it in a spiral form, and
revolving at u higher rate of speed than the eylinder.  This
differonce in speed gives the rags a thorough stirving, while
the spiral arrangement of the blades facilitates g
the rags, which traverso the oylindrical siove from ¢ 0
end,  White papor can be made from colored us we i
white rags, and for the removal of the color as well as the
dirt they aro submitted 10 a boiling with Hme water.

O T TS SO .




“rngs e placed in o lange rotating boiler made of balf-inch
© plate, mounted on journals snd driven by proper gearing, o5
# worm and wheel.  Through the lollow journal steam is
admitted and Kept at a pressure of from forty-five to sixty
pounds, representing a heat from 2927 to 3087, Lime water,
in the proportion of about ome part by weight to ten or
twelve of the mgs, i mixed with them, and the boiler is set
in motion.  Usually a charge requires from eight to twelve
hours’ boiling. Even this severe tost does not fully purify
the which are next passed through an **engine.”

To the uninitinted & brief desoription of this spparatus is
IIM. 1t i & tank of oval form, the walls or sides ris-
ing two and a half feet from the floor.  This is partially di-
vided longitudinally by a steaight upright partition, not ex
tending to the ends, however, but leaving o space between
its ends and tho wok's sides, of a width corresponding to
that between the sides of the partition and those of the tank.
On one side of this partition, across tho center of the tank,
is a toothed drum, the teeth or bludes of which slternate with
fixed toeth at the bottom.  These teeth tear the rags to tat
ters, but without destroying the fiber, A stream of water is
constantly passing through tho tank, and is constantly re-
moved. Thisis done by a wheel of fine wire netting that
revolves on the gide opposite to the toothed drum, taking up
the mass, but detaining the pulp, the water running off
through the shaft of the wheel, which is hollow. Thus the
water 18 used only while making o single passage around the
tank. the current being produced and maintaived by the
rolury movement of the beater or tearer.  The condition of
the g materinl when it comes from this cleansing engine is
that of a coarse pulp, technieally known as **half stuff,”
which is subsequently submitted tothe action of another en-
gine, known as n beating engine, but esseotially the same as
the cleaning engine.

But still further cleansing is necessary, The matorial is
next mixed with ehlorido of lime and again passed through
the engine. Tt is then heaped upon drainers, and looks like
a mass of half-melted snow, The white, however, is n dead
white, having no brilliancy.  To recelve this guality it must
literally be colored.  As the laundress blues her clothes to
make them whiter, 50 must the paper stufl be blued, and
when so tinted it has that same quality of whiteness as wind
driven snow, which always shows a bluish tinge, This is
quite different, however, from the blue writing paper so
affected by the fashionable twenty and thirty years ago, and
now the favorite tint in the South and in England. That is
really blue paper, while our usual white paper is merely
tinted sufficiently to remove the dead, yellow, lusterless ap-
pearance of absolute whiteness, The bluing is ultramarine,
45 used in calico printing and for other manufacturing pur-
poses, made from silicate of soda, aluminn, sulphurets of
iron, and carbonate of soda, and not from lapislazuli, This
i# mixed in powder with the half staff just before the final
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very tennclons of fiber, a full grown man baviog been car-
ried by four persons, each lifting a corner of a sheot of Jute
papor from which bags are made, designed to bold u guarter
of & barrel of flour—fortynine pounds. The jute stalks
come in lengtbs of from ten to fourteen inchoes They are
imported from Calcutts, and are the same material from
which gunny cloth and gunny bags are made. Tho stalks pass
through n rotary cutter, with stationary kuives and knives
set in u oylindor, by which they are torn o coare shreds,
A boiling under steam prossare, in arotary boiler, with lime,
follows, when the mass Is heaped and allowed to * sweat "n
few days, [t passes through the cleaning engine, s do the |
rags describod above, is blenched with ebloride of Hme, and
glzod with a sizo made of rosin and washingsoda,  The aftor
machining is similar to that used on writing paper.

Envelopoe paper and fine wreapplng papers aro mado from
old maniln rope, and paper for paper collars from cotton
rags.  In both cases the processes are of o slmilar charneter
1o thoso employed in the manufacture of paper for writing
purposes, A necessary requisite for paper making in pure
water; so paper mills are nover found on the banks of slug-
gish stroams or the shores of 1 marshy, muddy pond.  The
coloring matter for tints Is introduced into the beating engine
when finishing the half stuil.

o —— A A—
Potrolonm as Fuel,

The mail steamer Cesarewiteh is deseribed by the special
correspondunt of the London Daily News. Itis English built,
and is tho swiftest mail stoamer on the Caspian, being only
surpassed in apeed by the Nase Eddin Shah war steamer.
To convey it from the Bultic to the Caspian, it wus neces-
sary that it should traverse the whole of the Neva ship
canal, and afterwards descend the Volga to Astrakan. On
the Neva Canal are fifty-four Jocks, and the Cesarewitch’s
length was too great to allow of her entering them, Her
present chief engineer, Mr. Vine, an Englishman, cut her
into two pieces amidships, and filling up the open extremi-
ties with iron bulkheads, flonted her in this guise through
the canul. At Astrakan the same gentleman put her to-
gether again, and has remained ever since in charge of her
machinery. Her boilers are heated by petroleum refuse in-
stead of coal, a system which effects an enormous saving of
expense and labor, the heating apparatus being as thor-
oughly under control as a gas jet, and requiring but one
mun to manipulate it. It consists of two tubes, about an
inch in diameter, terminating at the same point in a small
oblong brass box. Through one of these tubes the black
residual naphtha (astatki) drops slowly, being blown into
spray by a jet of steam from the boiler, conveyed through
the second tube, This spray, when ignited, forms a great
sheet of flame, which is projected into the hollow of the
boiler. It has the immense advantage of requiring no stok.
ing, as no ashes are produced; and by turning down the

beating.

After the final heating the material is apparently a thin,

milky fuid, having no trace, to the unaided cye, of the |
fibrons character that it really possesses. Formerly the paper
was formed by hand, the workman dipping a rectangular |
sieve into the fluid pulp, and depositing the sheet of pulp on
a piece of felt to dry. But very little paper is made so now,
the Fourdrinier machine having taken the place of the hand
workman. This “ machine,” as it is called par excellence, is|
a wonderful production of skill; it ds almost wholly auto-
matic in action, and works with marvelous exactness. It is
scarcely possible to describe it without detailed engravings,
but a brief account of its work may aid in its comprebension.
Some of these machines are not less than six feet wide and
seventy five feet long, requiring a buoilding by itsell, and
making a sheet of paper over five foet in width. The pulp
is pumped into an elevated tank, from which it is delivered
to the machine through an adjustuble gate opening from a
reservoir.  The amount of pulp fed to the machine regulates
and determines the weight of the paper, and of course it
must be governed absolutely and exactly, the speed of the
machine being a constant.  The pulp flows on to a roller,
which deposits it on an endless apron of fine woven wire,
which bas a constantly jurring motion, tending to shake out
the water and aid in the homogeneons union of the particles,
Thick rubber straps on each side of the endless apron doter-
mine the width of the sheet.  Passing botween rollers which
compress it, the sheet of pulp goes over perforated boxes
from which the air 1s exhausted by a pump, and much of the
remaining moisture is driven out by atmospheric pressure.
A bath of liquid glue gives a proper sizing to the sheet after
it is fully dried by eylinders heated by steam.  The sheets,
dampened by glue, are taken toa drying room, from whence,
all wrinkled, they are sobmitted to a ealender consisting of
astand of rolls, three of chilled iron and two of paper.
These latter are made of manils paper cut in disks, with a
bole for the wxis or shaft, and compressed by hydraulic
pressure, . When tuened pod finished, these paper: rolls are
ax smooth and almost ws hard as jron, presenting o highly
finished surface.  The sheets are then trimmed by a muchine
suggestive of the guillotine, and ruled, The pens used on
the ruling machine ure of peculisr form, made of sheet brass
and fod with ink by o wick, Most of those used in this
country are made by one concern in Haorrisburg, Pa.

Book paper is made of old paper entirely. The processes
are similar 1o those employed in making paper from rags,
except that, owing 1o the more pliable nature of the mate-
rial, they are not so long continued.

flame to the required degree, the steam can always be kept
up to the pressure required for immediate starting without
the tedious and more or less wasteful process of “ banking”
the fires. An arrangement like this is invaluable for cruis-
ers lying off an enemy's port, and requiring to bold their
steam in readiness. [t is intended to apply the same system
of beating to the locomotives on the Tiflis Baku Railway,
when completed; and it will, doubtless, play an important
part in the steam communications destined at no distant
period o traverse the Steppes to Kbiva and Samarcand.

Pork Makiug in Brier.

A correspondent of the London Miller describes his visit
to a Chicago pork packing establishment as follows:

The place where I was to witness the prosecution of one
of the greatest of the industries of the latter city was Union
Stock Yard, where I arrived by strect car at 9:5 A. M., and
was introduced to one of the pig killing establishments.
The animals to be operated upon are driven up an incline,
for which, if they suspected to what fate it was the intro-
duction, they would have no inclination. This leads to a
large pen, from which they are driven into a smaller one,
where a mun is placed for the purpose of slipping a chain
on one of the hind legs of the unsuspicious porkers, which
are huuled to a position whenee they slide to the sticker,
who dispatches them while hiunging.  The stuck pig is then
passed on to @ wan who unhitches the leg, and the animal
falls into the scalding tank, which holds twenty at a time,
and three men are there engaged stirring the carcaszes up
with long poles, so that the bristles which are 1o bo removed
are acted upon by the scalding water. At the end of the
tank there is a sort of scoop which the pigs slide into, and
are lifted out of the water o & beneh, where they aro sub.
jected to the scraping and shaving process by the sciive
hands of a dozen men, They are then passed to a funetion-
ary by whom they are decapitated, after which they are cut
open und disemboweled by other practitioners, the division
of lubor principle being carried out there to the letter.  The
cutting up process follows the whole operation, taking o
great deal less time than I have tuken to desoribo it, A pig
is killed and made ready for the market in a fow minutes,
At the Mowrs, B. F. Murphy Packing Company they now
employ 210 men, have a 24 horse power engloe and four 60
horse power horizontal bollers, cloven lead tanks, 8 feet by
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cord at tho back of the bead by means of a steel pointed
spear sharpened somewhat Tike a drill, the animal falling in-
stantanconsly and without a struggle.  Every part and pro.
duot of the animals, T may meution, is utilized, nothing here
belng allowed to go to waste.
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Astronomical Notes,
Omservarony or Vassan Conurox,
The computations in the following notes are by students
of Vassar College.  Although merely approximate, they aro
suficiontly accurate to enable the observer to recognize
the planets, M. M.

PONITIONS OF PLANETS FOR SEPTEMBER, 1880
Mercury.
Maorcury rises before the sun on Heptember 1, and may
possibly bo seen in the early morning.
On Boptember 80 Mercury sets o nearly with the sun that
It cannot be seen,

Venus,
On September 1 Venus sets at 7h, 6m, P.M.
Junetion with the erescent moon on the 6th,
The “* Nautical Almanac” gives the conjunction of Venus
nnd Mars on the 7th at 1 P.M., Venus being 817 north of
Mars in declination,

It is in con.

Munrs,
On September 1 Mars sets st 7h, 12m. P.M.  On Septem-
ber 30 Mars sets at 6 P,
On September 7 Mars and Venus pass the meridian very
nearly at the same time,  Mars precedes Venus by ten sec-

onds,
Jupiter.

Jupiter is becoming more and more brilliant,

On September 1 Jupiter rises at 8h. 2m. P.M.  On Sep-
tomber 80 Jupiter rises at 6h, 2m. P. M.

It passes its perihelion on the 25th,  The near approach
of Jupiter to the earth will give amateur nstronomers an ex-
cellent opportunity to watch the motions of the moons and
the changes on the surface of the planet. A good opera
glass will show the moons,

If we take the hour from 0 to 10 P. M. for our walch, the
first satellite may be seen to come out from behind the planet
on September 1; to move into the planet’s shadow on the 15th;
to pass from the planet’s face on the 16th, and to enter upon
the planet’s face on the 28d.

During the same hour the second, or smallest satellite, is
hidden by the planct on the 7th; is in eclipse, by the falling
of Jupiter's shadow upon it, on the 14th; is near the limb
of Jupiter on the 23d, having left the disk, and will be un-
seen beeause projected upon the disk on the 30th,

The third satellite in the order of distance from Jupiter,
which is the largest nnd which will be most easily followed
by amateurs, may, on September 3, be seen to go behind the
planei, and on 28th may be seen to pass on to the disk of the
planet, coming between the earth and Jupiter. September
23 will be the most favorable for watching the changes of
the satellites, as one of the moons may be seen to move off
from the face of Jupiter, and another will be seen 1o move
toward the planet and to enter upon its transit across the
disk almost at the same time. Jupiter isin conjunction with
the moon on the morning of the 20th,

A close study of Jupiter during the month of September
will be the most instructive as well as the most pleasing
occupation to which young astronomical students can give
their evenings.  If no means of measurement are at band,
careful drawings should be made of changes on the surface
of Jupiter.

Saturn.

Saturn follows Jupiter throughout the month of Septem-
ber.

Saturn rvises on the 18t at 8h. 32m. P.M., and on the 30th
atl 6h, S4m. P.ML, between 87 and 4° north of Jupiter in dec-
linution,

Although Saturn is not, like Jupiter, at perihelion, it is
approaching its best position for this year, and should share
with Jupiter the attention of observers,

Saturn is in conjunction with the wanlng moon after mid-
night of the 201h,

Urnnus.

Uranus rises nearly with the sun in the early part of the

month; on September 80 it rises at 3h, 44m. A M.
—— e ——
A Table Land Across the Gulf Stream.,

In a recent dredging expedition from Charleston, 8. €.,
neross the Gulf Stream, Commander Bartlett, of the United
States Coast Survey steamer Blake, was surprised to find
the depths much less than he expected.  This faduced him,
although the trip was one primarily for dredging, to extend
the work of sounding; and he accordingly ran a line of
soundings nearly along the warmest band of the Gulf
Strenm, gommonly called the nxis of the stream, for a dis:
tance of 150 miles from Intitude 32° to latitude 88° 80* north,
on which he obtained dopths varying from 238 to 450 fath-
oms, where it was supposed that the depths would range
from 600 to 1,000 fathoms, At the northesst end of this
ling, In about latitude 33° 80" north, the depth suddenly in:
cronsed, fn o distance of 16 miles, from 457 to 1,386 fathoms.
These depths obtained by Commander Bartlett appear to

0, and three 24 feet by 6. They kill 1,600 pigs o day, and
in winter twice that number.  After being cut up the pigs |
are salted and put in icehouses

Juted is used for making coarse paper, such as is used ex
teasively for flour bugs, for which it is well ndapled, being

I also visited one of the cattle killing establishments,
where the work of slaughter is conducted with equal dis-|
patch, the mode of killing being the cutting of the spiual

i

indicate that u submarine table land may extend from the

 consts of North and South Carolina across to the Northern

Bahamas. The development of this table land Superin-
tendent Patterson proposes to have completed next spring,
when the weather will be botter adapted to such work than
o the sutumn and winter months,
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~ Business and Personal,

The Charge for Insertion under (his head L+ One Dollar
@ line for each Insertion ; abowt elght words to a line.
Adpertisments must b received ol publication ofice
a1 early ar Thursday morning to appear in next inrve,
S The pubiishers of thia paper guaraniee lo adoer-

Ctisere a circulation of not less than 50,00 coples every
weekly larwe.

For ono dollar, will send receipt for making the best
Noo-condueting Boller Covering tn use. Costs 75 cents
per barrel ; warmanted to save one-thind the fuel, 5. T,
‘H. A. Leoe's MouMing Muchines, Worcester, Mass.
‘Carbon Plates. P. Bowed8 R. R Ave., Jersey Clty, N.J

Wanted - Particulars and Prices of Wire Rope and
Winding Gear, Lowering Brakes for Inclines, and Min-

Eclipse Portable Engine  Seo lllustrated My, p 18

For best low price Planer and Matener. and latest
lmproved Saah, Door, and Mg Machinery, Bond tor
oatalogue to Rowley & Hermance. Willlamasport, 1*a.

41040 1L P, Steam Engines. Seo adv. p. 19,
Stlent Injector. Blower, and Kxhauster. Soe ady. P ML

Horlsontal Steam Engines and Boilers of best con-
struction. Atlantic Steam Engine Works, Brooklyn, N.Y.

Peok's Patent Drop Press, Sen adv,, page 140,

Blake ** Lion and Eagle ** Imp'd Crashier, Soe (IR LI

The Chester Steel Castings Co., offico 407 Libmry St ,
I‘Ilhdd’hll..l‘c..ﬂn prove by 1500 Crank Shafts, and
1000 Gear \Wheels, now In use, the suporiority of thelr
Castings over all others. Clroular and price list free,
Brass & Copper in sheety, wire & blanks. Seo ml. P
Air Compressors. Clayton Stm. PumpW'ks Bk'lyn, N.Y,

All Dealers well the New $4 Drill Chuck; holds from
O0to &6, A ¥F. Cushman, Hartford, Conn.

Millstone Dressing Diamonds. Simple, efective, and
durab J. N St New York,

The Improved Hydraulle Jacks, Punches, and Tube

ing Plant generally. Young Bros., C.E., Westport, New
Zealand

For Sale at a Bargaln,—The ** Wyandot Chief * Foun-
dry and Maohine Works, of Upper Sandusky, Olilo, fully
equipped with pattorns and machinery for the manufac-
ture of portable and stationary steam engines, elreular
sawmilis, ete., ete., will bo sold cheap and oo easy terma.
For particulars, call on or address mo as above. Geo. B.
Stevenson,

For Sale, the most complete file of Scuexrieie
AMERICAN In existence, from vol. 1 1o date. A. 8
Fowle, 8 Orchard St., Newark, N. J.

Ol established Pattern and Model Shop for sale; rear
21 Arch St., Philadelphia, I's.

Wiley & Russell M'f'g Co.  See adv., p. 108,

C. B, Rogers & Co,, Norwleh, Conn., Wood Working
Machinery of every Kind . See adv., page 180,

New styles in Steel Pens are being brought oot every
year by the Esterbrook Steel Pen Company. Factory in
Camden, N.J.

2d-hand Machinista’ Tools, Lathes, Planers, and Drills,
for sale. Address Hawes Machine Co., Fall River, Mass.

Carbutt's Gelatino-Beomide Dry Plates for Artists,
Archltecta, Amatour and Professional b b
Send for circular. Juo. Carbutt, Mftr, %th and Arch Sts,
Puliadelphia, Pa.

Recipes and Information on all Industrisl Processes.
Park Benjamin's Expert Ofice, 0 Astor House, N. Y.

Dish Washing Machine wanted; one that Is capable
of wishing 25,000 dally. A liboral offor will be made any
party possessing such a machine, by sddressing 1, WAL,
Box TH, New York city.

Books relating to Civil Engineering, Electricity, Elec-

glneering, Steam Engine,
E.&F.N. Bpoo. M6 Broome 8t,, New York.

Exports in Patent Cauxes and Mechanical Counzel,
FPark Bonjamin & Bro, 80 Astor House, New York,

For Yale Mills and Eoglnes, see page 109,

Rules for Bagineers and Firemen, and the Removal
of Scale In Bollers. Send for clreular. Rankin & Co., %0
Federal St., Boston.

For Best Quality Brass nnd Composition Castings,
address 1. Stobblos Mg, Co., Brightwood, Mass.
Telophones ropaired, parta of same for sale. Send
stamp for elroulars. 1', O, Box %6, Jersoy Cliy, N.J.

Corrugated Wrought Tron for Tires on Traction En-
gines, ete. Sole wtrs., I Lloyd, Son & Co., Pittab'g, P'a.

Malleable and Gray Tron Castings, all descriptions, by
Erlo Malleable Tron Company, lmited, Erle, I'a,

Apply to J. 1. Blaisdoll for all Jinds of Wood and
Iron Working Machinery. 107 Liborty 8t., Now York,
Hend for lllustrated catalogue .

Our new Stylographic Pen (Just patented), having the
duplex (nterchangeable point seotion, Is the very latest
tmprovoment, The Stylographie Pen Co., Room 13,164
Broadwuy, N, Y.

Advertising of all kinds in all Awerlcan Nowspapers,
Special liate free. Address B, N. Freshman & Bros, Cin.
clanatl, O ¢

Skiuner & Wood, Erle, Pa,, Portable and Stationary
Eagines, are full of orders. and withdraw thelr Hlustra-
ted sdvortivement. Send for thelr new olrealurs.

Sweetlund & Co,, 126 Unlon St,, New Haven, Conn,,
msnufucturs the Sweotland Combination Chuck,

Power, Foot, and Hand Prosses for Motal Workers,
Lowest prices, Peerless Punch & Shear Co, 5 Dey 86 N. Y,

The Brown Automatic Cut-off Engine; unexeelled for
workmunahip, economy, and durability, Write for in-
formution. €. H. Brown & Co,, Fitchburg, Mass.
~ For the best Stave, Barrel, Keg, and Hogehoad Ma-
elinery, sddress H. A Crossley, Cloyeland, Ohlo.

Best Onk Tanned Lesther Beltng. Wm, F. Fore-
paugh, Jr. & Bros., 331 Jeffurson St., Philadelphis, Pa.

National Steel Tube Cleaner for boller tubes, Adjust-
sble, darable. Chalmers-Spance Co., 40 John 8L, N ¥,

Split Palleys at low pricos, and of same strongth and
sppyirance as Whole Palloys.  Yocom & Bun's Khatting
Works, Deinkor 8t., Phliadolphin, Pa.

Stave, Barrel, Keg, and Hogshead Machinery a spe-
claity, by E. & 5. Tlolmes, fumilo, N. Y.

Nickel Plating. —Sole manufacturers cast nickel an.
odos, pure nlekel salts, tmporters Vienos lime, croous,
ote. Copaie, Hanson & Van Winkle, Nowark, N. J,, and
¥ and 9 Liverty st., Now York.

Prosses. Dios. aud Tools for working Shoot Motal. ete,
Fruit & other can tools.  Hllss & Willlams, Wkiyn, N Y.

Hydranlic Jacks, Froses and Pamps.  Pollshing and
Bufflug Machioery. Patent 'unches, Shosrs, ole, K.
Lyon & Co, 410 Graod 8t New York.

Sheot Metal 'rossos, Forracate Co,, Bridgeton, N, J.

Weight's Pateot Swam Bogloe, with automatle oot
off. The best engine made, Vor prices, address Willlam |
Wi, M urer, Newburgh, N. ¥
For Mill Mach'y & Mul Purnishing. sce illus. adv. p.93.
Rollelone Mac. Co.'s Wood Working Mach'y ad. p. 3.

Expanders. R. Dudgeon, 3 Columbla St., Now York.
For Superior Steam Hoat, Appar,, seo adv,, page 141,
Eaglo Anvils, 10 conts por pound.  Fully warranted,
Valve Refitting Machine, See adv,, page M1,

Gear Wheels for Models (list free): experimental and
model work, dies and punchos, metal cutting, manufsc-
turing, ete. D, Gilbert & Son. 212 Chester 5t "hilla, Pa

Special Wood-Working Machinery of every varlety.
Lovi Houston, Montgomery, Pa. Seo ad. page 142,

The best Truss ever used. Send for deseriptive elren-
lar to N. Y. Klastic Tros Co., #3 Broadway, New York.

Steam Engines; Eclipse Safety Scctional Boiler. Lam-
bortville Iron Worka, Lambertville, N. J. Seond. p. M1,

Telephones —Inventors of Improvements m Tele-
phones and Telophonie A Aro req 10 B0~
municate with the Scottish Telephonic Exchange, Limi-
ted, M St. Androw Square, Edinburgh, Scotland. J. G.
Lorrain, General Manager.

Hydrsulie Cylinders, Wheels, and Pinlons, Machinery
Castings; all kinds; strong and durable; and easily
worked. Tenalle strength not less than &S00 Jbe. to
square In, Pittsburgh Steol Casting Co., Pittaburgh, Pa.
New Economizer Portable Engine, Sce fllus. sdv, p, 141,

~For Shafte, Pulleys, or Hangers, call and seo stock
kept at D Liberty St N. ¥, Wm. Sellers & Co.

Wm, Scllers & Co., Phlla, have introduced a mew
Injector, worked by a single motion of a lever,

Saw Mill Machinery. Stearns Mg, Co. Sce p. 141,

Ore Breaker, Crusher, and Pulverizer. Smaller sizes
run by horse power. See p.Ml. Totten & Co,, Pittaburng.
—_—

NEW BOOKS AND PUBLICATIONS.

A SELECTION OF SPIRITUAL SONGS wiTH
Music, For THE SUNDAY-8CHoOL. Rev.
Charles S. Robinson, D.DD. New York:
Scribner & Co. Price 50 cents,

An excoptionally judicions collection of Sunday-school
hymns, Dr. Robinson's pure taste leading to  rigorons
excluslon of the rant and doggeral unhapplly »o popu-
lar in many Sunday-schools,

Mioroscopists' ANNUAL FOR 1870, New
York: The Industrial Publication Com-
pany. Limp cloth, pp. 48. Price 25 cents,

Contalns tables, rules, i las, and 14 of use
to microscoplats.  Alsoa listof American and European
microscople Nocleties, with officers; a directory of
prominent makers, dealers, and importers of micro-

pes; postal Inf ton for mi Ints, vle,

Ly

Dk Rapuerres-Berestidusorx BEL
EIsENBAIN WAGEN-RAEDERN, Eixe
SAMMLUNG  PATENTERTES (CoNsTRUC-
7108, Voo C. Kessler, Civil Ingeniour.
Berlin: 1880,  Polytechnische Buch-
hundlung (A, Seydel).  (Tire Aftach-
moents for Railrond Wheels.) 63 p,

This work consists of n digest of the Eoglish and Ger-
man patuits granted for improvements o attaching tires
to milroad car wheels, Three hundred and twenty-one
Mustrations of patents are shown, srmuged scconling
to date and provided with a brief descrlption or note.
T'his publication will bo of great value for the rulirond
englneor, ear bollder, and machinist,

HINTS TO CORRESPONDENTS,

No attention will be pald to communieations nnless
accompanied with the full uawe and addross of the
writen

Names and
given Lo inqulrers,

W ranew our request thiat correspondonts, in eeforeing
to formur answors or sriloles, will bo kind wnovgh to
name (e date of the paper and the page, or the mumber
of the qoestion,

Corronpondoils whose Ingquirdes do not appear after
o reasonable (me shoold repeat thenn, 1 not than pabs
labod, they way conclude that, for good roasons, the
Editor doclines them,

Porsons desiving speclal information which s pmrely
of & personal charsoter, and vot of genersl lnterest,
whould remit from §1 o $4, according o the subject,
A We oannot bo expectod to spend time and labor to
obtaln sueh Information withoat remuneration,

Any ninmbers of the SCIENTIFIC ANNINOAN ULy
s poferred to o theso golumus may be had ut this
office  Vrico 10 conts vach.

of eorresy s will not be

(1 A 8, usks: What is the office of &
chock valve? A It performs two offfoes: 1 1t relleves

For Alcott's Improved Turbine, seo sdv, p. 110

Burgoess' Noo-conductor for Heated Surfaces; casily
applied, eficbent. and fnexpensive  Applicablo to plaln
or curved surfaces, plpos, ¢lbows, aud valves. Bee p. 359

the pump valves from the peessure. 2 1 permits of
opening the pump for examination withoot blowlug off

| steam. and It rotaing the water o the boller In case of

the barsting of the fend pipe,

@) 8. R. asks how to letter with gold nnd'
sliver loaf on glass A, The size s propared by dis |
solving one ounce Ixloglass In Just enough water to cover
1t whon dissolved add a pint of rectificd wine splrit and
make up to u gaart with water, Give the clesn glass
a fowing coat of this, and earefolly lay on the leaf
which will then readily adbere 1o the giass. Lot it remain
twenty four hours 10 dry  The design or Jetter Is dawn |
on paper, and the lines pricked with needle holes, Place |
this against the gilded surfsce and dust it thoroughly
with powdered whiting. When the paper In removed
there will remain a correct copy of the design or letter
on the gold, Now fill up the outline with ofl gold size
In which has been groand some orange chrome, thiuned
somewhat with bolled oll and turpeotine. When this
has thoronghly dried wash off the surplos gold with
water, applied with a tuft of cotton.

(3) B. 8. T, asks: 1. For a satisfactory pro-
cess Tor waterproofing cloth. A, Satumte the fabric
with a strong hot aquecos solation of soap, pross out
excess, and fer to a d bath isting of » |
strong aqueous solution of sulphate or scct of |
alumina or acetate of lead, for several hours, Repeat if l

FPor the stronger scide (nitrie, hydrochlorie, and sul-
pharic) the only soitable vessels are of glass, porcolaln,
stoneware, or enameled iron, exclading the maetals,
platinum, gold, lead, etc. When the moriatle or sul-
phuric aclds are diluted with water, vessels of wood or
popler mache coated with gutia-percha, robber, or as
phaltam, anewer very well,

(11) W. H. 8. writes: I have been informed
thata few years since there wassold in London & pre-
pared paper for making duplicate coples of manuseript
by electriclty  The mode of using It was to place the
paper upon o metaliic surface connected with one pole
of a battery, while the writing was done with & metailic
stylus attached (o the other pole of the same battery.

| The electricity passing through tie paper changed the

colorof the paper at every polnt the stylus toached.

| Can you tell me how the paper can be prepared 10 pro-

dace this resuit? Can it be done with dry paper? Al
Satarate the paper (unsizod) with & dilute aqueons sold-
tion of lodide of potassium, and dry. It should be
slightly moist when ased.

(12) 8. asks how to make dry, black, type-
writer ribbons.  There are two kind« in the market, one

nocessary, pross out excess of liquid, and dry, not 100 | gnown as “copyable™ and one as lithogmphle. A.
rapldly, In the nir. 2 Can you give me a process 0t | Tritupate fine lamp black (or Ivory black) and warm lnrd
determining quantitatively the presence of cinchonl- | yopether (o form a thin paste and stiffen with a little
dine as an adolterant of quinine? A. Five 10 108 | guz: or tritarate fioe (soluble) nigrosine with hot gly-
grammes of the mixed alkalolds are mixed with 8117 | cerine 1o form = smocth sirup, Fill the ribbons with
grammes of cther, and the mixtare, after well shaking. | giher, and, with a light pressare, remove any excess.

left at rest until next day. By this operstion the alks- | .
Yoids are separated Into two parts: one solable in ether, | (13) C. J. H. writes: Tinclose an analysis

and another insolable in thatliquid. The part solable | ©f Massena water, and would be glad to have you state
in ether contains the quinine, while the fnsoluble part | Whether the introduc.don into It of the ordioary car-
coutalns the cinchonidine. These two parta are sepa- | bonlc acid gas with which soda water i changed woold
rated by a filter, the insoluble part washed with some | 8¢ all injure the medical properties of the water: whether
ether, and the etbereal solut) ported. This in- | this water conld be pat into the tin-lined copper foun-
soluble part §s now mixed with forty parts of bot water, | tains and drawn up thmagh, as sods water ondinarily
and converted into neutral sulphate by carefol addition | I8, without Injary to tke foantain or fixtures? If 4o, how
of diluted sulphuric acid, sothat & solation Is obtained | the f in conld be afterwards cleansed, to rid it of
having s slight alkalize reaction upon red litmus paper. | the sulphurons smell? Would an ordipary whisky bar-
To this solntion a solution of tartrate of potash and soda | T¢ be stroug encugh to charge with encogh carbonic
is added in sufficient quantity to convert the sulphates | acid gas to force the waler up to & floor above—my, 12
into tartrates, and after stirring with & glass rod, | feet—to bedrawn in the way mentioned? How mach
allowed to remain for twenty-four hours. If einchoni- | Pressure would it requirer A. The water may be charged
dine be present in appreciable quantity, its tartrate will | With carbonic acid withoat danger of affecting any of
be found separated in crystalline form. The tartrate of i its constituents. It is not safe toose a barrel In the

inchonidine is coll d upon.a diter, washed with o | TADDEF proposed. Better nse a porcelsin-lined lron
tittle water, and dried on & water bath, One partofthis | cylinder, If obtainable. Such water should not be dmwn
tartrate represents 0-804 part of cinchonidine. through tin pipes.

) Al }‘o‘?;n:k; how m&'};:?:umnw MrsERALS, ETO.—Specimens have been re-
quantities urets. A, wi . " ¢
at’s miiple o€ Saveral ounces of thé ace. by grisding. 10| ccnvu.i from t!:e following correspondents, and
an impalpable powder, that will pass readily through an | examined, with the results stated:
80 mesh sleve; mix about a drachm of the wellmixed | O. P.—The stone probably contains nothlog of valoe—
powder with ten times its weight of pure lead and one | a variety of serpentine — . S, —Calcium carbonate—of
or two fragments of borax glasa the size of peas, place little valpe.—B. M. L.—Hombleonde rock
in a scorifierand expose in a closed mufile to brizht red pyrrhotine—a salphide of won. The pyrrhotine peod-
heat antil the lead is all fosed and the ore floats on top;  ably confains a lttle nickel —G. R —Nodalar iron
then open the muffle and let a current of air pass slowly pyrites. It probably carries a trace of gold.-J. B —
over the red hot gcorifior and {ts fused contents until the | Yes, i¢ s horn silver—sliver chloride —E. M.~ The green
ore has been absorbed and the fured motal has disap- stone I phospho-caleite —phosphate of copper. The
peared beneath a covering of litharge; then remove, cool, | other, chaleopyrite—sulphide of copper and lron.—T. O
break, remove and clean the lead buttom, and place it | D.—1, Chrysolite—silicate of magnesiz. £ Chlotite—
carefully In & heated cupel weighing somewhar more | silicate of magnesia, alumins, and fron. 3 Biotite
than the bead; when the lead has melted the muflle Is | (hexagonal miea). 4. Floorspar, 5. Quartz, feldspar,
opened and the alr allowed to pass over the fluld mass and lron pyvites.—D. F.—1, A falr quallty of bematite
until the lead has all been conyerted fnto ltharge, and | lron ore, 9, Serpentine and quartz.
the ltharge absorbed by the cupel, leaviog the gold and
sliver behind; if the bead s white, ailver Is present; add
about twice the welght of the bead of pure siiver, fuse
together with the hlowplpe flame on & charcoal support, |
flatten while hot on an anvyll, and heat for some (lme to
bolling with pare nitele achl, which dissolves the silver,
leaving the gold, if any were present in the ore, as a
brownlsh black mask, which shows the chameteristic l

|

taleine

COMMUNICATIONS RECEIVED.
On Lightning and Lightning Rods. By E. G A.
On the Chemistry of Electricity. By W. H G.
On New Use for Spect Frult Cans. By S. W R.
On Track Staightening. By 8. W_ R

Juster when pressed with a kuife blade, and when [OFFICIAL. |

broaght lnto contact with a drop of aqua regla, and then -
with a erystal of stannoos chloride, develops a purplish-
red, violel, or brownbshored coloration—purple of | INDE X o. F INVEN TIONS
Cannlon, . YOR WIICH

(8) W. T. R. nsks If o ground connection | Lefters Patent of the United States were

for o lightning rod will bo n good one it soldered or at- | Granted In the Week Ending
tachod to a gas pipe (lron) underground, Wil it ba at- | Allglllt 3’ 1880,
wnded with any danger to the occupants of house if
strock with lghtnlng, plpe full of gast Willalesd water ' AND EACH BEARING THAT DATE.
pe do for ground eonnection for lightuing rod® A, i
";“lw rod should bo soldered to the gas pipe, and that ‘ UThone. mackedt (7). Sre resonned ptanie. |
forwn o good ground conneotion.  No danger from the | = -
gon A load water plpe would do for groand conneetion | Awprinted vopy of the specitication and drawing of any
If the rod s soldered thereto; but an lron plpe s much | :.Mmllﬂn.‘hl.il ;:n':lo-:. .:ll:.‘lho ::’hm:k uftant lu‘::;l
01 o LI b w m od Trom oliee for one -
botter, Load ls a poor conductor of electricity. i g e R SEa Sy g s
By D, P, asks for the proportion of chemi- | patent destred wnd romit to Munn & Co, 1 Park Row,
calw usod In the mixture of white or fintUme ghiss, A, | Now York eity. We also furnish coples of patents
Flint glinss by composed of 300 parts of pare white sand, | Kranted prioe to 15, but at Increased cost. s the spevis
100 parts Of mintam, 100 parts refiued pearl ask, and 0 foations not belng prioted, must bo sopled by hand.

parts of niter, Crown glans conalats of 22 por vont of pot | T o vinehing, T, AL BS00 - oeeriernnns 290 @il
wxli, 1D por cont of Hwe, and 62 per cent of slliole sekl, | 4 ngnal trap, A. GOOAWIN «oovvioiee

(7) L. D, C. asks: 1. Suppose the mo(ivo:*“‘"-"““- B, A. Smith. ..

power for an electric lght should suddenly stop, would | :::,.'"ju.:u::;:..t”!lwl;;::m|
the lights Immodiately go ont? A, Yew %0 they | g i e holder, 18, L. Myers
wouldl, be there any known means by whioh the eloe- ' as pand, wire, B 8 Lanox

trleity oF power conld be stord o sooumlited, so that | ke te, K. Dodertek ..
e ghite woulkd not be lmpaired?  A. No, 8 What 1] Duling pross, A Buokionn. ...
wish (0 know f5, to make plaloer, Is there any way that = Math tub, T, M, Aooalrong. .. ...
slectricily, a8 8 molive power, can be storsd up, the | Beer cooler, J. . Do La Vorgne .

Ao as oan be dobe by compressing ale or ralalog water Boor ecoler, A, D, PUter. ... ..
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BOOK.

METALS.

Tmportant - Hooks on Motals, Metal Mintog,
‘rﬂnr\\ ovking, Awsiying, Aunlysis, u.«. 2
Banorman.~A Troatise on the Motallurgy of Iron. Con- |
nluhn. Outlines of the History of Tron, .\lmmlwmr-
O of Amy and Annlysis of lrnn Ores, Prooesses
anufetn Tron and Steol. 1lun, 14mo, 4200
n‘lnn.-Pncnml urhl\‘}» (umpnnu-n for Tin, Khnot |
0t ppor Plate Workors, 100 Hllus, 180, um

nyrxl ruutlnnl Motul Worker's Asaistant, Con:
p " : \\oullnnn mm;nlry; the Arta of \\nrlluu
by wnd Alloys | Vorging of Iron and Stowl;
Ilﬂlnnln and T«mlmnnm Mol(lml and Mixing ; Cast
Ing and hnlmllm«. Vorks In Shoot Motal; the Pro.
coum l |l(\ndcm m-l a lllwn ity of the “rlnl. Hol.
‘rocosses ﬁ‘oul-

mm \\ ith the unm\um of |

o.\ %-am-\l-u\ll riog ro-
‘H ltwr ‘nﬁ‘u nv I ul.-nmlm- n:‘n A
.m ‘onx lllll facture of 1 mlﬁ
ror. Y John Percy. The M nn-'mm Mal
With o ﬂP ™y “tagd
{3 Meotalllforons

ies o \ and Min.
.—‘ L] -
Hy 1, Davios, FGs, Min Koginoor, K‘I‘-
winnerot Minos, Quirries. and Coillerios. W50 pp.
Hiustrnted by wwwn of Urologieal Vi uvmnnnn-.
Mining Opomtions and Machinery, domwn from the
practice of all parts of the workd, 500
thquml ~ Motz ~ 1\ |'Mll‘l.l Manual of Chemical
Analysis and A Ax Applisd 1o the Maonufae-
’umul Lron from I res, and to Cast Tron, Wroasht
ron, and Steel, ss tuund In Commerce. Ry DeKo-
niock, Diete. and let, Amerioan Kaition. with
ulﬂ ABd an Appendix on [ron Ores, by AL wel

Ty i he Practioal old Warker, The Art of Aloyl
x olting, uunlnn urlnﬂ Coloring. (uuram;’-'.'ffi
Rofning ; "rocessos of Manlpulation, Recovery of
Warte Uhetnica) and Phyaloal IProperties of Gold, Mix-
lnu u_{_‘\llgu‘{-. Solders, Enamel, olo., ote. 2mo,  $1.59

yorsmith's Hand Book. Instruetions for
All(»ylmnml Working -llvrr‘ Refining, Molting, Sol-

de l;" lmlwlom. vto. lustrated. I2mo, &3
Guettier— Practionl Guide for the .\lnnn-
Moty nof.\h\um Allun Comprising their Chemical
and Physionl l‘mmrue: 'nh their Preparation, Com-
i lon and Uses. ho French of A, Guettier,

¥ A. A, Fesquet. 0,
Gruner.—st Biast Furnace "henomena. By M. L.
Gruner, - of Metallurgy. Boole des Mines, ®vo,

Kirk.—~The Founding of Metals. Dlustmated. Syvo, $2.%9
Kobell.-—ﬁml.—\l inemlogy Stmplified : A short wethod
f Determinine and ('hu!rylnx Minerals, by { means of
-Imwelhenuc-l Exporiments In the Wot Way. ¥From
tho German of F. Von Kobell, with an Introduction to
lllowp,lr .\nalpb.. and other additions. By Heorl
“. .
Landrin.—A 'rmnu on Steel. € omprmng its Theory,
Metallurgy P‘r‘\c)r i‘nﬂw Working, and Use.
Fhe ny A,

From the lﬂqnel 1m0, . 80
Larkin.—~The Practical Brass and [ron Founder's Gulde.
A Concise Treatise on Brass Founding, Moulding, the

Improvements in the Manufacture o lmu and Steel
b ¢ Bessemer Process, ete., ete. By James l.a::m_i
' e

0, - . - . . = - .

Licber.—~Assayer's Guide; Or, Practical Directions to

on. ers, and Smeiters, for the Tests and

ﬁ eatand by Wet Processes. for the Ores of

the 'rlncl Metaly, of Gold and Silver Coins md
Alloys, nnd of Coal, ete. 12mo,

Nuvlo ~=Manoal of

n oation to Manufacturing Processe:

3 2.0
Nonnlndy.—ne Commercial Handbook of Chemical

ACHE

%%, Perfectly Smooth, Thoronghly Seasoned

.5
Eleetro Momlurxy lncludin‘ u’v'.l.'

BOCK BREAKERS & ORE CRUSHERS.

This tnohine hns £ (THE “BLAKE" STYLE)

ORINe hns for twenly yoars stood the TEST, and found to be the besf one made for
l-nw\htnﬂull ll)l;:'l'n nll lmr’\l nuc'l brittlo substances, such as OREs, QUARTZ. EXERY, ote., ote
saen, for tho L twont z O t . -

JRORInssansrie tands its maanuleatirar . Ll ) CoNNeNeS WHN'TES masufietars of this

FARREL FOUNDIEY AND MACHINE CO., Manufrs,, Ausanin, Conn,

WURTHINGTUN STEAM PUMPS,

OF ALL SIZES AND VOR ALL PURPOSES,

| HENRY R. WORTHINGTON,

20 BROADWAY, NEW YORK. 8 WATER ST., BOSTON, W MARKET ST, ST, LOUIS.

NEW YORK BELTING AND PACKING COMP’ Y.

The Oldest aud Largest Manufancturers of the Original

SOILID VUL.CANITE

EMERY WHEELS.

stan.aand ll} « And HOS

e 19 1N III'ITINC- AND PFACKING CO.
Jﬂll\ ll (llll'\l'.lt Treas, Colng .\"li“' YORK.

STEAMPUMPS,

FOR EVERY DUTY,

VALLEY MACHINE CO.

EASTHAMPTON MASS.

“BLAKES CHALLENGCE” ROCK BREAKER

Patented November 1S, 1579,
For Macadam Roead making, Ballssting of Railreads. Crushiog Ores, use of Ir
ete. Rapldiy superseding our older sfyles of Blake Crusher on »
ency. and simplicity. Adopted by Ilmportant Rallway and Mi
First Class Modal of Superiority awarded by American [astitute,

BLAKE CRUSHER CO., Sole Makers, New Haven, Conn.

NEW Y

Emery Wheel

Furnnces,
pount of its superior sfrengfh, «Sei.
% Corporations, Cities, and Townus

CUT THIN LUMBER!!

Manufactured by our Patent Noard Cutting )hthlnu
and Neasoning Presses

Prououuced the only Perfect Cut Lumber!!|

MAHOCANY, 3

Rosewood. Satinwood, Walnut, Ash. Red Cedar, Cherry, |
Ouak, Poplar, Maple. Holly, Frepch Walnut, ete., etc., in |
Logs, Piinks. Boards, and Veneers.
Send for catalogue and prioe Msts,
GEO, W, READ & CO.,
18610 0 Lewt s St., foot 3(h and 6th Sts., New York.

PORYTARC MLLS

or, Practical Instrootions for the Determina-

U(m of fho Ymrlmlc or Commercia! Value of Suab-

u.nd anpufactures, in Trades, and the An-
Edllod H. )l.\oad T2mo, .

Nort ¢ Practical Assayor, containing I-:uy \lelhmh
lor lhe Assay of the Frincipal Metals and Alloys
Designed for plumn and those interested in snnr >
By Oliver North. Imo,

()rtun — Underground Treasires: How and Where to

Mnd Them. A Key for the Ready Determination of
l" the Useful Minerals within the United States,
Jumes Orton, AM, Tlustrated, 12mo, 5

Ounnnn ~The Moulder and lmumlcrn Gulde. l‘.‘n-

by A. A, Fesquet.

OVormux:.—-llw Munufacture nf Stool, By AA. h}(-)

(u%om—ueullu of Tron and Steel, theorotical and

practioal, In all its branches, with special reforcnce to

Auwrlun matorials and procosses. Illustratod by

numerous large folding plates and wood engravings.

lvu . 5w

1" and Stowe.—New Gulde 1o the Sheet Iron and
M I‘lll Holler,

a 2.0 |
l'hl.llp- and Durlington,—Records of \llnlnt and )l«su‘l- .

lurgy. Hlustrated. 12mo, 00
Poroy. -.\lnull of Slivér und ‘Gold.” Part 1, llver,
8 puges, #1000
P my.—-Munuhc&um of Wumstiin Bheet iron, nva‘
nper,
Roulour.—(ialvun( nluuu )lnnl sulations, A;vnﬂlml
uloo for the Gold and Silver Elootro-pinter and the

inlyano-plastio Operntor. 137 engravings. 6 p-e " ‘
int

Byo, . . . : o
Tables Showing the Walght of Ilouna bqum and

Bar Iron, Steel, ete., by measurem 0.5 |
Urbln and Broll.—Fractiod) Guide (ur l'mmllng lrnn.llul

tenl, Avo,

Yull—Galvanized Iron Cornfce Workers’ Manual, Con- |
talning instructions in |ny|n= out the different Miters
und making n-(lunu for all kKinds of plain and elrouler
work, lllustrated, 4to, 500

Warn—~The Eheet- Motal Worker's Instructor. For
Zine, Bheot-Iron, lux;mr and Pin-Plate Workers, 10
whioh is ndded nn wndix, containing fnstructions

or Bollor Making, Measurement of Surfaces und
Hollde, Rules for Calouluting the Welghta of differsnt
fgures of lron and Steol, Tables for the Welghts of
Iron, Steol, nlt.' Lluxtratod by 82 plates and 5 wood
engrmvings £

Wil - 'r-uf.,. u! Qulllullvo (hemieal An-lrl-. With
an Introductory Chapler on the Course of Analyais,
Ny M WIHL  Edited by C, F. Himes, Svo 1 80

Wohler.—~A Hand-Book of Miners! Analysis. By ¥
Wohlar, &m-d by Henry . Nason. llhuunml
mo, . . . . | SR
""llw -buu- or any of our I-ouh sent by mull rruu

o w-uuu ut the publiontion prices,

ENRY CAREY BAIRD & CO,,
lndlutrlll l'ubll-lwrn. Nooksellors, nnd Imwru-rl,
M0 WAL T BTUNET, luu ADELPILIA,

T/GHT & SLACK BARR lM'A\,Hlmpy

il 19A SPECIALTY L2
JOHN GREENWOOD &(
ROCHESTER N.Y

l.'un SALE-PATENT I(IHII'I‘-HanhIn“ new, tak.
1oy, und uwm‘é torritory Inr o, or will exohunge
for Jproyed eal llnln. A ironn
N‘l Box D, Lebanon, O,

Trow City Dir Directory for 1880--81,

'~ \ Tony ol
WILRON'S BN un -brf(ll“l;_ k argopd

odl‘llln I)' n'llro 3 ml( x’ Ciion 08, Ko Rt e

AN Dl DERS uldnnw-l o the Trow ((ny Dis
I University Pluce, New

rm-ltry Compony, No, 11
+ promptly nitonded Lo,

'lul«u make Money with

SOULE & CO., 1j0
La ‘wlln Steeet, Chilcago,
ML Wilte for particulars,

Bookwaller Engine,

Compaet, Bubstantial, Econom
Tonl, and easlly manage
antoesd o work well
full power olaimed. ghae and
Holler voaplote, ln-llnllll uoy
o ornor, Pump, oto, st the low
\prive of
llmuﬂ' vuwuu i U0 0
: R
l,' - " Wi
[ ¢ Fat on onrs st Kpringtield, O
JAMES LEFFEL & €O
Muripeield. Ohio
OF 10 Liberty B, Now York

MUNSON BROTHERS.

o M ACTWACRY

ANS WL FORRSIINGS 8
UTICANY.U.S.A.

w. ARD O TOMT Butw
WA N TE D one or twe purlm-r-. 1o take
an interest In & Foundry and

“llclllll('§hop. One 0f the most derirable manufacturing
Central Pennaglvania. on the line of the P, R K.

|

ENNSYLVAN I A {nah:llan‘u. and well su 'pp;:ed with u:bouﬂ; %nd} ck{_ur:;hc;;_.
t tersection of t -

DIAMOND DRHI— CO n‘nd .".‘ l.nl F!ik b Y -l:lnug m:::hmlu or any person desiring

2 VILE PA to enter business, can have a rare opportanity glven them,

Call 08 or address W. 1, H. NIVIING, NIVLING, Agt.. Tyrone, P

THE F FRICTIUN CLUTCH CAPTAIN

can be applied to all classes of
machinery that Is driven by
fiy-wheels and are Hable 1o be
broken byl]:uwer stored up in
wheel, such us calendoer rolls,

upn‘lllnx machings, prossces,

and wire drawing machines.

We can warrant to save gear-
ing and all machinery from
breaking Dy using our
clutehes. Starts gradual

stops quick. \uy mmount of
power controlled,

Wood-Working Machinery,

Suoh ns Woodworth Planing, Toonguing, and Grooving

Machines, Dunlol's Planers, llohardson’s Patent -

| woved Tenon Muobhines, ‘hlulll-ln Moulding, and
to-Saw. Muchines, Enstman's Pat, Miter Machinel, and

| Wood-Working Maohinery gone rully \Iunuhu tured by

\\lllll"llll\ RUGG & RICHARDSON,
‘ 2 Sallsbury Street, Wi oruwu-r. Masa.
(Hhuu (nrmrrly 0oU nmml uy L BALL & CO.)

PONY PLANER

Wil plane 8 Inches thick, ana | Friction Hoisting Engloes and Holstinz Drams,
o thin os 3 ineh, and in quan | for line shaft and safety elevators. Can be run fastor
tity from 8000 to 15000 hu-( ln and stop quldmrlhnn any other friction.

ton hours, We build four alzes, D. FRISBIE \\ L().. \v“ Hov e, ( [
10, %0, 24, and 50 tnch, either with e -

ro.OR ko xalar Joad.. 0, l‘()U\l)R\ AND MACHINE SHOP

A S8 J
BNRSRA 1 d HRwW L p{‘l‘tfhl wunts to contruet for the bullding of muchines or

hiap! ot ()
P":‘l:‘ :';‘{'-“ud e Son o any work in that line of business, Cun fnfsh from two
¥Yor urilculnn addross to threo tons of custings daily, and do Lathe, Planer, and
Fita & CO,, Drill Pross work. Addross FOUNDRY,
1o, N. Y. Care N. W, AYEI & S0, lhumh)phm Pa.

THE VITRIFIED EHERY WHEEL,

The only one made on solentifio prineiples. 1t runs 2r
In wator or oll,  Can be mado dr{ enough for the hard.
ost work, nnd soft wnough for the most delieato tools.
Tt hoats [ess than nny other wheel, It will gut iron, steal,
b I. allver, copper, um:illtln ruullo. and wooil'; ino,
rubbor, pupuer, ung Irnll rolls r' .

\inu Wil i CO.

Bl M., Westficld I\lunn. r : " = Ty
SV - WANTED TO EXCHANGE!-BOUND
EL EVATORS Volumes of the BCLENTIFIC AMERICAN from July, 1864,

- to Jan,, 18905 also, the frst 53 numbers of the SUCPLE
AN kinds of Holsting Muaohinery o | MENT, 'for readable Ubrary books, history or tmavels
u e lnll‘v Rteam, “ydmnnv. and | |-w!umvd Address J. B, Mason, Look Box X Mc-llm 0,
sit  Vower  for Puassengors und
l i, lron Fumsoe Lifta, Port.
lolsts, STOKES & PARRINH
OLh nod Chestnut S, Phills, Pa

EXTRA BARGAINS,

Town rights, $10; county, 25, Dest novelty yel manu-
fnctured, If you want 1o wake money, address, with
. s : stamp, J. H. MARTIN, Hartford, N,
NEW SBCANDINAVIAN DRIVING BAND. —
A paper roud by W, Willson Cobbatt before Lho ¥oolety
of Foremoen Bogineers, whorein the author desoribes tho
oo nnlly Introduced woven In-lnm& manufaotarsd In
swoden, and olalms superiority for it in point of alm-
| phieity, amolency, An wwor lesther, rubber, or
CONYAN Dults, l):llu ) mssion of the -m-{uu by
the members, and table showing rosults of experiments
e 10 tost the comparaiiyve rnlnlluy of the Soandina-
vian and leather be fllnp mtalped In BCIENTIFH
AMBIICAN BUPPLEMENT, No. 289, Price W0oonts, To
bo had at this ofloe sod from all nowsdealers

Furnioo Hoist,

,.*_._

LY

AR T iy
uulu ST
PUERLEST F AR

sl
'AQ.P‘SONS;“V S INATLD SAW

ANY PAR OF

‘@"H.W«l, 10,

(FREE)
e W oORL

0, EMERSON, SMITH & 0
55 BEAVER FALLS,PA

BNEECH LOADING DOUBLE SHOT GUN

wattaniod guality 4uly S 1A S0, Send

|...|.u.u ® and ey, slao maaliod fres, §3Bleks
Iated Tahot Bavolver for $ 1,00, & good Tahs ‘SI.IO o Doy
¢ "A.l e .I-lllulv e um-u-.- Lahal, MK Howssshlo N Y. Oy

J CENTS EACH

I PAY 10 Inll our lluhtn'r Prinunu !kamln Sam.
plos fron, Taylor Bros, & Co,, Cloveland, O,
Pulley Blooks, -ucisiao.

5 @9 pie i 2 AIR COMPHESSORS.

ings. 'K ki,
W WOIK THE NORWALK TRON WORKS C0,,
BOUTH NORWALK, CONN,

Tare 1o W ,n " Pt Iren Bheees LOCK Hox W, Look
| Brongyed Bk, Tinn Kok, Biosl Kabler Bkt port, N. ) {5 \

Al sthe r khuh lm‘ll‘n.l‘hltg: nnd Inferior. Our nume bs stamped in foll spon all our |

'INVALID ROLLING CHAIR.

yrone, Pa_. s a very healthy place; has about S50 in-

ROOTS’ New InoN BLOWER.

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED
IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P.H. & F.M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.
S. 5. TOWNSEND, Gen. Agt., | § m&“df‘-
WM. COOKE, Selling AgL., 6 Cortiand! Street,
JAS, BEGGS & CO,, Selling Agts , 8 Dey Street,

L9~ SEND FOR PRICED CATALOGUE.

oLDRELAR)
NO FAILURE

HEA &SISCO ]

NEW
YORK

HIGH RAILWAY SPEEDs — BY W.
Barnet Le Van. Description of trial trip of the “ new
departure " loosmotive No. 5000 imade by Barnham,
Parry & Co.), from Philadeliphis to Jersey Clty and re-
turn. Account of speed made between stations golog
and coming. Steaming capacity of the new locomotive’s
boller. Water consumed. Best speed made. 51 miles
per hour. Table speeds in miles per hour of the fast
mu in Europe and America. Contalned in SOIENTIZFK
AMERICAN SUPPLEMENT, No. 240, FPrice 0 cents, To
bn- had at thi m- © uul n-.m all newsde -h e

(RECLINING)

I'OLDDKI uum CO.. \cw lhve.. oun.

FOR SECOND-HAND ENGINES,

Address HARRIS IRON WORKS, Titusville, Pa.
Works 1 mlh-

TELEPHON E [, =i

Circulars free. HorooMmn & Co., Mallet Creek, Oblo.

CAVEATS, COPYRIGHTS, LABEL
REGISTRATION, El C.

Messrs: Munn & (o
tior of the SQAENTIFIC AMERICAN, ¢ON

in connection with the publics-
one to examine
rs of Patents for

Improvements and tc sct as Solicit
Inventors

Iu this line of basiness ther bave had OVER THIRTY
YEARS' EXPERIENCE, and now have unegsoled focifities
for the Preparation of Patend Drawings, Specifications,
and the Prosecation of Applications for Patents in the
United States Canada. and Foreign Countries. Messrs,
Munn & Co, also attend to the preparation of Caveats,
Registration of Labels, Copyrights for Books, Labels,
Reissues, Assiguments, and Reports on Infringements
of Patents. All business introsted to them is dooe
with special care and prompiness, on very moderte
terms

We send, free of charge, on application, a vamphlet
containing further information about Patents, and how
to procure them; directions concerning Labels, Copy-
rights, Designs, Patents, Appeals, Relssues, Infringe.
ments, Assignments, Rejected Cases, Hints on the Sale
of Patents, ete,

Foreign Patents.—We also cend, frve of charge, &
Symopsis of Forelgu Patent Laws, showing the costand
method of secoring patents i all the prineipal conn.
tries of the workl, American Inventors should bear in
mind that, as a genert) rale, any invention that is vala.
able tc the patentee, ln this country s worth equally as
much in England and some other forelgn countries
Five patents—embracing Canadinn, English, German,
Fronch, and Belgian-—will secure to an inventor the vx.
clusive mounopoly to his discavery among about oxe
NUXDHED AND PIFTY MiLLtoxs of the most Intelligent
people in the world, The facilities of business and
steam communication are such thal patents can bhe ob.
tained abroad by oar eitlzens almost ss caslly as at
home. The expeuse to apply for an English patent is
$35; German, $100; Freuch, $100; Belglan, $100; Cana.
dian, §M,

Copies of Patents.~Pervous desieing nny patent
fasued from 18I0 1o November 90, 188, can be spplied
with ofielal coples nt ressonable cost, the price de.
pending upon the extent of deawings aud length of
specifications

Avy patent issned since November 00, 1866, at which
tune the Patent Ofice commenced printing the drmw.
Ings and specifications, way be had by remitting to
this affice §1,

A copy of the clalms of any patent ssuvd sinee 1836
will be furnished for §1

Whaet ordering coplos, please to remit for the same
oy above, and state name of patentes, ttle of Inven.
ton, wnid date of patont.

A pamphlot containing full directions for oblaining
United States p‘.laul-, sent free, A handsomely bound
Refercnce Book, gilt edges, contalus 140 pages and
many engravings and tables lmportant o every pale
ontee and mechanio, and bs a usoful handbook of refee
oneo for everybody.  Price 5 conts, mnlled freo,

Address
MUNN & €0,
Publishors SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE~ Corner of & anid TIA Streets,

Washington, b, 0,
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Ll nl!'. ne fnsertio « 81,00 n line,
Dot elghit w nb to s ne)

Ingrorings mqhmcl advertisements at the same rale
o Tine, by wwcruresnont, av the letter press. Adcer-
fisernents srat be recaived al paddication %:'r o carly |
o Thursday morning fo aygwar In next

blishers

'fl.-:nm; ':m:ul';on of not less than 3000 coples every |

wookly lane.

JTING AND P

IRUBBER PACKING,

{ For Engloes, Ballors, ™ w, and all other
} Meohanioal uses, has always beon n
’ specinlty with us

L—_ =7 . )
87 & 38 PARK HOW., NEW VORK,

5 .
Columbia Bicycle.
Neyele Ading s wonsurpassed

A A mothod af traveling, !
whether for speod, aport, or ro- |
nowal of health, Tho praction. ]
DLty of the mnchine has boon
tharoughly tested, mnd satisfao.
torlly proved, bayond quaestion, ‘
Thousands are in anlly nse, and
the number i mpldly Ineréas-
e, The exorcise Is reocom-
mended by the modical profes-
slon ss most bonoetelal to hoalth, |
bringing Into exercise almost
every muscle of the body. Send
o, stamp for -page illustrated
talogue, contalning price llsts
and full Information.,

of this paper guarantee to adver. |

‘ COMPANY.

ELECTRIC LIGHT.

CANDLE POWER, 2.000. HORSE POWER, 1 142,
PRICE $200, WITH COUNTERSHAFT. LAMP, $60.

THE FULLER ELECTRICAL CO., 33 Nassau St., New York.

- WOOD SOLE SHOES,

: YT 2 The cheapest, most durble,
l‘l A F\'I l OI\ D warm, good looking, and tho-
roughly watorproof shoo. Par-
ticuinry ndapted 1o Hrowers,

" M BO l L E P Minors, and all a 0f labors
- g \ ers, Send stamp for olrewlar
and prico st
CHAS, W,

. Inspection & Insurance B ey

BUY NO llﬂl'T" OR =
Unless the soles are protected from wear by Goodrichs
Besscrner Steel Hivels t mtwear any he
wole,  All doslors sell th qu by mall for .;
conts in stamps.  Send n e (et tern of sl

V. B, FRANKLIN,Y, Pres't, J. M, ALLEN, Pres't. 1 O, GOODRICT, 19 Chiurch Bt Wi
J. B, PIBRC I.. See'y,

WATCIHMAN'S IM.
proved Time Doteot
Safoty k At

Fatontod 140

niringe-

& lnstramont

COPELAND,

Boston, Mass

WM. A. HARRIS,
PROVIDENCE, R, 1L, (PARK STREET),
e ~Ix minutes wilk Wost from stati
ginn!l nnd ""li bullder of the

HARRIS-COR

With

ozm 53

INSN ENGINE

Hurvis' Patented Iumrmmm-m-.
from 10 to 1,000 I,

PREYENT SLIPPING. The
handsomest, as well as the safest
CarriageStepmide, Forged [rom best
iron, and formed withasunken panel,
in which is secured a plating of richly
moulded rubber. Durability war-
ranted.  Send for illustrated circular.

Babber Otep M'I'g Co., Bestes, Msss,

NOVEL, BEAUTIFUL, PRACTICAL.

able for all von
cerns employing  night
watehmoen. Sond for ol
oulars to B, IMHAUSER,
212 Rroadway, New York.

.
P. 0, Box &8,

'The Ashestos Packing Co.,

Miners and Manunfacturers of Ashestos,

THE POPE MFG. CO.,

_,'| W g Summer Streot, Boston, Mass, |

UNDERSIGNED  COMMISSION

THE
House, In London, Engiand,
Great Britain, the Continent, India, Chion, and Austra-
Iia. destre the exolusive agency forall Kinds of American

goods sultable for the above

novelties, inventions, or
Addrass

markets, AJl nnlnn patd o m-ll
Messra, A, o HE
a7 Ba-lu;lmll Nt E. ('.- I.umlu y England.

Pictet Artificial Ice Co., Limited,

P O, Box 385, 142 Greenwich St,, New Y nrk.
Guaranteod 1o be the most efeient and economical of ail
existing oo and Oold Alr Machines

Established 1544,

JOSEPH C. TODD,

Suceessor (o TODD & RAFFERTY,
PATERSON, N. J.,

Engineer and Machinist

Fiax, Yomp, Juts, Ropoe, Oakum,
and Bagging Mae hinery. Steam Ene
ines, Uollers, ete Sole Agent for

dnyher's New Patont Acmie Steam
} Engine and Foroe Pumps combined.
Also owner and excluslve manufocto.
rerof

THE NEW

axter Patent Portable Steam Engine.

Tbﬂcr::{ng o admirably adapted to all Xinds of
Ught power for Ariving printing presses, pumping water,
gawing wood, grinding ooffee, ginning cotton, and ti
Kinds of agricaltural and wechanionl purposes, and ere
furniabed st the following low prioes

;qnmr.-n.nw lxilom ower, 8190

orse Power, 25 Horse Power, 27
Horse Power., 290 dorse Fower, 335
Bend for Gescriptive clroular, Addross

J. O, TODD,
PATERSON, N J.
Or No. 10 Barclay 8t,, New York.

THE BAKER BLOWER,

TORCED BLANT.)

The revolving .pnru are
all sccurately lhh.lud.

“u:... od Superior to sny
X j WILERAHAM BROS

2218 Frankford Ave
PRiLapELrma, Pa
et tne

BﬂILEH COVERINGS.

astie Cement and "l" Foit, with or without the

P:uenl “AIR SPACE"’’ Method.
ASBESTOS MATERIALS,

Made from mllnlhn A.l.uv..- in fiber, mill bosrd, nno
ng x-:cl 0y, M ERS-SPENCE CO,,
n Steeet, und %Wl Biroet, New an

MllISmnes and Corn Mills.

We make Bury Millstones, 1 riablo M
‘l!::_:b;;e. Puckors, M1 Moks, W n;“ r“\; ;:-w‘l‘-“ul“lrl'l‘c'-;,: :‘1:]
b:‘ specially sdaptod 1o Viour Milfs send for

J.T.NOVE & SON%, Bullule, X, Y.

-.m nl

The ulnnllmu of Arrhllm-u
Ie cullod to t reat docling in .
STIUCTU A .

I8 4 belloynd that. were awiers Ty lv Awure of the

Aifferenes n oost whileh Dow exista begwae 1 lrln r""."
wood. the former, in mAny casos, would e ..‘.' (.""
lhtrnby saving inewrance snd avolding u)l risk ot ' ;',
'. i "t‘:’, huu'::n u;run’n;qlllnnm of fire, Book ul“al’-'

ormation furnished o A
sod Ballders, on spplication. nasis, Kogineers,

BEineers, nn
f""' D ';"""::l .llull:h ™

having a large tradoe In |

BOSTON, MLASS,,
OFFER FOR SALE
PATENTED ASBESTOS ROP

Whalter's \‘ sw Method nf O ar&nllnqﬂm- Stalrways. Send
for clroular to ALTER, Patentee,
1= Glmnl Avenue, l'hllu-h-lphlu. Pa.

PACKING,

= LOOSE - howt heat l
4 .. FOURNAL Pyrometers. !,:'.’.,..' Mot Hiawt Dipes, | — —— —
! “ “ WICK “ Boller Flues, ﬂ\){)crhonlnd Steam, O Stills, ote.
HENRY W. BULKLEY, Solo Mnnulnulurur. = ’
i o MILL BOARD, L] lln-mlwn) « X
oL " SHEATHING PAPER,
“ “ FLOORING FELT. SHEPA ul:'ﬂ CEL l";l"lA'l‘l'.l)
“ “ CLOTH. $30 Serew Cutting Foot Lathe, |

Foot and Powor Lathos, Drill Prosses,
Scrolls, Clronlar and Band Saws, Saw
Attachments, Chucks, Mandrels, Pwist
Drills, Dogs, Calipers. ete. Send for
catalogue ui outfits for amateurs or
artisans,
H. l.. SHEPFARD & CO.,
831, 533, 3. & 37 West Front Street,
Clucinnntl, Oblo.

SALE
Will soll all together or Nch mnhlne
AII first-class machines, good orde:

 HL KERRICK & CO., Indllnnl\--lln lnd - (

A PLANING MILL OUTFIT FOR 8§

vory low for cash,

sopamte, e d

Working Models

And Experimental Machinery, Metal or Wood, made to
urmrl-,ym J. F.WE l?‘ ER, 62 Centre St.,, N. Y. ‘

| NY ONE wlnmnu to make a cheap and perfeoet |

| For stoep or flat roofs Appllml Ly ordinary wurlum'n %
at one-third the cost of tin,  Circulars and samplos froo. :o'll.,l‘f: {,ﬂ:ﬁ'}‘(,}"‘:&‘,‘,{ig{,’,ﬂ,‘:’:° L
tl, 0.

ERICSSON'S NEW MOTOR,
ERICSSON’S

New Galoric Pumping Enging,

DWELLINGS AND COUNTRY SEATS,

Rimplest, cheapost, and most economionl pumplng englne
for domestie purposes. Any servant girl oan operate.
Absolutely safe. Send for olreulars and price lists.

'DELAMATER IRON WORKS

C. 1. DELAMATER & CO., Proprictors,
No. 10 Cortlandt Street, New York, N. Y.

Address JOAN A, ROEBLING'S SONS, Manufsotar.
ers, Trenton, N, J ., or 117 Liberty Street, New York

W heels and nlm for conveying power Jong distanoes
Send for clrouln

Pond’s Tools,

DAVID . POND, Worcester, s

B. W, PAYNE & SONS, CORNING, N, Y.
FEWR A Y wxo amAD,
Patent Spark-Arresting Kn-
g\mv- ymounted and on skidy,
ertical Engines with wro't
bollers, Eurcka Safety pow-
: ers with Sectional botlers—
can't be exploded. All
l ‘ wlll Automatic  Cut-Offy,
5 From 8150 to $2,000.
Send for Circular.  State
where you saw this,

|§777 At
IFUL FOR FARMERS.

UsE
The patent Regulating Clevis, putented by Ellas Evans,
of Montgomery, Ali., (& o most useful attachment for
lows. The clavis Is novel in construction and useful in
lt- application, and Is made adjustable so as to make o
plow cut & furrow of any desired depth. The clavis s
strong, Hght, lund (ln\n‘lll:lc H'uu;naté colm}lyrm"‘l?(:; for
sale. Terms low, Address, for further Informa
KANK BALTZELL, Troy, Al-.

BROWN® SPLH’
hafls,Hangers.

At low prices, l.nr est assortment. A, &
AR RS 50, T e ore Now Vor

ents. Outtt Froe.
 Augusta, Maine,

Agonts Wanted, T, NEW, 8 John Street, Now York, HAR 1, 88 W. 4th St,, Cincl

THE MA(JK[NNON PEN OR FLUID PENCIL.

Particalars mailed Free.
MACKINNON PEN CO.,
200 Broadway,near Fulton St.,N. Y.

SPARE THE CROTOX AND SAVE THE CONT.

Driven or Tube Wells

cillaring Shuttle Sewing Machines in unoccupled | furnished to large consumers of Croton and llldxrvmd
territory, t0 whom we are prey to offer extraordinary | Water, WM. D.ANDREWS & BRO,, 25 Broadws A M

| Inducements whereby from one to six thousand dollars ! whocontrol the patent forGreen’ sAmerican lm\-an\\ el
la yoar can be made. There never was a better time to oo,

; n-m’ur ln]l!m sale of sewing m:chmel:‘sauth‘enugmnn 4 Eleotrioal Supplies
made In the ;u-t !womy yunmwe out, and must nn on. “P .
| bo replaced. d Turth calars, address T E L E c R A P H Send for ‘Alnh
w ll»o\ SE \Vl\(. MJ\CHL\E cu.. CHICAGO, ILL. C. E. JONES & BRO., CINCINNA l. .

WANTED, AGENTS.,

We want agents to sell the world renowned Wilson Os-

_BIBE’ SUPPLIES FROM
- [ AN "RESSU

BALTIMO Lk N
FIRE-PLACE HEATERS g Y g

To warm spper Al lower reoms Chureh Organs, running |
band Printing Presses, Sewing
in  Howuseholds
+ Seroll |
srindstones, Coffee
. Nausage Machines,

B. C. BIBB & 60N
'M Oﬁﬁf asd Raleercems,
and 41 Light Street,
M4

" e e o Feed t.;llen Electei l‘
- —— - AN /1) s, Klevators, eto. It
' o Sor Cicendars. needs Httle room, no fNring
— up, fuel, ashes, ropalrs, en-
i4 STOP ORGANS I T
, Y DO eXtra INSUranco, no coal

Q u B B A and Oct. Coupler, 4 | bills. Is nolseloss, neat,
8 s et Heeds., S63. compact, steady ; will work

ot any pressure of water
above 16 1b ut 40 Ib, pres-
sure haa -horse power, and

l'lunn-.ll‘:‘i and upwards, sent on ulnl (llnlucuc
lrt‘r. .mn-« DANIRL ¥, BraTTyY, Washington, N, J.

J()IIN RWHITLEY & CO

— Pri o ¥ ﬂ‘q‘.’ u‘l»:nn u'( L |hnrA«
T, ces fro ). ne r elrcular to |
! European Representatives of American Houses, 'Ilh ’F;m BACKU: WAT!:.R \Iu1un u» ‘o o o

m $15 t

{ r‘srr:;-clu:- A:nmln‘l_:-‘lho-‘pd?dwInd;umnl nml‘u'ﬂ' ‘cul- _
0, contars and ties In Furo London, 7 Poultey AT
B.C. Yurla 8 Pince Vendime, p‘?‘nr’m- on applieation, TITE =

J. R WL & Co, purchnse Parls goods on commission at

shippers' discounts. P U L s o M ET E R

= -~ Is more economical In points

DIOP HAMMERS, for
STILES & PARKEIR PRESS CO.. Middlotown, Conn. | papuiy and sunning expomne

WJOH“So s = Lol o

ASBESTOS

Blmple and compact, withnomachine
ery whatever to oll, or ﬁel out of order,

LIQUID PAINTS, ROOFING, BOILER COVERINGS,

Stesm Packing, Shulhlnm. Fireproof Coatings, Lvmt-nll.

it stands at tho head of all means
BEND POR NAMPLEA, TLLUNTHATEDR FAMPHLEY, AND PRI Liny

of elevating water or other
Ho Wa JOHNS W6 €04, 87 MAIDE ‘ANP.. .\ Y.

liquids b{ wteam. Jt needs
MACHIN!STS’ TOOLS

no skilled labor to look afterit. I
NEW AND IMPROYVED PATTERNE,

Send for book giving full
Send for now llustrated catalogue.

doscription, reduced prices
Lathes, Planers, Drills, &o.

snd muny lotters of com-
moendation from leading g
NEW H.\"lz'( MANUFACTU Ill\d. Co,,
New Jlaven, ¢ nnu.

manufasoturers and others
throughout tho country who are
using them
Puisoxeren Sreax Pour Co,,
Bole Owners of 1alls Potents bu the U, 8,
INL000 1o 133,540, Dboth Inclusive, and Lhe
NEW PULSOMETER,
Office, No. 53 John St.,
P.0, Box No. 15533, New York Ofty,

EMERY WHEELS and GRINDING | MACHINES.
] THE TANITE CO.

Stroudsburg, ;\I(nn'ov

Clounty, Pa,

wmcpp,ri.u“r‘.‘y::.'.’.; ::'L;"'."-'\'”"" L0 s ot nn) of the following addrossos, st onoh of

London, Eng, 08, Androws B, Hol- Kty Lo, 200 North Third 5t.

born Vieduot, B, S Londs, S to 51 North Second S,
Livarpool, Bnw, €2 The Tomple, Dale Clnelnuntl, 212 Wost Sooond St.

Bt Tndinunpolis, Cornor Muryland nnd
Nyduey, No S, W, 10 M s Dolawnre Sta : !
New Yaru, 1 Doy Moot Loniny e, 427 West Muln St |
Philadelphing 11 North Stk Streot New Orlenus, 2 Unlon 8t

Chicngo, 15 and 16 Lake ¥t San Francisce, 2and 4 Oalifornia St

| Bxpross
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Scientific American

FOR 18S0.
The Most Popular Seientific Paper in the World.

YOLUME XLIII. NEW SERIES.

Only $3.20 n Year, Including postage. Weekly.
52 Numbers n Year.

This widely circulnted and splendidiy Ulnstmted
paper Is published weokly, Every number contains six.
toen pages of useful information, and a large number of
original engravings of new Inventions and discoveries,
ropresenting Engineering Works, Steam Machinery.
New Inventions, Noveltles in Mechanics. Manufactures,

| Chemistry, Eloctricity, Telography, Photography, Archi-

tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Renders find In Tare SciEsTirc
ANMERICAX & popular reawme of the dest scientific in-
formation of the day ; and it Is the alm of the publishers
Lo prosent It In an attractive form, avolding as much as
posaible abstruso torms, To overy Intelligent mind,
this Journal affords » constant supply of lostractive
rending, I promotive of knowledgd and’ progross (n
ovory community whoro It olrenlates.

Torms of Subseription,—One copy of T Scrux-
TIFIO AMERICAN will bo sent for one pear—52 numbers —
postage propald, 1o noy subseriber In the United States
or Canadn, on recolpt of threo dollnrs and twenty
conts by the publishors; six months, §L80; threo
monthe, $1.00,

Clubs.~One extra copy of THESCIENTIFIC AMERT-
CAN will bo suppliod gratis for enery club aof 3 tfvmurﬁbrn
At 8.9 eaoh; additional coples ot same proy
mte. Postago propaid,

One copy of TrE SOIENTINIC AMERICAN and ono cony
Oof THK SCIENTIFIO AMERICAN SUPPLEMENT will be sont
Tor ono your, postage propudd, to nny subsoriber In tho
Unitod Btatos or Canndu, on recolpt of seven dollars by
tho publishors,

The safost way (o remit Is by Postal Order, Draft, or
Money earefully placed Inside of envelopes,
vsocurely sealed, and correctly addressed, seldom goos
satruy, but ls st the seader's riak. Address all Jetters

| and mako all orders, drafts, ote., payable to

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

To Vorelgn Subscribors.~Under the facilitios of
the Postal Union, the SOLENTIFIC AMENICAN ks now sent
| by post direot from New York, with regularity, tosubscribe
ors In Great Britain, India, Australis, and all other
Hritiah colonies; to Frunoe, Austria, Belgtum, Germany,
TNusaln, and wll othor European Stutes; Japan, Bmell,
Maoxioo, nnd all Statos of Conteal and South Americs.
Tormn, whion sent Lo forelsm countrios, Canadn oxeopted,
$,gold, for BOIENTIFIC AMERICAN, 1 your; 80, gold, for
[ BOth BOIENTIFIO AMEMICAN and SuprLesesT for 1
,m.r. Thisinolndes postage, which wo pay. Remit by

|-;-|ul order or drft to order of Munn & Co.,. 8 Park
Low, Now York.

r ‘Il;" " Belontific Amorioan ™ ix luln(ml with (.«BA&

EU JORUNSON & CO.’S INK. Tenth and Low-
Phlladelphis, and 50 (mhl St. New York,

band Sts,,
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POINT BRIDGE, PITTSBURG, PA,
We give an engraving of the Point Bridge over the Mo

* nongatels River, at Pittsburg, Pa., built by the American

Bridee Company, from the designs of Mr. Edward Hem
berle, one of the engineers of the company.

Pittsburg is eminently a city of bridges—necessarily so
on account of the three large rivers flowing through her
limits. While some of them are of humble pretensions,
others wilFcompare favorably with bridges to be found any-
where. The Poiot Bridge was formally opened on March
81, 1877,

The structure is the first example of a stiffened chain sus- |

pension bridge of long span, and differs considerably from
others in existence. The chain is designed as a catenary,
and takes up all the permanent load of the structure without
bringing strains on the stiffening trusses. This object was
accomplished by erecting the bridge completely before con-
necting the ends of the straight top chords to the center joint,
The tie rods are provided with turn buckles, and are so ad-
justed as to be strained under moving loads only.

the loaded side is in compression, and of the unloaded side

_Wsion. The maximum strains for the different mem-

of the trusses occur under different positions of the
moving load.

chords, and also' between the chains, proportioned to take
up the strains from wind pressure upon chains and trusses,

When |
the bridge is half loaded, the top chords of the trusses on |
| per lineal foot, under which, together with the weight of

which are 8 feet high, forming the hand mils.  The stif
fening girders have expansion joints every 100 feet, and ure
suspended from the chning by flat bars 20 feet apart. At
the expansion joints there are struts instead of suspenders
in order to make a rigid connection between the roadwny
trusses and the chains.  Cross girders 8 feet in depth con
nect the stiffening girders every 20 feet, and support two
lines of fron stringers. These stringers und the rondway
trusses form the bearers across which nae placed the wooden
Joists for the flooring.

The Iateral stiffness of the floor I8 secured by a donble sys
tem of tie rods, and the wind pressure is taken up hy horl
zontal steel wire cables, placed under and connected to the
floor.

The towers are entirely of wrought iron, except the bases
of the columns.  The columns are 39 inches square each, are
connected by lattice bars and form the tower
are carried over the top of the tower on wronght iron chairs
or saddles, which are movable,on rollers to allow for expan
sion and the clongation of the back chains under strain

The bridge is proportioned for a moving load of 1,600 1b,

structure, the chains are stmined to 12,000 b per square
inch, sectional area. Thesuspendersand roadway members
are sirained only from 8,000 to 10,000 Ib. per square inch,

There are lateral and vibration braces between the top | The maximum compressive strains in the towers are 9,000

1b. per square inch.
The bridge conzists of three spans, The center span is

The floor is 84 feet wide betwaen the stiffening girders, | 800 feet and the end spans 145 feet each—the total length

The chalns ‘

S, CHEMISTRY AND MANTFACTURES.

| A3.20 per Aunnnim,
[rowrAGE FPREFAID.)

from back to back of the anchorage being 1,245 feet. The
| rondway rises from edcl end, and at the center of the chan-
The saddles on top of the
[towers, upon which the chaios rest, are 180 feet above low

water, aod the deflection of the chain is 83 feet. The floor

is divided by iron band ralls into a 21 foot wagon way, and

two 614 foot sidewnlks. The piers are built of Baden sand-

stone lald in cement. There are two chains, one on each
{ side of the bridge. 'The lioks are formed of from eleven to
| fourteen bars, 20 feet long and 8 inches by 2 inches to 8
[inches by 1 ineh in size, and are connected by 6 inch pin
{ bolts, the same bolts also connecting the links,

The material used: Timber in foundations, 4,442 feet,
board messure; masonry in anchor walls, 10,868 cubic yards;
masonry in piers, 7,507 cubic yards: iron in foundations, 12
tons; wrought iron in superstructure, 2,084 tons; cast iron

nel s 83 feet above low water.

52 tons; steel in superstructure, 32 tons;
510,000 feet, board measure;

in superstructure,
timber in superstructure,
| number of links in the chains, 1,812,

The cost of the bridge was $525,000, und although it was
erected by a Chicago company, nearly all the ironwork was
done by Graff, Beonet & Co., of Pittsburg.

- e — _—
The Fastest Trotting on Record.

The fast trotters, Maud S8 asod St. Julien, both surpassed
the best time on record for one-mile heats, at Rochester,
N. Y., August 12.
This wonderful speed was exceeded August 27, at Hartford,
Conn., by St Julien.

The time was 2 minutes 117 seconds.
.

Distance, one mile; time, 2: 1124,
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Scientific American,

A NOVEL PROJECTILE.

A radically new typoe of eannon shot hns boen proposed by
n general in the British army, to meet the novel comditions
of penotration necessitated by the monitortype of war ves
wols,  However modified In details of construction the war
shiip of the present conforms more und more to the monitor
prineiple, in the submergence of the hull and its protection

are thint the wur ship of the future will always presont o
tirtle baek to the enemy's gans, rather than the bigh verti-
onl wides of the old style of ships.

Agalnat armor of this sort but little Is galnod by Increas
lng the weight of projectiles and the range of guns, The
evlindrionl bolts, spieally rotating, may be rresistible when
fired agninat o vertieal target; but they are burled in vain
agalost n ship with no sides to batter, Accordingly, Gen
oral Hutehingon proposes, in the current issue of Maemil
lan's Mageine, w projuctilo haviog a disk-like form and n
vortionl rotation,  Instond of glancing from a flat-armored
ship, or from water, such n shot must of necessity maintain
{t# line of motion; and with heavy shot no slope howeyer
slight given to armored deoks or bottoms could save them
from pencteation,  With the rotation of an sdvancing car.
ringe-wheel the “l'lﬁ’ odge of the projectile, on striking a
ship's bottom, would receive an impulse upward and cra<h
through any double bottom or cellular compartments, With
the revorse rotation the lower edge would receive an im-
pulse downward, and the whole momentum of the projec-
tile would be brought to bear like a heavy eircular saw upon
the deck impinged upon,

The rotation to be givon to the projectile is determined by
the position of the catch in the muzzle of the gun, as shown
ot 4 in the accompanying engraving. No rifling of the gun
is required for such a projectile, and all the surfaces of the
disk nre therefore smooth, so that there is nothing to check
rotation in the longest Mights.  Another advantage claimed
nrises from the shortness and corresponding lightness of the
gun required for this projectile.  The disk rolls out of the
gun unretarded by rifling; there is little or no recoil of the
gun; the initial veloeity of the shot is great, since it does not
have to drive out a column of air packed before it; and with
its sharp edge, and little or no vacuum in its rear, the shot
is caleulated 1o have long-sustained velocity, That the ro-
tatory motion must be preserved is shown by results ob-
tained by a small experimental gun,

For land use General Hutchinson proposes a projectile of
any shape having the rolation of an adyvancing wheel—" a
projected mitrailleur, effective at an immense distance,
discharging its bolts with a horizontal trajectory without

m | destroying its efficiency. as n rapidly rolling shot”—to be

composed of *“many laming loosely hung on an axle (coned
from the center), which, separating during their vertical
| flight and whirling rapidly along the ground, would prove
most destractive to cavalry and infantry.”

The construction of the gun and the projectile will be
made clear by the engravings. The reference figures indi-
calte:

(1.) Vertical longitudinal section of gun, (2) Powder
chamber. (3.) Section of disk projectile through majomaxis,
(4.) Noteh in circumference of disk, and cateh in muzzle.
(6.) Section of disk through minor axis. (6.) Transverse sec-
tion of gun through a & (7.) Trunnion. (8.) Section of
disk through minor axis inclined from a horizontal plane,
A side wind blowing in the direction-of the arrow pets more

o | foreibly against d than ¢, and therefore tends to make the

disk travel more vertieally. The influence of o #ide wind on
n flat-sided, round-cdged disk (the central section of a
llplwrc) would be just the reverse, as could bo exemplified
by throwing u flat stone with s spin.

BTRIKING FIGURES ABOUT COTTON.

A prominent New England manufscturer, and the fore-
{most guthority on cotlon statistics in the country, has re.
cently written a lelter giving some figures as to the growth
and probable future development of the cotton industry,
which are almost startling, and, coming from any less trust.
| worthy source, wonld seem mther the dreams of & visionary
| than the sober conclusions of a well-informed business man.

The writer first points out the increased product with froe
ns against the former slave labor, and says: **The very
{habit of the cotton plant itself has been altered: it has been

g {foreed to mature earlier, and been made more prolific, and

%nmmuur o resist its Inseot enemies,” so that, with probably
o less number of Inhorers in the cotton fields now, the pro-
duction s greatly in excess of what it formoerly was, that of
the present year boing estimated as = at lonst 95 per cent in

excons of (he largest crop ever raised by slaves.”  The
writer then says that from 6,000,000 bales of cotton fibor,
after deducting onough seed for the next veur's planting,

'tlmru will remnin 8,000,000 tons of seed, \\'l;i(‘|l. SO treatod

o
<l 0w wmall portlon i now treated,” will yleld ahont 90,000,
»

by means of armored sides sloping at an angle ealeulated to |
send projectiles glanciog off harmlessly; and the indieations |

]

: —— ——
00) gallons of oil, about 1,300,000 tons of oll-cake or meal,
and hulls whieh it ix thought may be profitably worked into
80,000 tovs of paper,” although, if these hulls e worked
Into the moeal, they will serve as o much food for stouk,
The writer then figures ont the possible provesds, i un ac.
tual addition to the wealth of the country, of * (he slmost
unrenlized portion ™ of our present cotton orop In fgures
which weem almost startling, and says that *‘ there never
wis w0 great a field saddenly opened for the introduction of
new tools, new cotton gine, new pressos, and for every
varlety of implements and processes.” .
Indoed, the prineipal object of the writer is 1o urge upon
manufacturers and the publie the importance of holding a
groat International exhibition, exclusively devoted to cot-
ton,  But why may not such an exhibition be held in con-
nection with the great Falr which we are to have in New
York in 18831 This oity many years ago drew the great
bulk of the cotton business from Boston, and is now the
great murt of the country for productiong in that line. It
would probably require as large a building ns we had in
Muehinery Hall at tho Centennial to make n complete dis-
play of cotton machinery alone, but if the eotton manufac
turers were all 1o entor enrnestly into such o plan we cannot
imagine any other one object to which so much space might
profitably be devoted, and no one which would, so reudily
command liberal contributions from New York merchants,
Such an exhibition, if it gave, in the machinery shown, o
sort of history of the growth of improvement in the cotton
manufaeture, wonld afford at once u help and o powerful
incentive to further inventions and discoveries, wherehy
this large and at present * almost anrealized portion” of

| our cotton crop might be turned to profitable sccount, and

nowhere else could the judgment of experts and the help of
capitalists be so surely depended upon. We therefore ear-
nestly commend this subject to the careful consideration of
the Board of Commissioners who are now making the pre-
liminary arrangements for the Exhibition of 1888,

The proposer of this plan of a comprehensive corton exhi.
bition puts his argument briefly as follows: ‘' One or two
men in agriculture (cotton raising), one in preparing and
transporting, one or two women in spinning aod weaving,
are equal 1o the production of cotton cloth to meet the need
of 1,000 to 8,000 inhubitunts of the various parts of the
world; yet this great force, this factor in commerce slmost
a8 potent as gold, and more so than silver, at the present
day has had but the most meager attention, It needs now
& place in which all new inventions may be concentrated.”
Inventors may know from the above something of the ex-
tended field which is before them as connected with this
branch of business, and, although many very important im-
provements in the cotton manufacture have been made by
American mechanics, the opportunities for a careful exami-
nation of machinery are not sufficiently general to promote
that wide emulation which such an exhibition would invite
and encourage. ““ The air is full of new efforts, new de-
vices,” says our author, to meet the needs of this industry,
s0 let us by all means have such an exhibition, so that in-
ventors can learn what has been done, and all join in the
effort to bring out what is wanted. s

A CURIOUS PHYSICAL PHENOMENON.

A curious physical phenomenon bas, says Nafure, been late.
ly described by Dr. Grassi in the Proceedings of the Royal In-
stitute of Lombardy,  An apparatus is formed of three con-
centric vessels with an annular space of about two centi-
meters between the first and the second, and the second and
the third. The outer space is filled with oil, and the next
with water. The oil is heated by & gas furnace to a little
over 100, and the water boils. Then hot oil at, for example,
150, is poured into the central spuce.  This quickly cools to
o temperature close to 100°, Dr. Grussi found that the centra)
oil cooled more rapidly the higher the temperature of the
outer oil; and with more delicate apparatus (in which the
vaporized water was conducted and returned, and the outer oil
keptat-any requred constunt temperature) be arrived at defi-
nite numerical results, which he tabulates. With the outer oil
at a mean temperature of 12049, for instance, the time of
cooling of the inner oil from 130° to 110° was 49 seconds;
when the former was 105°1°, the latter was57 seconds. Alco-
hol and ether gave more decided results. The maximum
difference was obtained with ether; the outer oil being at
57°5°, the inner took 25 seconds to cool from 57 to 50" (3*);
whereas the former being 89°3°, the latter became J89°5 seo-
onds. 1n all the experiments the cooling of the inuver oil
commenced at a tomperature little above the maxinum of
the external oil.  When the outer oil is at a higher tempera-
ture, at a certain point the heat begins to prevail, which is
transmitted directly from the outer to the inner oil. An
anslogous phenomenon (to which Dr. Grassi refers) was that
of some members of the Aceademia del Cimento, who found
that the water in a vessel surrounded by ice cools more rap-
idly if the ice be heated to accelerute fusion.

DO PATENTS PAY 1

The Washington correspondent of the Chicago Z¥mes has
been making inquirics with respect to the bepefits derived
by inveators from patents, being incited theroto by a state-
ment 1o the effect that not two patents in the hundred ever
return to the applicant the amount of the government fees,
On the authority of Mr. Arthur W. Crossley, ohiof of the
issue division of the Patent Office, who for the pist two
years has made o specinl study of the valuo of patents, the
statemont ubove quoted is pronounced wholly unjustified by
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facts; and Mr. Omuluy W tostimony wlll bo abhundantly sub.
atnntiatod by all who have had mueh to do with patent
rights, My, Cromloy refors to the weekly list of patents
fssued for evidence that n large part of them are assigoned
wholly or partly to mganufacturing companies. In other
words, the practionl worth of the patents has been demon-
stratod, and M, Crossley hus found, upon inquiry, that in
nearly sl cnsos the nesignors obtain o good price for their
inventions, e adds:

“Whenever I have had un opportunity to inquire of in-
ventors as to the suceess thoy have had with their patents,
the general testimony has been that the inventors have made
something satisfactory out of their patents, A number of
years ago, Secrctary of the Tnterior Thompson caused an in-
quiry to be made in this same matter, and it was reported
that the value of patents issued would average about
$10,000 each.”

When it is borne in mind that to a large extent patents are
taken out to cover and protect devices and processes which
are, so to speak, stepping stones to final inventions which
alone are to be practically applied, this high average value
is very sigunificant.  Then there must be taken into account
the large number of inventions which the makers do not de-
velop, not heeause of inherent wortlilessness, but because
the inventor's attention is turned o something else. In all
such cases the patents pay indirectly in sccuring the regis-
tration and aceurate description of the inventions, by which
means they become a permanent part of the common stock
of practical knowledge.

THE CONCORD SCHOOL OF PHILOSOPHY,

The Christian at Work, alluding to the closing of the re-
cent session of the Concord School of Philosophy, rather
sneeringly suggests that no new problems were solved vor
any new impulse given likely to 1ift the moral world out of
its orbit, The editor further says that he believes it was
Mr. Joseph Cook who pronounced Mr. A. Bronson Alcott
“the modern Plato.” Perhaps he meant the Councord
Plato. Every New England village is supposed to have a
Plato, and, for all we know, a Socrates as well. But hem-
lock is not drunk now as freely as it was, and the modern
Socrates is not as anxious as his ancient prototype was to be
rid of the prison house of his body. It must be a very
happy thought toa New England philosopher to imagine
himself going down to his grave a nincteenth century Plato.
Still, we fear the Phiedo will be rend when the Concordia is
forgotten; and if a modern Plato usurps the olden one in
public regard, it will be when English is o dead language,
when the theories of its pronunciation are as many as the
stones of Trinity spire, and when that New Zealand itiner-
ant shall wander among the ruins of the New York Post
Office and puzzle over the lost order of American architec-
ture, or, mayhap, some autiquarian shall puzzle overa trans-
lation of & poem of Emerson’s, and search in vain for the
key 1o the unsolvable enigma.

B — e
TIN IN MAINE,

Among the mining interests just now showing signs of
early and profitable development in Maine, not the least in
importance is that connected with tin. The country bas no
lack of mines of gold, silver, copper, aud lead; and if any
failure should occur in those now opening in Maine, it is
not likely that mavy besides their particular owners would
be conscions of the deficiency. Nor is it likely that any
greal or radical effect would be wrought upon the general
industries of the country, should the yield of these metals
in Mane prove as generous as the most enthusiastic miners
there anticipate.

With tin the case is different. For that metal we are
obliged to go abroad, chiefly to England, and so long as
England controls the market for tin, there is little bope of
our wresting from ber the larger traffic in tin plate. The
development of tin mining at home to a degree sufficient to
secure the practical independence of our vast industries em-
ploying tin and tinned iron would be worth much more to
the country, indirectly if not directly, than any mioe of gold
or silver. Accordivgly it may be safely said that the an-
nouncement of the discovery of extremely promising de-
pﬁhoﬂb ore in Maine is likely to awaken a heartier in-

terest throughout the country than any other mining reports
from that land of mining booms. If any of Maine's mineral
produets fail, it is sincerely to be hoped that the failure will
not be in tin.

Indicatious of tin were discovered in Maine some ten
years ago; but then it was the popular belief that Maine
was not nor ever could be a mining State.  Recent explor-
ations in the town of Winslow, on the Kennebeo, a few
miles above the Stute capital, have discovered half u dozen
metallic veins of rich Lo ore, in a rock formation precisely
like those in which tin Is found in Cornwall, Germany, and
New South Wales,

As deseribod by Professor €, F. Hiteheock, the rock
which Incloses the tin ores of Winslow is & mica schist or
killus, associated with somewhat calearcous layers, and ad-
jacent to s hard quartzite band, called an elean by miners.
Thirty fect width of vertioal sheets of killas show twelve
granite veins from half of one inch to three inches width,

crossed, occasionally, by stragglors  These veins are full
“cm of tin ore (cassiterite) with the associated miner-
als fluorspar, margarite, mispickel, beryl, lepidolite, ete.
The mineral, geological, and physical feature of the Win
slow mine are, Professor Hiteheock adds, ** identical with
those common (o the stanniferous districts of Europe,” and

“the are seems to be sufMolently abundant to remunerate
quite extensive outlnys for mining operations,”

Professor Forrest 8hopherd describes the mineralized belt
at Winslow as from thirty to forty or more foot in width,

In a shallow pit where it has heon uncovered five or more
veios appear within n space of eight feet, © promise un
cqualed dn any Cornwall or Baxony mine, And what 1%
particularly encouraging, the Winslow deposits are, at the

surfuce, equal in quality, Professor Shephord says, to the
best in Cornwall, and in w sories of velns most favorably
situnted, while In Cornwall and clsewhere Wie veios are
rurely remunerative excopt at great depths,

A company has been formed to develop the Winslow
mine and to extend the exploration for tin in other parts of
the State.  The prospect of success is, to suy the least, very
encouraging. Should the yleld prove abundant s particu.
larly favorable opportunity would seem to offer for the
manufacture of tn plate in that State, owivg to the abun-
dance of suitable iron ore and the proximity of forests for
supplying the chareonl required to smelt it,

.
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THE AMERICAN SCIENCE ABSOCIATION.

The twenty-ninth meeting of the American Associntion
for the Advancement of Seience began in Boston, August
25, The meoting was called to order by the retiring Presi-
deot, Prof. Geo, . Barker, of Philadelphia, who immedi-
ately resigned the chaie to the President-elect, the Hon.
Lewis H. Morgnn, of Rochester, President Rogers, of the
Mussachusetts Institute of Technalogy, delivered an intro-
ductory address, which was followed by addresses of wel-
come by Mayor Pringe and Governor Long.

The secretary reported the deaths for the past year as fol-
lows: George W, Abbe, New York; E. B. Andrews, Lan-
caster, Ohio; Homer C. Blake, New York; F. A. Cairns,
New York; Caleb Cooke, Salem, Mass.; Benjumin F.

Mudge, Manbattan, Kan.; Thomas Nicholson, New Or. |

leans; Louis Francis de Pourtales, Cambridge, Mass,

A committee was appointed to draft resolutions on the
death of Gen, Albert J, Myer, and another to send by cable
the cordinl greetings of the Association to the British Asso-
cintion at Swansea, on the occasion of its fiftieth meeting.

The general session was then adjourned, and the various
sections and sub-scctions organized. In the afternoon, See-
tion A was addressed by Prof. Asaph Hall, of Washington,
who reviewed the recent advances in the science of nstrono-
my. and the services rendered by men who, like Fraunho-
fer, have aided the work by optical and mechanical skill,

In the subsection of chemisiry, Prof. John M. Ordway
reviewed the recent achievements of practical chemistry,
and discussed its methods. The sub-section of anthropolo-
gy was addressed by Major J. W. Powell, on the social or-
ganization and government of the Wyandotie Indians. In
the evening the retiring President, Prof. Barker, delivered
the customary address, his subject being, * Some Modern As-
pects of the Life Question.” He took the ground that every
action of the living body is, sooner or later, to be recognized
as purely chemical or physical, the life that science has to
deal with baving no existence apart from matter.

The second day’s meetings were held in Harvard College,
Cambridge. The appointed eulogy on the late Prof. Henry
was delivered by Prof. Alfred M. Thayer, who dwelt espe-
cially on Prof. Henry’s work as a discoverer in science.
The practical side of that work was touched in connection
with the experiments which proved so beneficial to the light-
house and fog-signal service. One discovery—that Jard oil,
when subjected to a heat of 280" Fahr., is superior to sperm
oil in fluidity and illuminating power—saves the Govern-
ment $100,000 a year.

Prof. Alexander Agussiz, Vice-President of Section B, fol-
lowed with an address on *“ Paleontological and Embryolo-
gical Development,” choosing his illustrations from a limit-
ed group of marine animals—zaurchkins—having less than
300 living species, and more than 2,000 known fossil spe-
cles.

The rest of the day was spent in the museums, laborsto-
ries, libraries, the observatory, and other buildings of Har-
vard College.

The reading of the 218 papers comprised in the pro-
gramme was o begin on the thind day, Friday, aod con.
tinues until the final adjournment on Wednesday, Sept. 1.
Nearly 600 members were registered the first day, and fully
500 new members bave been clected during the two days
completed at this writing.

MINING DEBRIS IN CALIFORNIA.

The California Mining Debris Commission, with Capt. J.
B. Eads as consulting cogineer, have lately gone over the
Yuba River country to consider the plans proposed for the
disposal of mining debris. If correctly reported, Capt.
Fads favors the construction of brush dams rather than
those of stone, as originally recommended by the comms
gion, In his opinion, n series of brush dams across the
river would entirely arrest the flow of sand and elay; and
as fust as the brush is burled other layers might be added
from time to time, gradually raising the height of the dam
until the eatehment basin is full.

A dam of this sort is proposed about ecight miles nbove'

Marysville, where there is tolerably high ground on oppo-
site sides of the valley. The plan contemplates the building
of a brush dam nearly two miles long and seven or eight
feet high to begin with. This dam would catch and hold a
large quantity of debris, and become buried and strength.
ened by the deposit.  From time to time additions would

be pluced upon topof the new foundation thus formed
Proceeding up the river, the banks become higher, forming
a broad and deep area between them for storage of matter
to be checked by the dams. From this lower dam to the
foot of the dumps from the mines there is an nres of seven
aquare miles to be filled by the debris, and were it filled to
the depth of forty feet at the upper end it would not inter
fore with mining operations. Two miles higher is Point Du
Guerre, o rocky point about sixty fect bigh, and extending
into the canon or valley some distance. From this polnt to
n higher one across the river it is proposed to extend
second dam, the length of which will be nearly & mile
ginning with brush Yonded with rock, and adding new
torial as it may be needed, a dam forty feet in height c‘ll
safely and cheaply be built up. An sbundance of willows
can be cut for the damsalong the river side, and Capt. Eads
has great confidence in their eficiency for the work required,
Below the dams, where the river banks are defective, brush
wing dams will casily keep the current in place; and, with
the stoppage of dams sbove, the concentrated water will
quickly cut out a single deep channel.

Albert J. Myer.

B igadier-General Albert J. Myer, Chief Signal Officer,
Unites States Army, familiarly known as *“ Old Probabili-
ties,” died at Buffalo, N. Y., August 24

General Myer was born in Newburg, N. Y., Sept. 20,
1828. He was graduated at Geneva College in 1847, and in
18561 received the degree of doctor of medicine from the
University of Buffalo. Tn 1854 he was appointed assistant
surgeon in the army. While on duty on the Texan frontier,
where a clear atmosphere and broad reaches of plain offered
superior facilities for signaling by vision, his attention was
drawn to the possible advantages of a system of sight signals
in military and uaval operations. The result was the pre
paration of & ** Manual of Signals for the United States Army
and Navy,” which was published in 1858. During the next
two years he was engaged in developing a special signal ser-
vice for the army, becoming Chief Signal Officer in 1860.
His service during the war was brilliant and vitally important,
and his advancement was correspondingly rapid. Oone of
the most dramatic episodes of the war was the saviog of
Allatoona, Ga., in 1864, by bringing up troops by signals in
time to relieve and defend that valuable post, the messages
being sent over the heads of the enemy.

After the war General Myer introduced a course of signals
at the naval and military schools at Annapolis and West
Point, and was fargely instrumental in establishing telegra
phic communication with military posts on the extreme
frontier, 5,000 miles of telegraph lines having been built
under his supervision. In the spring of 1870 he was, by
Act of Congress, charged with the special duty of develop-
ing a national system of meteorological service, which was
accomplished within a year. The success of this system
under his admirable management has led to the establish-
ment of a uniform international system of simultancous
meteorological observation over nearly all the northern
hemisphere; arrangements being made at the International
Meteorological Congress at Vienna in 1873, for the exchange
of one report of observations taken daily at the same instant
over all the United States, nearly all of Europe, Northern
Asia, and Northern Africs. It is seldom that a work begun
by one man grows under his own supervision into a service
of such far-reaching and comprehensive usefulness,

. e

‘The Kelley Run Colllery Fire.

The attempt to guench the fire in the new slope of the
Thomas Coal Company, near Shenandoah, Pa., by sealing
the outlets and forcing in steam, has failed. The mine
caved in August 24, and to all appearances the fire is be
yond control. The alternative plan for quenching the fire
with carbonic acid gas and nitrogen, undertaken by a Pitts.
burg firm, bas also been abandoned, the flames having se
cured so large an opening to the outer air that there secms
no possibility of cutting off the supply of oxygen.

—_— O

A Rude Tramway.

Seven miles of log track are being laid at Essex Center,
Outario, connecting four saw mills with timber cuttings in
the woods. The road is made of small trees, stripped of
their branches, aod laid end to end, like mils Four cars
are being built for the road, the rim of the wheels being
concave, 50 as to run on the track, and the axles tarned
longer than the hubs of the wheels to allow play for any
unovenness. The trains will be drawn by a steam locomo-
tive,

Hollow Ground Razors,

1t is not long since it was coofidently asserted that, even
if the required quality of steel could be produced hore, the
United States could never compete with Englund in the
manufacture of razors and other fine cutlery, owing to the
excessive cost of grinding snd finishing.  Like s good many
“other **insuperable " obstacles to American success in the
(arts, this seems to have been pretty well overcome, sinee
large quantities of Sheffleld razor “ blanks " are now sent
here expressly to be finished, It seems that the art of
“hollow grinding,” German style, requires & dqnn
a littke beyond that of the Sheffield
ingly Sheffield manufacturers have to pay doubl
across the Atlantic to secure the fine finish to
that the trade now demands.

-
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The Hablt of Seli=Control. 4
1f there is one habit which, above all others, is deserving
of cultivation, it is that of slfcontrol. In fact it includes so
much that i of value and fmportance in life, that it may al-
most be #ald that, in proportion to its power, does 1he man
obtaln his manbood and the woman her womanhood.  The

A NOVEL BINDER.

The engraving shows o new binder for binding newspapers,
pamphlets, lotters, bills, ete., recently patented by Mr. Wil
iam Keonan, of 7 Bt George streot, Toronto, Ontario,
Canada.  Fig. 1 is n perspoctive view reprosenting the oxte
rior of the binder; Fig. 2 is an end view showing the back

“himself may well employ the wisdom and enthusiasm of |

ability to identify self with the highest parts of our nature,
and 1o bring a1l the lower parts into subjection, or rather
to draw them all upwards into harmony with the best that
know, is the one central power which supplies vitality

all the rest.  How to develop this in the child may well |
\ the energy of every parent; how to cultivate it in|

every youth  Yet it is no mysterious or complicated path
that lesds 1o thiz goal. The habit of self-control is but the |
acctmulation of continued acts of self dendal for & worthy |
object; it is but the repeated authority of the reason over
the impulses, of the judgment over the inclinations, of the
senso of duty over the desires. He who bas acquired this
habit, who can govern himsell intelligently, without pain-
ful effort, and without any fear of revolt from his appetites
and passions, has within bim the source of all real power
and of all true happivess. The foroe and energy which he
bas put forth day by day, and hour by hour, ix not exhaust-
ed, nor even diminished; on the contrary it has increased by
use. and has become stronger and keener by excrcise; and,
although it has already completed its work in the past, it is’
till his well-tried, true, and powerful weapon for !u(urc!
conflicts in higher regions. —Phda. Public Ledger. i
SELF.ADJUSTING WATCH KEY.

With few exceptions no article is more universally used
than the watch key, and it is singulur that an article even as |
simple s this should have been used for centuries without '
some improvement. 1t is only recently that avy real im-
provement has been made in this dircetion.  Our engraving
represents an adjustable key—one that will wind auy watch
—which is munufactured by Mesers. J. 8. Birch & Co., 38
Dey street, New York.

The engraving shows the construction and manner of using
this key so clearly that scareely a word of explanation is
required. The instrument consists essentinlly of a pair of
griping jaws held in the forked end of a spindle arranged to
slide in the tube. The end of the spindle is attached toa
cap, which slides in the tobe and is pressed by a spiral
gpring resting on a shoulder in the tube. The tendency of |
the jaws is tospring apart, so that when the cap is pressed
downward, 50 a8 to projeet the juws from the tube, they are | of the binder open and ready to receive papers; Fig. 8 isan
separated more or less, While in this position they are end view showing the back closed, and Fig. 4 is a detail
placed on the arbor to be turned, the cap is then relensed, 8od | view of the fastening mechanism. .
the jaws clamp themselves tightly on the arbor.  The jaws !, The binder has two covers connected by a back of leather,

KEENAN'S BINDER,

leﬂ-ry house that Is now bullt in London with rolled fron
girdors is supplied from Belgium.  These things should not
be; we have iron in plenty, and labor in abundanee, but we
want apecial machines, schiemod ay fast as thoy are wanted,
to fit the work properly, und turn it out accurately in largs
quantities; and we should show more enterprise in adopting

u good ‘new thing,' which 1 am sorry 10 say is what some of

our old-fashioned manufactarers are slow to do, often little

knowing how they damage the trade they are in by not
adopting the best known process.”
DE LOCHT'S PANTELEPHONE.

Leon do Locht, Mining Engineer and Professor at the Col-
lege of Mining, Mont St. Martin 40, Liege, Belgium, after
soveral years' experimenting with a view of overcoming the
defects of the best telephones in use, and after the lnvention
of one or two forms of apparatus, which have been the sub-
Joet of patents In various countries, has finally perfected an
inetrument which he calls the pantelephone.

. This apparatus is a microphonic transmitter which is sen.
sitive to sonorous vibrations emanating at a great distance,
It is capable of transmitting words spoken at forty-five feet
from the apparstus to a distance of several miles through

[the medium of receiving telephones,  The pantelephone,

.whloh is oxtremely #nple, is composed essentially of a

‘mnvnblo plate carrying a carbon contact, which presses
against a disk of carbon or metal—silver or platinum.

! Referring to the nccompanying cut, the plate {5 seen fig-

lured at AA. It may be of aluminum, sheet iron, steel,

| brass, mica, cork, or of any substance whatever tLat is capa-
ble of being formed into plates of large superficial area,
while at the same time possessing the requisite amount of

'lightvess. Tt is preferable that its form should be rectan-

| gular, fifteen centimeters square in size, and, when made

of metal, two to three tenths of a millimeter in thickness.

It should be as inflexible as possible, and not liable to

bend out of shape through the influences of lemperature

and humidity. It is suspended by two small very flexible
steel springs, R R, from a support, 8, which is perfectly
straight and stands out from the fixed plate, B B, form-
ing the framework of the apparatus.  To the middle of the
lower end of the plate is riveted or soldered a small carbon
disk, ¢, which, when the apparatus is in a vertical position,
rests against a small piece of silver or platinum fastened to
the end of a short and somewhat inflexible spring, r, the
latter being fixed by means of a screw, o, to the copper sup-
port, b4 By means of a thumb screw, V, passing through

the support, the contact of the carbon, ¢, with the piece, a,

may be regulated at pleasure.

The pantelephone is placed in the circuit of a voltaic pile
in such a way, for example, that the current entering at L,
proceeds to the support, & b, and from thence through the

are prevented from twisting or turning in the tube by a pin | and also by jointed metallic frames, A B. The part, B, of | spring, 7, to the coutact, a, then to the carbon, ¢, ana
passing transversely through the tube between the jaws. | cach frame has a cam, a, which is engaged by a spring, b, !through the plate, A A, to the springs, R R, and leaves

As to the usefulness of this invention it is only necessary | on the part, A, when the binder is opened to receivea paper, ‘

10 say that the key will fit any watch, and will not only | gand holds it open while the paper is being placed on Jbe
answer the purpose of winding and setting the watch, butit | curved needles, E.  The two parts of the jointed frames are
will fit the abors perfectly, thus avoiding the wear of these | drawn together as the binder is closed by springs in the
parts, a thing unavoidable when common keys are used. | drum, C, turning on a stud projecting from the part, A, of

This key is absolutely proof against the danger of convey- | the jointed frame. The drum carries a band or piece of
ing dust to the movement. By springing the jaws open all | watch spring, which is attached to the opposite half of the
g | frame, and serves to draw the two parts together. The part,

B, is made hollow to receive the needle, E, and a milled
gcrew, D, passes through the frame and enters one of seve-
ral small cavities in a rim attached to the drum, C, to keep
it from turniog.
The articles to be filed are placed upon the curved needles
when the device is armuoged as shown in Fig. 2; then by
cloging the two halves of the back the spring, 3, is released
from the cam, a, and the spring in the drum, C, holds the
binder closed. To socure it still more firmly the screw, D,
may be brought into use.

It will be seen thut no thread is used in this binder and
that threading is consequently avoided. The covers may be
opened wide and will be flat, and the papers can be casily re-
ferred to and read,

— e e——
American Machines in England.

In his recent address before the Institution of Mechanical
Engincers, President Cowper said:

“Sewing machines ought to be made here, and I urged
English makers, years siuce, to go in thoroughly for mak-
ing every part anccurately and by machinery, so as to fit
together at once without * ftting;’ but T could not get this
carried out, and now sewing machines come from Americn
literally by millions, though labor is dearer, metal is dearer,
and there are upwards of 8,000 miles of carriage against
them. But * machine manufacture’ is cheaper and bettor
than ‘ hand makiog.'

“In gun making 1 counseled some of the Birmingham
makers, yenrs before they did anything in the matter, that
they would nctually lose thelr trade if they did not adopt
good machinery to manufacture every part exact to size;
{nnd at Inst, when the government had the means of doing

most of the work, they did sdopy maehinery, but many
yeors 1o lnte,

LI e S R

BIROH'S SELF-ADJUSTING WATCH KEY.

accum , "
<ia mﬁ?’::l:l!lg;::l[‘x; Or Jawh of the key arc at once ex- | *Then with regard (o common pumps, they are now im-
mm'ml i .:):l‘;”l’::f: ﬂ‘l‘l:m':lmll‘; lcl'f the b(:!!lll:.‘lll' ported from Amerlen by thousunds, and are sold here, with.
’ d substuntinlly mounted ina | out belng commonly | y srican; cloc
e ['1 1y known to bo American; clocks nnd
”ﬁ'm“{ro&::':'“m‘“l‘f““ﬂm (some 37 in number), | watches nlso come in Immenss nnbers, some of them very
rend PPropriate nud attractive charms to be | cheap and common, while others are very well made.

worn on watch chaius, .
mmhﬂ may be obtalsed by address i Another trade, nearer perhnpys o most of us, is that of
pi o Y ressing the sole | rolled iron girders, which, 1 am MOETY 10 say, are coming by

"bundreds and thousands from Belglum; indeed, slmost

the apparatus at T,

There are other and secondary details of construction, by
means of which the inventor is enabled 1o so regulate the
apparatus as to insure of the greatest scositiveness snd of
the best possible performance. There are certain arrange-
ments employed, too, to deaden and stop all noises which
might arise from tremors of the earth, or from the shaking
of the wall to which the apparatus is attached. It is claimed
that the pantelephone, when ouce properly regulated, is not
liable to get out of order; and, moreover, that the expense

2
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DE LOCHT'S PANTELEPHONE.

attending the use of the system is insiguificant, sinca the
apparatus under proper conditions requires for its making
only the eloctromotive foree of w single voltaio couple. The
instrument transmits all sounds, articulate or inarticulate,
which reach it, throngh the medium of either solids or the
(wir. It s inclosed in a box (which may be made as orna-
| mental ax desired) in such a way that its sensitiveness to
sonorous vibrations is in no way impaired.
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EXPERIMENT ILLUSTRATING DISCHARGE OF
ELECTRICITY FROM CLOUDS,

Mr. Loudon gives the following pretty experimont in the
Colliery Guardian, 1t [llustrates somo of the phenomena
of thunderstorms:

In the engraving, A is the base of the instrument, made
of wood nnd brass. G (3 are glass legs supporting an arm of
brass, B, The eloud is here represented by the moviog tas
sol, T, pulled backwards and forwards by the
strings of silk, 8 8. O is a ball provided
with a point or lightning conductor. This
ball is not insulated, that is, not supported
by & glass leg, W is a wire leading to an
electrical machine. On working the machine
electricity is spread over the arm, B, The
tassel consequently diverges, owing to each
filament being charged with like eleciricity.
On drawing the tassel (eloud) over the light-
ning conductor, O, an opposite kind is given
off at the point and veutralizes the clond and
the leaves or fibers collapse, If we were
to wholly detach the tassel and work the ma.
chine till we raised o largo envelope of elee
tricity avound the arm, B, a vivid fash of
light (lightning) would puss to uninsulated
conductor, R, If the ball, O, was not pro-
vided with a point, on moving the electrified
tassel along the arm, B, it would not collapse
on passing the ball, excopt that a faint spark
was given off, 1 this spark took place, yon 1
have what often happens in nature,

Persons ought never to stand near a tree
nor a house, nor even a bullding provided
with lightning conductors, for shelter, My
reasons are these: Wood is a poor conductor, masonry worse,
and if buildings provided with these conductors are not what
they ought to be, they only invite destruction.

ILLUST
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SUBMARINE OBSERVATORY AND ELECTRIC LIGHT,

The accompunying engraving, tuken from the Leipziger
llustrirte Zeitung, illustrates Bazin's submarine observatory
and electric light, which has been found
to be of the greatest service in examining
wrecks, submarine foundations, cte, It
was used for the first time in examining
the wreck of the Confederate steamer Ala-
bama, which was sunk off the French
coast at Cherbourg. The electric light is
contained in a heavy cylinder, about 41¢
feet high and about 4 feet in diameter, and
provided with a heavy plate glass bottom,
The lower purt of the cylinder contains
alum water 1o counteract the pressure of
the sen water, which increnses very rapidly
as the apparatus is lowered. The upper
part of the cylinder contains a powerful
electric lamp, the light rays of which pass
through the alum water and the plate gluss
bottom, and lights up the bottom of the
sea for a space about 100 feetl in dinme-
ter.

Bazin's observatory, shown in the right
hand corner of the engraving, is about 9
feet bigh and 2 feet in diameter. It is
provided with two bull's-eye windows
through whichthe person in the obser-
vatory can watch the divers that are at
work on the wreck. As the water is an
excellent conductor of sound the superin.
tendent can converse with the divers very
conveniently. i

A person can remain in this obsérva-
tory for about three quarters of an bour,
and if any parts should break or leak he
can enter the upper helmet and remain
in the same from eight to ten minutes,
thus allowing ample time Lo raise the cu
tire apparatus to the surface.

L — - —
The Largest Sewlng Machlne.

The largest sewing machine in the world
has lately been finished. It is of the Singer
type. The machine weighs over four
tons, and is in some respects of new de-
sign, uniting much simplicity of construc-
tion with great strength of parts, It is
adapted for generul manufacturing pur-
poses of the heavier sort, although special-
ly made for stitching cotton belting, an
article which is Just now takiog the mar-
ket us a cheap and serviceable institution
for gearing and the ordinary leatber belt
jng. The materigl used is of great streogth
and toughness, and is sewed together in
plies or layers, up to an inch In thickness,
The belting in belvg sewed together Ix

ST BN
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Thoe rollers betweon which the work prasses nre notunted by
reversible worm and enm motions, nod the mnehine hus i;l
addition to these roller feeds, what Is known as o top feed
motion, sultable for a Hghter class of work

The stiteh, a5 in the ordinury sewing machine, ean be
adjusted from one elghth Tneh upward, and the pressare of
the rollers on the work passing through the machine can b

regulated at the will of the operator,  1'he maching, which

e e SR Y

RATING DISCHARGE OF ELECTRICITY FROM CLOUDS,

is driven by steam, has been made for a manufacturing firm |
in Liverpool.

. er-—

More 01l Tanks Struck by Lightning.

On the 19th of August the Bradford oil regions, Pa., wero
visited by a severe thunderstorm which did much damage.
Two oil tunks, ecach holding 25,000 gallons of oil, were
struck at Dallas city, six miles from Bradford.

Seven |

SUBMARINE OBSERVATORY AND ELECTRIC LIGHT.

e —————————
Improved Irom Chains,

A public test of chning, made on the plan of Capt. Chas.
A, Chamberlain, by the American Chain Company, of Phi-
Indelphia, Inely resulted in o sigoal vietory for the improved
Mr. Charles Crump, Mr. McCloud, Chief of the
Testiug Burean of the Penvsylvania Railroad Company,
My, Holman, Becretary of the Franklin Institute, Mr. Sar-
genut, of the Penosylvania Rallrond Company, Abram Bar-
ker, President of the Wharton Rallroad
Switch Company, and other prominent gen.
tlemen were present

The first test was whh an ordinary chain,
‘s of an inch in dismeter, manufactured of
iron from the Trenton Iron and Steel Come
pany’s works, The cbain stood a8 strain of
nearly ten tons, when it snapped at the end.
The American Company's chain of the same
#ize nnd weight stood a strain of 1614 tons
before it was broken across the weld. An-
other test was made with the company’s five-
cightbs chain to sce the effect produced by
the Admirslty proof test of seven tons strain,
The result wus that the chain showed but
slight evidence of the great pressure, It was
then run up to the breaking strain, which is
40 per cent greater, and still no further effect
was produced. At another test the chain broke
on the side with & strain of 15% tons. A five-
cighths ordinary chain was again produced,
nnd was snapped at the end with a strain of
9% tons. A oneinch ordinary chain was then
tested, and stood the severe strain of 29 tons
before it showed any signs of separation,
The ehain of the American Company, how-
however, stood o far greater test, a pressure of 42 tons—16}§
tons more than the Admiralty—being used before a break
occurred on the side. The concluding test was the weight
of 15 fathoms of one inch ordinary and the same length of
the American Company's chain.  The former weighed 958
Ib., and the new manufacture 990,

The secret of the strength of the new chain lies in the
strengthening of the end of the link by taking an equal pro-
portion of thickness from the two straight
sides, This, it is claimed, so divides the
strength of the livk that one portion is no
sironger than another, with this differ
ence, that the lick does not wear or break
ensily at the most important part—ihe
end. On the other band, the ordioary
chain is constructed with equal thickness
throughout, and it necessarily follows that
as the two sides are more powerful than
the end, the latter must give way first.
The new chain has been tested by the
United States Government for the last
vear in connection with sigoal buoys, and
when taken up recently it was found, says
the Public Ledger, in such good condition
as to warrant the continuation of it in the
same service for another year.

pattern

e S
Tests for Purity of Water.

In copying our reply to a correspondent
in a recent issue of the SCIENTIFIC AMERI
cAx for a simple test for indicating the
purity of water, the Plumber and Sani-
tary Engineer adds: ““Taunin precipitates
albuminoids from drinking water, but it
also affects other matters which may be
present in wholesome waters, The smell
and color of a water counstitute the most
satisfactory of the ready tesis of quality.
To detect organic matter by the odor, the
water should be warmed to blood heat in
a large bottle balf filled and corked. It
should then be shaken, and if orgunic
matter is preseot it may be detected in the
air with which the water has been thus
washed. The color is best seen by look-
ing down at a white reflector through a
column of the water contained in a long
glass cylinder. A column of pure water
should be at hand for comparison. Or-
ganic impurity gives shades varying from
yellow to brown.™

The London Zancet also has an article
on the ** Microscopic Examination of
Water,"” in which the writer claims that
the microscope, as at present used, reveals
only the coarser forms of animal life, and
those only with uncertainty, and that the
discovery of the microscopic organisms
has hitherto been very much s matter of
chance. Patience and skill are even of
slight belp. Fortunately, however, cer-
tain chemical reagents Kill these organisms
without changing their appearance; osmic

passed through heavy feed rollers some nine inches in|smaller tanks, 1o ated respectively at Parker City, Edin- | neid is of especial value for this purpose.

diameter and over eight feet in length, getting stretched and
pressed in the process. There are two nee dles at work
with two shuttles, and the shuttles can be removed from
the bottom without disturbing the overlying plies helt-

ing.

burgh, Steplersburg, Bullion, and Jefferson City, were aiso
struck and burned., The loss in oll and tanks was about
$100,000, Mr. Morian, telegrph operator, recoived o severe
shock, caused by lightoing running into his oflice on the
lwlrca.

In the examination of water M. Certes employs a one and
n bhalf per cent solution of csmic acid. One cubic centi-
meter of this solution will suffice for thirty or forty eubic
centimeters of water, all animal and vegetable organisms

l being by it rapadly Killed and fixed. In o fow minutes, in
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order to lessen the Wackening netion of the osmic acid, ns
mueh pure witor ay the test tube will hold ix added, In
certain witers il In organisms the microscopical examini
tion may be made i a few hours, Tf the water is compara-
tivoly pure, twenty-four or furty.cight hours must be allowed
to pnss.  The liquid, with the exception of the Jast one or
o centimetors, may then bo decanted.  Tho deteetion of
the organivms in the residue s facilitated hy the omploymaent
oloring agents, such ns Ranvier's picrocarminnto, methyl
logwood, ete. It is always well 1o introduce the
ng ngent mixed with glyeerine; the organisms are
ttor tinted, aod can, if desired, be hotter preseryed.
e - —
Tho Converslon of Starch Into Sagar,

In the new era which is before the browing trade of Ihin
country there will be many problems o solve, and many
opportunities to practically apply the teachings of sclence.
The principal change which takes place in the brewer's
mash tun is the conversion of an fngolublo substance, staroh,
into soluble substances, doxtrine, maltose, and dextrose; the
exact nature and proportion of these resulting snocharine
bodies are not yot absdlutely detormined, and they vary con
siderably with changes of temperature, time, and quantities,
Tho brewer's art consists largely in the production of n wort
of suitable composition, hy which wo mean, one
containing a1l the essential constituents for a
healthy fermentation, and also a due proportion
of such substances ns will resist the disintegrat-
ing propertics of yeast, and remain to fulill
their proper functions in the finished beer.

Hitherto the ouly converting agent at the dis-
posal of the brewer has been the diastase of the
malt, and in the future, in all probability, this
will also be the principal converting agent, even
if Taw grain be used in conjunction with malt.
But with a free mash tun, we shall be at liberty
to avail oursclves of other methods of conyersion
if there be such, and if they can be practically
applied. Tt is now well known that dilute sul-
phuric acid exerts a solvent action on starch
very similar to diastase: but while malt extract
converts starch into dextrine, maltose, and dex-
trase in varying proportions, with probably
other intermedinte products, boiling dilute sul-
phurie acid converts starch almost immediately
inta the ultimate product-—dextrose, accompa-
nied by only small gquantities of dextrine.

This property of sulphuric acid is largely made
use of by the glucose manufaciurers, and in
this way the enormous guantities of this sub.
stance, both home made and imported, are pre-
pared: the process consists in boiling maize or
other grain containing & large proportion of
starch, with dilute sulphuric acid, sometimes un-
der pressure, although this is not absolutely neces-
sary, except for hastening the change, and after
neutralizing the acid with carbonate of lime the
saccharine liguid is concentrated to & sirup,
which solidifies on cooling. A large amount of fuel is em-
ployed in evaporating the sirup, and as the solid glucose has
to be dissolved aguin by the brewer, this represents a con-
siderable loss. With perfect freedom in the choice and ma-
nipulation of his materials, it is more than probable that
the brewer will learn to use sulphuric acid ss a converting
agent; but besides the conversion of starch into dextrose,
sulpburic acid will be useful in inverting cane sugar.

The plant required for carrying on this conversion of
starch into sugar by means of sulphuric acid is very simple,
for pressure is only required when a complete conversion
into dextrose or glucose is desired; but the brewer prefers
to have a mixture of dextrine and intermediate products
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end, but he instantly sees and selects the highest and l)'cﬂ
onds oa the objeots of his aim aod life Regarding I«-nm:fuz
and knowlodge as the same thing, we may conclude with
Jowper that
Knowledge and wisdom, far from belog one,
Mave oftiimes no connection,

The paradox is, therefors, not unfrequently nw.t n.ur Tenrned
physicians who are destitute of skill as practitioners, of
lc-n.ruml ortors who are wretched statosmen, of learned lin.
| gratats who are little better than fools, and Nnally of learned
thoologinns who ave the worst possible interpreters of the

orolon of God,—Christian ul.u"rLk.

THE WILLIAMSPORT PANEL PLANER.

The panel planer shown in the aonexed engraving is
manufaotured by Messes, Roswloy & Hermance, of Willinms
port, Pu,, and possesses several foatures which render it vory
officient, 1t 1% designed for planing door panel and eigar box
wiuff, and I especinlly adapted for general use in manufne-
turing furniture, doors, nud hoxes, und may be uged to ad-
vantage In any wood-working shop.

The frame is cast in o gingle plece, giviog it great rigidity,
and s form being pyramidal gives it very wide base, which
insures stability. The machine fs provided with two pres-

sure bars, one on cach side of the head; the front one being

Fig. L—THE WILLIAMSPORT PANEL PLANER.

hinged and weighted adjusts itself automatically to different
thicknesses of stuff. Both of these barsare placed very near
the head to prevent the work from clipping or tearing out.
The cutter head is of forged steel, and being of small di-
ameter may be run at ahigh rate of speed with perfect safety.
This is very important, especially in working brash and
cross-grained lumber. This machine is provided with two
devices for preventing the
marring of the surface of
the lumber as it is deliver-
ed from the machine, one
being a steel scraper at-

The advantages of o box of this description will be appar-
ent to practioal men, and there can be no quostion but that,
other things being equal, a machine having journal boxes of
this kind is to be preferred to one baving the ordinary
boxes.
el

MISCELLANEOUS INVENTIONS,

Mr. Aden K. Munson, of Maryaville, Kan,, has patented
0 yoke (o be used with n pair of horses in driving a plow,
wherehy the horse in the furrow may at all times control
the tongue and guide the plow, while the horse on the land
enn pnss around any obstruction and come in place again
without changing the direetion of the plow.

A muchine for forming flunges on counter-atilfencrs for
bhoots and shoes has heen patontod by Mr, Hiram G, Farr, of
Brandon, Vi, The invention consists in a novel sarrange:
ment of n coneave mould and convex mould for pressing
the material into the reguired shupe.

An improved baling pross hus been patented by Mr. John
H. Simonson, of East Norwich, N. ¥, It consists in the
combinntion with the followers, of u series of levers, burs,
and ropes, so arranged (hat the followors may be drawn
toward each other with constantly incrensing power.

An improved limekiln as been patonted by Mr. William
Hughes, of Avondale, nnd Joseph 1. Foulk, of
Strasburg, Pu.  This invention relutes to that
cluss of kilns known ns “* contindous ” kilns, or
those in which the limestone is supplied (o the
top of the stack, nnd ns it settles during the eal-
cining process the lime is drawn off ot the hot-
tom of the heating chamber, and & fresh supply
of limestone is added to the top of the uncon-
sumed mass in the heating chamber or stack;
and it consists, firat, in an improved construe-
tion of combustion chamber, in combination
with a peculiar arrangement of furnaces to di-
rect the flame equally across the entire arca of
the combustion chinmber to prevent the forma-
tion of cores or unburned masses of limestone,
in connection with n relative arrangement of
draw chute or delivery channel which will se-
cure an cconomy of space logether with the
greatest effective volume of flame or caloric
from the furnaces.

Mr. Christopher G. Calo, of Albany, N. Y.,
has patented a simple device for instantancously
fastening and unfastening bames. In consists
in a combination of devices which cannot be
clearly described without an engraving.

Mr. Josephus H. Rosson, of Columbus, Ky.
has patented an improved holder for bair, bris-
tles, broom straw, and like material, for making
brushes or brooms in a simple and convenient
manner.

Mr. John D. Baxter, of Mechanicsville, N. Y.,
has patented a double-edged chisel provided on
each side with a groove, which extends from be-
tween the points upward to the shank of the

chisel, said grooves widening as they extend upward, the
object being to render the chisel self-clearing.

An improved wagon spring, patented by Mr. William G.

Hughes, of Churubusco, Ind., consists of a spiral spring set
on the end of a wagon bolster and held in a vertical posi-
tion in a framework of arched rods, while resting contrally
on the top of the spring is a slotted yoke, from the ends of
which depend two eyebolts or clips and links, that pass
down to or through cross bars which extend laterally from
beneath the wagon bed, and thereby support the wagon
body.

An improved gate, so arranged that it can be conveniently

tached to the delivering
roll for preventing it from
gumming and marking the
lumber; the other is a

opened and closed from a vehicle or by a pedestrian, has
been patented by Mr. Edward Lanning, of Iowa City,
lowa. It consists in a balanced gate, pivoted near its cen-
ter, and provided with two pulleys, to which ropes or wires

with his dextrose, and be would, therefore, probably obtain
the most satisfuctory result by conducting the operation at
i the ordinary pressure.

(Patrsted May 9, 1471, und Septemsber =3, JETR)
Fig. 2 —Ellis’s Adjustable Journal Box.,

Distillers who now use large quantities of raw grain in
their mashing process bave already in some instances
availed themselves of this property of sulphuric acid, and
lead-lined mash tuns for the purpose are not unknown;
brewers may in the future find it worth their while to do
the same, and in answer to the objection by so doing they
will be converting their breweries into chemical munufac-
tories, we gay the process of mashing is essentially a chemi-
c.d operation, und that us the products obtained by the judi-
cious use of sulphuric acid and malt extract are really iden-
tical, there can be no valid reason for not using the first-

named agent, if it possesses any advantages over the latter,
~Brewer's Guardian,

Learning Versus Common Sense.
Democritus lopg ago drew un emphatic distinction be-
tween learviog and wisdom. Learning consists of know-
ledge acquired mainly from books, and often its possessor ix
developed by its scquisition only in his perceptive and re-

shaving guard, which is so arranged as to prevent the
shavings from getting under the smooth rolls and imprinting
the work. This is a very essential feature in & smoothing
planer. .'l‘he feed is very powerful, the machine having two
geared feed rolls. The planer is capable of planing long or
short stufl with equal facility. Stufl as short as four inches,
and from one-sixteenth to six inches thick, may be planed
without clipping the ends. The machive is made in two
sizes, adapted to lumber cighteen or twenty-four inches in
width. The smaller machine weighs about 1,200 pounds,
the larger one 1,400 pounds, and the speed of the head is
from 4,000 1o 5,000 revolutions per minute. It will be
noticed that the planer is very heavy; it isstrong, well built,
and calculated to withstand constant use,

‘I'ie journals of the head are provided with Ellis® journal
box, the patents for which have been acquired by this firm at
considerable expense and trouble.  This box, which is shown
in detnil in Fig. 2, is catirely different from the ordinary cap
box, and will keep the shaft central and tight until the box

pass, by means of which the latch and the gate are opened
and closed. The gate bas an improved head containing a
weighted lever and pulleys for the purpose of keeping the
lateh in its proper place or for drawing it.

Mr. Charles L. Wolfl, of Edgewater, N. Y., has patented

an apparatus for supporting the middle part or center of the
top or arch of cisterns and other structures while being
built, so constructed that it can be readily taken out through
the man-hole when the work has set, and which will allow
the floor and sides of the cistern to be cemented before the
middle part of the top is huilt.

Mr. Frederik Alsing, of Copenhagen, Denmark, has patent-

ed a compass provided with mechanism so constructed as
to record all changes of direction in the ship's course and
divide the diagram of the course into hour spaces.

An improved compensating pendulum, pateuted by Mr.

Charles T. Muason, of Sumter, 8. C., consists in a com-
pound bar of metal bent in curved form, hung on the pen-

dulum rod, and connected by links with the sliding bob in
such manner that the expansion und contrection of the com-
pound bar shifts the bob in the direction of the length of
the pendulum.  The bob is sustained by the compound bar,
and the latter hung on the pendulum rods by a screw rod,
which permits adjustment for regulating the clock.

An improved grain toller has been patented by Mr. Wil
liam J. Wilson, of Stephenvillo, Texss. This invention
rl‘)m,-irsls in a navel construction of a revolving eylinder pro-
vided with cavities represonting certain moasures, and of a
casing in which the cylinder works, whereby provision s

tentive faculties. Though his memory may be u vast store.
.l:)l:lt' "'u) mtujl ‘f"cu and brilliant second-hand ideas, yet,
wing A Judgment originally weak andonly partially
trained lo discriminate, he may be the most lncons’cq:wnl um,l
uncertain of reasoners, Wisdom, on the contrary, is
the onleh of native sagacity, sound Judgment, wary
discretion—in a word of good common scose, and yet of
common sense acting under the enlightenment of more or
Jess knowledge.  Thus wisdom makes n man s true seer, He

not only sees and grasps the best means to accomplish an

is worn out, and heating and trembling of the shaft, and
the trouble of taking out liners, scraping, and readjusting,
nre avoided,

The construction of the box will be readily understood by
referring to the engraving. It is made in three- parts, the
caps being held in place by bolts and adjnsting screws, and
they are tightened by loosening the bolts and setting down
the adjusting screws at the ends of the caps, an operation
requiring less than a quarter of the time required to udjust o
box of the old style.
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. pended dasher is made to swing buck and forth in the body

an improyed protector for lamp chimneys, which prevents

rag
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‘nl_dt‘ rgr maasuring the geain by the revolution of the oylin
dor, and at the same tme separating a oertain proportion
thereof to be retained ax toll, and whereby, also, provision
is made for varying tho size of the toll measure, so as to en- |
able It to separate difforont proportions from the main body |
of the grain, according to the amount of toll to be taken,
Mr, Charles 8, Woodreulr, of Troy, N. Y., bax patented o
too welght for horses.  The objeot of this invention s to
provide, in addition to the ordinary strap by which e

_ weights are usually secured to the feet of trotting and road |

horses, & fastening device by which the weight is firmly |
sooured in position,

An improved steam radiator has boen patented by Messrs,
Lewis G. Goldsmith and Nicholas Reed, of Jersoy City, N. |
J. The object of this invention is to furnish steam radia-
tors, constructed 5o as to have a much Iarger radinting sur-
face than those constructed in the ordinary manner, and at
the same time to induce a free circulation of air between
and around their parts,

A clearing device for millstones, patented by William H.
Hall, of DeWitt, Town, is designed to prevent the collection
of the chop between the stones and the curb, and thus pre-
veot the consequent glazing of the stones, rendering it un.
necessary 10 dress the stones so frequently. and causing the
stones 10 ran with less resistance, consequently requiring less
power to drive them,

Mr. August Hilpert, of Hoboken, N. J., has patented an
improved method of inlaying sheets of card or leather board
or like material, 0 as to produce novel snd effective orna.
mental sheets, which may be used for various purposes,
The invention consists in punching the desired design out
of a sheot of card or leather board, thick paper, or like
fibrous material, and filling in the apertures thus produced
with corresponding pieces of the same or some other suit-
able material pressed into the apertures.

Mr. Jerome W. Dewey, of Chicago, 111, has patented an
ironing board formed of two parts, held together by dowel-
pins, and is provided with a beveled rubbet along the edges,
into which a metal frame for holding the goods to be ironed
fits. This frame is drawn up tight by means of acam lever,
a spring, and screw,

Messrs, Jules A, Arrault, of New York cily, and Jules
Schmerber and Charles Schmerber, of Paterson, N, J., have
patented a process for manufacturing nitro-derivatives from
cellulose, ete., by using nitric acid in a gaseous state. By
this process but little more acid is used than the theoretical
quantity required to transform the substancesinto their nitro-
derivatives.

Mr, John F. McLaughlin, of Aiken, 8. C., has patented an
improved bale tie, which issimple, strong, and reliuble, and
which I8 so constructed that the bands may be tuken off
without cutting or breaking them,

An improvement in pantaloon braces has been patented by
Mr. Charles Laflite, of Paris, France. The invention con-
sists in providing the suspender ends with short transverse
straps or chains,

Mr. Henry G. Bardwell, of Winoton, Texas, lins patented
a buckle of novel design, especially ndapted to bridles, check-
lines, and hip straps for horses, and for trunk straps, gun
mmp ﬂc.

Mr. Louis J. Ryerson, of Paterson, N. J., has patented an
improved starching muchine, which consists in a pair of cor-
rugated rubbers haviog o parallel reciprocating motion im-
parted thereto by eccentrics or a double crank, one of which
rubbers is arranged to slide in a direction at right angles to
the direction of the reciprocating movement of the rubbers,
and is attached to one end of a bell crank lever pivoted to
the frame of the machine and provided with an adjustable
weight for the purpose of pressing the two rubbers together.
A fixed and a hinged arm, provided witha suitable lock, are
arranged above the rubbers for the purpose of holding the
goods or articles to be starched,

Mr, Herman E. Briggs, of Center Star, Ala., has patented
a simple device by which stock may be tethered and have
free movement for grazing without becoming entangled in
the rope.

An improved furrow stafl for millstones hus bheen patented
by Mr. Ura H. Palmer, of Green Spring, O, The object
of this invention is to furnish o furrow-staff so constructed
that by its use the furrows of a millstone.dress may be
brought to a perfect gauge,

Mr. John Y. Lanfair, of Hill View, N. Y., has patented
an improvement in that class of churns in which o sus-

of the churn; and it consists of a dasher composed of o
number of downward projecting rigid fingers that are
made to swing back and forth bevween o number of corro.
sponding fingers that are fixed so a8 Lo project upward from
the bottom of the churn,

Mr. John 8. Butcher, of Yorktown, N. J., has patented

breakiong by the heat of the burncr, It conalsts In n pro-
tector for lamp chimpeys formed of two tapering metul
tubes, oue of which has a greater taper, und is suspended
from the lower edge of the other, which in turn is suspend.
ed from n looped wire resting on the upper edge of the lnmp

chimney.

An improvement ia tongs has beon patented by Mr. Irving
R. Lo R Boardman, of Snedekerville, Pa. The invention
consists in u novel construction of the head of the tongs wnd |
wrrangement of the legs therein, wherehy provision is mudo |
for insuring the proper motion of the movable leg und pro-

venting its latersl displacement,

Scientific American,

Mr. John B, Stewart, of St Johns, Mich,, has patented nn‘
offective, cheap, and simple device for fustening buttons on |
clothes, and It may be used as a belt fastener, and for kin-
dred purposes, '

Mr. William H. Miller, of Philadelphia, Pa., has patented |
mosquito netting can be put up or taken down casily, '

A pigeon hole bottom for post office boxes, secretaries, |
and desks, consisting of a perforated plate beot down at the
ends and bhaving the edges lapped to form receptacles, has |
been patented by Mr. James E. McNair, of Webb City, Mo,

An improved gate has been patented by Mr. James H, |
Greenhow, of Eckmansville, Ohio. This invention consists |
in novel details of construction of the gate and means for |

opening and closing it.
- o —— A A—

The Cause of Perpetual Snow.
Dr. James Croll, in the current number of the American |
Journal of Seience and Arts, says the resson why snow at |
great elevations does not melf, but remains permanent, is

{owing to the fact that the heat received from the sun s
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Strangers are attacked even after s briefl residence; but for-
tunately, If they are sdults, the sore Iy more upt to come on
the arm. In every case the attack runs its course for one
year. No treatment, no ointment, nor medicine, it is s,
has the slightest effect upon it Once the sofe sppearing,

(an improved mosquito netting device, by means of which | the sufferer knows what to expect, and may ss well resign

himself to hix fate. The Arabs say that every one who

goes to Bagdad must get the *“ date mark"™; or, if he 60!!
not get it while in the city, he will be followed by |
it sooner or later he must. Dr. Thom, of the A
Mission, stutes that he bhas examined the ulcer m
cally and found it to be composed of & fungoid

but nothing that he had ever tried had proved
—_— ——.te— ——

AGRICULTURAL INVENTIONS,

Some improvements in corn planters have heen paten
by Mr, Charles G. Everet, of Bellefontaine, O, These im-
provements pertain to the construction and armangement of
devices forming the soed discharging mechanism proper and
the devices for imparting regular or uniform motion to such
mechanism; also to the devices for indicating the intermit-

thrown off into stellar space so rapidly by radiation and re- | tent operation of the seed dropping slides.

flection that the sun fails to mise the temperature of the
snow to the melting point; the snow evaporates, but it does
not melt. The summits of the Himalayas, for example,
must receive more than ten times the amount of heat ne-
cessary to melt all the snow that falls on them, yet in spite
of this the snow is unot melted. Notwithstanding (he
strength of the sun and the dryness of the air at these alti-
tudes, evaporation is insuflicient to melt the snow. At
low eievations, where the snowfall is probably greater, and
the amonnt of heat received oven less, the snow melts and
disappears. This, Dr. Croll believes, must be attributed to
the influence of aqueous vapor. At high elevations the air
is dry and allows the heat radiated from the snow to pass
into space, butat low elevations a very considerable amount
of the heat radiated from the snow is absorbed by the
aqueous vapor in the atmosphere. A considerable portion
of the beat thus absorbed is radiated back on the snow, and,
being of the same quality as that which the svow itself ra-
diates, is for that reason absorbed by the latter. The con-
sequence is that the heat thus absorbed aceumulates in the
snow till this is melted. Were the amount of aqueous
vapor possessed by the atmosphere safliciently diminished,
perpetual snow would cover our globe down to the sea
shore. In a like manner the dryness of the air will, in a
great measure, account for the present accumulation of
snow and ice on Greenland and on the Auntarctic Continent.
These regions are completely covered with snow and ice,
not because the quantity of snow falling on them is great,
but because the quantity melted is small. And the reason
why the snow does not melt is not because the amount of
heat received during the year is not equal to the work of
melting the ice, but mainly because of the dryness of the
air, the snow is prevented from rising to the melting point.
In places like Fuego and South Georgia, where the snowfall
is considerable, perennial snow and ice are produced by
diametrically opposite means, namely, by the sun's heat
being cut off by clouds and dense fogs. In the first place,
the upper surfaces of the clouds act as reflectors, throwing
back the sun’s rays into stellar space, and in the second
place, of the heat which the clouds and fogs absorb, more
than one-hulf is not radiated downward on the snow, but
upward into space. And the comparatively small portion
of heat which manages to reach the ground and be avail-
able in melting the snow is insufficient to clear off the
winter's accumulation. :

— A~
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Ballooning,

At a recent meeting of the Balloon Society of Great
Britain, held in London, Mr. Simmonds reported some in-
oidents of an ascent he had made at Bath a short time
previous, under the suspices of the society, On this ocea-
slon the balloon entered altitudes varying from 4,000 feet to
12,000 feet, and traversed a distance in one direction of 16
miles in the game number of minutes, Allowing for the
faet that the aseent and descent were both accomplished in
n perfect calm, it follows that the balloon in certain stages
of its eareor must have been impelled at a speed of not less
than 120 miles an bour—a very remarkable result, A some-
what animated discussion which followed, as to the best
gystem of ballooning in the Arctic regions, was adjourned to
the next meoting, The president stated that the present
system of fnflating balloons was very defective.  Instend of
employing coul gas different kinds should be used together,
namely, conl gns, oil gas, and bydrogen, the former for par-
tinl Inflating, the second for making the balloon gas tight,
and the third for reducing the weight of the two former.
He considered that the only means of determining tho lnw
of currents at high sltitudes, as shown by the before men-
tioned trip of Mr. Bimmonds, at Bath, was by means of bal-
loons.

e e re—
The Bugdad Date Mark.

Bagdad, says one of our medical exchanges, is noted for a
ourious nnd mysterious malady, which affects everybody in
the eity, whether he be citizen or stranger. It s p sore
enlled o dute mark,” beenuse after it has healed it leaves
un indelible mark about tho size and shupe of o date, It
generally mukes its appearance upon the fuce, lusts o year,
and then disappears, The cheek of nearly every man and
woman in Bagdad shows the inevitable mark. Sometimes
it wettles upon the nose, and then the disfiguroment is great;
sometimes on the eyelid, when blindoess is the rdsult,

An improved fertilizer attachment for seed drills has been
patented by Mr. Adam C, Hendricks, of Duffield Station,
W. Va. This improvement relates to the construction of a
hand lever and the attachment of it and the gates for con.
trolling the discharge of seed to a shaft which is arranged
parallel to the side of the hopper.

Mr. William E. Hart, of Cedar City, Mo., has patented an
improved barvester, which gathers the cut grain as it is de
posited upon the binding platform into gavels and drop the
guvels o the ground at the rear of the machine automati-
cally.

An improved reaping and mowing machine has been
patented by Mr. David Forrest, of Esstport, Me. The ob-
ject of this invention is to obtain & smooth and continuous
cutting action by revolving knives, and to construct s ma-
chine requiring comparatively small power for its opera-
tion.

Mr. William A. Reddick, of Niles, Mich, bas patented
a shovel. This Inveotion relates to an improvement in
shovels of that class which are formed of parallel open tines,
for use in culling potatoes from the loose earth, screening
coal, sifting ashes, and for other analogous purposes.

An improved sulky plow has been patented by Mr. Louis
W. Powell, of Mexis, Texas. This invention consists ina
novel construction and arrangement of hangers, braces, and
levers, whereby provision is made for the attachment of plow
beams of different sizes, and foradjusting the parts.

An improved grain binder has been patented by Messrs.
Ransom K. Laraway and Jerome Laraway, of Battle Creek,
Mich. This invention relates particularly to that class of
grain binders which bind the gavel with astring or twine by
tying a knot in it, although it is capable of doing the same
work with fine wire.

The Light of Jupiter.

There has been for some years 4 discussion as to whether
the planet Jupiter shines to any perceptible extent by his
own intrinsic light, or whether the illamination is altogether
derived from the sun. Some facts ascertained from spec-
troscopic observation by Prof. Henry Draper, and commu-
nicated by him to the current number of the American Jour-
nal of Seionce and Arts, seem o point to the conclusion that
it is not improbable that Jupiter is still ot enough to give
out light, though perhaps only in a periodic or eruptive
manner. Most of the photographs hitherto made of the
spectrum of Jupiter by Prof. Draper, bear so close a resem-
blance to those of the sun as to indicate that under the ordi.
nary circumstances of observation, almost all the light com-
ing to the earth from Jupiter must be merely retlected light
originnting in the sun. But on one occasion—September
27, 1870—a spectrum of Jupiter with a eomparison spee.
trum of the moon was obtained by him which showed a dif-
ferent state of things. The photograph which was taken of
this shows, not a change in the number or arrangement of
the Fraunhofer lines, but a variation in the strength of the
background. These modifications in the intensity of the
background seem to Prof. Draper to point out two things
that are occurring: (1.) An absorption of solar light in the
equatorial regions of the planet. (2) A production of in-
trinsic light at the same place. These two apparently op-
posing statements can be reconeiled on the hypothesis that
the temperature of the incandescent substances producing
light at the equatorinl regions of Jupiter did not suffice for
the emission of the more refrangible rays, and that there
were present materfals which absorbed those rays from the
sunlight falling on the planct, The strengthening of the
spectram in the portions answering to the vicinity of tho
equatorial regions of Jupiter, says Prof. Draper, bears se
directly on the problem of the physical condition of the
planet as to incandescence that its importance canuot be
overrated,

A Village Foundod on Gold Rock.

The village of Las Placitas, about thirty miles from Santa
Fé, Now Mexico, is reported to be founded on a ledge of
rock carrying from $3,000 to §6,000 worth of gold per ton.
The value of the rock was detected by prospector. Josso
Martin, who has *“located ™ the streots of the town,  Gover
nor Lew Wallace describes the lead ns al‘hw oS
width, and nine thousand feet have been §
vein,  The wholo village is built on the |
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ways ready, and more or loss of it may be used in operating

NOVEL AIR BMAKE.

It bs well known smong engineers and engine drivers that |
in reversing the valves of a locomotive in the usual way 1o
choek tho speed of the engine the pistons draw in alr and
compress it ip the stoam chest and steamn supply pipes. until,
In some Instances, the prossure is greater than the steam

prossure Iy the boiler,  Our engraving represents an fnven. |

ton for uiilizing this sction of the lecomotive cylinders for |

o purpose of operating air brakes for checking or stop-
he train, and [t also avoids deawing cinders into the
\ g
aro fmme
iy related to
Rhe invention, Fig.
1 belog o view of
the front end of the
smoke box with
the cylinders left
ont; Fig 2 a side
view of the same
parts ; Fig. 8
sectional view of
the exhaust nozzle,
and Fig. 4 is a de-
tall view of the safe-
ty valve lever,

A and B are, re-
spoctively, the ex-
haust and supply
pipes, connected
with the oylinders
in the usual way,
and C is an exhaust
nozzle of the ordi-
nary pattern,except
that it is provided
with a sliding valve
or cover, D, and a
pipe or nozzle, E,
which projects
through the cap of
the smoke box, and
is provided with a
flaring mouth. The
pipe, E, is provided
witha plug valve or
cock whose spindle
extends through the
glde of the smoke
box and is provided with an arm connectod with a rod ex-
tending to the cab of the locomotive; oo the inner end of
the same spindie there is an arm conneeted by a link with
the valve, D, the cock and the valve, D, being arranged
relatively to each other so that when the valve, D, is open
the cock will be closed, and wice versa.

From (he top of the steam pipe, B, a pipe extends up-
ward through the top of the smoke box, and has at the top
a safoly valve, F. of ordinary construction, whose lever ex-
tends over the smoke box and is held down by a spring con-
nected with a lever fulerumed on the top of the boiler, and
moved 50 as to bring more or less pressure on the valve by
turning the cam on the shaft, G, by means of the lever at-
tached. This lever is provided with a pawl arranged to
engage the teeth of a fixed
segmeat.

Below the valve, F, a pipe
extends a short distance Jater-
ally from the vertical pipe,
and then passes downward
and is connected with the
pipe or pipes leading to pneu-
matic brake cylinders of any
approved form. This pipeis
provided with & three-way
cock, whose spindle extends
through the shaft, G, which
I8 tubular and reaches to the
cub, where it may be conve-
nlently operated,

On shutting off the steam
from the cylinders and re-
versing the valves, the valve,
D, is closed and the valve in
the pipe, E, i=s opened; the
cylinders then act as power-
ful pumps drawiog in air =
through the pipe, E, and

Figl

a thing common to engines working in the ordi- | ‘

ngraving ropresents only such parts of the loeomo- |

thwe hrakes

When it fs desiredd to lot off the brakes
is tarned s0 ax to shut off the air
air contained In the brake eylinders and pipes ¢
with thom
way cock with an alr reserye e »0 that & quantity of air may
be stored It desired

{evlindors, the valve,
l-‘ is opened whon the engline Is in g normal condition

the three-way cock | lately patented by Mr. L
supply and liberate the | respects this gun differs materially from others desigoed for
mnected the same purpose.
The Invenlor proposes also to connect the three- | increase the ranyge
le arries the line through the center of the hreech
After Jotting the air out of the bhrake
D. s DM . and the valve in the l"l“.‘

Anothier fontire of the lnvention, and a very important
i that engloos commonly usod for drawing freight [ Jeotilo is shown at the side of the gun
teadns con bo utilized 1o stop thik ¢lass of train without the
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NEW LINE-THROWING GUN
The engraving shows a hreech-losding lHine throwing gun
W. Spencer, of this city.  Insome

It is rifled to insure accuracy sud 1o
It is breech londing, and the projectile

Fig. 1 shows the gun in perspective, a detsil view of the

Laplit broech piece belng shown on the ground under the
| muzzlo of the gun.

Fig. 2 is a longitudioal section of the
gun, showing the position of the line and lond, and the pro.

The gun s mounted on the carringe by means of teunnions
in theusunl way, nnd
in secured in any
desired position by
the clamplogacrows
at the sides of the
carringe. The
breech  block s
made in two parts,

HALL'S AIR BRAKE.

brakemen getting upon the top of the cars, and it enables
railway companies to place such engines on passenger trains
and have the advantage of the air appliances on the cars as
described.

This invention dispenses with all special pumps and uti
lizes \be momentum of the moviog tmin for braking pur:
poses.  To any one doubting the ability of the engine cylin
dersto act as air compressors we mention the fact that an
engine has been made to compress sufficient air in its boiler,
while being drawn forward by another engine, to propel
itsell forward at the usual rate of speed for severnl miles
by compressed air alone, there being neither fire nor water |
in the boiler, This invention was recently patented by Mr,
John Hall, of Hamilton, Ontario, Canada.

forcing It into the steamn chiest
and steam pipe, B. The re
quired pressure s quickly
resched, und the surplus air
escapes through the valve, F.
Bhould this operation fuil to
cheek the engine sufficiently
the three-wny cock in the air
discharge pipe is opened and
air is allowed to escape from
the steam supply pipe, B, to
the pipes leading ta the brake
eylinders.  Anabundant sup

ply of compressed air is al-

with a central lon-
gitudinal  opening
for the line, nnd it
has o heavy serew
thread which fits
the threads in the
chamber  In  the
breaeh of the gun,
The projectile hins
attached 1o ity il
piece of wire rope
or other  muterinl
that will resist the
netion of the ex-
plading charge
which Is enveloped
by it.  The tail
piece is attached to
the life line, and
carriesavalve which
closes the opening
in the breeeh block
through which the
line pusses and pre-
vents the backward
cscnpe of gas,

When the gun is
fired the shot passes
straight out of the
gun, the elastic tail
uncoils, and the life line is drawn through the opening in
the breech block, in a direct line, so that it does not in any
way interfere with the coursz of the projectile.

With this gun the projeetile is thrown out with no retarda-
tion except that caused by the weight of the life line. By
the ordinary method, when the life line is fired out of the
gun ahead of the projectile, the weight of the line compels
the projectile to turn over, greatly retarding the speed of
the projectile and line and affecting the accurucy of firing,

MECHANICAL INVENTIONS.

Animproved wagon brake lever has been patented by Mr.
'Edward S. Plimpton, of Denison, Towa. This invention
| consists in a novel arrangement of a double joioted lever,
with a pawl and ratcbet and
a rod connecting with the
brake shoe, whereby pro-
vision is made for locking
the brake by the engagement
of the pawl with the ratchet,
and for disengaging the pawl
to celease the brake.

Mr. Israel Erickson, of
Whitehall, Mich , has patent-
ed a simple and effective de-
vice for feeding sawdust,
shavings, ete,, to o fire and
spreading them thereon, The
invention consists of spread-
ing bars or spreaders, haviog
outwardly curved rear ends,
and pivoted at about the cen-
ter of their lengths to the
under side of a reciprocating
plate or frame supported on
rollers, and works in a spout
or conductor fixed in front of
a fire door, the spreaders
being opened or spread Jate-
rally by contact of their
curved onds with fixed roll-
ers, and being closed by a
connecting npring.

An improvement in car
couplings, invented by Mr,

Philo B. Williams, of Edger-

SPENCER'S LINE-THROWING GUN.

ton, Ohio, relates to that cluss
of couplers with which cars
can be coupled without the
brakeman going between the
onrs for that purpose; and it
consists of a spear or dia-
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mond-shaped pointed coupling  bar, and of a draw howd
provided with an internal shonlder nnd o swinging me
tullie plato, which engnge and hold the point of the conpling
bar,

e SRR

THE JAPANESE AND CHINESE SECTIONS OF THE BERLIN
INTERNATIONAL FISHERIES EXHIBITION
BY A, W, RORENRTS

The fishes and marine animals in the Japanese and Chinese
seotlons of the Berlin International Fisherles Exhibition
wore objeets of the greatest interest, These specimons of
the marine 1ife of Bastorn Asin wero prepared by native taxi
dormists, and to oblain a more artistio and pleturesque
offeot they were grouped (by Mr. K. Slemenroth) to represent
Japancse and Chinese marine life,

No. 1 represents the polypus, or devil fish (Megateuthus
martensid), the body measuring thirteen feet in length, the
head being prn\'hlml with eight arms, each belog fourteon

foot long, the ends of which are provided with powerful | proper name it has received is the shark ray, as it looks like

snekors,

——e

short thick eylinder, the center of which can bo raised s n
to establish o vaeuum betweon itself and the object to whicl
It s attachod.  As the weight of o man In water is about
five pounds, It would not be dificult for o medinm sized
devil fish to drag him under water.  The food of the doevil
fish consints of crustaceans and bottom flshes

In the Mustration the devil fish is shown in the act of en
tangling a coral diver in his terrible embraee,

No. 2 18 an exnmplo pereh, belog only six
feet in length, and is the largest known variety of the l;vrt h
tribe,

AL No, § wo have the old-fashioned angel fish (not the ex-
quisite nogel sh (Chwtodon) of the tropics). It itn
npme of angel fish from its supposed resemblance to o
cherub, such ns are to be seen at the present day on anciont
It is also known by the
name of monk fah, exactly why Idon't know, ¥ it has any
thing but a holy look when fresh from the ocean .

of Japanese

golt

headstones in Trinity churchyard.

The most

nn exact conneoting link between the

shark and ray or skate

e

——————

I hinve had several living specimens of o varlety closely re-
sembling the one Ogured above, and known to fishermen as
the flying sen robin,  In coloring they wore beyond deserib-
ing, and for exquisite grace of motion were perfection itself,
When resting on the bottom and with wings folded up close
10 thelr sides like o they often gave forth o pleasunt
musical from which is derived their tribe

fan,
sound, name, eoli-
I lost several specimens of this gorgeous fish from
tholr habit of lesving the aquarium at night, aod the lr'ln"
drying before they were able to return to the
one that I had kept for a long time had Jearneds
from one tank to another during the night, often
run of yix tanks. Their favorite food is the baits
SBome years ago great numbers of these fish, ol
and were sold in the markets lln(
rardens,” on account of their brilliant colore
The ), Macrocheria, or long-
armed erab of Japan, is the largest erab known.,  In the cabi
not at Rutgers College, N. J., is a specimen of this variety,
which, when the claws are extended, measures cleven foet

lanas

visited our coast
dolly
gigantic spider crab (Fig. 5

name **

MARINE ANIMALS OF THE JAPANESE AND CHINESE SECTIONS OF THE BERLIN INTERNATIONAL FISHERIES EXHIBITION.

1. Polypus, %, Glant Poroh,

The devil fish fisheries of Eastern Asin are of great im
portance, as the following figures will show: In 1873, 9,000
boats were engaged in eapturing devil fish, each bont being
manned by six fishers, the anoual yield being over 14,520,080
pounds, valued at $3:5,000; 80,000 persons were on
gaged in preparing and packing the flesh,

Through the estublishment of public aguarin more correct
infnrnmlriun of the habits of these (the smaller varieties)
wonderful flshes has been obtiuined,

We call them flahes, but they bear no resemblinee Lo
figh that have scales and swim by means of thelr fius nnd
tail, Scientifically they nre not fishes at all, but are very
closely related to our oysters, clams, and other mollusks
Scientists clussify the deyil fish or octopus (menning elght
armed) as belongieg to the division of soft-badied mollusen
and of the class Cephalopoda, meaning feet projecting
the head.

They breathe by taking in water at the bromd and open
end of their baglike body through two lurge gills, und
ejecting it through a short und thick tube o funuel situnted
helow the head in front. By this means (hey propel them
solves backwards through the water,

One of the most curious features about a devil tub is that
be has severnl hundreds of sharp and serrated sucking disks
Each disk is o

ulso

from

distributed in two rows slopg cach urm,

Angel Fish 4. Fan ¥ish, 5, Glant Crab, 6. Flying Fish
tribes, It is a bottom fish and feeder, living on crustaceans,
and is particularly partial to all the flat fish family. Tts
flesh, unlike the skate, is coarse and fibrous, and is seldom |

enten, except by the very poorest classes Lhe only useful
part of this fish is its skin, which, when dried, i
place for handles
swords,

used in
for

nf ~‘.|||1||-1|]wr on \\nml'.\-nk. .||-u
knives, ete

In New York city this fish has been the means on several
occusions of supplying onr traveling shows with that ¢ Inss of
clrcus natural history in the way of a mer MAN
derful production wus the result of the artistio pnd and deli

cate manipulation of a New York taxidermist (1 use the term |

;
This won :
!

advisedly—stuffer would be better), I have scen while
whales made out of sides of sole lewther from the Swamp
swim out of this same factory, and gorillas start up-town

who,'only a few days before, had beon a living polar bear al
Contral Park,

. : » g T !
Above the devil fish, at No, 6, is figured the flying II'-)l'
(Dactylopterus oriantalis). 1t derives its name from its ability

the surfuce,

It sssumes this habit us

1o lenve the water and skim over
its highly developed pectoral fins,
o means of eseape from its enemies,

No, 4 is the fan fish
veloped Lo an extent that enables it to rise out of the wator

by menns of

Its beasutiful pectoral fins are do

and soar wlong its surface, after the munner of o bird,

Gliass Coral,

and six There
specimen of this crab, presented by Mr. Carsom Brevoort,
, of Brooklyn,
it the

armed spider crab common on our coast is aclose r

Sponge. s

inches wns ot Barnum's (old museum) a

This speci-
The

clation to

Esq which measured twenty feet

moen was lost burning of the museum long-
this Japanese varicty

At No. 7 the Hyal the
skeleton or spiculs of which is shown in the illustration as
looking like bunch of slightly twisted fibers. This
splenln is trangparent and consists of pure silica.  The won-
| derful Venus

is shown newa, or glass sponge,

horn i3
n microscope the spicula of various sponges present
f hooks, There

appeamopoee of
LTOWS On our oysters called oyster

a close relation to this Japanese variety
stars, spades ele,
» that
is 50 full of fine spicula that the fishers'

spears,

15 0 variely of spor

beard This spong

it forscouring and polishing their cooking utensils
In Persia,
“ daughter of the
RO same value as gold, In Johnson's
diationury is the following definition: * Coral—n plant of as
groat hardness and stony nature while growing in the water
o it s after long exposure to the pir.”  Peyssonel was the
first to make known its animal origin, hut it wis many yean
ufter that the scientists of Europe had to acknowledge that

wives us

No,
Chion, .unl Jupan this red coral (or the

« the well known red coral of commerce

"y used to bear the

ufter all Peyssonel was right,
8
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- | private residonces.

oyster supplies is a vote taken on March 6, 1630, which de-
Rive clares “*all tho sen banks freo for fishing.”
. though Indeed small in area, has great

i bor Iargest city and capital, is the living by ‘
jnterests, of commerceo, manufactures, eduea- from the waters immedintely upon their front,
Her communications with Newport, Bristol, Fall

0 dlml, these soem but her suburbs. The|1716. Then ** Starve Goat Island " was granted, upon pe-
silver manufactory in the world is to be found | tition of the fishermen from Providence, for the purposo
* The Iargest tool shop also, employing over | of curing and drying fish.  This island Is, to this day, tho
] persons.  About one bundred and fifty jew- headquarters of a very busy trade o oysters and fish, Tt}
Bries are located there, The famous Corliss Stesm | lies a short distance down the Providence River. In June,
e Works also. Impressed, as even the casual ob-| 1731, on the 14th, bounties were voted for whale and cod
v "ﬂl be, by the immense proportions that these and fisheries. These were to be five shillings for every barrel of
other businesses have attained there, he may overlook the  whale oil, one penny for every pound of whalebone, and
one we seck 10 bring tonotice.  Yet it really holds nosecond | five shillings for every quintal of codfish brought in by ‘.
place 1o any. Bays, rivers, estuaries, harbors, and lakes Rhode Island vensels, '
cover a large part of the surface of the whole State of Rhode | On Feb. 18, 1785, attention was directed to the preserva l
Island. Providence River, Narragansett Bay, with the tion of oysters in the bay, for large quantities of them were
waters immediately around, contain large extents of natural being taken to be burned for Ilu.w. 8o onger wore the peo
ovster fields, ple in procuring materials for lime, that thoy gathered the
“The possibilities of oyster production in these waters are {ghells with the oysters #till alive In them, and burned them,
. beginning to be very much talked of. They are, as yet, | This, of course, threatened to cause wholesalo destruetion
however, but feebly realized. The advantages there over of the oyster beds. A law was passed putting a stop fo It
most other places of equal extent in our country are quickly In the year 1766, on October 9, a law was made forbid.
soen. These waters are well sheltered from storms. They ding persons to take oysters by means of “drags.” They
are nowhere very deep. There is much of what is called were to use no instrument for this purpose but tongs, under l
good bottom, And many fresh water streams are continu- penalty of ten pounds. Parents were also held liable for
‘ ally flowing in. [ their children and servants. The owners of boats used by
; il.ny persons are now taking up the available ground for | such as employ drags were made liable for double damages.
oultivation. Yetthe State laws are not very enconraging to |  When the people voted upon the new Constitution pro-
a rapid Incresse of the enterprise. One can lease but not posed for the State after the famous Dorr rebellion, they
own the ground. The annun) rent is ten dollars an acre, felt its provisions concerning oyster protection were so inde-
The expense of surveys, committeo, and records must be |finite they refused to adopt it. This one thing caused it to
; paid by the person scouring the ground, fail, Such things show how highly they valued their oyster
; From its earliest history, liws have been made in Rhode | privileges. Large numbers of families have in the past, and
! Island to regulate fish and oyster Industries. It is now  doso still, live on the shores of Providence and Seekonk
plain that some additional legislation is needed, if the enter- | rivers and the bay, seeking most of their substance by oys-
prise of producing good oysters is to be fostered much in | tering and fishing. The growth of the city and the deve-
that State, ’lopmcnl of manufacturing bave resulted in the destruction
Indians were very numerous and powerful there when ' of the oyster beds in Providence River proper. In the me-
; white men came to settle. These tribes were drawn to the i mory of men now living, quantities of good oysters could
region because of the abundant supplies of sea food as well | be gathered above the bridges near the railroad depot. Mud
i as game. Geographers have recently fixed upon Rhode |and other deposits have made such changes that to find oys-
1sland as the ancient Vinland said to have been discovered | ters you must go more than a mile below that point.
by the Northmen in A. D. 1000. If reliance is to be placed | Increased demands and failure of natural supplies, here
on the “Icelandic sagas,” a critical examination of them |as alsewhere, prompted to efforts toward private cultivation.
leads 10 this result. Verrazgano visited the Bay in 1524, Robert Pettis, one of the largest dealers in the country, was
Rey. William Blackstone and his wife Sarah were the first | & pioneer in the movement. Theugh partly blind from inju-
sotual seltlers of this territory. They came from Boston in | ries received when a boy at school, he had sagacity to see
1634, He had been the first white settler of Boston. Hav- | the growing value of oysters and the necessity of raising
ing left England to get away from ‘* lord bishops,” he went them on private grounds,
from Boston to be out of the power of **lord brethren.” | Much opposition has been encountered, and, at first, a per-
He made his home on the river Blackstone, six miles north son could secure only one acre, on a lease for a limited
of Providence. He named his place * Study HillL" term. Not much modification bas yet been secured. But
In 1636 Roger Williams, fleeing from persecutions suf- | the natural beds are still failing, and the supplies from the
fered from Puritans for his religious views and courses, South are becoming more costly, Thase are influences
came to the east bank of the Seckonk River. There were | which are every year more pressing, and must modify the
with him Jobn Smith, William Harris, Francis Wickes, and law in the letter as they already have done in the spirit,
a Jad named Thomas Angel. 'As their boat was coming to| Over 300,000 bushels of seed shells have been planted in
the shore an Indian from the bill greeted them with “ What the Providence River this spring. Parties from Boston and
cheer, netop [friend]?” A tract of land near that place bas elsewhere are doing much to foster the enterprise, The
ever since boroe the name of ** What Cheer.” grounds around Starve Goat Island, Bullock's Point, Sabin's
This company soon moved to the western side of the | Point, India Point, and the mouth of Scekonk River are very
river and began a settlement, which has now grown to a city | largely taken already for private beds.  The prospect is that
of over one hundred thousand people. Williams named the | ere many years a considerable portion of Narragansett Bay
place Providence, because of ** God's merciful providence to | will be portioned off for the purpose of cultivating oysters.
him in bis disiress.” He gave the same name to his son,| The ** seed " at first ralsed was brought from Fire Island,
who was the first male child born there. on the south side of Long Island. Much is now procured
An early visitor reveals the sentiments which the people | up the Seekonk River and from natural beds in the bay and |
cherished, and the impressions he received: around Somerset, in Massachusetts, :
*This pleasant town doth border on the flood, Fair Haven, Ct., partics have been buying shells lrom‘
Here's nelghboring orchards, and, more back, the woods: Providence dealers for one cent and a half a bushel,  They E
Here's full sapply to cheer our hangry souls, have taken them to Connecticut waters to obtain ** sets.”
;Lm::"“ "x: ":‘m“::;’" bowis, The next season they bring the shells back covered with
mqﬂ;“’! mhl’bn'e Hofland to Syl *“sepd " oysters and sell to Providence men at sixty cents a
For berr, like there, one, with the greatest ease, bushel. This operation naturally prompts the Providence
cultivators to make arrungements to obtain *“ seed ” nearer

l

of which are ocoupied by public buildings and beautiful | sons for even native oysters

The first recorded sct which reveals the early value of the |
This was |

culled for, becsuse provisions were quite scarce, and some |
the shore seemed disposed to keep others away | enuse of the currents does not remain on the surface, Being

Rhode Island planters think
the ground goes through some change that serlonsly affsots
the oysters upon it at that time.  They begio to turn black
and many die.

Their beds are often injured by what is called “* anchor
frost.” Thix is snowy loe that forms in the river, but he

carried by the streams to the bottom it eatches on the beds.

The first movement which gave an exclusive right to pri- | It kills the plants very quickly, seeming to chill them at
and other places, In or near the State, are | vato parties in the prosecution of fishing was on Juno 16, | once,

Dend sen woods also colleot on and smother the oysters
A spongo like growth is often found, which is quite destrue-
tivo also. A similar growth, of a red color, shounds and
seems to feed and nourlsh the oysters.  While the white
Kind kills them, the red sponge Is good for them.

Five fingers, or “ stars,” “* wrinkles,” and “ drills " are
somewhat troublesome, but not so much so as in waters ont.
side in Long Island Sound.

The theory of the **star ™ which is entertained there is as
follows:

It does ita destructive work mostly in the summer months.
Then the oyster Is growing and bas a very thin and tender
odge. Somo of the oystet’s body, n very thin slip, is in this
new part of hix shell.  The *“star,” clasping his body and
fingers around the oyster, breaks off some of this thin edge.
Thus an opening is made for the star's stomach. Heis able
to make this thin enough to enter the thinnest little opening.
It can go where edge of sharpest knife could not enter. Then
through, his piece of his stomach he infuses gastric juice
which paralyzes the oyster. He can then get in more of his
stomach, open the shell, and possess himself of his prey,
This he does very quickly, unless he is disturbed.

The most vexatious enemy to the cultivator, as they all
claim, is what they call the *“beach comber,” or ** barne
gatter.” These are persons who live around the shores, fish
and dig clams, and steal oysters. Because they use iron
rakes to rake or ' comb " the flats for hard shell clams they
are called *“ beach combers,"

Being residents along the shores, they seem 1o feel that
they bave an inalienable right to all they can find In the
water. Private ownership of sea bottom they regard as
somehow abridging their natural privileges. They bave ap-
parently no compunctions in getting all they can from the
cultivator’s grounds. In skiffs with muffled oars, at night,
they carry off whole boat loads. It is difficult to convict
them, even when arrested and proven guilty. Public senti-
ment has always been much in their favor. If taken beforon
jury, some one interested in some way is very likely to be on
the jury, whose course will secure a verdict forora disagree-
ment.

Moreover, unless one has his grounds surveyed and re-
corded he can really have no evidence against a depredator.
The expenses attending securing and renewing leases, sur-
veys, fees of committee, and making maps are considerable;
and there must be a new survey and record each time a lease
is renewed. At these renewals much expense is sometimes
caused by parties bidding against each other. The law gives
aoy resident the right to bid off such ground. Notice has to
be given that application bas been made for certain pleces
of ground. Others who wish to object, or to make applica-
tion for the same, can then be heard.  This leads to rivalries
and expense, as we have said. Cultivators are, however,
finding it wiser 10 agree not to bid against each other. But
a very desirable or favorably situated piece of ground is apt
to excite considerable of a struggle, costing the planter much
money that goes to lawyers or the State,

Against all these vexatious obstacles the business increases,
because the demand for good oysters steadily increnses, A
change of public sentiment is gradually taking place, more
favorable to the private cultivator, as the people see the value
of this industry (o the public at iarge.

Cultivation means good oystersat reasonable prices. Merely
natural supplies mean inferior oysters at high prices. The
oystermen are still restricted to the use of tongs or mkes to
gather oysters with. The boats used are loaded down the
river or bay and towed up to Providence wharves by steam
tugs.

A large business is done with opened oysters as well ns
with those in the shell. Some Providence firms employ
forty openers at a time, These are paid for their work at
the rate of twelve conts a gullon of solid meats. They can

May sult himself, or quit all, If he please.”
When, many years later, a large church was built, a bell, home. They are securing beds at Freotown, Dighton, Som- | earn good wages at it, one man being known to open nine-
welghing 2,515 1b., was hung In its tower. The following | ¢t and other places in Massachusetts, Rhode Island law | teen gallons in four hours, The city, though countaining
inscription was placed upon the bell, showing that the an- | i5 5uch that no shells can be carried off the beds where they | over one hundred thousand people, does not use one hun-
clent sentiments of religious liberty still remained with the | 87¢ found. Al gleanings beside the live oysters must be  dredth part of the oysters raised and handled there. They

thrown back into the water where they were found. The | are sent out through all the New Eungland States and as far

people
“culling " must, therefore, be done on the beds. West as Toledo, O. These oyster cultivators are among the
For cultlvnl.ing oysters, ground is selected which is a little | best known, substantial, and most respected business firms
muddy. The oysters are removed 10 hard bottom after two | of the eity and State Large amounts of ca
" ! State. pital are likely
= m: xrantiug, bell, temple, and stecple. . or three years.  But the first three years' growth is better if | to be invested in this industry during the next few years.
visitor, who can go by bost from Providence to New- | there s a little mud.  Thus Providence planters think. They | Sagacious minds are Meeing the wealth of returns (hat are

port in little more than an hour, sees o change since the | discard the idea that dee nst sea.
4 : p muddy hottoms can be prepared | Tikely to be obtained for tl Th
time, as he himself telly us, Roger Willinms, starting in | by covering with gravel and aholls, Liiigertis B : od for thelr money cast into the &

* Por frendom of conscience the town was first planted,
Perwuasion, not force, was used by the people;
This chirel §s the eldest, sud has not recanted,

Such deposity sink | facilities of communication by railroad and steambout with
zl! Dor;:s. rowed all day till midnight to accomplish through the mud at once; but lving oysters will keep on the [ even fur distant plaoey glvc)s' the Providence oystermen
same journey. surface and mannge Lo grow,  Something in the movement winl advant [ '
Providence is built ondlie Proyidence River, and arol ' e o Koup | 1o the aturey ot e Lo Hate O

A wmda | or buoyune turnl t rulves se o
TR Si a7 o a around 8 yuney natural to the living bivalves scems to keep | io the future, as o the pnst, ean only be limited by tho

them up,

rivers, the Woonasquatucket and Moghassuck, empty. The

<l N : ‘ o nmount they are able to produce in their waters.
e Ve made muaeh use o rginin I)_\’Hll‘l"i for open- o— L A —
;.::::;k.?:,“;;.on t:eeullt side. These several rivers divide ing In cold weathor. They are able to keep them alive longer Raw Oysters,
fhcion Iudmmultnl:n-:mn‘:lﬂog“b? m-;m:ary'.m" I'ilm ll-',, their waters than is possible on other portions of the New Dr. William Roberts, in an interesting series of lectures
Cove,” S n Park. 0 eity | England const. At most polats they w v Af lefe g | : f
has & variety of surface. There Iy one belght of 204 feet | wator nfli“r".‘lnunm:r.\,."“ * RO Ihay Il e AR Ay S Y formonts, published {ntho Zanach b L

above high water, There are thus sightly locations, many [ practice of cooking is not cqually necessary n regurd to all

The months of February und March scom to be trying sen- | urticles of food, Thore urc important differences in this re-
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speat, and it is interesting to noto how correctly the experi.
enoo of munkind hns goided them fn this matter,  Tho arii
eles of food which we still uso in the uncooked state are
comparatively fow; and it is not difficult in each case to in-
dicate the reason of the exemption, Fruits, which we con-

. sume largely in the raw stato, owe their dietetic value

chiefly to the sugar which they containg but sugar is not
altered by cooking. Milk is consumed by us both cooked
and uncooked, indifforontly, and experiment justifies this
indifference; for I have found on trinl that the digestion of
milk by pancreatio extract was not apprecinbly hastened hy
previously boiling the milk.  Our practice in regard to the
oyster is quite exceptional, and furnishes a striking examplo
of the general correctness of the popular judgment on diet.
etic questions. The oyster is almost the only animal sub.
stance which we cat habitually, and by preference, in the
raw or uncooked state, and It {8 Intercsting to know that
theré ¢ a sound physiological reason at the bottom of this
preference,  The fawn-colored mass which constitutes the
dainty part of the oyster is its liver, and this is little clso
than a heap of glycogen. Associated with the glycogen,
but withheld from actual contact with it during life, is its
appropriate digestive ferment—the hepatic dinstase.  Tho
mere crushing of the dainty between the teeth brings these
two bodics together, and the glycogen is at once digested,
without other help, by its own disstase. The oyster in the
uncooked state, or merely warmed, is, in faet, self-digestive,
But the advantage of this provision is wholly lost by cook-
ing, for the heat employed immediately destroys the asso-
ciated ferment, and a cooked oyster has to be digested, like
any other food, by the eater’s own digestive powers.
NATURAL HISTORY NOTES.

Fertilization of the Tulip.—Mr. W. H. Patton, writing to
the American Entomologist, says: It has been believed that
the nectar of the tulip is poisonous to bees, and that they
rarely escape from the flower alive. However this may be
with the yellow tulip (Zulipa Sylvestris), in which Kerner has
described a special contrivance for excluding small insects
from the nectar secreted at the bases of the filaments, it can-
not be applied to our common garden tulip (7' gesneriana),
for in this species there are neither glands to secrete nectar
nor tangles of bairs to protect it, and I have never found
vectar in the flowers. It is, moreover, small insects which
the plant appears to attract, although the smooth cup of the
perianth probably excludes crawling insects.  Some of the
smaller species of bees of the genus Halticus T have, during
the past five years, observed to bhe frequent guests, coming
for the pollen. They always alight upon either the perianth
or the stigma, most frequently upon the latter, and crawling
down from their alighting place to the buse of the stamens,
they then elimb up to reach their booty. Whatever pollen
they bring from other flowers has, therefore, a chance of
reaching the stigma first.  The perianth of theflower is red,
the stigma is yellow, and the stamens—which are deeper
down in the cup of the flower, and thus to a certain extent
out of the line of the bee's fight—are black; nnd it is prob-
able that the marked difference in the color of the stigma

_serves to attract the bees to the proper and most convenient

landing. There appears to bave been no direct observations
hitherto made upon the fertilization of the tullp by insects,
It may be that in the native home of the plant large nsects
are concerned in its fertilization, or that 7% aylvestris thus
differs from 7. gesneriana; but Kerner's supposition that the
trichomes on the filaments of 7 ayleestris are intended to ex-
clude small insects from the nectar, is open to doubt, in view
of the observations upon the visits of amall bees to the other
wpecies, A similar structure for protecting the nectar in
Geranfum syleatioum was believed by Sprengel to serve as a
shield sguinst rain, and it may be that this is the real pur.
pose in the tulip.  Whether the supposition that the nectar
of the tulip i polsonous is founded upon authentionted faets
ix also worthy of further investigation,

English Birds Compared with American.—Mr, 1. D, Minot,
in an interesting article in the August Naturalist, claims
that after o residenco of over four summer months in Eng.
land, he found birds less abundant there than with us; but
that, on the other hand, thele companionship is more readily
obtained abroad, and the naturalist need not seek  for birds
80 often as he must in the Unitod States, for the ' respect
und gonsideration * shown them there gives some of them,
ut times, almost o soclsl ease with man, while the English
public at large are more rewsonable In thelr fustinets and
customs than the free and thoughtless American, who must
fire his gun whonever he gets u chance, regardless of the
true interests of all concorned. Wild pigeons, though
heavier thun ours, hayve o more than correspondingly slowey
flight; and it is eurlous to observe how heavy the English
atmosphiere seomy to British birds, and how general it mukes
this difference in speed.  Tho English snipe seemed to the
author less quick and dashing than his American cousin, o
i5 also the grouse; While English birds are inferior to
those of New Bugland fn varlety, so are they, on the whole,
in eoloration nod in song.  Amouvg English song birds noue
correspond (o our  bhermit thrash, house wren, water
warbler, song sparrow, or solltary vireo, *To all Eng
Jand's song bieds that I hnve beard, on the contrary, excopt
two orthree,” says Mr. Minot, “ we have singers gorrespond-
ing: aud to all absolutely, I may say without prejudice,
equals or superiors, us well ns I can judge." The nightin
gulo, says be, haa o voloe of most wonderful compuss, and

in the grestest of all bied yoeulists, bot with o less in. Lund buried nearly onehalf of itself ln the ground. Good  water, & parts; acetic acid, 1 part; dissolve by ald
dividunl and exquisite genius than our own wood thrush, | judges estimate the weight at three (o five tons, but the heat and add 1 part of spirits of wine,

The wood lark is an exquisite songster, while thenote of the
#ong thrush is exceedingly pleasing.” As for the English
sparrow, Mr, Minot was delighted, almost on his first day
among British birds, to meet & genuine old English woman,
who assured him that the year before she was ** nigh heat
hout of "ouse and 'ome by them sparrows,”
= e re—
Vegotable Wax,

In the island of Java a species of wax is obtained from
Fiews gummifiva, probably by drying the pith. This wax |
In used for lights, and iy manufactured in hard lumps of a
chocolate color; it becomes soft in heat, melts at 60°=70° C. ; |
loses in boiling water its brown coloring matter, and be- |
comes nearly white. It is partially dissolved in boiling al-
eohol, about one-third of it entering into solution and being
deposited on cooling in o mammillated form. When treated
with cold ether it separates into two parts, which are un-
equally soluble, These can be isolated by means of solu-
tions in ether and by fractional precipitations after repeated
and numerous additions of alcohol. The least soluble part
maolts at 627, and, by analysis, it is found to have a compo-
sition which is expressed by the formula Cp H 0, Wih
perchloride of phosphorus it gives a chloride which is in-
soluble in water. The most soluble part crystallizes in a
mixture of ether and alcohol, and melts at 73°.  Its compo-
sition seems to be €y k5004 The decolorated wax, if sub-
mitted to a dry distillation, yields, among other products, a
crystalline substance and an oil. The first one, il crystal-
lized in petroleum ether, forms beautiful clusters of crys-
tals, which melt at 67°, and form a liquid, the boiling point
of which is 250° (Cy;H,,04); nitric acid transforms it into o
crystallizable nitrate.

Inversion of Gelatine Negatives.

M. Isard’s method consists in making two layers of caout-
choue dissolved in benzine; when the first of these layers
{8 dry he interposes a film of ordinary collodion containing '
nbout 1'5 per cent of pyroxyline, and covers it with the see-
ond layer of caoutchoue, this latter being itself again conted
with a film of ordinary collodion. When this is finished,
strips of the peculiar black paper called papier d aiguilles are
glued all round the plate, 8o as to form a frame of the re-|
quired dimensions, and the whole is then allowed to hecome |
thoroughly dry. If now it be desired to at once transfer the
negative, it is only necessary to cut through the layer along |
the outer edge of the paper frame, and by mising one of the
corners of the pellicle with the point of a kunife the whole |

pellicle is sure to come off without its dimensions being in
any way distorted. It will be seen that by nearly all similar
processes we are enabled to get films which are so thin that
we can, by inverting, print on either side. We can, there-
fore, in case of necessity, prepare for the inversion, while
leaving the pellicle adherent to the glass plate on which a
negative image bas been taken; and when we wish to invert
the negative, we have only to cut through the edges of the
film as above described, and to strip it off the plate.

Molstening the Alr fn Mills,
To the Editor of the Scientific American:

On page 185, No. 9, current issue,"Mr. L. E. Bicknell sug-
gests the plan of moistening cotton mills with jets of steam
running under the rows of looms for the purpose of moist-
ening the warps, ete. This method has been in operation
for many years (thirty years at least) here, and was always
considered a successuntil recently, whenn better plan hasbeen
adopted, which consists of pipes arranged overbead on the
floor beams, and supplied with small glass sprinklers, through
which, by means of an sir pump (force pump), sir mingled
with water is foreed at about twenty pounds pressure, and
forms & very fine spray, which is all evaporated before it
reaches the floor.  This plan gives a better atmosphere for

ia yet wo greal that it is uncomfortable to go nearer than
thirty or forty foet. It looks like a mass of pigiron, It
was visited by hundreds yosterday. The gentleman who
owns tho land on which it fell has been offered $300 for it
Wo learn from the editor of the Caledonin (0.) Argus that
the nhove statement of the Oleveland Leader in untrue,

Ead - -—

ENCINEERING INVENTIONS,

Mr, Samuel L, Marsden, of New Haven, Co
ented an improvement in that class of ¢
opernte with a reciprocating moviog jaw or
vention consists in constructing a vertical ja
with an adjustable pitman, friction driving
lever, toggle, and jaw plates, arranged 5o as
efficiency, durability, and convenience of the

Massrs, Alvin R, Bailey and Jumes B, Glass,
Somerville, Mass,, have patented pucking for the
rods of pumps, and of compressors for compressing air or
chemienl gases for refrigerators and ice-making, and for
other uses. It is k0 constructed that it will not lose its plia-
bility nnd usefulness from long use, and which will require
only a light pressure to keep it tight, so that the piston rod
may work free and cool.

An improved apparatus for increasing the production
from ofl wells has been patented by Mr, Charles S. Shoup,
of Franklin, Pa. The object of this inyention is to increase
the production of oil wells by inducing and stimulating the
flow from the oil rock when it falls. The invention con
sists in a return pipe connected with the tubes of the pump
and the casing head of the well and fitted with cocks,
whereby the oil may be passed to the tanks or direeted
through the casing head, and thence conducted down be-
tween the casing and the pump tubing alongside of the
steampipe to the oil rock at the bottom of the well, for the
purpose of clearing the well of paraffine.

Mr, Conrad H, Matthiessen, of Odell, TIL, has patented an
improved road scraper which may be used for scraping and
planing roads, and for ditching and other similar purposes.
It consists in & novel arrangement of devices for raising and
lowering the blade, and for adjusting it to different posi-
tions.

—————etl - e
Anclent Man In Missourl,
The finding of numerous relics of a buried race, on an an-
cient horizon, from twenty to thirty feet below the present
level of country in Missouri and Kansas, was noted in this

may be stripped off in one continuous movement. Provided | PAper 8 few months ago. The St. Louis Republican gives

care has been taken to let the paper wet ectly dry, the | Particulars of another find of an unmistakable cbameter
S Sy Ly dax | made last spring in Franklin county, Missouri, by Dr. R. W

Booth, who was engaged in iron mining about three miles
from Dry Branch, a station on the St. Louis and Santa Fé
Railroad. At a depth of eighteen feet below the surface
the miners yncovered a human skull, with portions of the
ribs, vertebral column, and collar bore. With them were
found two fiint arrow heads of the most primitive type, im-
perfect in shape and barbed. A few pieces of charcoal
were also found at the same time and place. Dr. Booth
was fully aware of the importance of the discovery and
tried to preserve everything found, but upon touching the
skull it crumbled to dust, and some of the other bones
broke into small picees and partly crumbled away, but
enough was preserved to fully establish the fact that they
are human bones,

Some fifteen or twenty days subsequent to the first find-
ing, at a depth of twenty-four feet below the surface, other
bones were found—a thigh bone and a portion of the verte
bra, and severnl pieces of charred wood, the bones appar-
ently helonging to the first found skeleton. In both cases
the bones rested upon a fibrous stratum, suspected at the
time to be a fragment of coarse matting. This lay upon a
floor of soft but solid iron ore, which retained the imprint
of the fibers,

the operatives to breathe by supplying a proper quuntity of
oxygen to tuke up and purify the deadly carbopic acid
gns given off their lungs.
and there is not o foul sickening smell that steam always
| gives off, and the operatives are more cheerful, and there is
loss sickness among them since its fntroduction.

J.LL

- @ -—
A False Metoorie Report,

The Clovelund Leader stntes that at midnight on Satur-
day, August 16, Caledonia, Marion conunty, was visited by o
terrific thunderstorm, accompanied by hail and the moat |
vivid lghtuiog, flash following flush in quick succession. |
T'here hud been o political meeting there that evening, and
the people from the nelghboring villages and surrounding
country were detained by the storm,  Suddenly the sky ap-
| peared ax bright as noonday, in fact fine print could casily
| have been read, so great was the light, but strange to say
the light was steady, not flash after flash, as it would have
been had tho lght been caused by Hghtning. A deafoning
roar was heard, continning to become louder as the lght |
became brighter.  Gradually the roaring changoed to a hiss-
Ing, sparkling sound. Tt is needless to say that the people |
wore frightened, and upon runniog into the street o ball of
seoming fire came moving through the air from the north- |
[ oust.  The ball seemed to be at least twenty tive foot in dl-’

nmoter,  As it neared the carth the heat could be plainly
[felt. The body struck the earth Just north of the village

It also sweetens up the room, |

Overlying the last found bones was a stratum of what ap-
peared to be loam or sod from two and a balf to three inches
thick, below which was a deposit of soft red hematite iron

ore, lying upon two large bowlders of hand ore standing on

| edge, standing at an angle of about forty-five degrees, the
| upper ends leaning agaiost each other, thus forming a con-
!siderable cavity, which was filled with blue specular and
| hard red ore and clay, lying upon a floor of solid red hema-
[tite, It was in this cavity that the hones, matting, and
charred wood were found, intermixed with ore,

The iudications are that the filled cavity had originally
been o sort of cave, and that the sapposed matting was more
probably a layer of twigs, rashes, or weeds, which the in-
habitants of the eave had used a8 a bed, as the fiber marks
cross onch other rrogularly.  The ore bed in which the re-
maing were found, and part of which seems to have formed
after the period of human occupation of the cave, les in the
second (or saccharoidal) sandstone of the Lower Silurian,

4O -

Wi have recelved a finely ustrated 70 page catalogue
of wood-working mechinery ixsued by Messrs. Rowley &
Hermanee, of Willlamsport, Pa. It describes o large variety
of lmproved wood working machinery adapted to almost
overy Imaginable use, One of the machines made by this
tirm i deseribed To another columu,
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ONS RELATING _I’O Pm ;:lﬁl MARKS, ETC, U. 8. Cirenit Conrt  District of Massachusetts,
0. 8. Clroult Court—Northorn District of Hlinols. | CROWELL £, PARMENTER, —COUNING AND PUTTING UP FISIL

ADANMS ILLINOIE MANKUFA G COMPANY.~—PATENT Where, in his contract with the defondant, the plaintitf
= m';::,m agreed that ho would sell no loenses for loss than a cortain
price, and it conelusively appears that he has broken such
ngroement in a way calculated to injure the defendant, n
proliminary injunction will be denied, notwithstunding the
fact that the defondant has admittedly failed to pay his stipu-
lated royalty.

The motions in this case and several others (No. Ddda, s,
USRS 8.t George G. Tarr; No. 045, es. George W. Adams; No. 94da,

a‘wank o ol o e compaonns| 2% 0 T R0 D U N

| va James Q. Tarr; No. 047, oo J. . Stanwoond; No, Wia,
. .vlrlll::lps‘l.r::::l;;‘li::gt: l:;‘b‘([)‘luw]:'lﬁ:',:; | va. James L. Shute; No. 918, ev. Charles 1, Gressey, aud No,

i Iafhaut must bave s decree {n this sult 0484, re. Savnnel Lane) aro founded on the same patent for
i, complaing J .|

y [e tting up flsh whioh s relled on in Crowell o,
pading featuro of this patent is the construction of n | curing and putting ug

Havrlow.

‘ Flobe lantorn, #o arranged that the globe m'n hlo mndlliv' In tho cases.now. under. consideration  tho soveral defon:
removed and replaced, and at the same lh;m‘ :m\o'l lm‘ motal- dants had. as teants i commion, an exclusive Joenso or
lic parts of the frame permancntly attached h‘lg"l 35 nlu ": grant, which, s they contend, gives them full power (o use
to make a baskot in which the globe will be bel orrmln "“r‘ the fnvention to the end of the term.  They admit a failure
even if the cateh holding the top or d“‘.“e to ('h“ 3 gy e H pay the royalties agreed on, but contend that the license
the lantern is unfastened. This is oblained by hinging ““; is not conditional, and that no right of resuming his grant
top or dome to the guard on one !_ddc. e ‘m.“ 4 c:ullbu clo&t“; has been reserved to the plaintifl, but that he must briog his
firmly to the guard by the operation of a hinge and n c‘uu A ik ot Taw b the royalties, or his suit in equity for an
on the side opposite the hinge, so'llml wlicn the top nT N aceount of those royalties, from time to time a4 he may be
is li(:;d or thr‘own h:;k 0"1)'1‘hso::.:lg)cio:xlzsgollfﬂ::li:u:l‘:";’. injured—a different and less stringent remedy than that
moved from the guard, 1D St " | which fs sought by this bill.

ment are obyious, Tt '“"k“"l?mcm Z‘(;“p]c :]n CO‘"_;‘""culo“' I shall nol!i]incu)su this igsue at the present time, I shall
with few complications, easily clean o xlm ‘pu "ll‘lln“l ‘cxs assume that, under the frame of the bill, the plaintilf can
linble dlo ::sc:;denm than any other form of lantern which hus have some remedy in this court as well as in a court of law.
been devised.

The reason why I refuse this preliminary and peremptory
!l Ba?:“:t:'d ‘;'l:n:’:' l“‘;ﬁl‘o?:‘?‘?;e;2:1”;::?;[::;(‘;““;?{: 'injunction moved for is that by the contract between the
A ! Ui
piorio 'l‘:re Elea 2P constructing the lantern that (he| parties, and as a part of it, in connldemliop of the agree
P;“;:L imply held in pl,l& by the guard, and could be | ™ents on the part of the defendants, the plaintiff agreed that
ERpp e ¥ R R y icense ss thy rtain price, and
readily removed, was not new when Irwin entered the fled: | o PO S s s
but T am satisfied that the Irwin patent can be sustained so | uuil:'liccnses fc.)r 4 Seeyinncti sl s A it i
far as its particular deviee is concerned. It isevidently use- | A vy Wit R fothr Aot (o Ma il defendn'nt.s e
ful, and by its application a very useful lantern is obtained, | = % z : A
The loose-globe lanterns which bad been made prior to which would scem calculatod to!njure them in m"*""fl dl:l
hat of Trwin’s, as shown in the proof, are: sive rights. These aflidavits are wholly ung)n(;mdlctc i nlll
tha vin's, ) are: ?
must be taken at this hearing to be true. nder these cir-
First, Westlake, where the arrangement was such that you e %
. / : . | cumstances a court of equity cannot lend its most stringent
e OI’:;‘gmgl‘::rsc:;:;f :::Lusgll;:ﬂ l[l(:o::;' l“;ﬁ"n{ll(:l:lr'“ [r;) ‘ remedy to the plaintiff in advance of the trial or hearing at
move ¢ P E r. e . AX 2 . i ¥
this the parts of the lantorn can be scparated by the means | which the accounts and damages may be properly adjusted

of springs and catches, so that finally the globe can be taken | bc;;&::.:n u:ieeg:ned.ie&
out through the top of the guard. Third, Waters' lantern, L
N . : : e e r———
LT S B B P B o s e
CHARel] Bugiivh pHent.. « XU, D0 3 e K Al the recent meeting of the Institution of Mechanical En-
around lantern should be called a removable guard, Seventh, 2
Mol Eiehth. Colburn gineers, Barrow-in-Furness, an interesting paper, from which
- Yl < o : we take the following, was read by Mr. James Humphrys. on
All these devices bave some provision by which the parts Z z
M e the Inman steamship City of Rome, now in course of con-
of the lantern can be 1o a greater or less extent separated, 5 :
20 s struction by the Barrow Sbipbuilding Company. We hope
but they none of them can, I think, be said 1o suggest the || :
S - : ¥ % in an early number Lo publish Mr. Humpbrys' paper in its
specific mode by which Irwin made his globe removable and | iyt ith di Soakde fhe resanttons oo
e (ks countiban of it aasts ol BEs A | complete form, with diagrams, but in the meantime we may
0 : 2 s s give some of the leading particulars of the vessel to which it
Patent may be sustained as a special device, and, as de- o)
S T N T complainant must have a relates. This splendid steamer will, when completed, be the
: € - | largest vessel afloat, with the exception of the Great Eastern.
! Her dimensions are: Length between perpendiculars, 546
:feel; length over all, 600 feet; extreme breadth, 52 feet 3
‘ inches; and depthof hold, 87 feet.  She will bave staterooms
S for 271 passengers, and accommodation for 1,500 emigrants,
Appeal from Eraminer of Trade Marks. provision being mude for carrying about 260 emigrants at
Marble, Commissioner: the fore end and 240 at the aft end on the main deck, and
Applicants in this case seck to register as a trade mark for | for 1,000 more on the lower deck. The grand dining saloon
ticking the word *‘ Lancaster,” accompanied by the symboli- : is 72 feet long, 52 feet wide, and 9 feet high, or 17 feet in
cal representation of a rose. | the way of the large opening through the drawing room
As this case was presented in the first instance the word  above; this saloon will afford accommodation for dining 248
alone was described and claimed as constituting the one es- | persons at once. The estimated weight of the City of Rome
sential feature of the mark; but the registration having been | complete and ready for sea is 8,000 tons, while her displace-
refused by the Examiner upon the ground that this word ment on 28 feet mean draught is 13,500 tons, so that she will
was geographically descriptive, an amendment to the appli- | have a dead weight-carrying power of 5,500 tons.  Her holds,
cation was made, and the symbolical representation of a rose | however, have a cubical capacity of 88,600 cubic feet, equiva-
was also included. This amendment was held by the Ex- | lent to 7,720 tons measurement at 50 cubic feet per ton,
aminer not 1o relieve the case of the previous objection, and |  In the constructive dotails of the City of Rome every on-
from bis unfavorable decislon upon this point the present | deavor has been made 1o insure strength combined with Ligh-
appeal has been taken, clnss accommodation, The hull s divided into water-
Counsel for applicants, in support of their appeal, have | tight compartments by a number of bulkbeads, the max-
urged that the action of the Examiner is orroneous for the | imum of any one of thess compartments being about 60
reasons (1) that it is inconsistent with the previous practice (fect.  All the bulkheads are fitted with water-tight
of the Office, the word ** Lancaster ” being a proper trade | doors of the Admiralty pattern, worked either from above or
mark, and (2) that, even admitting that the word alone is not | below, and provided with tell-taleson deck. At the fore end
properly registrable, this objection is avoided by the use in  a double bottom Is provided for a length of about 150 fect
connection therewith of the arbitrary symbol of a rose, from the stern Lo give grontor safety in the event of strand
Held by the Commissioner: ing. The framing is of the ordinary type. The vessel has
1. That aa a rule geographical names cannot be allowed | two complete iron decks above, while the lower deck is com-
registration as trade marks. plete for half itslength, nod hus wide side plating for the ro-
2. That before sny geographical name can be said to |mainder. There are nine tiers of keelsons running fore nnd
be registrable It must clearly appear that the place of | aft, the five central ones being of uniform height, and belog
that name is such « one that the word will be understood by ‘cnrried unbroken through engine and boiler rooms. The
the genera) purchasing public us primarily fanciful, and that | stern frame, which is now being made at the Mersey Steel
manufacturers of like goods at such place cannot so0 mark | and Iron Works, is estimated to weigh 33 tons when ﬂ.ul-lml,
thekr wares and claim the protection of our laws. and will be the largest single forging of its kind ever made.
:.'ﬂnuhe.enu-l features of a trade mark are those, The City of Rome will have a single screw, 24 feot in
only which sezve kn whole or in part todistinguish the goods | dinmeter, driven by three sets of compound engines of the
of the party by whom such mark is adopted, and it s not jnverted tandem type, these engines sctuating cranks set at
proper that anything should be deseribed as essentinl which | 120°.  Each engine has o bigh-pressure evlinder 44 sho
the would hold ot) [ i bigh-pressure cylinder 48 inchoes,
courts otherwise; and | and low-pressure cylindor 86 inches in dinmetor, the stroke
l:.u'l;l;ﬂ mm'in :nlcnl;:cdmto deceive the public as to the belng 6 feet, The high-pressure oylinder is supported above
P mantfacture should not be allowed rogistration. | the corresponding low-pressure oylinder by three wrought

lﬂmtd.l ¢ decision of the Examiner of Trade "Mk"hm'cnnllngly "iron columns, the arrmngement giving ready acoess 1o the

stuffing boxes, cte.  The eylinder covers are made o halves

Blodgett, J. :

e :) blil for injunction and account.  Complainant is
imitted 1o be the owner of two letters patent issued by the
to J, 0, Irwin, the first, No. 47,651, duted |

l nd the other, No. 50,501, dated October 24,

By the Commissioner of Patents.,
EX PARTE FARNUM & CO,—TRADE MARK.—TICKINGS,

| for ensy removal, The valve faces are on the fronts of the
.c\'llndc:rs. the valves boing driven by eccentries on an inde.
:p.l'mlt‘nl shaft conpled to the muin shaft at each end by
pair of mortise whoels. The crank-shaft is a bulltup shaft,
and 18 being made by 8ir Josoph Whitworth & Co., of their
compressed gteol, Tt will welgh complete 64 tons, and will
have main bearings 25 inches In dinmeter by 881¢ inches
long, and crank-ping 26 Inches in dinmeter by 28 inches long,
The serew shafting isalso belng made of the Whitworth com.
pressed steel, and will be hollow, The intermodinte shafting
is 24 inches in diamoter, with a 14 inch hole through it, while
the propeller shaft is 25 inches in dinmeter by 801¢ feet long,
and will weigh 18 tons. The thrust shaft will weigh 17 toos,
and will have 18 collars 8014 inches in diameter, giving a
surfnce of 6,000 square inches. The engine bed plate will
welgh 100 tons, The surface condensers contain nearly 17
miles of tubing, exposing 17,000 square feet of surface, and
tho condensing water will be supplied by two doubleacting
clrenlnting pumps, 20 inches in diameter, with 8 feet stroke,
worked by the forward and aft engines respectively, ns aro
wlso the bilge and feed pumps, and the air pumps, the latter
belng 89 inches in dinmeter, with 8 feet stroke.  There are
nlso o large centrifugal pumpling engine (for pumpling heavy
lenks, and which ean be arranged to discharge through the
condensers), and three auxiliary pumping engines for boiler
feeding, bilge pumping, ete.

The boilers are eight in number, arranged in two boiler
rooms of moderato size separated by a water tight bulkhead,
The bollers, which are of the cylindrical double-ended type,
14 fect in dinmetor by 10 feet long, are arranged fore and
aft in four blocks of two each, the two central blocks being
separated by the transverse bulkhead just mentioned,
The coal bunkers are along the sides of the ship and form
part of the structure; it is intended to make these bunkers
and keelsons water-tight so as to constitute the inner skin
at the points where they occur.  Each boiler has six furnaces,
8 feet 9 inches in dismeler, and with separate combustion
chambers. The fire grates are 6 feet long, the total area
being 1,080 square feet.  Each boiler has a stenm receiver,
13 feet long by 4 feet diameter, The furnaces and combus-
tion chambers are of Bowling iron, and the shells of iron
made by Sir John Brown & Co., the plates being 24 feet 8
inches long by 4 feet 414 inches wide and 11 inches thick, the
weight being nearly 21¢ tons each. The boilers are made
for a working pressure of 90 pounds per square inch.

The engines are intended to develop in regular work 8,000
indicated horse power, but to be capable of developing
10,000 horse power. The speed expected is 18 knols per
hour. The vessel will have four masts, and will be full ship-
rigged, with the addition of the fore and aft rigged figger
mast; she is expected to be ready for service next summer,
and will ply between New York and Liverpool.

- i

Steam Cable Towing on Eric Canal,

Notice was taken a few weeks since of a protest by cer-
tain beat owners and others against the use of the steam
cable towing system on Erie Canal. The charges entered
against the system, especially with reference to its incon-
venience and unprofitableness, do not appear to be well sup-
ported by fact. At any rate, the traffic of the canal so far
this year has been uncommonly large, and much of the in-
crease is attributed to the speedy and economical cable
service.

The official returns received at the Produce Exchange
show the total movement on the canals since they were
opened until August 14, to be fully 80 per cent greater than
for the same period last year, as follows:

Seven hundred boats have abandoned the old system of
towing and adopted the new; and it is claimed that the in-
crease of speed secured by the cable has increased the ca-
pacity of the canal fully 15 per cent. At the same time the
boat owners, through the more rapid movement of their car-
goes and more frequent trips, have been able to make larger
profits, and the revenue of the State has boen materially
sugmented.  If no serious breaks oconr in the canal it is ex-
pected hat the toll- sheet at the end of the season will show
A revenue far in excess of anything recorded heretofore.

e e

The Dylng Fish of Lake Ontario,

Notice was recently taken in this paper of the wholesale
destruction of fish, supposed to be young land-locked shad,
in Lake Ontario.  Mr. Seth Green, Fish Commissioner, says
that they are a differont fish, belonging to another branch of
the shad family, They apponr to be very prolifie, and tra-
vel inschools 8o large that all are unable to find food, Those
ot the head of the schools plek up all the food, uod those
behind starve to death.  Mr. Green says he has picked up
and examined hundreds of them. They are but little more
than skin and bones, and have nothing whatever in their sto-
machs.  The same fish bave also appeared in Cayuga Lake,
but are not as large as those of Lake Ontario. During a
recent visit to the former lake he observed a sehool feeding.
He followed in their wake, as he had done before in Lako
Ontario, and picked up several not yet dead, and found
they wero dying from starvation. They have made thelr
appearance in both Sencea and Cayuga Inkes, and it is a
mystery how they gotthere. In order to get  these Inkes
from Lake Ontario—that is, if they come that way~—there
are several dams which it would seem impossible for them

10 get over,
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Busicess and Personal,

The CAarge for Insertion wnider this Aoad b One Dollar

e Hne for saek insertion ; about dght words to @ line.

Advertioments must be reccived  al publication afice
“an early as Thurwday morning to appear in next issc,
S The publishers of thie paper guarantee to adser-
thwers a clreulation of not lew than 30,000 coples ceery
Sovelly larve,

Inventors wishing Premium Lists of the N. Y. State

Pulr, froe by mall, sddress Lingeafolter & Co., Patent
Sollers, "ablishers of Patent Herald, Amsterdam, N. Y.

Wanted. —Address of Parties Making Rolls for Level-
ing Half<inoh Iron. W, I, Nutler, ¥ Broadway, N. Y.

Wanted. —~Second-hand Mydmalic Press, 600 to 1,000
tons capacity. K. R 1., Cooley's Hotel, Springfield, Mass.

Fino Gray Irom Castings to order. A Winterbarn,
Foundry, ¥ DeWitt St Albany, N. Y.

Wanted, finat-claas large Planer, new or second-hand.
Address Lambertville Iron Works, Lambertville, N. J.

Klovators, Frolght and l‘n-wv lliuhlu Pulleys
and Hangers. L. S Graves & Son, Rochester, N. Y

For atent Shapers and Plancrs, sew (e, adv. p. 136,
Comb' Munch & Shears: Universal Lathe Choeks, Lam-
bortyilla lron Works, Lambertville, N. J. Seoad. p. ™

Wheels and Pinfons. heavy and light, remarkably
| Mrong and durable. Bspecially sulted for sugar mills
! and similar work. Clroulars on spplioation. )'ittaburg
| Bteol Casting Company, Pittaurg, I'n

Mineral Lands Prospeetod, Arteslan Wells Borsd, by
Pa. Dismond Drill Co. flox €22, Pottaville, P, oo p. 157,

C.J. Pltt & Co., Show Case Manufacturers, 235 Canal
St., Now York. Omn promptly sttended to. send for
fllustrated eatalogue with prices.

Catechism of the Locomotive, 085 pages, 20 engrav i
Ings. The most accurate, complete. and easily under-
stood book on the Locomotive. Price #2590, Send for |
A catalogue of rallroad books. The Rallroad Gasetto, 73 |
Broadway, New York.

Elevators. —Stokes & Parrish, Phila, Pa.  See p. 157,

Machine Knives for Wood working Machinery, Book
Binders, and Papor Mills. Large kaife work s spocialty .

., B, Rogers & Co,, Norwleh, Conn,, Wood Working |

Machinory of every kind. ¥ee adv,, page 18,

2d-hand Machinlsta’ Tools, Lathes, Planers, snd Drills,
for sale. Address Hawes Machine Co., Fall River, Mass.

Reclpes and Information on all Indastrial Processes.
Park Bonjamin's Export Oflice, % Astor House, N. Y.

Dish Washing Machine wanted; one that ls capable l
of waahing 25,000 dally. A lberal offer will bo made any
party possessing such & machine, by addressiog D.\V. M.,
Box T, Now York olty.

Exporta In Patent Causes and Mechanieal C 1

s Parallol Vise. Tuylor.

Pensield (Pulley) Blocks, Lockport, N. Y. See ad. p. 157,
L&hnh(&n'l’hblldhbu-ﬁl( Tools, p.m

TS

HINTS TO CORRESPONDENTS,
will be pald 10 communications unless

No atu

Park Bonjamin & Dro, 80 Astor House, New York,
Telophones ropaired, parts of same for sale. Send
stamp for clroulars, 1% O, Box A1, Jorsoy Olty, N.J.
Corragated Wronght Iron for Tires on Traction En-
ginos, oto. Sole mfrs,, . Lloyd, Son & Co,, Pittsb'g. Pa.
Malleable and Gray Irou Castings, all descriptions, by
Erlo Malleable Iron Company, limited, Erle, Pa.
Apply to J. H. Blaisdel) for all kinds of Wood and
Iron Working Machinery. 07 Liberty St., New York.
catalogue.

Send for (llustrated

Ou'n.' Pen (Just patented), having the

polnt section, Is the very latest

w Wmu..m 18, 1@
Ma.
MdehmAmﬂm Newspapers.
Special lists freo. Address E. N. Freshman & Bros., Cin-
cinnati, 0.

Skinner & Wood, Erie, Pa., Portable and Stationary
Engines, are full of orders, and withdmw thelr tllustru-
ted advertisement. Send for thelr now circul

accompanied with the full name and address of the
writer,

Names and addresses of correspondents will not be
glven to ingquirers.

Werenew our request that correspondents, in referring
to former answers or articles, will be kind enough 1o
name tho date of the paper and the page, or the number
of the question.

Correspondents whose Inquiries do not app after
a reasonable time shoald repeat them. If not then pab.
lished, they may conclude that, for good ressoms, the
Editor declines them.

Persons desiring special information which s parely
of a personal character, and not of gemeral interest,
should remit from $1 to $5, according to the sabject,
as we cannol be expected to spend time and labor (o
obtain such information without remaneration.

Any nnmbers of the SCIENTIFIC AMERICAN SUPPLE-
MENT referred toin these columns may be had at this
office. Price 10 cents each.

Sweetland & Co,, 126 Unlon St., New Haven, Conn., |

manufacture the Sweotland Combination Chuck.
Power, Foot, and Hand Presses for Metal Workers,
Lowest prices, Poorloss Punch & Shear Co, 52 Dey 8t.,N. ¥,
The Brown Automatic Cut-off Engine; unexceiled for
workmanship, oconomy, and durability. Write for in-
formation. C, H. Brown & Co,, Fitchburg, Mass.

For the best Stave, Barrel, Keg, and Hogshead Ma-

(1) F. W. L. asks if there is any way to
test for gold as an alloy of other metals, and if wo, what?
A_ Rub the alloy upon a plece of hard slate (the toach-
stone used by jewelers is better), warm the stone and
moisten it with strong nitrie acid, «If the metallic
streaks do not disappear gold s present iu the alloy.

@) J. A, G. writes: 1. In making a dyna-

chinery, nddress H. A. Crossiey, Cloveland, Ohio. |
Best Oak Tanned Leather Beldng. Wm. F. Fore- |
paugh.Jr., & Bros., 35! Jefferson 5t., Philadelphis, Pa.

National Steel Tube Cleaner for boiler tubes. Adjust- | l

mo-electric machine, balf the size of the one described
in SurrrexxsT No. 161, what Nos, of wires should be
used? The Nos. given are 16and 18. A. Use Nos. 18
! and 20. There In no object in making a dynamo machine
smaller than the one referred to. 2, Isthereany p

| tar. In ordering ploase stato the number and date of the

(OFFICIAL. | | Gate. ¥. 3. Lo, R o
Gate, W. 5. WHKlnson ... . O
| Giate closer, C 10, BRWYOr . coooivivimirinnaninserss SN0

INDEX OF INVENTIONS  Gear triction. L. Biseacciantl ... sisreibinisose IR0

unmunmmmmmnu . 0

ok W | Girder, areh, W. 5. Pryet, I0.. cocoicivies oo v vee SOSS

Letters Patent of the United States were Glass furnace, J, W. Vogel . 1.
Granted In the Week Ending | Glue, ete.. apparatus for dntu.l.' ﬂnll

| Glutinous and starchy substances
Am“ lo 1880, | corn, obtaining, L. J Beonett..

AND EACH BEARING THAT DATE, Gmainarl J. P Falghem .

Graln drill, B, Kegan ().,
|'nmu- marked (r) are relssood patents,] Grate, fire, P. 5w
3 2o | Guano distributer, D, A 8

| Hair pin, C. Inskeep

A Mulod copy of toe specitication and drawing of any
patent o the aonexed (ist, also of any patent lsued
since 198, will bo furnished from this office for one dol-

patent destred and remit to Munn & Co, 5 Park Row,

Now York city. We also furnish copies of patents
granted prioe to 186 but at Incremsed oost, as tho speci- Warlag

m.«mmu-uumnm

Add uh’mluu par of phosphoric, B
N. Horsford ..
Alr compressing -w-mu.ll M, Catlln, .........
Alumi facture of, F. Laur (7).....
Aluminum and gold alloy, electro-deposition of,
G. LiINSODMBYET . cccuvoorrrescsarssse sosssssssae
Animal trap, W. F. Witherington .
Annunciator, electrical, B. Smith v
Asbestos sheet for roofing, ete., I1. W, Johna ..
Asbestos sheet for roofing, eto., wmpund.n.w.
Johna ...
Ammx.)llebalt-dnrmulcl
Awning, C. E. Fritsch........ .
Band tie, G, . Richardson ..
Beefstoak masticators, mould for, J.
Bolt tastening, W. \V, Green
Bird cage pereh, 11, Blahop, ...
Blind, window, D. L. Jaques
Boats, foot boudnndnuﬂncupwllutw M
F. Davis... ... oo "
Boll.hudluwhuu J l.t!.C.Chrt...
Book bloding, J. W. Loveridge ...... .......
Boot upper, 1. E. Van Beaschoten........ .
Bow, cross, Sanftieben & Rusel .
Boxes and other receptacies, materials to be used
in the construction of, G. W, Bradley.......... = o
Brewen' cellars, apparatus for purifying the alr
tn, F. W. Wiescbrock ... .. .. evsasasaRsasenss =m|ma»
Bridge, trass, E. Dixon . v oo
Bridiobit. G. T. !‘(dalonb .
Brush, Calkins & Hadger ..
Brush, metallie, O. Amln
Brush, shoe, J. Fenton ..
mwmmmw ta nlorwooca(

= Indicating device, J. Rothenbucher......
- B lmnuuonmuuuvo.!o'uhtwmc cevace

Ironing muhlno J. K. O'Rell covcearssasssssonesee
Ironing machines, clothes supporting apron for,

[ H B SImI..cuisveasannnasroresarsoasane — =90
Jack, G. Wollet .. s
Lamp, J. H. anoo
Lamp burner, mmnﬂ.: l.‘uuh-u susebesssd
Lamp, eloctric, H. S, MaXIm ...cvvvvrnresiossesnnes

| Lamps. removing alr from globes aof eloctrie, H.,

. Maxim

| Medical compound for ague, O, Taylor..

and preserving, R, M. Caffall.....ooooiiiianns o m‘wmnﬁluﬂwllb&P D. Mote.. 4
Button and button fastening, D. L. Morgan. . ... 20868 yaeq) .Murwwumummnm
Calendsar, J. B. KIDEG ...occocrsssssevecs saesssveres 01,088 | M. Briggs.. o W d

Calipers and dividers, 1. Kinney ...

057 Meters, eou«uou tut. A !qu.y
Can top, Mason & Bergman ... ..

U0 | Myx cooler and heater, FL W. \\d-
Car brake, B. H. Norris.......... mm-umuooommndnmuau«mw. Frele-
Car brake, automatic, B. L. Stowe ... . .

mbnke,mwmuc.wmtlm ......... :n.us
Car, cattle, J. T. Howard....ooouvinien :

Car coupling, H. B, Howard ...,
Car g L.B. W h ..
Car, cylinder, J. W. Shryock .......
Car, cylinder, T. T. Prosser.....
Car, dumplog, M. Burns....

Millstone paint staffs, truing, W. Lehmana.......
++ B0 | yirror holder, hand. Webb & Myrhek ...oversrsnees
vee BPM  Moulding purposes, pattern block for, G. Wool-

+« T | Moth and tnsect proof carpet lining and merchan.
o diseo packing, Noyes & White.........
«oe I8 | ygalin, machine for stzing, C. Metaler. .

Car spring, A. B. Davia... L0, 309 | Nufling machine, McKay & Tobey ..........
Car wheel, T. T. Prosser..... ... 391,000, 31006 | Nycxel plating, solution for, H, L. Faas....uveeeee
Car whee! chill, W, WIlmIngton . ...oovveeiconinns MIN  Nipper for boat ropes, W. McKay........ A
Cars, spparatus for moving tram, J. R, Pursell... 300 | Nt loek, B P. Alexander ..........

‘ete. Condit. Hanson & Van Winkle, Newark, N. J., and | 00¢-quarter inch tn diameter through s picce of 21-oance

able, durable. Chalmers-Spence Cu.,#0 John St N. Y. | by which the meiting point of parafiine may be ralsed,
mmuum-:u-:-mm | Jeaving it tasteless and inodorous? A, We know of no

sppuarance as Whole Pulleys.  Yocom & Son's Shafting | way, 3. Are celluloid collars, ete., Infurioas or poison-

Works, Drinker St., I'bladelphia. Pa. | ous to the wearer? Dealers here say %0, bat I think only
Stave, Barrel, Keg, and Hogshead Machinery a spe-  becanse they wish to discourage the use of cellulold

clalty, by E. & 8. Holmes, Buffalo, N. Y. 'gwd-. A. They are not considered polsonous.
Nickel Plating, —~Sole manufacturers cast nickel an- : T wish

odes, pure nickel mmmnn-.m-.l (8) V. V.0B. writes: 1 0.0:1L & hole

2 and 34 Liberty 5t., Now York. glass. How can I do so without breaking it? A. Itcan
Peck's Patent Drop Press. Sco adv., page 140. :.';-m.,"’..;'é':.:.‘:f:e"a while drmd:lillh mmml:
MM“MMWMW ete. | containing & little gum camphor. A safer way, however,

Fruit & other can tools. Bliss & Willlams. B'klyn. N. Y. | j5 10 usen one-quarter inch copper tube as a drill, and
lblln:lhllﬂh Presses and Pumps, Polishing and | apply emery and ofl or water to it as it revolves.

Bufing Machinery, Patent P'anches, Shears, " .

Lyon & Co., 410 Grand 8., ,:"':m ete. B | 4y 0. & G. ask: 1. For a cheap substitute

Sheet Motal Prosses. Ferr Bridgot | for shellac varnish. Ts there another solvent for shellac,
8005 ""’"belldu alcohol, that will answer as a varnish, and

Wright's Patent Steam Bogine, with aatomatic cut | ypiey will dry woderately quick? A. Shellac is solable
m}.““““"‘ e made. ¥or pricos. address WIllam | ip aicohol, wood naphtha (crude methylic alcoho), ln
! aqueogs solution of borax (borax 1, shellac 6), and to
For Mill Mach'y & Mill Furnishing, see illus. adv. p.“'.‘mm;mmmmu water. 2. What is the
Bargess' Non-condnctor for Heated Sarfaces; casfly most practical book with recelpts for staining woods,
applied, eficient. snd Inexpensive. Applicadle to plain  making cheap vamlshes, ete. A, You should sddress
or carved surfaces, pipes, 0lbows, and valves. See p.34. | the bookdealers whoadvertise In those columns for thelr
. Eclipse Portable Engioe. See [Mustruted adv.,p. 125 an!mu.u

Mldb'uhf.l::-r‘:.dm and latest|  (3) A. R. C. asks: 1. Would a square foot
improved Sesh, Door, 1 Macbinery, Send €07 | of cold iron be larger or smaller If heated 1o 4.000° or |
eatalogue to Rowley & Hermance, Willlamsport, Pa. | 5,000° Fab.? A. It woald occupy less space, 2. Why
Blake * Lion and Esgle ** [mp'd Crusher. Ssp-m |fs it that & plece of solid fron will float ou a ladle of
Special Wood-Working Machinery of every variety. ;m:lulxonr A. For the same reason that ice nocuon
Levi Houston, Montgomery, Pa. See ad. page 142, water. See p. 110, ¢f seq., Tyndall's ** Forms of Water.

Saw Mill Machinery, Stearna Mfg. Co. ., |8 Whlunlhouhllwmnuolwbonlnwnm
feen: 14 wrought fron, and steel® A, Cast lron, 20 50 per

cent; wroaght lron, 0 1 0 0°55; steel, 0015 to 53, 4 Is
there more carbon In hard cast lron than (o softy A,
Yes.

(6)J. W. writes: 1. Ishould like to know how
to make a samplo of strong nitrle acid, 48% for nitro-
salpliarie. 1 took all the molsture 1 conld out of nitmte
of soda, and used sulphuric acld st 6%, but could not
got uny stronger than 4° nitrie; perhaps I may have
nsed too mach sulphuric acld; namely, equal quantity
to nitrate. A. Dry the nitrate thoroughly, ase strong sal-

acid, snd do not overheat or force the distillation
| or drive it too far. See Mowbeay's * Trivitroglycerine,”
2 Also how o make a pure sample for chemical pur-
| poses, as it s toored? A, Redistil] at & geatie heat, re-
Jecting the first and last portions.

() W. C B. asks if there is anything that
will render canvas fireproof. Tam king an awnlong
for steam launch, and she throws sparks oowly - o
barn the swning. Would it be practicable to get an as-
bestos awning, and would It be nrynwtntnl A Sat

urate the swnlog with & strong s
uw of soda (comml.), Asbotos cloth s mther ox-

pensive,

Improved Solid Bmery Wheels and Machinery, Au-
tomatic Kuife Grinders, Portable Chuck Jaws. Impor-
tant, that usors should have prices of these Arst class
£o0ds. American Twist Drill Co,, Meredithville, N. H. l

For Standard Turblne, see last or next number,

Fire Beick, Tlle, and Clay Rotorts, all shapes. Borguer
& O'Brion, M'f'rs, 23 Bt,, above Race, Phlla., Pa.

The $4 Deill Chuck sent free on receipt of price. A.F.
Cushuman, Hartford, Conn.

Machine Diamonds, J, Dickinson, 64 Nassau St., N. Y. |

dteam Hammers, Improved Hydraalic Jacks, -.nd'l‘ubo
Expanders, K. Dudgeon, # Columbia Sty New York.
4w H P Steamn Engines. See ady, p. 125
Wanted—The addross of 40,000 Sawyers and Lumber- |
men for & copy of BEmerson's Hand Nook of Baws. 'cnw,
&dition 180, Over K0 (lastrations and pages of valuable |
information. Bmerson, Smith & Co., Beaver Falls Pa
For Separators, Farm & Vertleal Englnes, see adv.p 157,
For Pat, Safety Elevators, Hoisting Eogines, Friction
Cluteh Pulleys, Cul-off Conpling, sea Fristie’ssd. p. 157
For Wood-Working Machinery, see llus, ady. p, 107,
Tight and Slack Barrel machinery & speciaity. John
Greenwood & Co., Roohester, N, ¥, Bee Wus. adv, p.1o7. )

o TON | Oar and scull, M. P, Davis...

Carriage aprons, ete., fastener for, J. 1ves ... .. MLMS | OAOMAUETr A. A AMDICE. ... ooensress +ereeresess
Curriage body brace, And & Hast- Otl from petrod acid resid
BEDORE oo corencani oo antetrrstsbitserteseetss

Carriage top, baby, C. C. Egerton..
Cart, graln, T. T. Prosmer
Casting car wheels, W. 5. G. Baker..
Celling, reed, C. W, Stauss .....oovies
Cement., hydraulie, A. Y. Easterdy ....
Center board for boats, M. W, Atwood.

« WLIM | packing. plston rod, 8. Armstrong ..
voee TS | Packing, steam, W. P & C. 11 wm
wers TG Palotte, palnter's, E. A, POPO ... viinieins o
vens SHLI0 | Paper Dag, F. W. KI0ODT. 000re vessasssrssnssnssnss
« JWNE | Paper boxes while drying, clamp for holding, C.
Chandeller, C M. Jones, Jr.
Churn power, J. lmce
Churn, rotary, A J. lotlud(

l‘wor or vuloanized gber applied to corset -un
as & substitote for whaleb ete, fabrh

Clothes wringer, E J smu. ....................... AR B To BOWIRE: - oxssinvteimmansaisassiossntsants =0
Cock for steam bollers, kauke, G, & Umw\mh WS | pPerforating machine, A. Shirlaw. < 11000
PRNO IO, T HREE < voreesxrssesensssssssas

Cock, cylinder. T. L. Smith ..+ covivieimmannin.
Collar pad, harness, D. Curtis. ... ... S
Colter attachment. K. W. Manwariog
Colter, rotary, A.J. Manny......
Oommode.c.l.uem .............................

Pllot wheel shafts, sheave for, W, McKay.
Pipe wrench, J. Everding .
Piston head, 8 Armstrong .
Planter, corn, M. Rumlot e
l'hm«.mnmuhumd.w ‘l' Klu ...... W0
Plastic objects, mass for manufscturing, B. Von

l'!ow sulky, J. H. Brown .
Honconwx!ocmltyudonnc F. F. Smith. m

Cotton chopper, W. G. mm
Coverings and ‘olnt mup.co-mum | 8

R. Blumenbers..... g
Currycomb, H. H Noﬂon

Cutter and cutler foger, J. O. Hrown ... . xS

Cutter hoad setting gauge, G, \\‘.Am e OO

Dish, t, G. O, Goessll sennanennans BRI

Distilling appamtus. IL B, Smith ... ... Cenees SO0

Door plate and letter recelver, comb'd, B, Free... 31,00 | 20,968

Dravght equalizer, D. M, Harkrader...... sansruas « BOT | Railing metal, J. B, Wickorsham , ... oo e SONT

Drter, B V. WIDZANE .. ooiianniirinassnmnins o WIS Ballway track and car, B, M. Boynton oo oo S00N0

Dust, apparatus for collocting and settling, C. D | Riveting, uniting motal pb:-u:.:.n. nouno-. 20,54
DIROIOW. ;5 s cassssasnanapasyisans R T T IR Rock dril), J. A, Cowles.....ouuee PRS seenes SNLSEY

Dyelng yarns, apparatus for, ¥, I, Danunhaver,. 351,004 Rooting compound, P, Wright ............ vesssssass SRS

Har plorcor, M, HRNOF c.ov o yanpamnsanmiimenin 20068 Rools and pavements, jolut for coment Hluminat-

mutmh.nu-uolmlw..l. LANG c.ovvvvives SN0

ing tiles for, W. J. Fryer. Jr...... T 0.
Eleotrical conductor, 11, G 1%  gaen wee eees SLOG  Rotary drior, T. B Worthington. . A .
Klevator, immha(\mld,.... coaensinneans SLIE - Rotary ongtoe, . Laarenoe ... ...
Enamellng compound, G. Russell . B0 Rotary engioo. G, W MUler.. ... ...
Eyeginss hook, J. Jenkin. . mnmo.mamnu
Fuoeot, J Robertson ,...... :

Food water houter, J. II Anw...
Fence, post and wire, W, M, Curry. o coowiimans
Fertilizor and manure distribater, J. George. ... BON1 | Soarf, neok. ). 1. Flolsoh,. .........................“
Fertilleer distributer, L. A, Horine ..o mu‘mm.mmtm
v\uuuu.mm'r.'r Promeer ..o

Filter, 0. Long. . [ RO, T, DRER. ¢) o0 rrernsssrn sssetrasss arnene
nnnbds.mm i . mm-— ........ AN Sewing machine, B T MROARR L
Flower pot, J. B. Pimley B iy L T Sewing machine stop mechanism, G, W C

Folding boat, T, L hwnﬂ

| Fruit drter. 5. D, Cherry .,

©oL BLANT | Shaft and axle 3N (o U
v B0 | Sheet wotal 1o m m"m.

of | yu door, L. MoKelvey

AR NS 20,08 u-.o.n.mu
mmmmmxum mmmmnﬂ“mﬁhﬂ

Gamo apparatos, A N, Kollogg . ooovmnnniiiinns WOMT Ships, ote., construction of, B M. Boynton .. nvg ',
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Shutter tastoning tron, W. J. Feyer, Jr....
Stfter, b, B P Folletl. oot C .
.lnuu:..m- blanks, devico for making. C. B
L -

R L

AT Q00K 41 s st avaivne vvan
B for lintng shoots of, G. 8

Capswoll

Wyeein
J
fot, ' Gondol

b Koy, J. M, Witie

P Tines, algnall

Powors SRS o LRt D

Telophone, mochanioal, 3 C, Coombs ...

Telephone recelvor, Lockwood & Bartloett

Temperture of wator and other lguids, appar-

appamtus for, ¥, B.

atus for regulating the, Latham & Way 201008
Thill coupling, T Larouohe. c...ooe caivens 231,007
Thill coupling, J. S, Ssybowskl . 2|m

Thread case, B, L. Fiteh.. ... caysvaves

Tinsmith’s shearing device, Stow & Grannis.
Tire tightener, B, P, Roas .
Tobaeoo., plug, P. H. Duke
Truck, car, R. M. Cosby ...

Trunk, L, Raphae! .. ...

Type bed, revolving. 8. D, Tocker......

Universal joint for tripod legs and othor pur-
poses, J, O, Glthens..ooes e . 20 0%

Upholstery, preparing moss for, C. M. Sartwell... @110
Valve for radintors, steam, 18 Viays
Vapor and other engines, 11, Cottroll....
Vapor burner, H. L, MoAvoy
Vehiolo spring, Magner &
Vehlole whoel, C, W, Ball
Ventilator,J, W, Mark
Violin, T, I'eaker.
Wagon body faoing (ron, J, Jonsen ..o oo 2
Wagon mok, furm, P, Butterfuss
Wagon ranning goar, B. C, Parvin ...
Washboard, Campbell & Lindsay ........coovne
Washiag maching, J. R. Talley et al

Wateh stem winding attachment, F. Blaner.

WL |

ably supoerior In

I NL YL (Ofee No, 20, 1L €U0, REDINGTON, Manager,

Whater guuge for marine bollers, A. H. Able ... 22080
Water wheel, turbine, Moore & Parker......... ... 281,009
Water wheel, undershot, W. Heusoy...oooooooaaee 231,041
Wells, devien for cleaning praffine from the tub-

ingrof oll,J. W, Baum ......o.ev covwe 23075
Windlass, I'. W, Hyde ..... 21047
Windmill, L. C. Ashley ..... 230,985 |
Windmlill, E. Dice....c... ... 250,928 |

Wire coller, T. T\ Prosser...

Wire colling machine, T. T. Prosser. 251,990

Yoke, leather, E. & J. C. Coverte. coee vonnns 251,012
DESIGNS, 7

Calendar snd paper welght, comb’d, F. L, Felton.. 11,857

Chandeller, F. R. Sidensticker. ... .oco eivarennses 10942 |

 NOTICE TO ARCHITEC

Dmlﬂ.\'ﬁ TO BE ADDRESSKED TO THE CHAIR-

man n{ the Ballding Cotmittee of the Now Orieans
Cotton Exchange, for 8 BUILLDING, sultable to the pur-
poses OF sald sssoclation, will be reseived on or before
nouon of FRIDAY, October 1, 18%)

Mans of the grounds and other oecessary detalls may
application at the oMce of the Superintendent
ANKe, Or by sddreasing him to oare of lck
Yrlvans post oMee,

Fac n L be acoompaniod by & clear and con.
donsed wirit dAesoription n‘ Arawings and the proposed
material of const ruetion, noder seal, and & sealed fetter,
giving address of the author, the name of the party
offering the ﬂm?m ot Lo Apgear on the dmwlngs or 1o
be sttached to the deseription

Porspoctivos will not be recolyod, and all drawings
must bo 16 1ine st & soale of ons-sixtoenth of an inch for
the ground plan snd one-otghth for the elovation.

A sum of \\'m-m be paid fur the plan adopted, the
committeo rosorving the right to mject any and all
l\l’llllll' The design lu"‘vp'l‘ﬁl 1 be the property of

New Orleans Cotton Exchange
o e ; A SCHREIBER,
Acting Chalrman of Commitiee on Bullding.
H, G. HesTEn, Seorotary.

Makors, Bls
of Tools you require.

. S ~ o Qn >
GLUCOSE AND GRAPE SUGAR.—DY
O. Luthy. An interesting nnd valuable paper, giving tho
praction] detalls of sevoral Rpproved processes for thoe |
manufacture of the above substances.  Containgd In
BOLENTIFIC AMERICAN SUPPLEMENT, No. fiti, Prioe |
10 conts, To be had at this ofice and of all nowsdenlors,
The samoe numbaer contalns o very nseful pupor, hy Jamos !
W. Parkinson, on the Preservation of Frulis with sognr, |
hmlmlluq the making of Marmnlades, Jellles, Froit
Pastes, Compotes, snd Brandlod Frults,

SOMETHING ENTIRELY NEW.

THE 500 AUTO-WRITER.

Hunidreds of duplicater. from one copy, in perfectly black
ink that will last hundreds of gears, or ax long as the ,mlwr.

Tho “Graphs ' and @ Grams " have had thelr day, Thoy
oan uxe only aniline Inks, whioh soon fado entirely, ‘I'ho
Auto-Writer moota the genornl demand for somoe-
thing substantinl, and furnishes duplicatos Ineompar
beauty, uxofulnoss, wnd durnbility.
Prico complete, logal slxe, donble, $LN,

Agonts wantod, Apply at Hendguarters, 27 'ark Plaee,

WAYMOTH LATHE.

Latest \mproved, Hotary

e e W and Stationary Bed Plan- |
R it S ord and  Huzx Ploners; |
- > Band saws;  Wardwell's |

Patent Saw Beneh Dowel
Muchine ; Chair Machine-
ry; Boring Machines, ete.
jbo large atock of Secor:d-
hand Machinery always on

. hand. Sendstamp for catn-
logue, and state just what you want, to ROLLSTONE
MACHINE Co., 48 Water St., Fitehburg, Mass.

| HISTORY AND PARTICULARS OF DR.

;nnnv:r‘a Recent d0-days Fust.—By P. H. Vander Weyde,

Dr. Vander Weyde was one of the scientitic ex-
ports and watchers who attended throughout (he fast,
and made the chemicul nnd microscopical examinations
of the excretions and blood of the patient. The present
interesting and valuuble paper contalns un accountof the
origin of the trial, and the condition and changes noted in
the patient from day to day. The paper is accompunied
with & table of Physiological Observations showing the
alteration in Dr. Tanner's welght, at successive periods |
during the fast, his pulso, tomperature, respimtion,
quantity of water taken and volded, quantitics of urea

Dishes for dinner set of table service, T, R. Davis. 11.965 | and phoxphates, engraving of the remurkable changoes |

Dishes for fish course of table service, T. R. Davis 11,85
Dishes for game course of table service, T.R.Davis 11,952
Dishes for soup course of table service, T. R. Davis 11953
Lamp fount, Nichols & McLewee
lamp standard, A, Patitz ..
Olcoth, C.T. AV . E-Meyer....... .. covcineoenes
Table service, desert sot of plates for, T. K. Davis. 1183
Toy movey box. Keyser & Rex. ... vveciiininninnes 1158

TRADE MARKS,
Olgar, clearette, cheroot, smoking tobaceo, chew.

ing tobacco. and anufl, L. O. Frey.... ...oocviees 8,002
Detergent compound. A, Bond.......... ...
Pelting. Porrett & Sons ....... . ¢
Flour, wheaten, J, C, Boyle..........

Gun, shot, Winchester Repeating Arms Company.. 8,001 |

Paln, compound for the cure of, J. Loeson.

Shirt, dress, Sinzbelmer & Deutach ........
Shirt, white dress, Singheimer & Deutsch

Shoetlp, W. Wo APSIey ... .coooniiicisnervonsisisens B
Waterprooting, stuffing, and polishing oil, E. L. Post 7,90

English Patents Issued to Americans.,

From Auguest § to August 10, 1590, inclusive.
Ammonia, manufacture of, J. L. Marsh, Brookiyn, N.Y.
Brake, milroad, W. D. Ewart, Chicago, Iil.

Halter, sttachment 1o prevent crib biting, A. Madden,
Asbury Park, N.J.

Knitting machine, J. Bradley. Lowell, Mass.

Leatbher findshiog, T. Ludetkie ¢ el, Brooklyn, N. Y.

Loeks, J. W. Post, New York city.

Seal skin clipping. F. ¥, & G. Clmiottl, New York city.

Stenm generntors and furnaces and rotary engioes there-
for, J. E. Culver, Jersey City, N, J

Sagar drylog spparstus, E. E. Quimby, Orange, N. J.

Watches, stop, H. A, Lugrin of al., Now York city.

2 duertisements,

oside Poge, ench ineertion « « «7 2
{l age, ench innertlon « « -’}.'68.: l.h!:"-""
£ (About elght words Lo a line,)
Enerarings may head advertisements at the same yate
per tene, by measuremend, as the letler press.  Adver-
tisernoniy Taual be yeceived at Jublication office ax early
':. xvnm‘y maorning (o appear in next {ane,
® putlishers of this paper gusrantes 1o ndyer.
l'hen ; mcv?uwn Of not less than %00 coples eyery

THE VITRIFIED EMERY WHEEL.

The ov)
in -;u-'{ n!rsé'f ?’f:;’: .d“."mﬁndvlﬁt. It runs dr
ork, and soft
t hients (o ¢ oyt

?z’{ (’::.m ﬂl..r@u?l‘::.l'd. Muss,

|

o h 1o+ tha inrd.
for f
Dk Koy other 'ho‘:.l. m»'-mauumw touls,

cat iron, stoo),
beps. 'ul::;;.r oﬁqr. warble, x?r:’nlu. and wood | also,
ViTi HE

in the form of tho putient’s blood corpuscles, as seon in |
the microscope : wWith muny other valuablo particulars.
Contained in SCIENTIFIC AMEIUOAN SUPPLEMENT, No.
244. Price 10cents. To bo had at this office and from
all newsdealers,

THE NEW AUTO-LITHOGRAPH !

The new relief process of Dry Cop, . Produces over
200 copies of any writing, drawing, ete.. in permanent jet
black. No aniline Ink, grus. Or prepared paper used.
Invaluable to those who must have indelible biack
coples. Supersedes the Copygram, Chromograph. Hek-
tf.;fm?h. etc.,and is unlike toem. Send for illustrated
price list and specimens. Agents wanted everywhere.

THE COPYGRAM COMPANY,
Manufscturers of the Copy] . Andersun’s Copyist and
the new Auto-Lithogrmaph, 102 £ 1M Duane St., N. Y.

< cOE BRASSMFG ¢ 2%

BRASS ™ WOLCOTTVILLE CONN. +WIRE'

C O PPER MATERIALS FOR METALLIC. _ AND
A s

Mav ¢ = — <Y
IN SHEETS. ""™UNiTion A SPECIAC

TITIN A £YIT o
TO MANUFACTURERS. A RARE OP-
portunity Is offered to any party of re<ponsibility and in-
tegri y baving an established, profitable business. but is
cramped for room and lncks ready means (o acguire more
| and enlarged facilities, Lo procare on .\I(D*EF FAVOR-

ABLE TERMS, COMMODIOUS BUILDINGS, AMPLE
POWER, VALUABLE MACHINERY, YARD OR
STORAGE ROOM, EXCLUSIVE SWITCH PRIVI-
LEGES on a first-class mllrond, with CONNECT]ONS
with ALL PARTS OF THE COUNTRY by rall and
SURPASSED ADVANTAGES FOR TRANSPORTA-
| TION b}'l'l DEWATER. within a mile of the centor of a
“XA.\U ACTURING CITY contalning nearly 70.000 {n-

habitants and two and a half hours of New York eity, For
| further particulurs, giving kind of business and what is

desired, address PRINCIPAL, I'. 0. Box 4114, N, Y. city.

{HOW TO MAKE CHEAP CONCRETE

| Walls, for Basements of Barns. Btables Outbulldings, ete,
‘(olﬁuun:nz plain and pnc(::-'-l li\lrv(‘\ll)n- which any In-
elligent person may use with advantage 1 ¢
HU"]-L“(}{Y. 133{ S0 cents. antage and econotoy,

PATIENT

(oLD ROLLED.
SHAFTING. |

The fact that this shafting has 5 per cont, grontor
| strongth, a finer finish, and Iglruor lnl guugo, llﬂm nn
| otherin use renders itundoubtedly the most o
| \} 0 nre nlso the sole munufacturers of the ¢
COLLINK PAT.COUPLING, and furnish Pul)
oto, of tho most approved styles, o6 st malled on
| nppligation to JONES & LAUGHLINS,
P'ry troet, 24 and 34 Avenues, Plttshurg,
W0 8. Cannl Stroet, Chieago, 111,
- wml.un'u{ this shafting in stors und for sule by
X L {, DANA & FITZ Boston, Mass,
Goo, Place Muchinery Ag ‘ney, 121 ('.inmuborn 8t., N. Y.

PERFECT
NEWSPAPER FILE

The Koeh Pate ; ‘
0 ot WMia, for proserving nows

ML DO |

:l:l: Aeinos, nnd l-nulthlnln. b Doen recently “"l'ml“_"!

i prioe reduond.  Subscribors to the SOESTIVIC A

, Hongers,
Pries

|}

—— e | FIUCAN u0d BOIENTIVIC A MBILCA N U150 .
MA”QF',‘ ATENT supplied for the Jow price of §1.40 by mail, o 'l\"z at the
FRICTION (LUTCHES § ELEVATORS, ’-“!‘«'-‘Ix“.«'r'.'i!a#';'.‘.'y.u'.'a-:.r.. board sidés: Inmeription
Yrench, Ge and Be patants for sals, | #YOry Oone who wishes w |"\“l'4'l"1'vl| |1x"|lu~4'\lf~(‘..u” o

or
", & CO,

Lo .‘-..3.«& by spplication Lo under
Yo Y W. =
T Mt L T N

Address
. MUNN & Co0,,

Publishors Borenrivie Axemicas

[ chanleal nod chomioal follneios,

. SALESME AR A7, T xpenacs
| W&gm 05 :*:,::“;:'::f.:n CIGARS

STEAM PUMPS.

THE NORWALK 1RON WORKS CO.,

SOUTH NORWALK, CONN. |

THE HOLLY @ “c,‘quG':» ATION €O L
5‘-5.1.(';5'4‘(95.5'753:"‘*“'.,-uvu :SCKPORT N.Y.

INFLUENCE OF PISTON SPEED

ON
the Frictional and Alr Heslstances of an Unloaded Stoam
Engine and its Connected Lites of Shaftiog in s Faetory

or Msohine Shop,~iy Uhiel-Bogiueer Ishorwood, U. 8,
N. Experimonts mada by the suthor Lo learn the power
consumed (n overcoming the fric of an unloaded
engine, Ao L oy eroo the resistance of Lhe anloaded
numercus and lon Oof shafting with th draroas
and belta,  With tabiles showing (15 The resistar of the
engine, e, e, st Lho experimontal speeds of piston, the
main belt belng drum and the
engloe worked 1 re

of the machin
rrr . at dim
1

action o e mnln drum, but
nected n work belng done. @) The o
aults of xporionts for paceriaining the separate
rosistanons of the onging, per s, or the machine shop

"

of ahnfuipg, per ae, nt differe ods of piston, 40

NOrseR' powar oxponded in « ulﬁ;mmr the 1enint.
wnee Of the ongine, per se, und of the shatting, perse, st
tho differont mrurluu-nlnl spoods of the pistan wad Jor
the oarreotod OO Pressures on It.} Congiusions oon-
talned In SCIENTIPIC AMEIUCAN SUPPLYMENT, No,
'll'l. . Prioe 10 conts. 1o be had at this odleo and (rom
Wl newsdenlors,

HTATE IRIGHTS, Nﬂll'l‘llllﬂ:.h' ANlD \\.v' Mﬂ;l‘ﬂnl;s' ﬂi‘l].\'.
by nking novelt wo patonts), for sale oheap,
of 0 money K novelty ( 'I'.‘. e P T

> > N \ N
CAPILLARITY.—BY GEO. H. 8TONE,
AM. Anlntereating lecture whereln the nuthor mnkes
the subjeot of mpllﬂurllv alenr l?' means of slmple ex-
sortments and explanations without resorting to the
'lluhur iathomatios, Contained in SCIENTIFIO AMEIL-
UAN SUPPLEMENT, NoO, & . Price 10cents, To bo had
ut this oMmoo and from all newsdenlers,

“The 1876 Injector.”

Requires no specisl

y 4

SBimple, Durable, and Re
yalves., Sond for lugtrated elroular,
Wi, SELLERS & CO., Philn,

\ ~ T Q <le)
TEMPORARY BRIDGES. DESCRIP-
ton of o type of temporary bridges, which require for
thelr oonstruction nothing mors than such undressed
wools as may be found almost anywhere, and which
mny be pm together and taken apart agaln in o few
hours, Useful on furms, @ nd in gardens nnd‘pnrk!. nnd
nlno of great utility In military operstions, Ilostrated

| with two cuts showing m.del of bridge with detalls of

struoture.and improved mode of tying Joints. Contained
in SCLENTIVIC AMERICAN SUPPLEMENT, No. 239, I'rice
10 cents, To be had at this office and from all pews-
dealers.

AL KiNoS (

ORKING MAghvecs ()

Woob WARKNE Mhcinery |

e SPEGALTOOLS, 8. 7, L
H.B. SMITH MACHINE C2 |

SMITHVILLE,BUR.CO,N.J.
CIRCULARS FREE,

( ’

3
o]
L

STUTTERING CURED by Bates' Appliances, Send
for description to SIMPSON & CO., Box 2236, New York.

WANTED.—A _LATHE TO SWING FIVE OR SIX
feet. Fourteen feet between centers,  Iron bed.
Address WARREN & MACDONALD, Alpena, Mich,

$5 5 . 6 ples worth #5000 free.  Address

E.G. RIDEOUT & CO., 10 Barclay Stroet, Now York.
EXPERIMENTSIN THE USE OF LIQUID

Agoents’ profit per week, Will prove
it or forfelt $500.00. Outnt and Sam-

Manure. A record of experiments extending over |

several years on the relative values of liguid manures

{ dcalved from various domestic animais—horses, cattle,

an Conclusions of the author as to the superior-
Iti-l nf‘l mid cow manure, with directions as to how and
when to
SUPPLEMENT, No. 239. Price 10 cents.
this office and from all newsdealers.

WANTED.—A THOROUGHLY COMPE-
tent man as Manager for an Electric and Silver Plating
Manufactory. One who is conversent with the business
in every brmanch. Address, with reference, JOHN NOT-
MAN, President, 2% King St., West, Toronto, Ont.

ENGLISH LACQUER VARNISH, FOR
protecting all kinds of steel, iron, and brass work from
rusting or tarnishing. & cts. a gallon. ned Wood
Alcohol, used in the arts in place of Graln Alcohol. 1.3

To be bad at

| t0 ¥1L.30 per gallon. N. Y. City Oil Co., 167 Maiden Lane. | possible abstruse terms.

' REGENERATIVE STOVES —A SKETCH | this journal affords a ccnstant supply of instructive

| of their Histo

.and Notes on their Use. An important
per read at the Pittsburg Mectitg of the American
nstitute of Mining Engineers, by John N. Hartman,
giving a resume of the various patents that have been
granted on different regenerative systems of heating up
10 the present time, and describing the Iatest improve-
ments in regenerative stoves as effected by Messrs. Sie-
mens, Cowper, and Cochrane, with detalls ns to perform-
ance of same. With on ngraving.  Contaived in
SCIEXTIFIC AMERICAN SUPPLEMEAT, No, 233, Price
10 cents. To be had st this office and from all news-
dealers. The same number containg a valuable article
on Cowper's Hot-Blast Stoves. llustrated with two full
page views of hot blast stoves for & pair of furnasces;
plan and cross-section of stove; plan and cross-section
of furnace; plan and cross-soction of gas downoomer;
und sectional elevation of stove and downeomer.,

HARVARD BO
RACK, Well mglox;
designed with taste: no
clumsy wooden base;
uo hinges; holds five o
ANy vols. Every user
of books should bave it.

READERS AND WRITERS ECONOMY

255 Franklin 8t., Boston, Muss.; 4 Bond 8t Ngg.i'nrk'

@ State St., Chicago, 1L 4

'POPULAR FALLACIES IN ENGINEER.

Ing, und How to Meet them, By Prof. Henry M

A yaluable and luteresting address to young l:)’n gg(g':
wintiog out to them the errors and fallacles with which
hoy will be brought face to fuce, and which it will be
neoessiry to corroot and oxpo:o: and giving some in-
Atanoon Of (ho shamn and absurdities which have been
mot In tho anuthor's experienco.  Perpetual motion,

The Readhefor muchine.  alne’s electro-in -
:'Ln':::;'l T.'."g oly motor, The nuu-lncrunu’n‘:ﬁ:'l?“\g":'&':r

r ke two experlments at onco,” Me-
Contalned (n SCIEN-

No. 236, Price 10
d from all newsdonlors.

7z

TINIC AMBIMOAN BUPPLEMENT,
cents, 10 bo had at this oMeo nu

Iniure amewer, K. POSTER & 00, Cinsinaad, 0F

NEW SYSTEMS OF JRON BRIDGES.—

| Bketoh of the upld improvemonts that huye booen mado

durfom tho lnst twonty yonrs in the construotion o

Lridgon, and 0 roviow of somo of the lll(xx'unv:;ﬂl:;‘.)llq:
feutiuron which charmotoriee tho latost systems The
fmposing works of Amerioan ongineers. The li'nu.‘"
berg bridge In Holland . Nridge over the Rhing at Coty

lente M. Kipoke's system.  Merr B o
Rridg centls bullt over the Elbo, noar i'(' rlu;. :{;::.;m.
Hlust d with three Bgure combined cur;n-l ."i
rarabolio ginder bridgea of long span. © alu 1’""
;l i \nrl'l AMERICAN SUPPLEMENT, No, “l'.'rl::y
0 conts, I\ a4’ fry ¥
.uc;ln.r;.L O Lo bad wt this office and from all news.

applicd. Contained In SCIENTIFIC AMERICAN |

CATALOCUES FREE 70 ANY ADDRESS

o WL
% W

=P A\ 9 W 2 N

" oomu ..=—

CRONTUNEIM AN TR, 2o o

ON A FOURTH STATE OF MATTER.—

By Wm. Crookes, F.R.8. A substantintion by the sothor
of his previous enunciation of the existence of & fourth
or ulten us sate of matter. Explanation of the
constitution of matter In ite three states of solid, Hguid,
and gns. The malecale: what ix 1t? The necess) J"‘
u‘lmfnu' It in a distinet state or category by itself. at.
tar in the fourth state the ultimate result of .
cxpansion, A gns pothing more than An assem of
molecules contemplated from n simplified point of view,
Contained in SOIENTIFIC AMERICAN SUPPLEMENT, No.
L3S, Price 10 conts.  To be had at thix office and from
all newsdealors

Toy Noveltles in Wood Wanted.—Will buy or menafsc-
ture on royaity. HAWES BROTHERS, Monroeton, I'n,

CLARK'S RUBBER WHEELS,

This wheel Is the best now
In the market, and s artract-
Ing the sutentlon of Jarge
manufacturerr on account of
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Round Lake Camp-Meeting Grounds, Samtoga Co., N. Y., June &th, 1850,
* Your Brush is certainly & remariable cure. 1 mm highly pleased with it. 1ts effect Is most wonderful, and you
may bo sure I shall recomoend it heartily among my friends. It is also o sl‘lu‘ﬂi“d Hair Brush, well worth the
money, and will last me for years. Rev. J. D. RoGunrs, Superintendent.’
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[Frox Arvey Prance & Co., WHOLESALE DRUGGISTS.) Bristol, England, Feb,, 1879,
“The offoct was really astounding, removing the paln after a fow minutes. As faras reas valuo, they are worth u Guinea

onch. ——
Over 7,000 similar Testimonials can be soen at our ofice.

momemer ot aa] A Beautiful Brush, Lasting for Years.
{s NOT a “motallio” Pegtionthis}  We will send it, postpaid, on receipt of 3.00, o}y Express €.0.0.

at your expense.
wire brash, but made Or request your nearest Druggist or Fancy Store to obtain it for you, FROM US.

of PURE BRISTLES. MONEY RETURNED IF NOT AS REPRESENTED. markeds. Al ordors paid (i cash Addross
AR 800N a8 you rooelve the Brush, if not 11 satisfied with your bargain, write us, and we will return th ¥. What be falrer? | Monss .S h 3
Tl:l.n |-u"p'(l-r {v\;ll :\‘-:; k\u"-u'.l'mi‘l;u]:lxlbll.aﬁ(:sn;.isu:m;x. aad \w!lmn_\ placed a Bm‘;h in the bands of Mayor E.:;’::;nd l’u-lu(;::’u:: J:l:l‘l': of Now York, ! 47 Basinghall S, E. C., Loundon, k""'""”
A8 & guarantee of our good faith, ! e

& Remittances should be made payable to GEO. A. SCOTT, 8424 Broadway, New York. ents wanted in every town. |

1 They can be made by Check, Draft, Post Ofice Order, or Currency in a registored or non-registered letter. It costs only 10 conts Lo register a Jetter.

ELECTRIC LIGHT.

DYNAMO-ELECTRIC MACH]INE, No. 1.
CANDLE POWER, 2.000. HORSE POWER, 1 1-2.
PRICE $2C0, WITH COUNTERSHAFT. LAMP, $50.

= : - = .
T wen b . " THE FULLER ELECTRICAL €0, 33 Nassan st, New Torx. BOILER COVERINGS.

B e I CL AL EAE - —_ - iastic Cement and Hair Felt, with or without the
emer Stoel Rioets. O SHEPARD'S CELEBRATED Pyent ““AJR SPACE '’ Mectbod

$30 Serew Cotting Fool Lathe. | 8 \ N
Foot :m:l Fower Lathes, Drill Pressas, ”A?NEEYS‘E}EA.“[ (é:!‘at‘"l‘nlm“\ Ls:na
L A S tw round packing. TH & CH A L) EIeeS PENCE C0v
Drills, Dogs, Calipers. etc. Send for  John Street, nnd Foot of E. %th Street, New York.
catalogue of outfits for amateurs o
artisans.

H. 1. SHEPARD & CO., ,
&1, S5k S5, & &7 West Front Street,

Cincinunti, Ohkio.

At low prices. Lorgest nssor! % z
BROWN, 57,59, & 61 Lowis®

|THE UNDERSIGNED COMMISSION
House, In London, England, having a large tende In
| Great Britain, the Continent, India, Chios, and Austra-
lia, desire the exclusive agency for all kinds of American
novelties, inventions, or goods suitable for the above

COLUMBIA BICYCLE.

A practical road machine. Indorsed

by the medical profession as the most

healthful of outdoor sports. ~end 3

ocent stamp for M oatal ., with

price l{ht and 1 nformat 6!0r1' B

cants fur catalogue and o)

Bierciing World. =

THE POPE M'F'G CO.,
Mass.

WOOD SCLE SHOES,

he chexpest, most durable,
warm., good jooking, and tho-
roughiy waterproof shoe. Par.
ticgiary adapied to Brewers,
Miners. and 31] classes of labor-
ers. Send stamp for circular
and price list.

S Summer Street, Bosto

nlwesr gny ofher

2 - .
p= by mall for X
cents in st o of size wanted.
. L., Worcester, Mass,

aInps. Send paper
H. C. GOODRICH. 9 (Cuer
i e e
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: PULSOMETER

i Is more economical in points
{ of original cost, expense for
repairs and running expen.
ses, than any other Steam
Poamp in the World.

Bimple snd compact, with nomachin-
ery whatever to odl, or get out of onder,
it stands at the head of all means
of elevating water or other
liquids by steam. J¢ needs g
0 skilied labor to Lok ofler L

Send for book giving fall
description, reduced prices
sod many letters of com-
mendation from leading
manufscturers and others
throughout the country who are

Make the most DURABLE and ORNAMENTAL ROOF
in the world, Send for descriptive circular and new
prices Lo
TRON CLAD MANUFACTURING CO.,
2 CLury STRERT, NEW YORK.

THE BAKER BLOWER.
. Centennial Judges Report.

“ Goodl Deslgn and Material, Very
efficlont in nction, With the spocial ad-
vantages that they can be connecinl
for motion divectly with engine with-
out the use of gearing or belting."
SEND FOR CATALOGUE,

WILBRAHAM BROS.

No. S118  Frankfon! Aveuus,
FHILADELFHIA, PA.

Stafts, Palleys, Hangers, B, [Pond’s Tools,

Full assartment In store for immediate delivory. Enzine Lathes, Planers, Drills, &c.

M R N S %w ver. |DAVID W. POND, Worcester, Mass.

THE MACKINNON PEN OR FLUID PENCIL.

S —————————-

waing them Particulars malled Free.
Prusoxeres Sreax Pour Co. > X MACKINNON FEN CO.,
Bl s of Mall's Putonts s O U, 5 8 200 Broadway near Fulton S, N, Y.

B55.303 5o 333,543, Dot lnclasive, aad tie
NEW PULSOMETER,
Offics, No, i3 Jokn St.,

P.0. Box No. 158, Xew York Cit~,
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i 2 own, Ct. i nrvis' 'ntonted " I"::\l-nwnl-. Miners and Manufacturers of .\ibfsl.s‘

| Mill Stones and Corn Mills.  Inspection & Insurance et b BOSTOIN, MLABS..

=

We make Hurr Millstones Pourtable Mills, 8 Pict t A t.r | ' l c l‘ | byl
. cliines, Fnokers. Mill Tieke % str et per il Smut Ma. “ - et Artincial ice Go., Limite PATENTED ASBESTOS ROPE PACKING
Gearing specially ndspled 1o Viour: Ml aen 10 COMPANY. PO, Box W83, 142 Gronnwioh Nte Now Y orks “ “ LOOSE %
- ey Guarnnteed to bo tho most. efcient and economionl of all JOURNAL
+ T. NOYE & SOXNS, Buffulo, X, Y existing Ioo and Cold Alr Maohinos. s e & OURNAL
: X Yo |\, B FRANKUIN,Y. Pres't, 3, N, ALLEY, Prest, | S5mune loosnd ' oG e LWIGIR. oo
T 1,/»'.;’.‘~.'.W'., A P ! e e % "l 1 “ “"
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N DiRE TESUN 20 1r "N ? 'y D A « . g
00 s sass M S d. B, PIERCE, Sec'y. C. B JONES & B0, CINCINS AT 0. ; . SHEATHING FAPER,

e S8 N FLOORING FELT,

OANDOR Prrees e ‘ o = “ . CLOTIL.
B3 e Mty k UNIVERKAL coy. EMERY WHEELS and GRINDING MACHINES. | —

Cruoibles, ¥ire Clay, Guanos, 61} (i{lfeﬁ’nﬁﬁ'_"'("‘.:'-:‘ THE TANITE co Jo 9
Stroudsburg, Monroo County, Pa. - °
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., . 5 ¥, Salts,
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1. fon, Eng., 9850 Andrews Bt Mol Sq, Lowis, 20 North Thing S¢. LlQIl" PAINTS, ROOFING 'Oll.“fﬂ\'ml.‘c&
born Vieduet, B. © Nt Louis, 81 to 810 Narth Second St ng, Sh " Fir
- . ) MU NOrth Second BL. | Steam Packing, Sheathings. Fireproof Coatings, Cements,
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Lowalng Sporting snd Hanters’ et it
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MODERN HILL CLIMBING,

The topography of many Western cities is such that, as the
corporate limits enlarge, their most populous portions in- 5 above them,
clude districts embodying very rugged features.
burg and at Cincinnati steep hills, or rather mountains, bor
dering the Ohio, bave long since been absorbed by the citics
pamed, and these are covered with a dense and growing popu
This has been of late years rendered the more pos-
sible by the general introduction of the inclined railway,
which mukes hill climbing a luxury.
a railway is noted in the Duguesne Incline Plane Company's

Iation.

BERS TN

[Entered at the Post Office of New York. N. Y., as Sccond Class Matter))

roadway at Piusburg, Pa.

was to surmount the hill known as Mt. Washington, located
st the mouth of the Monongahela River and directly over
looking the site of the famous stronghold whose name is
given the modern enterprise.

and most complete of
four similar enterprises
climbing the
mountain, Ite was
opened to the publicin
May, 1877, and up to

September 1, 1880, had

carried 500,000 passen-
gers without injury to
any one. The perpen-
dicular beight reached
is 400 feet, length of
incline 793 feet, rate of

ascent 38014 degrees.
The roadway com-
prises, of course, a

double track, one car
ascending while its fel-
low descends, nnd vice
versa. o
The mwolive power,
consisting of a double
engine of 70 horse pow-
er, is located at the top
of the incline, and mo-
tion is communicated
to the cars by the
means of a large drum
carrying steel wire ca-
bles of 114 inch dinme-
ter. A supplementary
or safety cable, of 1ig
inch diameter, is nlso
in constunt use, These
cables are ench 900 feet
in length, and are cap-
able of sustaining a
perpendicular strain of
50 tons, while the nctual
working strain is about
one-tenth that Amount,
The safety cable passes
around u system of
sheaves o arranged
that should the work-
ing cable partthe safe
ty cable will tighten
—abont the sheaves and
bring the cars to stop.
The cars, neatly and
strongly bullt, will each
seat 25 persons, and in
the angle beneath them
and between the upper
and lower tracks there
is a space available for
light freight.  In the
Duguesne rondway
there is n 860 foot see-
tion of wrought iron
bridge work spanning
the tracks of the ** Pan
Handle " Railroad.
The rails are of the T
pattern, 40 pounds to
the foot, und the
gnuge s B feet, the
doable trackway being
20 feet wide, allowing
3 feet hetweon the cars
ut the pussing poiut,

same |

NEW YORK, SEPTEMBER 18, 1580,

Rollers of locust and *gum " wood, located at regular
In operating the cars, the engineer in the
At Pitts- | “*cab " at the apex of the incline has absolnte control of en

gine and cars by means of two Jevers. One operates the re

versing mechanism of the engines and the other starts and
stops the same. A brake, operated by the engineer’s foot, | the
brings sufficient friction to bear upon the cable drum 10 |
stop its revolutions even should steam be on.

mch fue

This drum,
it might be added, is 12 feet in diameter, with a grooved
periphery, and n width of 8 feet 10 inches. The cable winds
into the
bles, and sheaves §s almost noiseless, and indicates little or
no strain upon any of the machinery.

A fair sample of such

In this case the object in view grooves, and the movement of engines

The Duquesne is the latest | truvel has ceased, and on Sundays during the summer 6,000 |

©

onoe trackman,

JOURNAL OF PRACTICAL INFORMATION, ART. SCTENCE. MECHANICS, CHEMISTRY

main driving wheel,

AND MANUFACTURES

passengers are carried during the day and evening theres - s
distances between the rails, bear the cables in their passage | ascending and descending us rapidly as filled and emptisd:™™

Ordinarily trips are made every five minutes, the trip oc
cupying Iwo minutes

493,20 per Ann
L [FOsTAGE PREYN,

The engines, it might be added, are
24 inch stroke and 14 inch cylinders, opersting a shaft
bearing & driving piniou of 3) inches diameter, gearing into

which Is 12 feet In diameter, 12
To operate the entire affair for nineteen hours

fares are

.
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THE INCLINED PASSENGER RAILWAY, PITTSBURG, PA,

—— -

out of the twenty-four requires the services of only five
men, numely, two eagineers, one conductor, one fireman, and
The1otal cost of thisinclive, cars, real estate,
, drum, ca- | ete,, was $47,000, and it is considered a paying enterprise
by the stockholders,
Experience in this | road enjoys a

The

6 cents.

growing popularity as a means of best obtain.
plane has shown that popular prejudice agaiost this mode of | ing a beautiful and comprehensive view of the *“ Iron City."
- . O ——

M. H. Bateham.,

Mr. M. H. Bateham,
one of the best known
and most active of the
promoters of scientific
agriculture in Obhio,
died recently at his
residence in Paines-
villee, Mr. Bateham
was born in Kent, Eng-
land, in 1818; came to
this country in 1825,
and for the next twenty
years resided in Roch-
ester, N. Y. During
recent he has
been prominently iden-
tified with the agricul-
tural and horticultural
interests of Ohi“, as
Secretary of the St
Board of Agricul
and as a leading mem-
ber of the State Horti-
cultural Society. He
was for a number of
years f

:\"'.'lr‘

are

ecditor of the
Genesee Farmer, after
which he founded and
edited for ten years the

Ohio Cultivator. His
contributions have
been many and valu.

able in the Okio Farm-
er, the Rural Neow
Yorker, the American
Agrioulturist, and other
papers of this class,
—_——cte e — —
‘The American Insti-
tute Falr,

It is Lo be hoped that
exhibitors at the com.
fng fair of the Amerl
can Institute will be
prompt in getting their
goods and machinery
In place, It is & loss
1o exhibitors as well as
u  disappointment to
the public to have the
falr begin, as It so
often does, inn general
state of unreadiness,

s iR
The Chlcago Mas-
todon.

Portions of & mas-
todon of enormous size
were discovered recent-
ly In Wicker's Park,
Chicngo, In excavaring
for usewer, The in-
dieations are that the
huge wnimal perishod
in an ancient marsh or
quagmire, und thero is
hope of the recovery of
the rost of the skele
ton,  The curved tusks
ure about 7 feet long,
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Scientific American,

[SerrEMBER 18, 1880,

Poople who like to wix chiccory with their coffee should
undoubtedly bo allowed to do so, although, for one who
koowingly uses coffee so adulternted, probably there aro a
dozen who do it without knowing, So, ton, in regard to
those who use oleomargarine instead of dairy butter, taking

QAmerizan,

1SIHKD 1S4h.

e

' & ©O., Editors and Proprietors,
PUBLISHED WEERLY AT
5. 37 PARK ROW, NEW YORK,

e —— e el —
A, E. BEACH,

s

eause a good article of butter may not be obtainable. There
are many other deteriorations, adulterations, and substitu.
—-. !limu which are also allowable, If not even cotirely harm-
: >
- | less, provided, as botween manufacturer, dealer, and ¢ ..l..
S———— —— e ———— 1nle
sumer. there be a correct understanding as to the article
FOR THE SCIEN € AMERIC I : X
v A o .- | dealt in, and no sttempt ot deception Is practiced. The

’“"‘l:?:‘s:"""i.< R vibve s 'f 38 difficulty is that deception In some form, or af some stage,

. ctub :t"v;“u "'i“.‘;{{'&'ﬁ;‘.‘:}:ﬂ.ﬁ.ﬁﬁmﬁﬁﬂ socms |;. be o Invariable socompaniment of this Kind of
o0 orier. Addrem 3 'lmninm. The manufacturer may not deceive the large
MUXN'S €O, & Park Row, New Tork dealer, who is supposed, equally with himself, to be an ex-

pert; from the large desler to the retailer, and from the lat-

Advertisess —The regular  clreulation of the Somsrimo

I now FiIfty Thousand Coples weekly, For 180 the s
|tor to the consumer, however, the opportunities for docep-
"lhm, without the commission of any fraud in the cye of the

anticipate & still langve cirenintion

The Sclentific American Supploment

18 n distinol paper from the SOTEXTIFIC AMIIIOAN, THE SUPPLEMENT S : <
I Tsation] wookly, Mvory number coutaing 16 octavn pagos, uniform in siee ‘ Inw, are wonderfully Incrensed,

T L e kil 1 pibreriare | Sibsprintion tor SueriaMisy | Perhaps one of the most successful of the comparatively
| hows denlars throughout the country L5 "
DIt Ten e o RO KSR Re ANRITOAN and Surenearser | NEW adulterntions 1s that of the use of glucose, made from
Wil bo st fur ne year, postage troa. on rocaipt of seeen doflare, Both | aoen, for the ndulteration of sugar and sirnp supposed to be

nrs 10 000 address or diferent addrosses; as dosired,
An onieet FRLI romitInQY HiraTie postal order, or registored Tettor made from the sugar cane,  Considerable prominence has
been given to this matter on account of a frial which took

& CO L3 Park low, N
Selentifie American Export Editlon, 5 %
The SCLENTIFO AMVRICAN Bxport Bdition fs a lange and splendid peed- | place in Buffalo in July, the sait growing out of a differ-
W, \ » ot h % ! " \{
TAtEe QUaris wages. neofasely (WS, embeache < (1 Most of the | CNCO A to the ownersbip of stock in a company which had
Glucose, or

?E;Eﬂ%ﬁa&?&%iﬁ,{;ﬁig:mkl:,l‘l‘::l;:: ?',:'l‘m;f'_l"'ﬂ‘.;.?: nmd: lnn:u-m;(- pr;:ﬂl:s‘:ml ltl)f llhc l;u;h;’m:.“ : it
RO Rlosiemas e got Uttt oeban et ot e L O Rodsle, the presideat of
e SR S ML WA St Mo sy el e | Sialn Hoard of HEAlih. f & Téok f
L TPt A ATt Il o e e ot veod oiren. | 10 Michigan State Board of Health, in a recent report,
viho world: Address MUNN & | gefyes o 1ist of seventeon table sirups ho had examined, of

——= | which only two wore loss than half glucose, while most of

Intion o all wlal_places thr
NEW YORK. SATURDAY., SE;TEMBER 18, 1880, (them were more than three-quarters, and four wers all glu-

0 yoar, pald, to sabsetibers  Single coples, 19 conta,  sold by

UO L8 Park Row, New York,
E oo |ecose, One gallon of sirup from cane sugar is estimated to
have the sweetening power of 4°17 gallons of glucose sirup.

Contents,
(Tlastrated articles are warked with an asterisi.) The writer concludes, however, that there is comparatively
Adulterations and substitutions, 178 ventions, 1k ile se in ** ulated “oerus "
et bt aiont. 118 1 L reniaon, Seivoustery little glucose in *‘ granuln and ** erushed " sugars, of

r 181 2 ¢
Albatross, curious faotsabout .. 148 - Lace cutter, Jmproved 17% | which Le bad examined many samples, although he found

Amortoan Tastitute Fair,......... 175 ' Lonses, distortion of. ... .. vov.. RS e o

American mannfactares .15 | Lighting by electrioliy, high! ... I8 it casily in many samples of light brown sugars, He says:

Applos for forelgs murkots < 1N LooomOotIve. & qUOOT... e o. 1N |, .

Baricy, rice, and malze, anslysos 14 | Locomatives, merioanc o 10T The existence of clean, well-defined, non-colerent crys-
teham, M. H ... ... 10 Inntern, ote., fors 0

Bievad Fking (6 Spaln. .. - oo 14 MAS0don: (hloaus. . s 1 | tals, free from floury dust, is good evidence of the absence

Coal In Manitoba. 0 hunical inventions. n

of glucose from commercial sugars,” and adds: **In the
common candies, where the crystalline form is purposely
avoided as far as possible, glucose is often used in large
quantities.”

The case assumes n much graver aspect, however, when
we come to the sophistication of drugs, and all that class of
articles known to our maleria medica, where a single in-
stance of adulteration or substitution may put health or life
in jeopardy. The Nationnl Board of Health has, therefore,
done well, in the absence of sny yellow fever damage this
year, to devote some attention to this subject, and they have
accordingly issued a pamphlet in relation thercto, embody-
ing a report fumished by Mr. C. Lewis Diehl, on * Deterio-
rations, Adulterations, and Substitutions of Drugs.” The
writer, after mentioning the practical difficulties attending
the collection of specific information in regard to particular
For the Week endinz September 18, 1850, drugs, to determine how general may be the adulteration,

Price 30 cents.  For sale by all newsdealers, proceeds to set forth mainly such facts as are recorded in
PAGE | the current literature of the last twenty-five or thirty years,
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pium. At the recent meeting of the Ameriean Sclence
Association in Boston, Me. Bell rond a paper deseribing
:at length his experiments in the production and repro-
duction of sound Dby light, and the Invention by Mr,
lSnmncr Tainter and himself of an iostrument for the
purpose.

The influence of light upon the electric conducting
| power of seleniom is well known. Mr. Bell found the

electric resistance of same selenium cells of peculiar con.
struction only one-fifteenth as much in the light as in the
| dark. It occurred to him that all the sudible effects ob-
[tained in the telephone by variation of the electric cor-
rent by sound waves, could also be produced by varia.
tions of light acting upon selenium; und that with suit-
able transmitting and receiving apparatus volees might be
conveyed without a wire along o line of light.

The fundamental idea on which rests the possibility of
producing speech by the action of light I the conception
of what Mr. Bell terms an undulatory beam of Tight in
| contradistinction to an interrupted beam; meaning by the
former a beam that shines continunously, but is subject to
rapid changes of intensity,

The apparatus used to give the required undulatory cha-
racter to light consists of a floxible mirror of silvered mica
or thin gluss, The speaker's voloe Iu directed against the
back of this mirror, as against the dinphrgm of a telephone,
and the light reflected from it is thereby thrown into corre-
sponding undulations. In his experiments, chiefly with
sunlight, Mr. Bell concentrates upon the disphragm mirror
a beam of light, which, after reflection, is sgaiu rendered
parallel by means of another lens.

The benm proceeding from the transmitter is received at
u distant station upon a parabolic reflector, in the center of
which i o sensitive selenium cell connected in a local cir
cuit with a battery and telephone. In 4 recent experiment,
Mr. Bell's associate operated the transmitting instrument,
which was placed on the top of the Franklin school house, in
Washington, about ¢ight hundred feet distant from the re-
ceiver, placed in a window of Mr. Bell's laboratory.
Through this distance messages were distinetly conveyed by
means of light. In his laboratory experiments Mr. Bell
finds that articulate speech can be transmitted and repro-
duced by the light of an oxyhydrogen lamp, and even by the
light of a kerosene lamp.

The rapid interruption of the beam of light bx’& erfo-
rated disk gives rise to musical tones, siren fashion. th
this apparatus silent motion produces sound, loud musical
tones being emitted from the receiver when no sound is
made at the transmitter.

to estimate.  That the pholophone can practically take the
place of the telephone is wot likely, though it is likely to

rations. The heliograph, which bas proved so usefal
/in recent campaigns in the Afghan country and elsewhere,
'can now be made to talk orally yet silently over the heads
of an enemy or across impassable streams or other low
barriers. For mapid communication between distant explor-
ing or surveying stations, the photophone also promises to
be serviceable.

Another result of Mr, Bell's researches in this connection
is the discovery that many other substances ure sensitive to
light. He has found this property in gold, silver, platinum,
iron, steel, brass, copper, zine, lead, antimony, German sil-
ver, Jenkins' metal, Babbitt's metdl, ivory, celluloid, gutta
percha, hard rubber, soft vulcanized rubber, paper, parch-
ment, wood, mica, and silvered glass. The only substances
'found insensible to light are carbon and thin microscopic
giass. -

AN ASTRONOMICAL DISCOVERY.

Professor E. C. Pickering, dircctor of thd Harvard Ob-
servatory, lately made a discovery whiclr is regarded as one
of the most importunt of the century in stellar physics. In
the ordinary telescope o star appears as a point of light,
brighter, but not larger than when looked at with the naked
eyve. Prof. Pickering finds that, on placing a prism between
the object glass and the eyepicce of his telescope, the light
of a star is drawn out into a continuous band.  When, how-
ever, the telescope with the prism is directed to a planetury
nebula, the light is collected into a starlike point without
any bund, enabling the astronomer to distinguish instantly
between a star and a planetary nebula.  This principle has
already enabled Prof. Pickering to discover severn) planet-
lary nebale.  On Thursduy evening, August 26, an object
iwu observed which presented the appearance of two siar
|lilw points within the band in the modified telescope. It is
different from anything heretofore observed in the telescope:
and is regarded as an important object for investigation.

el ol

HOW ARE THE OIL TANKS SET ON FIRE BY THE
LIGHTNING ! .
- Again we have to record the destructive effects of light-
(ning in the Bradford, Pu., oil regions, On the 28th
of August, at 8:30 P.M , one of tho 25,000 barrel oil tanks
of the United Pipe Line Company, noar State Line and Tar-
port, was set on fire by electricity and burned; also four
smaller tanks on the West Branch near Bradford. At one
time there was dauger of o gigantio conflagration, as thero
wero some twenty large (anks not far from the burning tank
of the Pipe Company. By firlng cannon shot inte the tank

its contents were run out and the adjacent property saved.

The importance of these investigations it is impossible now

work radical changes in military and other signaling ope-
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From all wo can gather there seems to be good ground for
theory that these numorons lightning disasters in the oil
are not generally due to direct lightoiog strokes
0 the tanks, but rather to the occurrence of alight elec
sparks within, upon, or vear the tank, wherchy the
£ that hovers about the tank is instantly set on
We have in our previous remarks suggested nrlmu
s in which the fatal spark may possibly be induced,
h suggestions the reader is referred.

We have now to mention one other possible cause of the
fires, and that is the electrified rain drops.
Strong electrical effects are sometimes observed during the
I of sleet, hail, and rain, without the accompaniment
f thunder or lightoing. Professor Tait, in a recent lecture
Ip Glasgow, said: ** Falling rin drops are often so strongly
od with electricity ns to give a spark just before they
h the ground.”
. Al the development of the slightest spark in connection
with an explosive mixture of air and gas will produce in-
: fire, we here perceive the remuarkable possibility that

¥y main.

The whole subject is one of much interest t5 electricians,
d as we have before said, we hope they will investigate
¢ malter sO as 1o ascertain surely the cause of these fre-
pent disasters and discover the proper means of safety.

PG
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THE HUDSON RIVER TUNNEL.
It will be remembered that on the 2ist of July last a por-
tion of the structure pertaining to the temporary entrance on
the Jersey side of the river, opposite New York, suddenly
‘caved in, by which sad accident twenty lives were lost,
Steps were immediately taken by the directors of the Tunnel

‘the damages, and proceed with the tunnels under the river,
of which some four bhundred feet had been finished when the
accident occurred. In our paperof August Tth last, we gave
‘a diagram showing the position of the breik, which was near
the entrance shaft of the tunnel. The plan adopted by the engi-
‘neers for the restoration was to sink a coffer dam around the
“dumaged portion, which was also the supposed place where
the unfortunate workmen were congregated when the walls
fell. The carth at this place is what is termed * made
ground;” it is composed of refuse filling matter of all de-
scriptions, forming a most upstable and difficult material
‘through which to drive a coffer dam; but it
wus thought that the bodies of the lost could
~ be more guickly recovered by sinking the dam
~ than by any other meaps; and, therefore, the
- direstors ordered the attempt to be made, At
a cost of nearly fifty thousand dollurs, and the
employment of several lurge gangs of men,
working day and night, a coffer dam of the
usual construction was made ready, and its
sinking bogun about three weeks after the ac
cident, But after losing nearly a month's
time it was found impossible to keep the inte-
rior of the dam clear of water, which camein
ut the bottom, owing to the treacherous nature
of the ground, faster than powerful pumps
could lift it, and the effort to go down further
by that means bad to be abandoned.
Recourse was now had to the plan of driv-
ing down a eaisson, which is a species of div-
ing bell. This method is now very commonly
used in sinking the foundations of bridge
piers into ground below the surface of the
waler. A caisson as ordinarily construcied
consists of a timber foundation or platform of
~ solid timbers several feet thick, interlocked in
~all directions to insure strength; the under
~ side, ot the edges, is provided with strong
~ sharp lips, which rest upon the ground and
support the caisson, Jeaving an air chamber of
about five feet in height under the platform,
in which the men work. Rising from the
center of the caisson is an entrance tube and
air lock, through which the workmen pass
aod the excavated material is discharged. The
deck or upper surface of the caisson isloaded
by building the pier thereon; the load so built
on serves to carry down the caisson as fust as
the men in the air chamber below dig away
the earth, The rising of water within the air
chamber, where the men work, is prevented
by introducing compressed air into the cham-
ber. It was in this manner that the piers of the great sus-
pension bridge between New York and Brooklyn were sunk,
" The pier on the New York side goes down 78 feet below high
~ water mark, and the caisson men were obliged to work for
a consideruble time io an stmosphere of compressed air hav-
ing & pressure of 45 pounds to the square inch, althoughthe
avernge working pressure was 36 pounds.
In the present Hudson River Tunnel caisson the air cham.
ber, instead of having an interior clear space or head room
0’00]"5 feet, has & space of about 18 fect.  The object of
this is to afford room for the building of the permanent tun-
nel entrance within the caisson ufter the proper depth shall
. have been reached. The interior of the caisson air chamber
- has the form of a tuunel with a cylindrical roof. The cais

~ sonis 413¢ feet long und 25 feet wide. The roof of the
" chamber is composed of strong timbers, heavily braced and

- Company to recover the bodies of the buried workmen, repair |
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forming u deck on which the vecessary sinking load will be
bullt.  The ends and sides of the eaimons are built of plank
ing, held in place by strong timber cross braces and iron tie
rods, runuing from end to end and from side o side, through
the alr chamber, as shown in our diagmm.  This Is believed
10 be by far the highest ealsson air chamber ever built, 1t has

been alleged in some enginevring quarters that this caisson is |

not strong enough, and its fuilure is predicted. Oo the other
band, Mr. D, C. Haskin, the president of the company and de
signer of the calsson, avers that its streugth is ample, and his
plan is stated 1o be fully sustained by excellent engineers,
The whole enterprise from its inception has been eriticised
by certain know-all engincers, who predicted that the wunnel
could never be carried under water on Mr. Haskin's plan

| But he answered his critics by simply goingahead and bujld.

' ing u section of the tunnel fo the most difficult place prob

» of the great oil conflagrations may hwwve been caused

ably of any on the line of the works
The Hudson River Tunnel is one of the grandest and most

important engineering enterprises now before the public, and |

those engaged in its execution deserve the highest praise for
the skill they have displayed. Mr. Haskin and his coadju

| tors bave %o far achieved a great success with thelr plans.

The unfortunate accident has hindered them alittle; hut we

hope soon to be able to chronicle the interesting fact that the |
new entrunce is completed and the tunoel building sgain |

! going forward with rapidity.

:

A5 filled i solidily with cement, which is carried up 0 o level,

Referring to our diagram, the new caisson is shown as it
now stands suspended by iron side rods in the upper part
of the abandoned coffer dam, the side lining of which ex
tends down to a considerable depth.

The two tunnels below represent the mouths of the por-
tions of the twin tunnels already built, which tunnels will
form the main lines of the milway under the Hudson River.
When the caisson is fully sunk bome it will occupy the posi. |
tion shown by the dotted lines. A single broad arched tunnel
will then be built within the caisson to inclose the mouths of
the twin tunnels; and the single tunnel will extend thence
on a proper grade to the surface of the ground in Jersey
City.

The new caisson is now nearly reads. As soon asitis
compieted the puts of the side suspension rods will be un-
screwed and the caisson lowered until its bottom edges rest
on the earth. The workmen will enter through the centrul
tube; a smaller tube, not shown, will be used in addition to
the central tube to fucilitate removal of the excavated mate
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obtained eannot be due to better workmanship and superior

materialy, beeause it is well known that the English me-
chunie in skill of band canoot be excelled, and the vory best

materinls are employed by our English builders, and the
| bours of work in both countries are nearly the same. Hence
[ I argue that the greater duty done by the American motor
in due to the better designs and the better system of working
the locomotives. The American bullder excels in the sys-
tem of framing and counterbalancing, and In the designs of
the crank, axles, ete., so that the engine muy run remarkably
easy and without jar around short curves, and work not
ounly on the light roads, but also dimioish the wear and tear
on the solid roads, and at the same tme increase the effect
ive tractive force. The English engine is a very heavy
| affair, and, in running, it not only wears and tears itself
very rupidly, but also the roadway, and it greatly, by its un-
steadiness and jar, fatigues the drivers and firemen,”

.o re—
Coal ln Manltoba,
Notice was taken some months ugo of the discovery of
coal in Manitoba by the Canndian geological survevors
Recently two barge loads of coal arrived st Winnipeg from
| the Souris country, the first installment from what is styled
the future Pennsylvania of the Dominion. The coal was
forty-three days coming down the river, and is said 10 be
of a serviceable quality. The barges were constructed at
the coal flelds, out of timber made from trees felled oo the
spot. Much difficuity was experieoced on the journey, as
timber jams and other obstructions to navigation were met
with, but all were overcome, and the feasibility of Souris
navigution determined. 1t is anticipated that there will be
| sufficicnt water in the river until August in each year to

float barges down. At present there is twenty feet of water

in the river. Mr. Hugh Sutherland, proprietor of the mines,
| has expended some £15,000 on the experiment, and now that
he is satisfied of its success, will go on with the work on a
much larger scale. He intends to make one trip a year,
building sufficient barges to bring down all the coal needed
for a year’s supply.

Improvements in Modes of Travel.

At the beginning of this century & passenger—more cor-
rectly, traveler—starting from New York Monday forenoon
could, with good luck, arrive in Boston Friday sfternoon,
having stopped sll night at New Haven, New London, and

Providence. The fare for the trip varied
from $135 to $18, and there was an additional
outlay required of from $5 to $5 for board
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THF. NEW CAISSON -HUDSON RIVER TUNNEL.

risl, At the upper end of the central tube the air lock will '

be located, and during the descent of the caisson a pressure

n and Jodging; that is, the trip took up four

days of time and called for an outlay of from
$20 1o $24. After the war of 1812 there
was an improvement, and the time between
this city and Boston was cut down to about two
days, and the cost of the journey to §14. In
1817 the fare between New York and Phila.
delphia was §10, and between New York and
Albany by boat $7, and the averge time
twenty-four bours, A route was that year
opened between Philadelphia and Quebec,
the distance T00 miles, fare $47, and time
required to make the journey 108 hours. In
1826 the Boston newspapers recorded the
circumstance as one worthy of special com-
ment that New York papers had been received
in that city in tweoty-four hours after the
date of their publication. In 1828 the time
required to make the journey between these
two cities bad been reduced to twenty-one
hours, the route being from this city to Pro-
vidence by steamboat, and from thence to
Boston by stage. But in winter these trips
were frequently given up in consequence of
stormy weather, and those who wished to
avoid danger and be certain in their move-
ments still preferred the overland route. In
1832 there were two regular stage lines be-
tween this place and Boston, but competition
had reduced the fare. The slow line made
the distance in about fifty-two hours, and
charged for passage $7.50, while the fast or
mail line took its passengers through in
about forty-five bours, and charged them $8.50
a trip. Since then railways have brought
the journcy within the compass of a few
hours, and it is by no means improbable that
the time may yet be materially reduced.

Ax old millstone, five and & balf feet in dismeter and seven

of afr will be maintained within the cais<on by air pumpsin | inches thick, with a central hole soven inches in dismeter,

the usual manner,

time building & weight of masonry on the flat deck of the

structure, around the central tube,
— o - -—

The Superiority of American Locomotives,

Additional testimony as to the superior design and cons
struction of American locomotives is given by Mr. R M,
Brereton, Chief Eugineer of the Great Indian Peninsula
Railroad. After noting the fact that uonder less favorable
conditions of climate, road bed, steeper gradicots and |
sharper curves, from 8,000 to 10,000 train miles greater duty
per annum is obtained from locomotives in America than in
Eogland or in India, Mr. Breroton says: “ The greater duty

The descent will be secomplished by |
digging away the carth under the caisson, and at the same |

was left in an Eoglish orchard many years ago. In 1812 a
filbert tree sprouted from the earth at the bottom of the
hole, and gradually increased in size from year 1o year until,
‘ tn 1868, it was found that the tree had completely filled the
[holc and actually lifted the stone from the ground, wearing
it us a girdle about its trunk.
—_—— —,ere— - —

Tue Connecticut State Board of Health has wisely decided
that, in the optical tests of railway wen, old employes, who
cannot pass all the tests preseribed by the experts mplq;d

|1he size and colors used by the railroads at o dist
80 rods.  Of the 1,083 persons thus far examined, |
 failed o meet the requircments,

{in the examinations, may be tested by flags and mﬂg

0
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AGRIOULTURAL INVENTIONS.

w’ ow has been patented by Mr.
n:‘unmno?m Dodge, In. The object of this
invention i¥ to construct sulky plows in such a manner that
the plows can be readily adjusted and controlled, will be
firmly held while at work, and will yield should they strike
an obstruction. 5
An improved horse hay rake of that form in which a re
volving rake having tecth on opposite sides of its conter ix
M to an axle mounted on a set of running wheels
and is provided with stop devices, which cither hold the
ke rigid while it is gathering the load or may be rele nsed
to allow the mke to revolve and the load to be dumped, bas
been patented by Messrs, Isanc Q. Williams and Gustavus
H. Osborn, of Goshen, Ark.

Now Zealund Cast Stoel,

The black beach sand, so abundant in certain New Zea-
land shores, is likely to prove of great industrial bevefit to
that rising colony.  The government has lately employed a
mechanie to test the ore; and although restricted to an ex-
penditure of §500, he has succeeded in turning out five
hundredweight of excellent steel. He mixed the iron sand
with an equal quantity of clay and shelly sea sand to form
bricks, which, after hardening ina kiln, were broken up and
smelted in an ordinary cupola furnace. The product was
fine cast steel, from which some promising specimens of
fine cutlery were manufactured.

e e e e : —
IMPROVED LACE CUTTER.

Sioce the universal adoption of belting as a means of trans
mitting power, no little attention has beéen paid to devising
means of uniting the two extreme ends of a belt, in & mau-
ner both efficient and easy of application. Perhaps the first
thing ever used for this purpose was a thong or lacing cut
from thin tough leather, nnd passed alternately through holes
punched in either ond of the belt, very much after the
fashion of lacing a shoe, from which the
iden was probably taken.

Judging from the amount of lace lea-
ther annually made, it would seem that
the method of lacing bel’s was by no means
the least popular., The disadvantages
of cutting these lacings with aknife are so
great that mapy consumers prefer to buy
“‘cut lacings,” notwithstanding the fact
that they are seldom just what is wanted.

This objection is fully abviasted by the
use of the little tool shown in our engrav-
ing, which cuts and points lucings of any
length or width as wanted and without
loss of time or leather.

The construction of this lace cutter will
be understood from the engraving, It is
a practical and well made tool, the result
of a long experience in the manufucture of tools of this
class hy the inventor, who was the first to place a luce
cutter upon the markel,

Manufactured exclusively by Sterling Elliott, 2062 Dover
streel, Boston, Muss.
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IMPROVED HARNESS BUCKLE, f

The engraving shows & harness buckle pogsessing severnl |
points of novelty and several advantages over buckles of the
ordinary style. In point of appearance it is certainly all

that could be desired, and It is very casily opernted.

Fig. 1is a longituding! section of the buckle; Fig. 2isn
face view, and Fig, 8 is a detall view of the
tongue showing the armangement of the
spring. The free end of the tongue is cir-
cular, atd fits in a recess formed in the
plate, C. A finger is formed with the
free end of the tongue, and when the ton-
gue is closed, the prong passes through a
bole in the bead plate, C, and in the plate
below it. The spring catch, F, holds the
tongue closed, or prevents the prong from
being sccidentally disconnected from the strap
or trace, which is inserted between the bar,
C, and the lower bar. The catch is made of
spring wire, which is bent »0 as 10 have ap
proximately s U-shape, and I+ conflned in a
rocess in the under side of the tongue, E, as
shown in Fig. 3. The ends of the arms of
the cateh, P, enter lateral notehes formed in
the plate, C, on each side of the recess, in
which the head of the tongue fits. To open
or close the tongue, E, the spring arms of the
cateh are pressed inward or toward each
Otber, forcing the ends of the srms out of
notebes i the bar, O,

This buckle s very readily buckled snd un.
buckled, & groat advantage when s horse gets
down, s it can be unbuckled when the straps and traces arg
drawn tight.  Where the buckle b applied sl of the straps
are kept perfecsly straight, and |
strained.  The buckies may bo of & uniform patters through
oul the bamess, giving the harnes a fine sppesmance. The
spring is placed in o cavity in the tongue, and Is thoroughs
"ﬁ.."f“"’ from dust, mad, and rale

lmproved buckle was recent]
A_ Gevit, of Dayion, Waskingtos y‘r:lmled by Mr. James

be stitehes are not worn or

NEW DISH WASHER,

OQurengraving represents a very simple and effective ma:
chine for washing dishes, recently patented by Mr. Benjamin

;

;
!

|
|
|

HOWE'S DISH WASHER.

J. Howe, of Sing Sing, N. Y. The machine is shown in
| perspeetive, with a portion broken away to show the internal

ELLIOTT'S LACE CUTTER.

construction, A shaft carrying paddles revolves in a suit-
able vessel of tin or galvanized iron, and over the shaft is
placed a curved grating which supports the dishes to be
washed.

Cups and similar articles are placed on the elevated por-
tion above the shaft, and plates and flat dishes are placed on
cither gide of the shaft,

The paddles are of peculinr shape, being tapered and pro-
vided with flanges or lips which strergthen them and canse
them to throw more water and with greater force than they
would if made perfectly plain, The vessel containing the

dishies and the paddle shaft has & tight-fitting cover, and

-

GAVITTS HARNESS BUCKLE

the shaft fs provided with a orank by which it Is tursed.

be vessel I partly filled with water, with the sddition of
a little soap, and the crank ix vigorously turned both ways for
& moment or 50, when the cover of the vessel i removed
nnd a quantity of water Is poured over the dishes to

riose them The dishes are guickly and thoroughly
washed, with the expenditure of very Hittle Inbor, and the
breakage and nicklng of dishes Is catirely avoided It Is

claimed that as mat

cleansed in flve minutes by the use of this machine as can
be done by one operator in the usual way in an hour.

It is of great utihty to private families, and its use in
restaurants und hotels will effect a great saviog both in labor
and in dishes, This machine can be made of any size, form
or material, to hold from 50 to 1,000 dishes if desired.

P -

-

Photographs by Lighining,
Mr. R Crowe, of Liverpool, communicates to the British
Journal of Photography an account of some attempls to pho-

| tograph a landscape by the aid of lightning flasbes. A gela-

tine plate, requiring by day an exposure of two seconds,
wus exposed from 10:15 P.M, to 10458 M., during which
time there were 120 brilliant flashies and about balf as many
minor ones.  Most of these were in a borizontal direction,
and five or six of them were imprinted on the negative. A
perpendicular flash which struck a chureh tower half a mile
away was rendered with extraordinary sharpness and bril.
liancy. The surrounding objects, in spite of the long ex-

| posure, were but feebly impressed; whence Mr. Crowe
| argues that though the light of a flash of lightning is of a

very actinie character, there still is not sufficient volume of
light to illuminate a landscape or building to allow & success-
ful photograph to be taken, [The probable difficulty is that
the photo-plates are not sufficiently sensitive. The duration
of a lightning flash was found by Wheatstone to be less than
a millionth part of a second. We believe there is no record
of the successful photographing of any objeet with & plate
exposure of so short a length of time, even in the strongest
sunlight. —Eps.]

Bread Making in Spain.,

The bread in the south of Spain is delicious; it is white as
snow, close as cake, and yet very light; the Hour is most
admirable, for the wheat is good and pure, and the bread
well kneaded, The way they make this bread is as follows:
From lurge, long panniers filled with wheat they take out a

v dishes can be washed and th roughly

o) R \

handful at a time, sorting it most carefully and expeditiously.
and throwing every defective gruin into
another basket. This done, the wheat is
ground between two circular stones, as it
was ground in Egypt two thousand years
ngo, the requisite rotary motion being given
by a blindfolded mule, which paces around
and around with untiring patience, a bell
being attached to his neck, which, as long
as he is in movement, tinkles on; and
when it stops he is urged to his duty by
the shout of “arra mula™ from some one
within hearing. Wheun ground, the wheat
is sifted through three sieves, the last of
these being so fine that only the pure four
can pass through it; this is of a pale apri-
cot color. The bread is made in the even.
Jog. It is mixed with sufficient water,
with a httle salt in it, to make ioto dough;
a very small quantity of leaven or yeast in one batch of
household bread, as in Spain, would last & week for the six
or eight donkey loads of bread they send every day from
their oven. The dough made, it is put into sacks and car
ried on the donkeys' backs to the oven in the center of the
village, to bake it immediately after koeading. On arriving
there the dough is divided into portions weighing three
pounds each. Two long, narrow wooden tables on trestles
are then placed down in the room, and a curious sight may
be seen.  About twenty men, bakers, come in and range
themselves on one side of the table. A lump of dough is
handed to the nearest, which he beging kneading and knock-
ing ubout with all his might for about three
or four minutes; and then passes it on to his
veighbor, who does the same, and so on sue-
cessively until all have kneaded it, when it
becomes as soft as new putly and ready for
the oven. Of course, ar soon as the first
baker hias banded the first lump to his neigh-
bor, another lump is given to bim, and so on
until the whole quantity of dough is kneaded
by them all. The bakers' wives and daugh
ters shape the loaves for the oven, and some
of them are very small.  They are baked im:
mediantely.
- . er—
Eleetriclty on the Stage.

In Paris, during the play of ** Le Piad de
Mowton,” n table Is brought on to the stage,
and afterwards a candlestick earrying two
lighted candles.  One of the chinracters in the
play blows out the candles; but as soon as
he moves away ono of them unaccouniably
becomes relightod.  The actor again blows
out this light, when the other one becomes
kindled; and, becoming enraged, the man
takes up the candlestick and blows furiously
without being able to extinguish the lights
permanently, Thiseffect, which gives rise to some amuse
ment and astonishmont, is produced by means of an induc-
tion spark which inflames the vapor from o mixture of ether
and spirits of turpentine contained within the vessels which
ropresont the wax tapers.

A cable of four fine conductors connected the latter,
and the poiots betweon which the spark passed, with
the table, and through it with the Induction coll below the
stago,
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A NEW ROCK DRILL,

The skill of a great many able mechanios and englneers,
And a great deal of capital, have been employed in simplify
ing and perfocting machinery for drilling purposes, the prin
cipal objeet being to avold breakages, which are far too com
mon lu the ordinary maohines, 1t has been found by nctual
observation that where any great amount of work is being
done it requives six deil)s to aceomplish whit should be done
by four on account 'of the loss of time ocoupled In repairing
broken parts.

In former machines the parts most Hable to breakage were
the valves, and as no modification of their construction has
been sufficient to give them T durability which compares
with that of other parts of the engine, the difficulty in
muny cases seems wholly irremediable, and the only recourse
& to have a sufficient supply of duplicate parts on hand to
be ready for emergencies.

Notwithstandiog the many failures, mechanics and engi-
noers, appreclating the immegonse benefits to be derived in
onso of success, have pluckily continued with their experd
monts,  As valves oould not be made sulciently durable,
the line of experiment naturally tended in the
divection of valveless engines, Theso woere
known to beperfectly practicable in some
respects, while in others, more particularly in
the displacement of the compressed air or
steam at the ends of the cylinder at the ter-
mination of the stroke, and giving a cushion
for the piston to prevent severs concussion
with the eylinder heads, the problem has re-
mained unsolved until now.

Mr. 8. G- Bryer, of Sauguos, Mass., who has
had an experience connected with rock drills
of over ten vears, after much experiment has
devised the only thoroughly practicable valve-
less engine for a rock drill yet made. The piston of this
drill is its own valve, thereby dispensing with the small
vilves and their consequent wear and breakage, together
with many other small and weak parts common to other
drills. As will be seen by reference to the engraving, it
has fewer parts than any other rock drill in the market.
Practically, there is nothing but the cylinder, the piston, and
the rotating motion, which is perfectly simple and scarcely
exposed to wear or breakage. The blow delivered is as po-
sitive and effectunl as that from any other style of drill—a
result which bas never before been obtained with o valveless
engine.

The advantages of this drill consists in such an arrange-
ment of parts as to entirely obviate the use of tappets, valves,
or other auxilinries depending for their action upon percus-

sion; while it is a perfectly effective and smoothly-working |

mauchine, free from lability to aceident. It is sought to re-
duce it to the smallest number of unexposed parts, and s0
to simplify them that they can be easily repaired or dupli-
cated and be interchangeable.

In the upper portion of the sectional cut, midway between
the center and either end of the cylinder, are two anuular
grooves; these are connected on the back
by a passage way, forming a steam chest,
to which the supply pipe is attached.
The exhaust port is located in the center
of the cylinder. In the piston head are
two grooves, which also pass entirely
aronud, corresponding in width to those
in the cylinder, distant from each other
half the space of the latter from the ex-
baust port.  In the right-hand portion of
the piston, extending from the grooves (n
the sume to either end, is shown a4 pas-
sage way for steam. In the Jower part of
the cut is what is termed the cushion
valve, its Jower end resting upon the
lower head of the valve c¢hamber. The
villve iy eylindrical, and reduced in size,
between the ends and middle, to admit of
free passage of steam to the exhaust ports
of its chumber,

From this description, the operation of
the drill can be cusily understood, The
steam forms o cushion ut the end of ench
stroke, which prevents the piston from
knocking. To the upper head of the eyl
Inder ix secured the usunl device for ro
tuting the piston nnd drill, consisting of n
rod with spiral flutes, entering o socket
in the piston head,

The improvements embodied in  this
drill secure a large percentage of uscful
effect, with the least supply of steam, the
utmost expmosive power of the same being
utilizA by its peculinr construction; and
since no part strikes aoother to glve it
motion, the wear Iy insigonificant, The
inventor has displayed great skill in locat
ing the control of the piston’s action
within itself, thus rendering the free and
perfect operstion of the drill whelly inde
pendent of auxiliary spplisnces.  The
drill may be operated equally well by the
use of compressed alr, and s absolutely
von-freezivg. In our opinion the claim of
the manufacturer that this drill presents
the greatest simplicity and efficiency s

well founded; and we think that wherever it may be intro
Allston Newhall, 67
, 18 the proprnictor and manufac

duced, it will give satisfaction. Mr J
Iigh street, Boston, Mass
turer,
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NEW INVENTIONS,

An improvement in whitetrees has boen patented by Mr
Ferdinand O. Fischer, of Aptos, Cal
sists In combining a lever spring,
bar having end disk, with the end of a whifletree

Mr. John Flanagan, of Newburg, N. Y., bhas patented a
hydrant formed of & case with waste opening, shouldeted

m . :
I'he invention con
shouldered bar, and slide

volve rod, fluted screw”plug valve, and a ring. The arrange.
ment of the several parts cannot be deseribed without an en-
graving.

Mesars, Carl P. Callmann, of Idar, and Carl A. Lorenz,
of Oberstein, Germany, have patented & process of manufac

turing onyx stones from agate, by immersing one side in a
bath of dilute nitric acid and iron, the other side in a bath of
enrbonate of potassa gnd water, then drying the stones on a
stove, and burning them to fix the color,

Fig. 2 —~LONGITUDINAL SECTION OF ROCK DRILL.

Mr, Carl J. Renz, of Hudson, N. Y., has patented an im-
proved process of preserving fruits, and more particularly
grapes, pears, strawberries, and other fresh whole fruits
without the use of a mother liqguor. It is an improvement
in that general process of preserving in which the air is first

exhausted from the receptacle in which the frait is placed,

| and in which the gases subsequently evolved by the fruit are
[ taken up by an absorbent. The improvement consists in de-
odorizing and absorbing ths condensable gases by a block
of quassia wood or other materinl impregnated with
(uanssia,

A simple and efficient apparatus for obtaining a vacoum
bns been patented by Mr. Lyman H. Ward, of St. Mary's,
Texas. The vacuum is formed in thisapparatus by the dis-
| placement of water or other liquid.

Origin of Fires,

Theories of fire *“origins” run in fashions, and at times,
the Ametican Exchange and Review thinks, the favorite pre-
sumptions become much overdone. Defective fue is the
actual source of a great many ignitions, and it is not apt to
| be exazgerated, like newspaper * incendiarism,” but ncca-

-~

DRILL.

! sionally we may go too much oo *“ defective flue.” A clothes
[ press adjoining & flue in a Pittsburg dwelling Iately took
fire; defective flue was, of course, named as the flame maker
was found that the closet
for sotled clotbhes and rags, and some of
| saturnted with an oleaginous lotion for
rhewnstiz The combined o1l and cotton, in a confined
I.uun---pl.-v- at a tempernture produced Ly the heat radia
tlons from the flue, were together inflammable. The ** mis
hap ™ will perhaps go by the name of spontaneous combus-
tion, vet this s solely due to the fact that the substance re-
{quired a comparatively low temperature in order to ignite;
} flue was the inciting cause, so far as relates w the merely
{ physical condition of the fire-making  Fires are generally
of mixed Origins,

but, on further examination, it
was a receptacle

the latter were

American Manufactures by a Colonial Editor.
| The last issue of the Victona Review, the leading mags-
;lin(- published in Australis, pays the following tribute to
American manufactures and to our series of illustrated arti-
lcl--- on American industries. American manufactures, says
the editor, are a perpetusl source of wonder
and of iostruction to the forcign observer.
In perfection of machinery, scientific divi-
sion of labor, and completeness of execution,
there is nothing in the world besides to be
compared with them. To visit the great con-
tinent and inspect the leading manufactories
must be equal toa good edueation for any
man possessing a mechanical turn of mind
But, failing time and means to go forth on
such an cxpedition, a foreign reader can
make himself as well acquainted with the
subject as if he were on the spot, simply by
takir ¢ in the SciEsTIFIc AMERICAN and
regularly perusing it. In the current numbers there are full
descriptions, illustrated by excellent woodcuts, of the manu
facture of printer's types by Messrs. Farmer, Little & Co.,
of New York; the manuscture of Mége oleomargarine and
oleomargarine butter by a New York company; the brass
manufacture of the Beoedict ad Burnham Compaoy at
Waterbury, Conn.; and of the :reat tunvel under the Hud-
son River, between New York . nd New Jersey, which is of
u similar character to the London underground railway, and
is in the hands of a company holding a capital of $10,000,-
000. The tunnel will be 5,000 feet long, or more than three
times the length of the Thames tunnel. There seems to be
but little doubt of its being carried through to completion.
The cleomargarive butter is a product extracted from
beef fat, according to a principle discovered by M. Mége, a
French chemist, about twelve years ago. The butter pro-
duced is pure, perfectly wholesome, and suitable for all
domestic purposes, The company work up an averuge of
100,000 1b. of fresh caul fut daily, producing from 40,000 to
50,000 Ib. of butter, selling at from 15 to 20 cents a pound.
This inveation of the French chemist bas added many mil
lions of dollars annually to the value of the staple products
=l of the country. In addition to the fore
going articles, there is, in the numbers
before us, a vast variety of illustrated
descriptions of new inventions and im-
provements in many branches of mecha-
nical construction. It was shrewdiy ob-
served by the English Consul at New Or-
leans, in a report he lately sent to the Bri
tish Government, that the superiority of
American over British manufactures is
due, among other things, to the fact that
the Americans never raise the objection to
any novel “notion " or suggestion that it is
*new-fangled." In fact, they mtber prefer
it on that account. The newer, the more
likely to be an improvement on the okl
method, is the principle they go by. Eng-
lish manufacturers, on the other hand,
proceed on the most rigid lives of custom
and precedent, and are very jealous of
anything in the shape of an innovation
on the established methods. The result
of this difference between the two nations
is that the Americans are beating the Bri-
tish completely out of the field in wany
brunches of  manufacturing industry,
Edison's **new-fangled * inveotions are
not alope revolutionzing the world of
practical ideas, but are making their in.
ventor rich beyood the dreams of avarice,
It is to the Americans, rather than to their
home friends, that Australisn manufae-
turers should turn their eyes for prece-
dents and examples. The Sciestric
AMERICAN ought to secure n wide circu-
lation in this part of the world. To ma.
nufacturers of every description it is sim-
ply invaluable,

~ 9 5
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MECHANICAL INVENTIONS,
Mr. Perry A, Peer, of Comstock, Mich.,

has patented a hinge peculinrly adapled
to a Vshaped harrow. When it is de
sired to uncouple the two sections of the
barrow, one of the sections is allowsd to

i
i




) aﬂoﬂm i raised to about a vor-
may then be readily detached.
Grisham, of State Line, Miss., has patented
grinding mill, which is an improvement
of corn crusher fn which the ears of corn in
¢ aro fod through throats, sliced into sections by

"':'Wlm. and these scctions then rondered fine by

" combining with the feeding throats and knives, u wet of |

‘ ‘belng out, and which aliow the sections belog ont off
to press down 1o sccommodate the thickness of the knifo,
thus preventing the knife from hanging fo the ear, and ron.
dering the cutting action casier.

Mr. Isanc 8. Schuyler, of Brooklyn, N. Y., has patonted
n machine for cutting serew threads,  The Improvements
rolate 1o machines for eutting serew threads on pipes aud
conplings, internally and externally, and aro designed 1o
aecomplish such work more rapidly and perfectly than has

stween grinding sarfaces.  ‘The Invention conslats |

sonted tables, which hold the ends of the ears of corn ‘

[SEpTEMBER 18, 1880,
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Scientific Amevican,

8, The putent lnvolved in the case of MeClurg e Kings
land wis for n me lod of easting iron rallers, and it I8 not
probable that the deelsion rendered in that case would be
followed boyond onses of the same statutory olass,

4 By the not of 1870 the right of & person constructing or
plm,'lm'-llm n patentable article before tho n'l|rlh'ulvinn for n
pitent In Hmited 1o the right 1o use or vend the speeific thing,
and (his, whethor it bo regarded as n logislative construction
of the former aets or nof, may properly govern the right of
rocovery In netions brought sineo s passago.

8. For an Infringement of a patont by its fire dapartment
a city In Hable.

U, N Cleentt Conrt-Northern District of Hiinols,
WAKITHBUNN & MOEN MANUPACTURING COMPANY o TEAISN
—BARDED FENCE WIRKE,

Blodgett, J.
1, A porson hasno right to mark bis goods with any words
or torms indlonting that they nre munufietured undor o

ilo g ; ),
heretofore been done.  Rotary outters formed with sorrated | patent which he does not own and has no right to use

edges are employed.  The arbors of the eutters are fitted
in n revolving head that has an endwise motion propor.
tioned o the pitch of the scrow, so that while the cutters
rapidly revolve with their arbors they also travel in a spiral
path upon the surface being operated upon.

Mr. Charles G, Trafton, of Slatersville, R. 1., has patented
a thread guide for spooling machines that is self-adjusting
1o the yarn us the latter rung from: the bobbin to the larger
spool, %0 as to avoid friction, It consists In o guide plate
provided at one end with a curved friction surfnee and ot
the other with o slotted flange and a plate, in combination
with & rod baving projections at its top to lmit the move
ments of the plate sidewise and a scrow which serves as a
pivot for the plate,

An improved gin saw sharpener has peen patented by Mr.
Robert 8. Mudford, of Texarkans, Ark.  The object of this
invention is to improve the construction of the gin saw
sharpeners for which Letters Patent No. 20,038 were granted |
to A. 1. Burdin, July 20, 1838, jn such a manner that they
will bring the teoth to a better condition.

Mr. James IL 11, Taylor, of Lawrence, Mass,, has patented
a mechanism for stopping and starting street cars, so con-
structed that the momentum of the car can be used for
stopping the car, stored up, and again used for starting the
car.

Mr, William W. Rochelle, of Star Landing, Miss.,, has
patented a tool for sharpening the teeth of cotton gin saws.
It is made in three pieces—the sharpening bit proper, which
is shaped at its outer end to enter between the teeth, the head
or shank, which is formed to receive and support the bit,
and a sliding collar, which clumps the bit in the head by a
wedging action,

LI AP

DECISIONS RELATING TO PATENTS.
By the Commissioner of Patents.
STEVENS o4, PUTNAM. —INTERFERENCE.—WIRE BARBING
MACHINE,

Marble, Commissioner:

1. The earliest dale at which an invention can be said to
exist is that time when there was in the mind of the inventor
a well defined idea of something which might rightfully con-
stitute the subject of a patent.

2. The law is well settled that a mere unembodied princi-
ple or discovery is not a subject of a patent, and it must fol-
low that the mere mental apprehension of the same is not the
coneeption of an invention. When, however, the principle
or discovery is rendered of practical service by its embodi-
ment in material form, there exists something for which a
patent can be allowed. and the unjon in the mind of the in-
ventor of the principle or discovery with the means of its
embodiment is conception of the invention.

3. A combinstion, as distinguished from o mere aggrega-
tion, may be defined as a union of elemental parts co-operat-
ing dependently to produce a desired result, and a concep-
tion of such combination must include not ooly the idea of
associating the parts, but also that of 50 uniting them that
there will be a dependent co-operation,

4. The fact of the conception of an invention is one which
public polivy demands shall bave been so evidenced as to be
capable of other proof than the mere allegation of the inven-
tor that such invention was at a certain time in bis mind be-
fore It can avail bim anything, and so long, therefore, as he
keeps his Invention unembodied and undisclosed it cannot

£erve 1 antedito and thus defeat the Invention of & contest
ant,

United States Clrcult Court,—Southorn District of
New York.
BRICKILL ef al. ro, THE CITY OF NEW YORK. —FEED WATER
HEATERS FOR STEAM FIRE KXGINES,
i il
. Le patent No, 81,182, granted Au 18, 5

Williaem A, Brickil, lmwlmp::emenl in mwnl:;“sbe:lo
ers for steam fire engines construed and sustained.

2. Section 7 of the act of 1839, which provides that every
Pemson or corporation may uee und vond to others to be usod
any specitic machine, manufacture, or composition of mat-
ter which they have purchased or constructed prior to the

0. A defendunt, hnving so marked T goods, will not be
allowedd to defend himself by denying the validity of such
patent,

— > — -
Complalnts about the Patent Laws,

There 188 growing disposition in some branches of indos.
try In this country to find fault with our patent laws und
tho manner in which they are enforcod, There is hardly o
trado that Lns not at frequent periods its erop of harassing
patent suits, which perplex the munufacturer, the dealer,
and the consumer, It is not surprising, therefore, that the
dissatisfaction thus created finds expression in complaints,
Nuturally, the subject comes up before the associations
formed among those belonging to the various trades for their
mutual protection and the ndvancement of common inte-
rests, A commitice is appointed, and, if its members are
in carnest, a report isdrawn up suggesting possible measures
of reform, Such has been the course pursued by the millers,
and we learn that the brewers have taken the first steps in
that direction. All this is very well in its way, but it does
not seem as though the agitation of the subject is conducted
in the manner best ealeulated to secure the reforms desived.
The reports of such committees are so evidently biased by
the interests of the members, as defendants in patent suits,
as to bave, as the rule, little or no value. The one great
and sole object of their efforts seems (o be to beat the par
ticular patent or patents which menace them, and the fact
is lost sight of that it is to the interest of every enterprising
manufacturer to aid in sustaining patents. In many cases
where complaint against the patent system is loudest,
known rights have been infringed, and the protests of pa-
tentees disregarded, in the belief that it was cheaper to take
the chanees of infringing than to recognize the demands of
those whose claims were disregarded, Patents thus ignored
almost always acquire an upexpected value before they ex-
pire, and it is quite usual for them to be made the basis of
expensive suits, Often they are sustained by the courts and
become very valuable, for the simple reason that they have
been infringed without regard to consequences. Manufac-
turers who find themselves figuring us defendants in suits
of this character commonly have a great deal to say about
the injustice of our patent laws, Perhaps they are unjust
in thair requirements in some instances, but to modify them
in any essential particular in points touching the value of
valid patents would be to destroy an immense property
right, and to make it extremely difficult for an inventor or
the owner of a patent acquired by purchase to protect him-
self in the enjoyment of the rights it is designed to secure
to him. It may be vexatious to settle or defend frequent
demands for royalties and damages; bat it is still more so
to know that you have valuable rights in patents which you
are unable to enforce, and that which should belong to you
alone has become common property.

The only safe and honorable position for the manufactu-
rer is one of justice and fair dealing. He should act advis-
edly with regard to the payment of royaliies and the in-
fringement of patents. If he manifests a fair and liberal
disposition in this matter, and o willingness to recognize the
rights of others ns beginning where his own rights cease, he
is not likely to have serious trouble. As the rule, it is
cheaper 1o purchase a right under a patent than to
defend un infringement; but when a manufacturer per-
sistently disregurds notices and warnings, and takes his
chances ns nn infringer, he should stand Ly the conse-
quences like o mun, and not whine nor complain if called
upon Lo pay for what he has taken without leave.  He may,
ot least, havo the satisfaction of knowing, under such oir-
cumstaness, that every decision of the courts affirming the
validity of patents increases the value of those he owns and
controls, and that bie has thus a direct interest in sustaining
all good patents.  But then we must muke some allowance
for human uature, and it certainly does muke a great differ-
ence in a man's feelings whether he appears as plaintiff or
defendant in o patent suit.  He often does and sSays a great
many things when he is defending an infringement suit which
bewould be very sorry to have quoted against him should he
ovor find it necessary to move for the protection of his own
righta and interests.  Ounr patent laws may be susceptible
of Improvement, but the men 1o improve them are not found

application for o patent, applies in cases of patents for suby-
stantive things to the particular things so purchased or con

on committees representing cliques of defondants interested
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strocted only, and does not Inclade the Heghe 15 pencilcs ] suits brought to recover damages for the wholesale in

invention without liability,

fringement of valid patents.  What they have to say may
Lalways be taken with some allowanee, —Jron Age. i

——

Apples for Forelgn Markots,

Bpoaking of the magnificent apples shipped from the
United Stutes, the London Magasine of Pharmacy says that
{here {8 no renson why this splendid frait should not be ro
colved In London as fresh and blooming as when first
gnthered from the tree,  To secure this most desirable resalt
oncli apple should be srapped in woft tissue paper, pre.
viously soaked in a solution of salioylic nold and dried.

The best proparation of salicylio acid for this purpose Is
the aleoholie solution, made with the strongest spirit, and
then diluted with as mueh water as it will bear without pre.
cipitating the acid, so as to make the solution go as far as
[possible.  Each apple should be enveloped in at least throe
or four folds of salicylated paper, and every possible precau-
tlon should be taken to prevent bruising when loading into
tho easks or cases,  Well-packed apples should not move at
all during the voyage, and the shaking of a railroad train
should have littde effect upon them, Nevertheless, a certain
nmount of contusion ia inevitable, and to nvoid the ulterior
results of this, the salicylated paper is indispensable, Asto
the cost, it would be n mere trifle when we consider the
rosult gained, and the splendid condition of the fruit when
it wonld enter the London market. Besides, it is very
probable that the salicylic acid paper used for packing the
apples in America might be used over aguin, or applied in
England to some similar antiseptic purpose, and an allow-
nuee made for it accordingly.

Prehistoric Moxlco.

Vory interesting discoverics have been made by M. Desire
Charoay in ancient cemeteries high up on the slopes
of the voleanoes Popoeatapet]l and Itztaccibuatl, The burial
place on the lutter mountain is high above the line of vege-
tation. Just below it is a small valley almost concealed on
three sides by a natural bulwark of stupendous rocks. F

Access to this singular dell scemed at first impossible; in
fact, was so difficult as to lead M. Obarnay to doubt the
tradition of a Chichimecan village having existed in such a
place. Excavations have led to the supposition that this
narrow valley had been a temporary refuge of the Toltecs,
perbaps a8 early as the year 600, It bore evidence too of
baving been inhabited by the Chichimeea Indians, Idols
and houschold utensils similar to those found in ruined Chi-
chimeean villages were dug up from adepth of from three to
four feet, Singularly, too, there were found vear the sur-
face Aztee relics, which proved that at a comparatively recent
date this natural stronghold bad served as a place of con-
cealment for a third tribe. Tradition says that after the
Spanish conquest in 1520 a few spirited Aztecs and Tlate-
lolcos, rather than submit to slavery or aceept the doctrines
of the invaders, fled with their **lares and penates” to this
mountain fastnese and subsisted on corn, frijoles, and other
vegetables, burying their dead as near the *‘snow Jine” as
possible, Many Aztec idols, vases, and jars were un-
earthed there.

Pacific Coast Fishes.

The United States Fish Commission have obtaived on the
Pacific coast 270 species of fish. Among these are nineteen
specics of sharks. Two large toothed man-eater sharks,
caught in Monterey Bay, measured from 28 to 24 feet in
length, and weighed fully two tons cach. Another variety
of shar’z found on the coast averages 82 to 83 feet in length,
and weighs three tops. Their teeth are small, and they are
not dangerous. Monterey is a middle ground where the
fishes from north and south meet, and no locality on the
Atlantic coast is so rich in species. It has about 130 species:
San Francisco about the same; Santa Barbara, 95; San Diego,
80; and Puget Sound, 90. The so-called perch, found on
the California coast, are not true perch. A million and a
half of salinon, averaging from 25 to 80 pounds each, are
taken from the Columbia River, and from seven to eight mil-
lions of pounds of fish are taken from San Francisco Bay and
marketed.

PSS

Monument to the Original Promoters of the Unlon
Faclfic Rallway.

Norcross Bros, of Chicago, have contracted with the
Union Pacific Railway Company for a monument to the
memory of Oliver and Oakes Ames. The monument is to
be located at Shannon, Wyoming Territory, at a point about
400 miles west of Omaha. It is ut the highest point in the
Rocky Mountains which is crossed by tho railroad. The
monument is to be 50 feet square at the base, and 60 feot
high, pyramidical in outline, with three slopes. The mu-
tevial will be Black Hills granito. Thero ure to be two me-
dallions representing the heads of Oliver und Onkes Ames
in alto-rilievo, One will face the east and the other the
west, at a height of 40 feet from the ground. On the side
next to the railroad will be an lnseription, ** In Memory of
Oliver and Oakes Ames."”  The medallions are to be it out
of MeGregory quarry brown stone. There is also to bea
bronze tablet, which will more particularly show why the
monument was erected. The contractors are to complete
t‘l:) work in about two years. The cost is to be about

,000.

Ax accidental dropping of a cipher in our recent descrip-
ton of the heavy Worthington oll pumping engines leads to
an obvious understatement of their eficlency. The work

actually done by some of these pumps is ﬂnm,‘
15,000 barrels of oil through 100 miles of pipe, against the

cnormous pressure of 1,500 pounds per square inch,
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RECENT INVENTIONS,

- Mr, Goorge Stelnson, of East Chester, N. Y., has patent-

ed an improved leg for bedstead frames, which furnishes
o the bud an elastio support. The log is formed of flat
curved springs, and & spirl spring placed in a box, the
whole heing supportod on casters.

Mr. Fredrick A. Baker, of Brooklyn, N. Y., has patented
& fire esoape ladder for the use of Airemen. Tt can be readily
secured to the windows of buildings from story to story to
form o fire escapo.

Au Improved logging, which fits closely to the foot and
anklo, and can bo opened or olosed easily, has been patented |
by Mr. Casper Riese, of Berlin, Prosein, Gormany.

Tmprovements iy eloetrio burglar alarm for safes have boen
patented by Mr. Edwin J. Leland, of Worcester, Mass,
These Improvements relato to burglar alarm telographs con-

!
‘Tlm driving wheels of both the second and minute hands are

fitted with beart cams that are acted upon by & Tarm to
bring both hands back to the starting point, By this con
struction a simultancous action is obtained on both bhands—

third, to return them to the starting point,
Lo — O - —
Welding by Fressure,

Pursulng his researches on the welding of solid bodies by
pressure, M, Spring hius subjocted to various strong pres
sures (up to 10,000 atmosphores—150,000 1b, per square Inch)
more than eighty solld pulverized hodles; this was done in
vaouo, and in some cuses ot yarious temperntures,  The re-
sults nro highly interesting, ANl the crystalline hodies
proved capable of welding, and in the case of bodies accl:
dentally nmorphous the eompressed block showed crystal

A Now Process of Refining Petroleum.

The Philadelphln Record says that a new process for treat
ing the products of petroleum is being tested in that cliy.

| At present all ofls are brought to hest tests by distlistion,
first, to set them In motlon; second, to arrest them; and, |

and o the process lose from 30 1o 65 per cent. By the old
process ol at & fire test of 1107 costs 615 cents per gallon, lo
bringing this grade of oil 1o & test of 150° it Joses 30 per cent
in the process of distillation; to mise it to 176" it loses 45
per cent, and to 185° 85 per cent. By the new patent pros
cens the ol is treatod without heat and loses nothing.

Oil nt 110" that cost 83§ cents per gallon, on being raised to
u fire test of 150 is worth 184 ceots per gallon; 1o 175, from
15 cents to 17 cents per gallon, and if raised 10 185" is worth
from 18 to 20 centa per gallon, The cost of raising it touny
of these testa in 1 cent per gallon,  Here, also, is snother ad-

vantage over tho old system, s by the present method of

neoted with safos, vaults, und similar places, and arranged line fracture; crystalllzation had been brought about by ! distillation the profit on oil at a fire test of 110 is only half &

10 give a sigoal ata contral office in case the clrenit is broken |
or the wires tampored with,  Sueh lnes usually have com-
bined with them a galvanometer, so that any change of resist- |

in Is eircuit, so that it will not be necessary to make a por-
sonal inspection of the vault or safe every time the indicator |
shows a change of resistance or the signal is operated, as
such effects are often produced by crossed wires and clectri-
cal disturbances in the stmosphere,

An improved bottle stopper hns been patented hy Mr. |
Thomas G. Austen, of Oswego, N. Y. This invention re.!
lates to that class of devices that are designed so close the
mouth of a bottle and yet to permit the gradual ¢jection or
sprinkling of its contents.

Mr. Josoph T. Maybury, of Mobile, Ala., has patented
process of canning oysters, which counsists in placing them in
onns and pouring over them a hot mixture composed of
water, salicylic acid, and vinegar, in the proportions of about
ten gullons, one and six-tenths gill, and one-half gallon, re-
spectively, and then closing the cans and placing them in
boiling water for a short time.

A novel skylight bar, in which provision is mude for col-
lecting the condensed moisture which accumulates on the
interior surface of the glass and conducting it to the roof,
hus been patented by Mr. Fred Ruemping, of Kansas City,

An improved well casing, which is simple and effective,
has been patented by Messrs. Henry Shear and Henry M.
Toomey, of Arcols, Ill. The invention consists in a well
and cistern casing formed of a number of segmental sections
of earthenware or burned clay, provided with tongues and
grooves at the ends and with strengthening ribs on the inner
sides,

Messrs. Willinm P. Lyon and Samuel Vail, of Port Ches. |
ter, N. Y., have patented a fastening for the end boards of
wagons and carts, so constructed that it will fasten auto-
matically when the end bourd is raised into place, and which,
when locked, will hold the end board sccurely,

Mr, John H. Reed, of Cowles, Neb,, has patented n new
penmanship-dnstructing chart, which will permit persons
who are not good penmen themselves to instruct others in
the art of penmauship avd to explain the proper formation
and inclination of letters,

An improved trunk fastener, patented by Mr. George A,
Soficld, of Jersey City, N. J., consists in the combination
with a bolt tongue having & transverse groove of a socket
provided with a longitudinal groove to receive the bolt, and
with n transverse groove containing a spring lateb fitting into
it and catching into the transverse groove of the bolt
tongue,

Mr. Patrick H. Duke, of Richmond, Va,, has patented o
package of plug tobucco having the faces of its plugs formed
into perfect squares, one set of which is raised and the alter-
pate sot depressed, with the raised and sunken faces of one
layer or set of plugs fitting into aud over the sunken and
rnised faces of the crossed piled plugs forming the next
layer.

Z\n improved apparatus for distributing fertilizer, which
may be made either an attachment of un ordinary seeder or
planter, or used independently thercof, has been patented by
Mr. Luther A. Horlne, of Jefferson, Md,

Mr. Carey Inskeep, of Ottumwa, In., has patented an im-

proved huirpin, which is so constructed that it cannot be- s

come detnched accidentally, but may be inserted and removed
without disturbing the contiguous hair further than requisite
to allow space for the body of the pin,

Mr. Edward A. Smith, of Grecley, Col,, has patented an
improved enrth auger, which consists in a novel arrangement
of the casing, the cutter, and the drill point in a well nuger.

Mr. Beojamin Le Coultre, of Geneva, Switzerland, has
patented & chronograph having both second and minute
bands indieating by one din) and mounted on the same arbor,
The inventor fAits upon the contrnl arbor of the wateh n looso
gleeve thut earries the minute bhaod sad o driving wheel, and
outside of this fits o second loose sleeve earrying the second
Bhand and & driving wheel.  Upon a lever fitted for movement
by & ratchet wheel in the usual manner are fitted the wheels
that operate the second hand from the center pinfon when
maoved fnto gesr, and upon u pivoted arm that s conneoted
with the lever 1s & pioion that gonneets u fixed pinion on the

center arbor with the drivivg wheel of the minute hand,

prossure.  Soltoness favors the approximation of the parti-
eles and tholr orlentation In the direction of the cerystalline

:

‘co-nl per gallon, and at a test of 150 the profit is the same;
{ whereas by the new process, the oil losing nothing in the

axes.  The amorphous bodies, properly so called, fall into | manipulation, the profit is in a ratio to the number of de-
anoe caused by an attempt o put w loop in the line, and | two groups, one of substances llku wax (eirvid bodies), which | grees to which the fire test is raised. In the process the oil
thereby out out & safe or vault without breaking circuit, or | Wul.ll t:ully. the other of substances like amorphous carbon ; !s c.h-mlmiunl. and at the same time the illuminating quality
from any cause, shall bo indicated by the galvanometer, The (aeirodd bodies), which do not weld. :I'Iuc g«-ncn'l! r(mul} 1% | is un‘pruvul s0 that the oil burns looger and brighter, and
ohject of this invention is to provide means for testing the that the crystalling state favors the union of solid bodies, i this is cﬂrclfd without the sid of any beat whatever. This
lne at any thme and determining whether the safe or vault {but the amorphous state does not always hinder it. M. | is what the inventors claim for the new process, but until a

Spring says the facts described do not essentially differ
from thoss obwerved when two drops of a liguid meet and
unite, Hardness is o relative, and one may even say sub-
jective term,  Water may appear with o certain hardness to

| somo insects, and if our bodies had a certain weight we

should find the pavement too soft to bear us.  Again, pris-
matie sulphur is changed by compression to octahedric sul-
phur; amorphous phosphorus seems to be changed to me-
tallae; other amorphous bodies change their state, and mix-
tures of bodies react chemically if the specific volume of
the product of the rexction is smaller than the sum of spe-
eifie volumes of the reacting bodies. In all cases the body
Is changed into ndenser variety, whenee may be inferred that
the state tuken by matter is in relation to the volume it is
obliged to occupy under action of external forces. This
(M. Spring points out) is merely the generalization of a well
known fact. Some curious results are deduced from it
The researches described have important bearings on min-
eralogy and geology.
- —eet-e—
A MODIFIED DANIELL CELL.
Mr. 8. J. Browning, of Portsmouth, England, has devised

'a modified form of Daniell cell, which he thus describes |
| in the Eleetrician:

6

““ While using the same materials, and the same strength
of solutions us those of the ordinary Daniell, it gives twice
the amount of current,

It cun be clearly perceived that my main object has been

| the reduction of the internal resistunce, which I believe I

have necomplished to the utmost without reducing its con-
stanoy. "

The nccompnnyiog dingrams illustrate this cell: 1. Outer
copper eylinder, 2, Inner copper eylinder, which encireles
the porous cell within one-eighth of an inch of same. 8, The
gopper shelf surrounding No, 8, for holding sulphate of
copper. 4. A wooden cylinder with step turned inside, to
keop porous cell in contor of No. 2, and with three wooden
plogs, to keep No. 2 o center of No, 1, 5. Ordinary eight
inch porous eell. 6. Cylinder of zine.

Mre, Browning uses small blocks of vuleanized Indis rubber
to keep the zine in the center of the porous jar, and again
to keop the porous jar in the conter of the eyvlinder. He also
uses o disk of felt for the zine to rest upon.

High Lighting by Electricity.

There wus very little to encourage the project to illumi-
nato Holyoke, Muss., by moans of lofty electric light towers,
in the result of the similur experiment tried in Rouen, France,
during the fftes of July 18 and 14, On that occasiom eight
cleetric lghts were pluced on the spire of the eathedral with
i view of lluminating the town.  Though the quantity of
Hght was estimated at 5,000 Carcel burners, the offeot wis
practondly nil. The spivo seemed merely to have w huge
lnmp oo {1, which threw fts light beyond the town rather
than in the nelghborhood of the cathedral.

rigid and satisfactory test has been made they will disclose
neither their plans por their names.
Ve
Eruption of Fucgo,

A letter from S8an José de Guatemals, dated the 24 of
July, to the Panama Star and Herold. says: ** At 3 A M. on
the 20th of June, the volcano Fuego suddenly became active,
tbrowing out vast showers of fire and cinders, with great
darts of flame shooting up from 359 feet 1o 500 feet above the
mouth of the ecrater. The whole country to the east and
south was magnificently illumioated. At 3:40 A M. two
streams of lava could be seen running down the sides of
the volcano, one to the south and east, the other to the
westward., Dense masses of steam sud smoke rose from the
courses of the lava streams, as the shrubbery and foliage
were burnt. The river Guacalate rose suddenly, and its
walers were quite warm. Fuego continued to belch fire
until daylight, by which time the whele northern horizon
looking from San Jose, was dark with the smoke from the
volcano. The lava sireams continued in view until 430
1A M. The first grand column of fire rose at least 500 feet
| in height, solid and smooth, and then the top, expanding,
opened out like an umbrella, the sparks coruscating like
those from a brilliant rocket. The pulsations of flame dur-
ing the first two bours of the cruption were about 50 seconds
apart, strong and regular. Tbe eruption was less active
until, at 7:30 P.M. on the 1st of July, a column of flame
rose to a height, probably, of 130 feet or more. At the hour
of writing Fuego smokes away steadily.”

A Queer Locomotlve,

The National Car Builder condenses from the Paterson
(N, J.) Guardian, s description of a new locomotive now
in process of construction at the Grant Locomotive Works,
which, it is thought, will eclipse for speed anything yet
built. It will look like an ordinary engine turned upside
down. The machinery will be on top of the boiler instead
of under it, as usual, and the boiler will bang very low on
the wheels. There will be two pairs of driviog wheels, but
instead of having them follow each other, one pair wil! be
on top of the other. The real driving wheels will be the
upper pair, and they will turn in the opposite direetion
from that in which the engine is going. They will rest upon
the rims of the other pair. which will in turn rest on the
truck. The revolution of the upper pair, by friction, is ex-
pected to drive the lower pair, the tires of the latter serving
a8 tracks for the upper ones. It is thought that a good deal
greater speed can be got out of the machinery by this con.
straction, and It is expected by the inventor that it will be
the fastest locomotive ever made.  Practical workmen, how-
ever, think it won't go atall. It will look very funny as it
18 running through the country, with the upper pair of driy.
ing wheels, five feot in dinmeter, rovolving up in the air in
the wrong direction at a tremendous speed, snd the eccen.
trics, rocking bars, link motion, and pistons on the top of
the boiler,

et A b l—
Aftor Graduation,

A few years ago a young man of promise was graduated
at Harvard University.  He determined to become o cotton
manufacturer, Instead of relying upon bis general oflucs-
tion, and waiting for an opening, as many of his classmates
did, he began at once to prepare speclally for the business
he had chosen, by entering 8 machive shop a8 & workman—
makiog full hours and acquainting himsell with overy part
of the machinery of a cotton mill.  From the machine shop
he went into the cotton mill, and by hard work and close st
tention rapidly sequired o thorough knowledge of all the
processes of cotton manufaoture.  While some of his olass:
mates were waiting and looking for an openiog in business,
und others wero with diffioulty fAlling subordinate positions,
he was rapidly rising, step by step, until he s, to-duy, in
charge of one of the largest cotton mills in Now England,
with ample salary, and what is better, fs dischurgiog the
duties of hix position with great satisfaction to the company
he serves,—Providence (R. 1.) Journal, g

|
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Haman Refrigeration,

Some experiments which seem to throw light on the phy-
slological effects of bathing have been recently made by Dr.
Paul Delmas, of Bordeaux, The notion of cold and heat on
the Luman system was studied by subjeeting the whole body,
excopt the nead, of n healthy and robust subject to refrige
ration with water at 410" C.in n suitable apparatus, the

time of exposure yarying from 15 seconds to 5 minutes, |

In some cases hoat was applied previously, The pulse and
temperature were noted all the time, and every five minutes
in suecceding hours; tho temperature by means of a ther-
mometer placed o the mouth,  The following effects were
observed: During application of the cold, while the subject
shows every sign of very intense sensations (painful or other-
wise), the temperature of the body searcely varies
at all, or varies at most one to two tenths of a
degree, from that noted before; und previous
heating does not affeat this vesult, If, immedi
ately after the application of cold, the subject
remain perfectly still; after having been carefully
dried and dressed, #o as to nvoid all active mus.
cular movement, the temperature still varies lit-
tle or not at all; but if e exert himself nctively
(in dressing, running, or walking), either immaodi:
ately after the cold application or after a time of
fmmobility, so as to bring on all the external
phenomenn of cold reaction, the temperature
suddenly falls, The reduction persists several
hours, and is more pronounced the stronger the
sensation of heat in the subject. On the othoer
hand, if chill continue or reappear owing to long
immobility or suspension of ¢xercise, the animal
temperature does not fall, or immediately rises
again. The amount of lowering of the tempera-
ture two or three hours after a cold application
was, in eleven cases out of twelve, 017 to 06"
The mazimum in a very vigorous subject never
exceeded 1°3° At the commencement of the
cold application the pulse suddenly becomes very
quick; after 10 to 15 seconds the velocity rapidly
diminishes; and at the end of theexperiment has
returned to the previous figure or below it. 1If
the subject, carefully dried and dressed. keep
quiet, the retardation of the pulse stops or pro-
gresses slowly; but in the opposite case it is very
pronounced, and persists the more the subject
gives signs of energetic reaction and a general sensation of
heat. Two or three hours after the cold application the
pulse showed (in eleven cases out of twelve) two to twenty
pulsations fewer than before the experiment,
IMPROVED VALVE-GEAR FOR ENGINES,

A novel device for reversing a steam engine is shown in
the annexed engraving. The arrangement is such as to ad-
mit of reversing the valves when the engine is either at rest
or in motion.

The crank pin projecting from the crank disk, A, is elon-
gated s0 as 10 be capable of engaging cither of two lugs pro-
jecting from the face of a wheel. B, mounted on the inner
end of a shaft placed on the axiul line of the main shaft.
The shaft of the wheel, B, carries a crank or eccentric which

'These lugs may be secured to the wheel, B, by means of
bolts working in slots, 8o ng to enable the stops to be ad-

Mr, Jobann W, R Vogdt, of Potsdam, Prussla, Germany,
s putented a curtain formed of n serion of vertical strips or

MADDEN'S HALTER FOR PREVENTING HORSES FROM CRIBBING.

justed in order to regulate the lead of the valve, bands of eloth, or other sultablo materinl, alternstely attached

This invention was lately patented by Mr. Peter Josserand, [ to two rollers pivoted parallel (o and adjoining m"mh otherin

of Hockley, Texas. the top of the window casing, and provided with suitable
=¥, SR Y Or cords or devices for rotating them both at the same time.
HALTER TO PREVENT HORSES FROM CRIBBING, A blind adjuster and fastener, so constructed as to hold

The engraving shows an attachment to be applied to hal- | blinds in any position into which they may be adjusted, and
ters (o prevent horses from eribbing and for curing them of | provent them from rattling, and which at the same time can
this habit.  The invention is shown in use in Pig. 1, andin [ be operated from the Inside of the window and without rais:
detail in Fle. 2. A plate, A, carrying arow of spikes, B, is [ ing the sash, has been patented by M. Charles L, Rainhart,
connected with the halter by means of tigld arms and straps, | of Catskill, N, Y,
and 18 held benoath the animal’s under lip.  Ordinarily the | A new attachment for basket handles, which is simple and
gpikes are prevented from pricking the horse by the curved Ldurable, has been patented by Mr, Amedee Hourdca.ux, of

Lichtenfels, Bavarin, Germany, It consists of

. nstaple passing through an eyelet at the end of

the hnndle and through two slotted disks on the

outer and tho inner sides of the wicker work of

the basket; the ends of the staple are then lapped

down on the surface of the inner disk to prevent
the staple from being drawn out by the handle.

Mr. Bamuel P. Fraley, of Columbus, O,, has
patented a broom-brush that may be cheaply
made by mechanical means, and i held together
independently of the holder and handle without
the use of stitches,

An improved terra cotta kiln has been patented
by Mr, Alfred Hall, of Perth Amboy, N. J. The
object of this invention is to construct the doors
of kilns for burning terra-cotta in such a way that
the heat will be distributed equally through the
door and the other parts of the kiln, so that all
parts of the kiln will bave a uniform tempera-
ture, and all the articles will be burned evenly.,

Heretofore, where bells have been used for
giving notice of fire, either by a general alarm or
by striking the number of the signal box, much
confusion has resulted from indistinet alarms or
errors in counting. In some cases the fire alarm
telegraph bas been arranged to sirike the number
of the box, and bells not connected with the sys-
tem are rung by hand, and it is of frequent oc-
currence that the box number is not heard at all
except by the bell ringers. Mr. John H. Tilley,
of Newport, R I., has invented a transmitter for
fire alarm telegraphs that will first act to give a
springs arranged on opposite sides of the row of spikes; but ' general alarm, and, after an interval, strike the box number
the motion of the horge in the act of cribbing compresses | and repeal the number, as required, thus calling attention,
the springs and brings the horse's lip into contact with the | first, to the fact of the fire by an alarm which is likely to be
points of the spikes. | heard, and then giving the locality.

This attachment does not in any way interfere with the! Mr. David Untermeyer, of New York city, has patented
free movement of the head and mouth, but when the horse | an improvement in the class of necklace clasps which are
| drops bis lower jaw and seizes the manger, as in the habit provided with spring catches or fastenings for attaching the
of cribbing, the spikes will prick the under lip and the habit | neckchain or necklace proper,
is soon broken up. This attachment is equally useful for| A rowing vehicle bas been patented by Messrs. Charles E.
vicious horses, as it prevents them from bitinz; and tearing | Tripler und William H.*Roff, of New York city. The ob-
their blankets. ject of this invention is to furnish wheeled vehicles that are

The invention has been thoroughly tested, and its merits | operated by hand levers, and so moved that the operator, in |
are approved by horse trainers and owners. It was recently | propelling the vehicles, pulls the hand levers in substantially
patented by Mr. Ambrose Madden, and is being introduced | the same manoer that the oars of a boat are pulled.

by Messrs. Madden & Sullivan, P. O. box 283, Aabur_\'l Messrs. Henry J. Mark and William F. Martinek, of St

operates the slide valve, and it is driven by the engagement | Park, N. J.,who should be addressed for further information. | Louis, Mo., have putented a wrapper or jacket for bottles and

of the cragk pin with
oneof thelugs. When
the engine is to be re-
versed the wheel, B, is
turned 80 as to bring
the opposite lug into
position to be engaged
by the crank pin. The
valve is shifted by this
operation, and when
the engine is started it:
motion will be re
versed.

To reverse the en-
gine while in motion,
an appliance consist
ing of a lever pivoted
to the engine bed and
carrying a shaft having
friction wheels, C D,
at opposite ends, is
brought into use.

These wheels are ca-
pable of engaging with
the wheels, A B, as
shown in the detail
view, and the wheel,
C, Is made smialler than
the crank disk, A, so
that when it is brought
into engagement with
the crank disk it will communicate motion to the wheel,
B, through the friction wihecl, D. By this mcans the
wheel, B, will be turned ahead much more rapidly thun
14 normal rate of speed, the valve will be ruvcm«:(i. and

wlug on the opposite side of the wheel, B, will be en-
#iged by the cravk pin, and the engine will moye
versed direction,

When the ¢rank shaft carries o regular erank insead of
the disk and crank pin, sald crank is provided with s pro
jectlon for engagement with the lugs on tho wheel, B,

in a re-

: analogous articles hav-
ing spiral or diagonal-
ly arranged grooves or
corrugations.

Mr. William T. Mec-
Lean, of Siduey, Ohio,
bas patented an im-
provement in the class
of earth scrapers or
scoops having a thio
metal body, formed
preferably of rolled
sheet steel, and a wood-
en back, which is se-
cured to the body by
means of clamps, ete.
The improvement con-
sists in the arrange-
ment of the devices for
securing the wooden
back to the steel body
Uit ' of the scraper, and in

- providing the latter
with a single longitu-
dinal steel wearing
piece or shoe, which is
arranged centrally, and
beveled on the sides
and front end.

Amédée G. Sébillot,
of Paris, France, bas
ST Pl;]l,S(-,EL-LrIm'EOUB' INVENTIONS, patented an improved apparatus for the recovery of waste
iy L ice, of Nashville, O,, hus patented an fm- sulphurio neid. The object of the invention is to improve
proved car door operating mechanism for street or elevited | the product obtained from treating argentiferous ores, as
‘ railroads, nrvanged with bransverse seats extending the entire [ well a8 to sive the neld used in the process, :

wldll.n of the enr, and provided with n series of doors upon An sutomatic fire extinguisher has been ‘putonted by Mr.

| the hl(l:"‘l of the car which communicate separately with cach | Edward Bocker, of I\"N\' York city. The object of thyia ln:

{seat.  The objeot of the invention is to provide means for | vention is to fnr'nluh meesanism u; be connected with the

:)|{n‘;'.|l|||;.'  serles of such doors simultaneously from the end ’ fuucots of water pipes, and so covstructed that upon the rise

(ll'\ll l"'r‘:.'“;"'l“"'_'lf"‘ they may be under the control of the | of temperature in case of fire the faucets will be opened auto-
clor, matically and discharge water,

T
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THE INDIA-RUBBER AND GUTTA PEBOEA
INDUSTRIES *

The lecture, of which the following is an
extract, lately given by Mr, Thomas Bolas,
F.C.8,, before the Society of Arts, formed
one of those admirmblo Cantor Lectures which
are annually given to members. The im
portance of the Tndin-rubber tree in connec
tion with the many and useful purposes to
which it is applied will be secn, upon a peru
sal of the lecture, which wus opened by a
description of the sources of India-rubber.

The carliest rumor of the existence of caout-
choue reached Europe nearly 500 years ago,
the first visit of Columbus to Hayti baving
brought to light the fact that the natives of
this island were in the habit of making play-
ing balls of an elastic gum. Nothing more
appears to have been heard of India-rubber
until Torquemada, rather over 250 years ago,
described the Mexican Indians as not only
making balls of India-rubber, but also as fab
ricating helmets, shoes, waterproof fabrics,
and other articles of elastic gum. Wedo not
hear, however, of samples of India-rubber
reaching Europe until long afier this, and lit
tle more appears to bave been learned re
gurding the substance until the celebrated
French naturalist, La Condamine, made a
communication to the Academy of Sciences
at Parls concerning caountehoue, he having
had ample opportunities of studying the
subject in Para. He tells us that the sub
stance in question was used for making
torches, these being only an inch and a half
in dinmeter by two feet long, and yet burning
for twelve hours. Again we hear of the use of
India-rubber for playing balls, and it appears
that the natives were in the habit of using
enema or ejection bottles made of caoutchouc.

Soon after La Condamine's communication
to the Academy of Sciences, samples of India-
rubber frequently reached Europe, and scien-
tific men began to make investigations regard-
ing this remarkable body. Between 1760 and
1770 we find Fresneau and Macquer study-
ing the subject, and the lust named investi-
gator made tubes and other articles of caout-
choue by dissolving it in ether and coating
moulds with the solution, so that a solid skin
of caoutchouc should remain adherent to the
mould on the evaporation of
the solvent.

From this time until the end
of the cighteenth century, the
India-rubber iondustry may be
considered to have been under-
going its period of gestation, and
to have been born with the dawn
of the present century. Among
the first of the important patents
regarding the utilization of caout-
choue is that granted in 1823 to
Charles Macintosh, for dissolving
the substance in conl oil, or goul
naphtha, and the use of this so-
lution as a waterproofing agent,

About the same time, elastic
webbing was first made with
threads cut from the raw rub-
ber, and other mioor applica-
tions of caoutchouc to the indus-
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ordioary extent with beveas. The abundance
of the Indis-rubber trees in Pars may be
judged of by the fact that this province alone
exported 7,340 tons of caoutchouc in the
year 1877, more than half of this being sent
to Liverpool

Among the heveas most productive of caout
chouec may be mentioned the Hewea bros
liensis, which fourishes in Pars, and yields
some of the finest caoutchoue, sond often
attaing a height of sixty to seventy feet, with
a diameter of nearly three feet; and the Heeca
guinnensia, n similaly magnificent tree, like
wise abundantly productive of caoutchouc;
and the Heeea spruceana, n smaller tree, which
grows almost exclusively in the provioee of
Para. The lecturer bere projected on & sereen
a lantern slide, representing the foliage and
flower of the Hevea guianensis, of which Fig
1 is un illustration.

In collecting the juice, an illustration of
the process being given by Fig. 2, a series of
culs are made through the bark of the tree:
either shells or clay vessels are attached to
receive the exuding milky sap, and when suf-
ficient of this has been collected, the operation
of drying it is performed as follows: A Kind
of wooden bat, thinly covered over with clay,
is dipped into a pail filled with the juice, and
the bat thus coated is held over a fire, fed
with certain wild nuts, which in burning give
off abundance of aromatic smoke. In Fig
3, which represents this operation, it will be
seen that a Kind of short chimney is fixed over
the fire to lead the smoke compactly upwards.
As soon as the first layer of juice bas be-
come indurated, the hat is again dipped, and
the drying operation is repeated, layer after
layer being thus dried on the bat, until a
thickness of nearly an inch is attained. A
knife cut is now made in the bottle or biscuit
of caoutchouc thus obtained, so that it can
be removed from the wooden bat and ex-
posed to the air to become still furthur indu-
rated. Para caoutchoue, if prepared in this
manner, gives forth a fragrant aromatic odor

The residues of juice left in the various
vessels employed, the scrapings of the inci-
sions, together with other materials which
the ingenious native thinks he can shuffle off
on the unsuspecting merchant as caoutchous
are made into balls, and sold
ns ‘' negro head.” The negro-
head rubber is frequently made
into crude representations of
unimals, which will pass about
cqually well for a horse, a pig,

or a crocodile

The milky juice of the Para
rubber trees bas approximately
the following composition:

Caoatchoue : 4

Albuminons, u!ncnu , and saline
matters .. ... o Shesay 12
WRLEE i ds T o n caw s ‘ . be
100

As a rubber producing tree, the
Fieus elastica stands next in im
portance of the heveas, The
Ficus elastica grows abundantly
in India and the East Indian
Islands, one district in Assam,

trinl arts were adopted from
time to time, until the great dis-
covery of vuleanization Inaugu-
ruted a new epoch in this branch
of industry, rendering it possi-
ble to so far alter cuoutchouc us
1o muke it capable of resisting,
to u grest extent, the action of
hieat on the one hand and cold
on the other hand,

The milky sap of many plants
containg esoutchoue, suspended
in the form of minute transpu-
rent globules, these being fre-
gquently as smull as one tweoty-
thousandth and one fifty-thou
sundth of an inch in diameter;
but compuratively fow plants
contnin sufficient caoutchoue to
render them important sources
of this body,

The trees which yield the
largest supply of the best qua-
lity of caoutchoue consist of vu-
rious species of hevea, which
flourigh in the northern districts
of Bouth America, especinlly in
the province of Para, some por
tions of the valley of the Ama
zon being crowded to wn extra

* Land and Walter,

thirty miles long by cight miles
wide, being said to contuin about
43,000 trees, many of them at.
taining o height of a hundred
feet,  This tree also grows freely
in Madagascar, and it is well
Known to us us a groenhouse
plant, a sketeh of which may be
seen on Fig, 4,

The juice of the Moeus elastica
contains notably less eaoutchoue
than that of the American trees,
the proportion very often falling
us low a¥ ten per cent of the
Julee. A vinedike plant, the Ur
ccola olastica, which grows abun-
dantly in Madagascar, Borneo,
Singapore, Sumatra, Penang,
and other places, ylelds a consi
derable amount of caoutehouc of
vory good quality.

Afriea yields s considerable
quantity of caoutchoue, but ge-
nerally soft and of inferior qua-
lity,  Ttisbelioved to be ylelded
by various species of lnndolphia,
ficus, and toxicophlen

Cnoutehoue is nearly colorless,
and when in thin leaves toler.
ably travsparent. It like very
many other substances, containg
nothing but cason and bydro-

! qwm

A

Fig. 2.-COLLECTING THE JUICE,
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cnoutchoue, which ix known to take placs
under conditions which are not perfectly
understood, is frequently due (o the corro.
give and oxidizing action of ozone.

Ozone, or some ngent nearly resembling
it, is often produced when oil of turpen-
tine is exposed to the air, and this circum.
stance may perhaps explain the destructive
influence which oil of turpentine oces-
sionally exercises on Indin rubber,

Exposure to sunlight often causes the
destruction of Indin-rubber, either con.
vorting it into a soft and sticky substance,
or into a hard body, Jess soluble in ben.
zole than unaltered eaoutchoue; and it is
quite possible to obtain a photographic
priot by exposing & film of Indin-rubber
under a negative, and then dissolving away
those parts on which the light has not
noted by means of benzole. It is gene-
rally n diserect thing to keep India-rubber
where it will not be exposed to the pros
longed action of a powerful light, although
there are cases in which exposure to light
is o useful ald to the process of vulean-
ization. India-rubber is, to a cortain ex-

R

gen, but its pml"«'ﬂk‘l diffor very widely
from those of other hydrocarbons almost
identical in composition, It bas boen
¢ found to contain, in one bundred parts,
123 of hydrogen and 875 of carbon,
Caoutehoue, ns might be mppf‘.ml. burns
very readily, and Jeaves no residue. It s
soft, aml very fmperfectly clastic, In the
true sense of the term; that is to say, it
does not return o its original dimensions
after having been considerably stretehed.
As regands the stretching of Tndin-ruby.
ber, there is a point at which it requires a
greatly increased force to stretoh it nnd
at this point it seems to become fibrous
fn texture, as you may perceive by ex-
amining this extended sample by the aid of
a magnifying lens. India.rubber bas valu.
able electrical propertics, as you are no
doubt aware, it being an admirmble insu-
lator, and having a remuarkable tendency
' to become electrical by friction.
1 Freshly et surfaces of India.-rubber
. cohere \:vry strongly when brought into

b i contact, and 1his is well illustrated by the tent, porous and cellular in its textare, as
] old way of making a tube of unvulcanized may be seen by & microscopical examina.-
! caoutchouc. tion of a thin section. Again, if & thin
[ Cold bas & remarkable effect on caout- leaf of caoutchouc is boiled for & long
} choue, rendering it rigid and inelastic, and Hine’ th waisr It st & corstiiint
} this circumstance considerably detracts proportion of this liquid. The amount

from the value of unvuleanized India-rub.
ber. A strip of Indiarubber, soft and
‘ pliable, will, upon exposure for a few
[ minutes to a temperature of 0° Cent., or

may, in some cases, rise as high as 25 per
cent. In a similar manner alcohol is ab-
sorbed by Indis-rubber, but this fluidis
absorbed more readily than is the case
with water.

Now we pass on to a more important
matter, namely, the action of such liquids
as benzole or coal naphtha on eaoutchouc.
Here are two cubes of Para rubber, each
being three-eighths of an inch across the
face. One of these I will preserve as a
pattern, and the other I will suspend in
a bottle containing benzole. The cube
suspended in the benzole will immediately
begin to swell, and will continue to do so
until it has attained a bulk about one hundred times

the freezing point, become rigid and &tiff,

but its original pliability may be restored,

either by warming or by applying sufficient

| tensile strain 1o it, to extend it to three or

four times its length. In each case it is

{} restored to its original condition. In the

' ease of the stretching it is very likely that

the effect i due to heat evolved during
that operation.

The effects of heat on India-rabber pre-

sent many points of interest. A band of

Fig. 3.—SMOKING THE GUM.

caoutchouc attached one end to an index,
i stretched to the zero of a paper scale, will, ; o Tl
! if a gentle heat be applied to it, contract, as regards length, | The conditions under which the softening of the ‘i-‘- as large as its original size. During the time that the
l but expauds in a transverse direction, causing the index | rubber tnkes place are not 5o well understood, but !gtll"" "~ | cutic is swelling in"the benzole a certain proportion of the
re rapidly th a space wes,  This |8 i » Lo incipient-oxidation. s g 2 2 3

A to move rapidly through s space of several degrees, This | some x¢ ason to believe that lhi.~ I8 duc Lo incipicn R : caoutchoue will become dissolved out, and incorporate itself
) property, which stretched caoutchoue possesses, of con- | Ozone oxidizes caoutchoue with extreme rapldity, a 8

' tracting by heat, may be described by saying that within | ren pointed out in 1877, ; fl
certain limits the tensile elasticity of caoutchouc isincreased | It is extremely probable that the rapid deterioration ©

with the bulk of the solvent. Now, as a matter of fact,
every kind of natural India-rubber contains two distinct

by an elevation of temperature. Caoutchouc,
however, if heated to 100" Cent., softens con-
siderably, and almost entirely loses its elas-
ticity, while a heat of 120" Cent. produces
a2 most decided softening effect on caout
chouc of the best quality, but after exposure
to this temperature it recovers its pristine
state by exposure to cold for a moderate
period. 1If, however, the action of heat has
been pushed still further, say to 200" Cent.,
the caoutchouc becomes converted into a per-
manently viscous body, which bas little or
no tendeocy to harden again, This viscous
substance possesses the same composition as
unaltered caocurchouc, and s of value as a
medium for makiong wir-tight joints, which
can be easily undone,

When caontchoue is subjected to a tempe-
rature somewhat above 200° Cent., it becomes
coaverted into a variety of volatile hydro-
carhons, which present many points of inte-
reet, and you will find atolerably full secount
of them in the manuals of chemistry. Indig-
rudber is subject to two kinds of deteriorn-
tion and decay. In one instance it tends to
become soft, and loses its elasticity, while in
the other it becomes friable, yellowish, and
resipous in its nature, The last mentioned
kind of deterioration bas been clearly and
indubitably traced to an oxidation of the
caoutchouc. This axidation is tolerably rapid
when the caoutchouc exists in a finely divided
state and when it is exposed to damp at the
same time: but the alteroate damping and
drying of the caoutchouc tends more towards
is rapid oxidation than does a continual state
of dampness. The resivous matier resulting
from the oxidstion of caoutchouc has bheen
carefully studied by Spiller, who found that
s sample of felt, originally composed of cot-
ton fibers and India-rubber, had become so
far changed during six years ax to contain no
truce of caoutchouc; but in its place he found
aresinous substance resembling shellac. This
resinous body, of which a sample is belors
you, is easily soluble in sleohol, and also
dissolves in benzole.  Alkalies dissolve it
readily, and acids precipitate it from the nlks
line solution, It contwins 278 per cent of

oxygen.

Fig. 4,

FICUS ELASTICA.

modifications of caoutchouc, one of which
tends to swell up in such a liquid as benzole,
while the other dissolves and forms a true so-
lution. The first mentioned of these bodies
may be referred to as the fibrous constituent
of caoutchouc, while the second may be
spoken of as the viscous comstituent. The
proportions in which these two bodies occur
in raw rabber varies extremely; Para rubber,
of good quality, containing only a small pro-
portion of the viscous constituent, while
African tongue, on the other hand, consists
principally of the viscous modification of
caoutchoue, The viscous constituent of
caoutchone is the agent principally con-
cerned in the joining together of freshly
cut edges of India-rubber, The treatment of
the juice of the India-rubber trees i often of
such a nature as to greatly deteriorate the
caoutchoue obtained; a considerable propor-
tion being thus changed from the fibrous to
the viscous condition. This kind of injury to
the caoutchouc can be obviated by coagulat-
ing the milky juice, and carefully drying
the clot after it has been subjected to press-
ure, For experimental purposes alcohiol may
be employed as a coagulating agent: while, on
an industrious scale, alum bas been tried with
apparently an excellent result. The milk is
strained to remove solid impurities, after
which a small proportion of alum solution is
added. The clot which separates is next
drained or pressed, after which it is dried.
Caoutchouc dissolves more or Jess perfectly,
sccording to its condition, in various liquids,
among which may be mentioned the various
fixed and hydrocarbon oils, chloroform,
ether, und carbon disulphide. Unless, how-
ever, thy caoutchouc has been masticated or
otherwise degenerated, it is doubtful whether
i true solution is obtained. When a clear
limpid solution is required, one of the best
solvents is that proposed by Payen, namely,
carbon disulpbide, mixed with & per cent of
absolute aleohol.  1f one part of musticated
eaoutehoue is dissolved in thirty parts of the
ubove solvents a solution is obtained which
can be filtered through puper, and may be
employed in  covering the most dolicate
moulds with successive layers of caoutohoue,
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Caoutchoue may be utterly ruined by the use of impure
solvents, and those experimenting with indin-rubber solu-
tions should in cases whero it is desirable to regenerate the
caoutchoue, by allowing the solvent to evaporate, take the
utmost care not to employ any solvents which contain fatty
or matter,

Weak or diluted acids bave little or no action on enoat-
choue in the majority of cases, but strong sulphuric acid
slowly acts on it, the action becoming rapid if heat be ap-
plied.  Strong nitrie acid acts on it with some energy, caus-
ing its entire destruction, and in a similar manner it is de-
stroyed by the prolonged action of chlorine, bromine, or
jodine; although these reagents, when their action is kept
under control, have a vulcanizing or strengthening action.

A Pecullar Steamboat,

A propeller of novel construction has just been finished
in San Francisco, California, to ply between that city and

the Bel River Valley. The condition of the route required |

a staunch sea boat, which should also be of light draught,
to be able to cross the bar at the mouth of Eel River.

The vessel is 152 feet in length, 140 feet length of keel, 26
foet beam, 9 feet depth of hold, and will register 250 tons
When Joaded with 300 tons of freight she will draw only 7
feet of water. She is flat-bottomed, but has a tapering

bow and stern, and her lines are as beautiful and graceful a5 Insolubie ash .

those of a yacht. The peculiarity of the boat consists in
the arrangement of the two propellers.

there will be two rudders, and each propeller will be ar-

ranged with respect to its corresponding rudder, just the  mivoids
same as it would be if there were a single propeller.  There | Extractive
are in reality three keels, the center one curving up at the !

stern, following the line of the vessel. Those on either side, |
however, are 12 or 15 feet apart, and run straight out be- |
neath the stern, where there are two stern posts and two
rudders. The spaces between the keels and the bull proper
are filled in solidly with koees, strongly bolted in every direc-
tion. There is left hetween the two keels a wide space, which
will give free access to water, so that each propeller will act
as well asif it were the only one used to draw the boat. The
propellers are 614 feet in diameter, of the Hirsch patent, and
the pitch of the blades is set opposite, so that in going ahead
both will turn to the center. They will be driven by twin
compound engines, set 914 feet between centers, with a sur-
face condenser between. The condenser will contain 759
tin-plated brass tubes, 37 inch in diameter, secured in end
plates with a wooden ferrule, and affording 618 feet of cooling
surface. The condenser will be operated by-a Blake com-
pound air circulating pump, throwing 300 gallons per min-
ute, The engines will have high and low pressure cylinders,
the high pressure being 11 fuches in diameter and low pressure
20 inchbes, with o 15-inch stroke.  The steam will be supplied
by a tubular boiler, with 3-inch return tubes, The engines
will be 80 arranged that the engineer will face the bow, and
will regulate his propellers by levers on either hand—pushing
them forward when the bell signals ** Go ahead," and bring-
ing them back when he is signaled to back the vessel. The
arrangement of the propellers issuch that one may be backed
while the other moves ahead, and the boat can thus be turned
inher own length. This is of especial importance, on account
of the narrow and crooked channel across the Eel River
bar, where boats often ground because of their inability to
turn quickly enough. The two keels under the stern will
serve to protect the propellers if the boat grounds.
—l i Pl
Water as & Prophylactic and n Remedy.

At the recent meeting of the American Neurological So-
clety in this city, & paper was read by Dr. 8. G. Webber, of
Boston, upon this subject, from which we abstract the fol-
lowing:

people bad a notion that it was injurious to drink
at meals, but & moderate quantity of fluid taken at meal
time was mather beneficial than otherwise. A large class of
patients were affected with symploms of an indefinite char-
acter—a vague unrest, showing itself by discomfort or even
pain, sometimes in one place, sometimes in another. They
were usually subject to constipation, often had an unhealthy
hue of the skin, They were froquently classed as hypo-
chondrincal or hysterical. There was no well defined
disease. These patients usually drank too little water, The
wiaste of the tissue changes in the systom must pass into the
blood, and could only leave the systom in a state of solu.
tion. During comparatively good health, the amount of
blood was maintained at nearly the same figure, and only so
much water would be parted with through the skin, lungs,
and kidueys as could berestored from other sources.  If too
little water was ingested, the perspiration would be
slight, the elimivation of urine would be diminished,
and the excretion of waste materinl would be Jessened,
The blood would be continually ssturated, or nearly so, with
the results of disassimilation. The removal of the waste
of tissue changes was not nccomplished with sufficient regu-
larity, and the tissues becamo elogged with used np materinl
and nutrition was ioterfered with, Thoe balance each day
agaiost health was very slight; but after a time there was
such an accumulation that unpleasant symptoms were devel-
oped.  If the person continued to eat heartily, cither the
surplus food passed off by the intestines, or was deposited
in the shape of fat, the nitrogenized portions assisting to
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ply of water, more urine would be secreted, the loss mule' ENGINEERING INVENTIONS.
good to the blood by absorption, sud a larger amount of | An improvement in endless cable rullways bas been pa-
waste products would be taken up to be eliminated; more | tented by Mr. Samuel M. Pettengill, of Brooklyn, N, Y.
urea or phosphoric and sulphuric acids passed off by the | It relates to rallways provided with a moving endless cable,
urine, which was increased in amount, and there was more | rope, or chain, for propulsion of the cars. The ohject of this
disintegration of the tissucs. This last was made up by | invention is to furnish the cars with means for seizing and
now materinl, %o outrition was Incrensed. The doctor | firmly holdiog to the rope or cable without shock.
found that neurasthenie patients did not drink enough. Mr. James B. Jeokios, of Warren, 1L, has patented a
Dr. Beard remarked that he had found thirst 8 prominent | grapple for lowering pipes into wells that may be detsched
symptom of peurasthenic patients. He had been using | from the pipe sutomatically by sliding it down on the pipe
Summit water with good results.  He used the bromides al- | until it comes in contact with a coupling.
ternately with tonics and a free supply of water, Theplan |  An improvement in that class of railways in which o
was very satisfactory. wooden thes are used, and the pot sleepers or chairs are
Dr. Webbor said that patients who drank no more than a | flared to rest directly upon the ground, and are cast in one
pint or twenty ounces of water per day, had told him that |and the same piece with s jaw which is perforated with
they were not thirsty, and were surprised when he told them | holes for the fish bolts, between which jaw and the fish
to drink more water. These directions being complied | plate the rails are bolted, bas been patented by Mr. William
with, the paticots, in the course of tho week, developed | Rainbow, of Chancery Laoe, England. The improvement
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Instead of project- | nsoluble *albu-
ing from either quarter on ecither side of a single rudder | Dexirine,

thirst, and drank as many as three pints o day.
- gt i
Analyses of Barley, Rlce, and Malze.
The following comparative analyses of the three grains
| are by Pillitz:

Ale Driedat Ate T Dried Alr  Dried
L.
dried. Br P, dred.  BEP. dited EUF
Molstare. ....... 1358 = 1251 =y 1340 Sl
Starch 50T @26 MM SY ew
107 123 03 om 0r3s

Paity matters, . +46 308 o8 0% 43 50
Collalose. ... 8 558 07 087 19 15
| minoids.. . 1943 1428 &R 1001 863 905
' E 1 1% 1 0% 083
b T cen traces 18
,‘smic albu- ) |

e 205 041 046 187 218
Soluble ash, [ ¢ 12 185 045 051 115 13
| matter, ) %130 7t o1t o2 143 45

10033 10000 10018 10000 10000

Enemies of the Tea Plant,

Speaking of blight, we think that if more care was taken
to watch its first appearance, many of the remedies pre-
scribed might be possibly effectually applied. But when
blight has been allowed to spread over a large area, it be-
comes nlmost impossible to stop it. Bushes on which blight
appears should be promptly treated, wherever possible, and
different known remedies tried, It is seldom that an ares
is attacked all at once, and there is no doubt that with spider
and & me other blights, they are carried about by the coolies
from bush to bush. It is generally supposed that hesvy
rain washes away the red spider. To a certain extent, no
doubt, it does, but the creature has a trick of getting under-
neath the leaf when he finds the moisture too strong for him,
and when the warm sun comes out again he recommences
his peregrinations and destructive action over the surface of
the leaves, The activity of the insect is something surpris-
ing, and an investigation, undér the microscope, of the leaves
uttacked will show them transparently red, and covered with
hundreds of eggs, with little spiders emanating thercfrom
and cutting about with amazing vigor. The unhatched
oges (that 18 those not yet matured) are unfortunately not
destroyed or washed off the bush by the rains, in conse-
quence of being practically gummed to the leaf, and thus
n second syringing or trestment should follow very quickly.
If heary rain falls at the right time, it may save the trouble
of syringing.

Besides the red spider blight, the Darjeeling district is suf-
fering from green fly blight. This pest eats the outside of
the stem of the flush, causing the leaf to curl up and wither
by reason of the sap being prevented from rising. There is
also the red bug, which catsthrough the upper shoot of the
flush, and makes it droop off. Then the mosquito blight,
which, puncturing the leaf, and preventing the distribution
of sap, hardens it.—Indian Tea Gazette.
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Distortion of Lenses by Pressure or Strafn.

Many photographers have from time to time remarked
that it is occasionally impossible to focus an object sharply
and clearly;” even with a lens known to yield a satisfactory
result in ordinary cases.  Setting aside such obvious causes
as light shining into the lens, or the presence of moisture on
one of the glasses, there can be little doubt that the most
frequent source of the difficulty in question is a bending or
distortion of the objective by some mechanical force acting
on it.  In the case of lenses burnished into their mounts, a
contraction of the ring by cold may distort the lens uni-
formly, if its fit in the mount is accurate, merely altering
the focus und disturbing the correctionsof the instrument.
If, however, the eell in which the lens may be mounted is
not turned with extreme accuracy, or if the owtside of the
lens itself is not truly round, so irregular a distortion may
arise as to altogether destroy the defining power of the com-
bination to which the lens belongs. There is no question
that the practice of burnishing lenses into their mounts has
[ ity disadvantages, for when this plan is adopted the operator
| has no easy remedy against a ** frost-bound ™ lens, execepting
tokeep the instrument warm during the time he is using it.
If. on the other hand, the glasses are nol comented in their
cells, they are lable not only to be misplaced by careless
persons, but also to be distorted by being screwed down in
their places by an undue degree of force. Lenses should
generally be left just the least bit loose in their mounts—
! not quite enough to cause any possibility of shaking, but
the right degree of looseness can generally be estimated hy
muking an attempt to turn the lons in its setting.  Few per
sons realize the ease with which glass bends and yields to

Joad the urine with urea and the urates. Lot such a person
drink a large amount, and the blood, having a suflicicnt sup-

pressure,— Photographic Neics.

consists, mainly, in the means for connecting the chairs so
| s to preserve the gauge of the rosd.
| A clock device to be used on railroads to be operated by
| passing trains, whereby the time elapsing between the pass-
ing of sne triin and its next succeeding one will be cor
rectly indicated to the engineer of the succeeding train, has

.| been patented by Mr. Alma P. Barroughs, of Seneca Falls,

N.Y.
Mr. Augustus B, Wood, of Fountain Hill, Ark., bas pat-
ented n cheap and economical oscillating engine furnished
with a valve 80 arranged and controlled that friction and
pressure upon the valve seat are reduced simply to that
which is necessary for preserving a steam tight joint between
| the two,
| Animproved low-water alarm for boilers bas been pat-
‘ented by Mr. Nathan L. Adams, of Fort Collins, Col. The
| object of this invention is to furnish steam boilers with an
improved device that will indicate sutomatically and give
|an alarm when the water in the boiler falls below the safety
| point.
| Mr. Anton Pobl, of Baltimore, Md., has patented an im-
| proved spark arrester, in which the joint action of grarity,
| deflection, and centrifugal force is employed 1o separate the
sparks, cinders, and solid matter from the smoke as it
escapes through the stack of a locomotive, whereby the
work may be effectually asccomplished withio the limited
|space of the stack withont materially infercepting the
! draught. The improvement consists in arranging an annular
‘ chamber around a cylindrical stack, and providing the stack
with a spiral deflector plate, which will give a rotary mo-
tion to the smoke and canse the solid matter to be thrown
| off aguinst the side walls of the stack, where it is intercepted
iby projecting plates and conducted through openings into
an adjoining anvular chamber and deposited at the bottom.
An improved car coupling has been patented by Mr.
iEdwan] 8. Plimpton, of Denison, Ia. This invention is an
| improvement in the class of car couplings in which the
{ coupling pin is provided with an arm that projects from
the head thereof and rests in a socket in the front top por-
tion of the draw head. so as to constitute a fulcrum on
which the pin may swing when pushed back by the link in
| the operation of coupling.
: —r-e—
i A Magile Lantern and Six Slides for Six Cents,
{ A small tin lantern, about three inches high, with lamp,
| slides, and two lenses, is actually being now sold in London
| at the above mentioned price; while & larger one of asimilar
| character costs the somewhat more exiravagant sum of
| fifteen cents.  The small lantern is of German make, and
when one considers that the manufacturer cannot get more
i than four cents for the article, it is & matter of wonder how
it can be produced for the price.  Very little can be said as
regards the artistic merits of the slides, but like the old
| Duteh tiles, they at least possess the merit of being hand-
| painted—if, indeed, this be a merit.  The lenses, which, as
regands optical work, are superior to many spectacle glasses
| sold in London, give, as an advertisement would put it, “a
brilliant iMuminated disk six inches in diameter.” There is
also sold in London at the present time, a toy camers obscurs
Labout the same size as the magic lantern in question.  Who
{knows but what the present pushing age may prodace a
{ small tin photographic camera, double slide, two dry plates,
and lens for about 25 cents? It could certainly be done if
the work were executed on the same seale of cheapness as
in the cuse of the magic lantern, It is, perhaps, not gen-
crally known that a very passable pholograph can be taken
with a common penvy magoifying glass, if it bo stopped
| down and a proper adjustment made for the difference ex-
| isting between the chemical focus and actinie focus. — Photo-
grophic News,
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HBrilllant Fints of Callfornian Flowers,
Undor the title of * A Botanist in Southern California ™
Mr, J. F. James contributes to the American Naturalist somo
interesting sketches of the vegetation of the country in the
vicinity of Los Angeles. Rain falls there only from Novem.
ber to March, and the rest of the yoar is hot and dry.

the country has a very depressing aspect; but the spring is

glorious. Then the plains surrounding the city, the hills,
and the valleys are one massof gorgeous, brilliant flowers,

They are there by thousands upon U and o
endless variety.  Most conspicuous of all, both for its ab =

dance and Qts color, is the Californian poppy,
californios. It covers acres of mm

the middle of Juno or July vegetation is parched up, z p
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- orange . of its flowers is visible for miles.
:cu'ﬂig‘mll upon it, it is too dazzling for
In places where the ground was plowed patbs of
d they seemed like tongues of fire run.

Among other showy plants are Si-
daloea purple flowers; Platystemon
emenicns. called cream-cups; Dodecathon meadia; B:m;
gracilis, & composite with bright yellow flowers, covering
iﬂllol:r:::ap.dhnm broendd, In tufts, with largo purple
or reddish flowers; various species of Gilia, Pentatemon,
Jobelia, Phacelia, Nemophila, togethor with Clarkia, Saleia,
Custilleia, Convoleulus, and Colochortus, mnking up such a
wealth of color as is rarely soon elsewhere,

THE CONCH FISHERIES OF THE BAHAMAS,
BY W. M. WERD,

Conch fishing in the Bahama Islands is quite an extensive
industry. Thero are about 500 vessels engaged in this and
the sponge and turtle fisheries.  Most of these from time o
time engage in conch fishing according to the demand for
the shells.

The vessels employed are either sloops or small schooners,
and carry from three to ten men, most of them of the
“ enlored persuasion.” These negroes are expert divers and
swimmers, being sccustomed to the water from childhood.
They enjoy the distinction of being perfectly fearless, even
in the presence of that dreaded enemy of divers, the shark,
who i found in abundance in these waters. It is a current
saying in Nassau, when a stranger asks if the negroes are
not afraid of sharks, that **a shark will not attack a nigger.”
The men usually work on shures, and their reward being
thus dependent upon their own exertion, each one spurs the
others at their work; they all labor with more energy than
is usnally characteristic of their race in this climate. The
conch, which is like an anormous snail, is found in the shal-
Jow waters of this vicinity, the sea bottom of the numerous
hoals being a favorite place for them. The larger crews
work in parties of two, three, or four, in separate boats and
independent of cach other.

In order to locate the position of the fish they use what is
called a ““ water glass.” This is a rectangular water-tight
Dbox about thirty inches long, with one end a foot squars, and
closed by a pave of ordinary glass. The other end isslightly
Jarger and is open. In using the  glass” the closed end is
immersed in the water a few inches below the surface, when
the sea bottom is distinetly visible through the glass, the
water being clear as crystal.

Having discovered the position of the conch the diver
leaps in and obtains it, and in a few momentsis back in the
boat looking for more. Some of the fishermen use a double
pronged hook attached to a long staff, such as is used in
sponging, and with this secure the conch instead of by div-
ing.

When a boat load is secured the conchs are taken ashore

to some conyenient beach and left to die. When dead the )

shells are beaten against the soft sand, which loosens the
flesh so it may be easily removed.

The meat of the pink conch is carefully examined for
pearls, but the other varieties have no pearls.

The shells of the pink conch are scraped ‘to remove the |
seaweed, serpule, or other incrustation, but the others are

naturally pretty clean and are sold in the roughistate.

The length of the cruise varies, of course, but the usual
time is three or four weeks. On the return to Nassau the
shells are sold to the conch dealers or merchants, who sort
and pack them for shipment. The finer specimens are
packed in cases with sponge clippings, but the ordinary
kinds are packed in bulk or shipped loose.

Most of the exports are 10 England and the United States,
though France takes a good many from English consignees.

The four varieties of conch which form the basis for this
industry are the common or pink conch, the milk conch, and
the king and queen conchs.  The first, the Strombus gigas,
is the most common, and is the well-known conch used for
ornamental purposes. 1t is also the same formerly used for
the dinner horn by many old farmers; indeed, it still does
good service in that line in the far West.

The flesh of the animal is edible, making, when cooked
and properly dressed, a very fair salad, as the writer can
testify from experience.

The shell is used for turning into sleeve buttons and
brooches, much in vogue in Naples, 1taly, but for some un-
known reason they do not take well in the United States.
Exquisite pink cameos are cut from this shell, and are often

mistaken for coral by novices.

Many toos of this shell are also used 1n the porcelain ma-
nufsctories of France and Germany.

The milk conch is also one of the strombs and is much
smaller than the piok conch. The name is derived from the
milk-white color of its interior. The shell is much less

fragile than the other species, and it 15 used in the United |

BnTl:(m ornamental purposes,
queen (Casis madagascariensis) is s much more valu-
able lhd.lnd I.h:' the preceding varienes. Tts
shaped 8 handsome salmon red color, being of a
beautiful brownish black near the teeth. The shell gt this
and the king cooch is very valuable in camco cutting,
and are much used for this purpose in England and France,
‘Ihe king conch is of the same specios us the queen, but it
differs somewhat from it 1o having o trinngular face of o
brownish yellow, and the interior of the shell and around
the teeth 15 of & purple black.
Beverul very bandsome specimens with cameos cut in the

[SeErTEMBER 18, 1880,

Scientific American.

ghell may be seen in the Bethoal Muscum, London, and at
the American Museum of Natural History in New York,

The pearls taken from under the apron of the pink conch
are cither pink, yellow, or black. The pink are, however,
the only valuable kind. These are of that exquisite shade
of pink which gives the name to the conch from whu-h'lhc_\-
are taken, Many of the pearls nre beautifully \\‘nl'cr llnm!,
and this, together with their size and color, determines their
worth. The lucky fisherman who has any of theso pearls
for sale finds n ready market for them in Nassau, where the
buyers offer very good prices for tho pearls, £20, or $100, ix
not & very unusual price, though the majority of the pearls
bring a very much lower figure, of course. .

The buyers export them to England, where the demand is
good. They may be seen in London set in all sorts of ways,
the favorite being in the form of rings, which can be bought
from £2 up.

The value of the pearls annually exported from Nassau
was recently estimated at £10,000, or $50,000.

The value of the different conch shells in New York is,
| for the pink conch, $4 per one hundred shells; milk conch,
£6.50; king conch, $35; queen conch, $20.
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NATURAL HISTORY NOTES.

Old Seeds versus New.—There is a widespread impression
that old seeds of many plants are preferable to new, espe-
cially in the production of double flowers. Desirous of
putting his view to thetest, an experimenter, whose results
are recorded in a recent number of the Revua Horticole, un-
dertook a series of experiments with the seeds of the
camellia-flowered balsams of varying age. The conclusion
arrived at—diametrically opposite to the generally received

largest proportion of double flowers.

The Potato Grafted on the Bitter Sweet.—An experiment
has been performed by M. Lambotte, the record of which,
together with an illustrative woodcut, may be found in a
recent number of the Revus Horticole. M. Lambotte tells
us that in the spring of the year, while picking out some
potatoes for culinary purposes, he remarked one sprouting
and more fit for planting than for cooking. He had at the
time, close at hand, a plant of the bitter sweet (Solanwm dul
camara), the stem of which he cut to a sloping point, which
he introduced into a hole in the potato as deftly as possible.
Some days afterward the potato had regained its hardness
and speedily sprouted from the eyes, the principal stem
measuring more than sixty centimeters. The tuber became
green, excessively hard, and developed little shoots bearing
smaller tubers and rootlets. In point of fact there was a
tuber growing in the same manner as it would in the ground,
and only differing from an ordinary tuber in its hard con-
gistence. Things went on in this manner till the end of
September, when suddenly the leaves withered and the
shoots became pendent, and the tuber gradually became soft
and decomposed after its ten months’ sojourn on the stem of
the bitter sweet, the latter continuing its growth in the ordi.
nary maunner, unaffected by the fate of its quondam associate.

flat face is egg |

The Eggs of the Great Auk.—The numerous bones of the
great auk found on the shores of Greenland, Newfoundland,
Iceland, and Norway attest the former great abundance of
this bird, but within the Jast century it has gradually become
more and more scarce, and is now believed to be extinct,
none having been seen or heard of alive since 1844, when
two were taken near Iceland. There are but three speci-
mens in the United States—one in the Academy of Natural
Sciences at Philadelphia, one in the Smithsonian Institution,
and one in the Cabinet of Vassar College. The last is the
most perfect specimen, and possesses the greatest historical
value, as it is the one from which Audubon made his draw-
ing and description. The eggs of this extinet bird are also
extremely rare, and it is, therefore, interesting to learn that
two specimens have been recently discovered in an old
private collection in Edinburgh and sold at auction. The
prices realized on these two rarities were $560 and $500 re-
spectively. The purchaser was Lord Lilford.

A Case of Apparent Insectivorism.—Professor Baillon, at a
recent meeting of the Linnman Society of Paris, read the
following notes on the apparent insectivorism of a plant
often seen in cultivation, Peperomia avifolia, of which the
variety Argyreia is cultivated in so many greenhouses, has
the leaves more orless deeply peltate. I have scen stalks
on which the peltation on certain leaves was so exaggernted

water (principally that from sprinkling) would accumulate
_and rest in these receptacles, so well prepared 1o preserve
it. Many small insects would fall into this water and be

number of insects was very considerable, and these, soaking
in the water, gradually fell into decay, and it was remark-
able that there was during this not the least sign of any pu-
trescent odor, Those who believe in the theory of inseot-
eating plants may perhiaps in this be led to find an argument
favorable to such doctrines. They will ndd that the variely
of colors »o stnkingly seen in these leaves constitufes (e
agent of attraction for the insects to come and be drowned,
These reflections, each of u different sort, here pregsont them-
selves: 1, Is it not remurkable that the oxnggorated pelta.
tion of these leaves 15 in this case aceompanicd by an appar

up to this time by botanists ns carnivorous owe thelr ke
like, horn-like forms only to an excessive peltation of their
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opinion—is that it 1s the youngest seeds which give the |
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limb, as we domonstrated in the evolution of the leaves of
Sarracenia (Comp. Rend, 1xxi. 630)7 2. How can it he con.
sidered ns a proof of insectivorism, that plants such as the
Utrieularia grow better in o fluld containing albuminoid
compounds, when other plants grow equally favorably In
| the same kind of fluid, and which latter are never for a
moment thought of as carnivorous? 3. How do the chief
priests of our science reconelle the two ideas, that the sur
faco of the leaves of plants is unable to absorb pure water
in contuet with them, and that the same surface daily ab-
|sorbs water charged with albuminoid substances and the
like?

Albino Arvethusa.—A white flowered variety of this rare
and beautiful North American oreliid has recently been dis-
covered in Rhode Island by Professor W, W. Bailey. It
has the yellow markings of the labellum, as in the ordinary
red flowered form, In his “* Wild Flowers of Amerien,”
Professor Goodale states that the plant grows in bogs, with
its corm embedded in peat moss, sometimes two or three
inches below the surface.

P e
CURIOUS FACTS ABOUT THE ALBATROSS,

The tracts of lower, wvearly flat laud of Marion Island,
skirting the sea, and the lower hills and slopes along the
shore, presented a curious spectacle, as viewed from the ship
as it steamed in towards a likely-looking sheltered spot
for landing. The whole place was everywhere dotted over
with albatrosses, the large white albatross or goney (D).
erulans). The birds were scattered irregularly all over the
green in pairs, looking in the distance not unlike geese on a
common. _

The albatrosses were all around, raised from the ground.
Their nests are in the style of those of the mollymanks, but
much larger, a foot and a balf at least in diameter at the
top.

They are made up of tufts of grass and moss, with plenty
of adhering earth beaten and packed together, and are not
50 straight in the gides as those of the mollymanks, but
more conical, with broad bases. The female albatross is
sprinkled with gray on the back, and is thus darker than the
male, which is of a splendid snow white, with the least possi-
ble gray speckling, and which was now, of course, seen in his
full glory and best breeding plumage; the tails and wings of
both birds are of course dark.

The albatrosses one meets with at sea are most frequently
birds in young plumage or bad condition, and have a rather
dirty, draggled look. The brooding birds are very striking
objects, sitling raised up on the nest, commonly with the
male bird beside it. They sit fast on the nest when ap-
proached, but snap their bills savagely together, making
thus a loudish noise, They will bite hold of a stick when
it is pushed up against their bills. They need a good deal
of bullying with the stick before they stand up in the nest
and let one see whether they have got an egg there or no.
Then the egg is seen to appear slowly out of the pouch in
which it is held during incubation. It is nearly five inches
long, or about as big as a swan’s, and is white, with specks
of red at the large end. Ouly one egg is laid. In most of
the nests there were fresh eggs; in some, however, nearly
full-grown young birds.

At Campbell Island, of the Campbell and Auckland group,
the young of Diomedea exulans were found just breaking the
shell in February, by an exploring party.*

Charles Goodridge, who was one of a sealing party on
the Prince Edward Islands in 1820, and spent two years on
the Croyets, says that the albatrosses there lay at about
Christmas, and that the period of incubation is about three
months (). The young, he says, were wing-feathered, and
good to cat about May, and did not fly off till December.}

JJThe young albatrosses ara dark-gray in plumage. They
snap their bills, like the old ones, to try and frighten away
cnemies, The old birds never attempt to fly, though per-
sistently ill-treated or driven heavily waddling over the
ground. ; i

Very many were killed by the sailors that their wing bones
might be taken out for pipe stems, and their feet skinned to
make tobacco pouches. The old males tried to run away
when frightened, but never even raised their wings.

It is amusing to watch the process of courtship. The

| Hamilton & Adawms,

{ male, standing by the female on the nest, raises his wings,
| spreads his tail and elevates it, throws up his head with the
[ bill in the air, or stretehes it straight out forwards as far as
as 1o show on cross section a_depth of nearly four centime. | he can, and then utters a curious cry, like the mollymanks,
ters. When the concave stalks take a suitable direction, 'l butiin a much lower key, as would be expected from his

larger lurynx.  While uttering the cry’ the bird sways his

{neck up and down, The femsle responds with a similar
| note, and they bring the tips of their bills lovingly together.
drowned. Last year, when the season was warm and | This sort of thing goes on for half an hour or so ata time.
when the windows of the house were often open, the  NO doubt the birds consider that they are singing. Occa-

sionally an albatross flies round and alights upon the grass,
but I saw none tuke wing.—H. N. Moseley. — Challenger Notes.

A Wiscoxsiy cow died not long ago, after a lingering ill-
ness, attended by a persistent cough, After her death a
velerinary surgeon opened the windpipe to discover the
cause of the irritation, and found in the upper part of the
lung a live striped frog of ordinary size, The surrounding
portion of the lung was much discolored.

* *Notes on the (lml;xy of the ‘Ou—ll;‘ing Islands of New Zoaland,
Roported by Dr. Heotor, F.R.S,""~Trans, N, Zealand Inst., vol. xi., 1860,

ent ingectivorism, and that the leaves of the plants knowy | 170

U Nareative of o Voyage to the §outh Seus, and Eight Years' Roal-

donce In Van Diemea's Laud," p, %, By C. M. Goodridge, London &
1838,
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The Laco Cutter (lustrated on another page can be
purchased from Greens, Tweed & Co., 118 Chambers 8t
‘Nn York, N Y. Jackson & Tylor, 8 German St Nak
| imore, Md.; Josoph Sharp, % Walnut st., Cincianati,
Ollo.

l Moulkder wanted, to take charge and make fine snap
Cwork. Must be temperste. rend photogmph snd re. !
commondation, Perkins & Co , Grand Rapids, Mich,
Situation wanted, by Machinist and Tool Maker; 25 |
yoars' experience In all brunches. Had chargo of large
machine shop and brass works, lwproved tools fur
Urass work 8 spoclality. J. K. Morris, Box TR N, Y, |

Natlonal lnatitute of Steam and Mochanleal Eoginoer-

Largo varloty of Patterns, just what & now f Y

Ing, Brig t, Conn. Bisst Furnace Constroction and |

noods. Vortioal Double Bngine, # H. 1. Root' Sq
Rotary Engine 1510, . Combined Punch and Shears.
Drill Pross. Quantity of machinists’ snd backsmiths
small tools.  For sale, cheap, Mrs. John Olils, Admx.,
Bloomington, 1.
Chard's Bxtra Heavy Machinery Ol
Chard’s Antl-Corrosive Cylinder Ol
Chand's Patent Lubroons and Goar Grease,
R, J, Chand, Sole Proprietor, § Barling Siip, New York.
Mr. Harrlson Phorbus, proprictor of the Hygeln
Motel, Old Point Comfort, Va, writes to the H. W,
Jones Manufacturing Company, ¥ Malden Lane, New
York: " 1 desire to express my entire satisfaotion with
your patots, whioh | have boon using & humber of years,
1now have thirteen horos of wood.work coverod with
your palnta, and ss thoy have sucosssfully withatood the
ninl offocts of saltalr, and are In ovoery way satisfaotory,
1 shall continne uxing thom, "
Walros Leathor and Walras Wheels for all metal
polishing. Gireone, Tweed & Co., 11§ Chambers St., N.Y.
Clark Robber Whoels adv,  See page 172,
Yacuum Cylinder Olls,  Seo ndy,, page 173
The Golden Ago—the present—when Esterbrook's
uﬂmmmmmmm within the reach
ofall.
Wanted. - Single or double engine, 1,000 horses power,
Description and price to C. W. Copoland, 24 Park Place.
‘Wo have been told that a retall clothing dealer in
Chicago his intimatod that ho ls, or has been, conneoted
with Baldwin tho Clothler. If such bas been tho caso, or
i, Baldwin the Clothior has no knowledge of the con-
noction

Foundry, 16 DeWitt St Albany, X. Y.

‘Wanted, frst-class large Planer, new or second-hand.
Addross Lambartville Iron Works, Lambertville, N. J.

U, B, Rogors & Co,, Norwich, Conn,, Wood Working

Jinery of every kind. 500 ady., pago 140,

Reclpes and Information on all Industrial Processes.
Park Benjamin's Expert Ofice, 0 Astor House, N. Y.

Experts in Patent Causes and Mecbanlcal Counsel,
Park Boojamin & Bro, & Astor House, New York.

Telephones repaired, parts of same for sale. Send
stamp for elrculars, 1% 0, Box %9, Jorsey Clty, N.J.

Corragated Wrought Iron for Tires on Traction En-
ginos, ote. Sole mfra., I Lloyd, Son & Co., Pittab'g, I'a.

Malleable and Geay Iron Castings, all descriptions, by
Erle Malleable Iron Company, limited, Erle, P'a.

“Apply to J. H. Blaisdell for all kinds of Wood and
Iron Working Machinery. 107 Liberty St., New York.
Send for lljustrated catalogue.

Offr new Stylographic Pen (just patented), having the
duplex interchangeable point section, is the very latest
fmprovement. The Stylographic Fen Co., Boom 13, 169
Broadway, N. Y.

Skinner & Wood, Erie, Pa,, Portable and Stationary
Eugines, are full of orders. and withdraw thelr illustra-
tod ndvertisoment. Send for their new circulars.

Sweetland & Co., 126 Union St., New Haven, Conn.,
manufactore the Sweetland Combination Chuck.

Safety Linen Hose for Hotels, Warchouses, and Fac-
tories s protection from fire. Greene, Tweed & Co., NY.

Power, Poot, and Hand Presses for Metal Workers,
Lowest prices. Peerless Punch & Shear Co. 58 Dey St N.Y,

The Brown Automatic Cut-off Engine; unexcelled for
workmanship, economy. and durabllity. Write for in-
formation. O, H. Brown & Co., Fitchburg, Mass.

For the best Stave, Barrel, Keg, and Hogshead Ma-
chinery, sddress H. A. Crossiey, Cleveland, Ohlo.

Best Oak Tunved Leather Beiting. Wm. F. Fore-
puugh, Jr. & Rros, 33t Jefferson St., Phitadelphia, Pa.

National Steel Tube Cleatier for boller tubes.  Adjust-
able, durable. Chslmers-Spence Co., 40 John St., N. V.

Split Palloys at low prices, and of same strength and
appenrance as Whole Pulleys. Yooom & Son's Shafting
‘Works, Drinker 8t., I"biladeiphis. Va. E

Stave, Barrel, Keg, and Hogehead Machinery a spe-
clalty, by E. & 8. Holmes, Butfalo, N, Y.

Nickel Plating. —Sole manufacturers cast nickel an-
odes, pure nickel salts, importors Vienna lime, crocus,
ote. Condit, Hanson & Van Winkle, Newark, N. J., and
#2 and ¥ Liborty St., New York.

TPeck's Patcot Drop Press. See adv,, page 140,

Pressos, Dies, and Tools for working Sheet Metal. ote,
Fruit & other oan tools. Bliss & Willlams, B'klyn, N. Y.

Hydraulle Jacks, Presses and Pamps. Polishing and
Bufing Machinery. Patent Punches, Sbears, cte, K.
Lyon & Co,, 410 Grand St., New York.

Sheot Metal 'rossos, Ferracute Co., Bridgoton, N, J.

Wright's Patent Steam Engine, with sutomatic cut
Off. The best engine made. For prices. address Willlam
Wright, Manufactucer, Newburgh, N, ¥
For Mill Mach'y & Mill Fumnishing, see tllus. adv, p.47,

Biake ** Lion and Bagle * Imp'd Crusher. See p, 141,

Special Wood-Working Machinery of overy variety.
Lavi Houston, Montgomery, Pa. See ad. page 142,

Saw MUl Maclunery. Stearus Mfg. Co. Sce p. M1,
For Separntors, Farm & Vertical Engines, see adv,p.167,

For Pat. Safoty Elevators, Holsting Engines. Fricvon
Pulleys, Cut-off Coupling. soo Frisbio'sad. p. 157,

For Patont Shapers and Planers, soe ills. adv. p. 156,

Minersl Lands Prospected, Artesian Wells Borsd, by
¥a. Dismond Dnll Co. Boxa, Pottaville, Pa. See p. 197,

Knives for Wood-working Machinery, Book
Binders, and Paper Mills  Large kolfe work a spocialty
manufacturers of Soloman » Parallel Vise. Taylor.

& Co,, Hogolaville, N. J.

Fine Geay Iron Castings to ondor, A.Winlerbnm.‘

M The metall
tieal Instruction In Steam Engineering. and & good situs-
tion when » Send for phlet.

Slent Injector, Blower, and Exhauster. See adv. p, 173, |
FPortable Rallroads. Sagar Mille. Horlzontal & Beam

For Shafts, Pulloys, or Hangers, call and sen stock
Kopt ot D Liberty St N. Y. Wi, Sellers & Co

The Chester Steel Castings Co., office 407 Library !M.[
Philadelphia, I*s.. can prove by 15,00 Crank Shafts, and |
000 Gear Wheels, now In use, the saperiority of thelr
Castings over all others. Clrealar and price list froe,
Brass & Copper in sheets, wire & blanks. See ad, p. 172
Alr Compressors. Clayton Stm. PampW ks, Bk'lyn, N.Y.

American,

5)J. 8. M. Inquires as to the best
wethod of preventing woodwork I mills satarated
with ofle from taking fire ln e event of & blase touch-
Ing the woodwork, A, Woodwork strongly impreguated
with tungstate of soxds or silicate of soda (by treatment
16 strong aqueous solution of these salts) becomes oh-
lnflammable,

(6) G. E. writes: 1. I have bought some
woolen anderclothiog which are so much filled with
sulphar that they are very unpleasant (o0 wear. Is the
sulphur fojurions to health? A, Yes, If present in con-
widerable quantity, £ What will remoye the sulphor?
A, Sulphur Is soluble in blsalphide of earbon. If the

the cloth after wringing will quickly and completely
evaporsie on exposure (o the alr,

(7) R. P. asks if there is any indelible pre-
pamtion for stenciliog on unplaned lomber. soch as

wrpentine solution of asphaltum, tempered with com-
mon printer’s Ink.

(%) J. G. asks what are the plates on which
photographie pletures commonly called tntypes are
taken coated with? A The plates are Sowed evenly
with Japan varnish, and the coating hardened in o Japan-
ner's oven. The varnlsh may be procured st almost soy
paint store,

"of swamp mock.  Please Inform me how uitrogen is
mansfsciured from swamp mack? A, Muck contalnsa
‘hmmzmd«mhdmmb
prodocts of the d ftion of which In the soll are
| readily assimilated by pisats. The amount of nitrogen
! In the muck ls an lodex of s richness in these foode,
| Preo nitrogen ix not read ily obtainable from meck. In
I-wmlluwwm-bdhmt-d—,,ﬂ
(NBL O,

(17) M. P. P. writes: I would like to get
| the detalls of lscqoering brass goode, such as lsmps,
[ wprings, wte., o kerp them beight and prevent them
| from tarnishing. See pp, 36 (16), vol £2; 4 9, vol.

y Of lrum and steol. PPrac- | bisulphide used b pure the small quantity adhering to | 38 44 (18}, and 158 (32), vol. 27; 241, vol. 34; 13041,

‘ud 200, vol 22 Scxsririe AwEmcax, snd p. 60, No,
Il.&amAlmusvmnut

| (8) J. 3. M. aska (1) i & dypamo-electric

| machine will ran of itaelf, or if a battery is applied to

Steam Engines. Atantio Steam Engine W'ks, B'klyn, N, Y, posts, ete., In bisck or other colors? A, Use & strong It A. A dynamoelectric michine will generste an

| electric current without the ald of & battery, 2, What
| number of wire would I need (o make bobbios 2 incbes
| long, 1 inch in diameter? A It depends on the style of
| the machine. See article on small clectric machine in
| SurruexesT 161

| (19) C. E. W. writes: I have both copper
|and brass moolds for small articles, but meet with
fallare in the metals pol running sharp In the small

A 434 In. 2 Jaw Chuck, Independent or Unlversal, lov‘ ©) P. T. asks how to take stains made b),[uu-. Have tried smoking bat does not work. What can

Brass Finlsh Ad A.F. Cush Hartford, Ot
Diamond Bugineer, J. Dickinson, 64 Nassan St N.Y.
The Improved Hydraulic Jacks, Panches, and Tabe

Expundors. R. Dudgeon. 26 Columbia 5t., Neow York, |

| For Superior Steam Heat. Appar., see ndv,, page 173,
Eagle Anvils, 10 cents per pound.  Fully warranted.
Millstone Dressing Machine. Seo ady,, pago 173,

Gear Wheels for Models (Tist free); experimental and
model work, dies and punches, metal cuttl
turing, ete. D.GHM&SM.MMRSL.I‘M.I’;

The best Truss ever used. Send for descriptive clren- |

Payson's Indelible nk out of llnen? A, Molsten with s
ltte jodine, then with ammonis water, and rinse in
cloan water,

(10) E. H, writes: 1. Referring to your de-
seription of Blake's transmitter, on p. 274, vol, 41, Scimx-
Tirio Axemioax, how s the brass button fllled with car-
bon? A. The brass Ia spun over the earbon, 2 Is It
the carbon that welghs three pennywelghts, or brass and
carbon together? A, Both,

(11) W. 8. H. asks: Can you give a simple |

test for oxygen water; that s, water supposed to contain

[do to remedy itY I ase the most fusibde alloys, A
| Heat the ids well before pouring,and cost (hem

smoothly with black jead.

(20) G. M. B. asks: 1. How is nitrogly-
cerine made. A, Nitroglycerine is prepared by bringing
glycerine drop by drop Into s cooled mixtare of very
strong nitric and salphurie scids. The nitrogiycerine
collects at the bottom of the vessel and §s subsequentiy
| freed from the acids by carefully washing in a coplous
supply of water. 2. Is the explosion caused by the
rapid transformation of a solid into agas? A Yes, in
| the case of nitrogiycerine from the liquid to the gasecus

lar to N. Y. Elastic Trus« Co., 633 Broadway, New York. | an extra amount of oxygen—all it will take op? This | 0. 5 woald not fron, wood, of any sabstance canse

| Steam Engines; Eclipse Safety Sectional Boiler, Lam.  Water Is called by some oxygenaqua, A . Fillaquart | 0 lion if §

bertville Iron Works, Lambertville, N. J. Sce ad. p. 11,
H. A. Lee's Moulding Machines, Worcester, Mass,
Improved Steel Castings; stiff and darable ; as soft

and easily worked as wroaght iron ; tensile strength not

leas than 65,000 Ibs. to 8q. in.  Clreulars free. Pittaburg

Steel Casting Company, Pittaburg, I's.

New Economizer Portable Engine. See (llus. adv. p, 173,
Rollstone Mac. Co,'s Wood Working Mach'y ad. p. 172

bottle, provided with a perforated cork (tghtly ftting)
to admita glass tube, with the water: heat nearly to
bolling, and collect the gases given off In & small test
tube, by displacement, over the pncamatic trough. Ex-
aminethe gas with an ignited taper or splint of wood.
Momentary | sty of bustion indi-
cates an unusual amount of oxygen in the water. Com-
pare results with ordinary well or clstern water.

(12) E. T. 8, St. Clair, Mich., says: In

| exp ly changed into a gasecus
|form? A. Yes. 4. Are the nitrates the only explosive
| substances known?! A. No, gunpowder prepared with
| chlorate of potash explodes more violently than that in
| which niter is ased.

| (@) H B. C. writes: Will you please in-
| form me the best way to cot carnelian and moss agates?
IA.Baulpcdmcm may be readily cut by meansof 3
thin rotating iron disk charged with emery and water.
Extremely hand specimens require diamond dust. It

| Wm. Scllers & Co., Phila,, have Introduced a new | your issue of August 14, G. G.. in the article, “ Evolution | ooiq bo mived with a little olive ofl and applied spar-

injector, worked by a single motion of a lever.
! Ore Breaker, Crusher, Pulvert Scislier sines

run by horse power. See p.AT3. Totten & Co., Pittaburg.
For Yale Mills and Engines, so0 pago 173,
Reed’s Sectional Covering for steam surfsces; any

one can apply it; can be removed and replaced without
injury. J. A. Locke, Agt., 32 Cortlandt 5t,, N. Y.

sccompanied with the foll name and address of the
writer.

Names and addresses of correspondents will not be
given to inguirers.

We renew our request that correspondents, in referring
10 former answers or articles, will be kind enoogh to
pame the date of the paper and the page. or the number
of the question.

Correspondents whose inquiries do not appear after
a reasonable time should repeat them. If not then pub-
lished, they may conclude that, for good reasons, the
Editor declines them.

Persons desiring special information which is purely
of a personal character, and not of general interest,
should remit from $1 16 $5, according to the sabject,
as we cannot be expected to spead time and labor to

btain sach infor ion without ion.

Any numbers of the SCIENTIFIC AMERICAN SUPFLE-
weNT referred to o these columns may be had at this
oftice. Price 10 conts cach.

(1) G. A. A. nsks: Which is the best pipe
to use for heating a room with steam: two rows of one
inch pipe or one row of two inch pipe? A If the radiat-
ing surface in the two cases Is the same theoreti- |
cally there shiould be no difference, but practically we
believe the smaller pipes have proved mwore eficient.

@) 0. V. D. asks: 1. How many pounds
,oqunlhmehilholuhhr magnet bold up, like
that described in the SurrrenzsT, No. 142,in the arth-
cle “ How to Make a Working Telephone,” Fig. 4, »0
that T could tell iF it was charged powerful ugh? A,
About three-fourths its own welght, 2 What wounld
be the numbers of the lenses roquired to constract a
#py glass like that on page 68, SCIENTIFIO ANMERIOAN,
No. 5, Vol. 43¢ A. Only two lenses are required. The
object glass shonld be achromatic,the uye lens is double
concave.

(3 Dr. A. M. C. says: I want to make a
| sidewalk 10 feot long, 93 fect wide.  What can I use in
l place of stone or wood, something that is durable and
[ hard® A. You might use ordinary threo inch

} thick, which any mason can put down for you. See
i SorrLexexTs, 35, 34, and 82,

4) W. H. D, asks: 1. Will & magnet that
will 1ift a one pound weight make a small machine that
will make a small corrent to show how It worka? A,
Yea. 2. Will shoet glass covered with tin foll on both
sides make s Leyden Jar, and by combining s large num-
ber together, having the negative swides counected and
all the pos wides ted, make a powerful bat.

(tery? A. Yes, but the jars are better. 3. Would not
aheet lead answer 4% 8 substitate for tin foll? A, Tin

foll is best.

cut ' is an exprossion used by mathematiclans for divid-
Ing by ** extreme and mean ratio,” and this means, as G.
Q, correctly remarks, the dividing (of a line, for example)
in such a manner that the whole has the same relation

of [deas,” speaks of the * golden cut.™ Will yoa plesse | ;. el 3
l“’ what is meant? A.romm.bym--,dh;"‘-'muula disk. To cut plave sarfsc

and facets on these stones ose a3 fat Jead lap wheel
charged with emery and water. Polish with rocten

stoue and water spplied to a pewter lap.
(22) E. F. L. asks how to cut and finish
1 and agates. I havea United States demtal

1o the larger part as the lazger part to the tler, and
vice versa. Lot A B be the given line which Is to be di-
vided by the “ golden cat.” At B draw to A B the per-
pendicular BE, equal to one-halfof AB. WIhE a»
center and A B as radios describe a circamference.
Draw the struight line A E G, cotting the circumference

D

inFandG. OnABlay off AC = A F,and on the pro.
longation of BAlkyof AD=AG. Thentheline AB
is divided interally at C (azd externally at D) by the

* golden cut,” or in extreme and mean ratio. For since |

AB isatangent and A G a secant, A B ls, scconding
to a well known thesls of geometry, & mean propor-
tional between A G and A F.
AG:AB::AB:AF
AG-AB:AB::AB—-AF:AF
FG=ABasoAC=AF
AC:AB::BC:AC
AB:AC::AC:BC
The first proportion by composition gives:
AG+AB:AG::AB+AF:AB
Since AG=ADand AB = FG we have
BD:AD::AD:AB
(13) F. P. 8. asks: 1. Can paper be made
to have the same strength and elasticity as leather?
Can It be moulded into a form 6x2x1 inches, and so
treated that it will have the same qualities as leather
(several pieces glued together) would of these dimen-
slons? A. See * Valcanized Fiber," p, 10, vol. 38 Screx-
Tore Axgmicax, 2. How can I make the edges of
leather cut by a disk very smnoth, and how can I polish
them® A Try s bheated iron, oran ivory or bone bar-
nishing tool. 3. How can 1 make s cement that will be
o great deal stronger than glue, for cementing several
pleces of Jeather together? A, See p. 2510, No, 158,
SCIENTIFIO AMEMIOAN SUPPLEMENT.

(14) C. W. H. writes: I wish to learn how
to mix sheilac In Hquid form, 1o be tsed In shellacking &
cedar boat; that 1, how much alcobol to a certaln

t of abell hould be used, and how It should be
applied 50 as 10 obtaln a thin hard coating that will wear
well. A, Place two pounds of orange shellae ina jug or
demijohn, and pour over It one gallon of ¥ per cent aleo-
hol; allow it 1o stand for a day or so, shaking It ocea-
slonally, and stirring If it becomes solid at the bot.
tom. When the ahellsc 1 entirely dissolved strain the
varaish through a plece of flannel, Apply with a fiat,
soft brash.

(16) F. E. T. asks: What is nickel silver
Jowelry? I wish to get some of the metal, but find none
sdvertisod. A. German silver (8 nickel silver) Is com.
posed of: 1. (for casting)—copper 5, zine 2, nickel, 3g;
2 (for mollmgi—copper 6, zine 2, aickel 244,  The speci-
men metal sent is lead snperficially rolled with tin.

(16) C. T. F. writes: 1 observe in your
Journal of July 31, p. 89, un artiole pertalulog to the value

Now,

Jathe. A. Seereply to H. B. C. above.

{28) C.& W. write: 1. We are puttingin
& sixty horse power locomotive pattern boller. Shell
€0 inches in diameter. Weo use the exhanst steam In a2
dry house. As wo cannot use exhaust steam for beating
water, wo have extended the spaco behind the tubes
four feet, and propose putting in & coll of 400 feet of
14 Inch pipe through which water will be forced.
The beat after passing through the tubes will strike
this coll. Is the plan & good one? A. Your plan would
heat a limited quantity of water. 2 Is it advisable 1o
use steam jet & d of per, for cleaning tubes?
A. The steam jot Is used very successfolly. 3 Should
we run exhaust steam through a boller, say thirty
misutes, then close all openiogs except a pipe run-
ving down to water Gftoen feet Delow; would not the
steamn condense and partially il the boller? 1f so, how
fullt 3. Yes, probably fill the boller entirely.

(24) W. E. F. writes: In your SciExTIFIC

Axznicas and the SUPFLENEST you speak of preserv.
| Ing tron In water and ships® b by he applicat
| of creosote. Is 1t oll of creosote as sold by druggists,
| and can It be applied with a brush on the ountside? I
| am putting 1n 2 flamo 90 feet long by 2x12 can l s
coat the tmbers? Also, [ have a fine yacht: can I, when
1 haul ber out for the season, and get her well dried
under cover, paint her lnalde and out with oll of creosote
land bopo 1o make her last Jonger! A, Commercial
| creosote is commonly & mixtare of crecsote, picamar,
leugmmou. The colocless tramsparent lguid
| nsually sold by pharmscists s the purified creosote.
The former is the substance used for wood. The wood
i lmpregnated with the creosote by immersing it in the
liquid, usaally under pressure. It Js ot wsaally ap-
plied with & brush, as you suggest, and s not sultable
for lnalde woodwork.

(25) H. A. C. writes: A diploma on parch.
ment was, as 1 thought, greatly injared ‘by dropping
writlng ink near and adjolning the printing oo the side
of the diploma, Framing woald not hide the blots, Not
kuowing what [ was doing [ used a strong solution of
tartario acid for the purpose of removing the stain,
I'his only served to chauge the color of the blots from
black to blue. 1t was much falnter, howeyer, than before,
and appeared to be (o the parchment rather than on it,
s before. The parchment had shrunken somewbat
now after drying. but as the »pot was not larger than a
silver quarter, It was not noticeable, 1 now took
chlariile of lime o remove the blus staly, but this sola-
won served to shrink the parchment where Il was wot
to & considerable extvnt. Not bavieg any means of
strotehing the spot, and pot knowlug what touse for
that purpose, 1lald the diploms away s s00a as it dried
and have never since opened it Will yoa tell me how
can | got the spot back to lis former dimensiona® A,
| You way try the following: Molsten the spot with
| water, and ab it over gently at first with the white of
i egg mixed with & small quantity of freshly prepaces
flour paste.  Pross bhetween blotting paper with a

fron. A little alum and » trsce of oll may be added to

!

the paste If found necessary. ae 5

| @6 E. Y. D. writes: T have
wade in Germany for 48 15' latitade, an
| know If 1 get correot (imo with 1t i lay
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(he horizon, both of whleh canhot
chunge of latitnde i made. If the
il f¢ wot traly fn the mertdian of your
to correspond with: your Iatitude,
0 oclock AM. and 0 o'elook M.,
sk Wi oF true time, at noon,

MII&M. B‘l\..-—ﬂpﬂvlmmm hnve lwou re-
oofved from the following correspondents, and
examived, with the results stated:

| Grinding mill, W, G, Good |

W. N, W, Galena~load sulphide, a rich lead ore. It
probably earries a little sliver - worth assaying,

COMMUNICATIONS RECEIVED,

On the Motion of the plancts. Ry AL K,

On & New Theory of PMlanetary Movement, By J, 118
On Declination of the Magnetle Needle, MyJ. L R,
No OQurrent Iu Maguets By W. B F, M.D

On Protecting Ol Tanks from Lightning. By W,
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INDEX OF INVENTIONS

T TR T = Hoe, 3 W Glnddimg e

TOR WIRICT
Letters Patont of the Unlted Statos wore
Granted In the Week Ending '
August 17, 1880,
AND BEACH BEARING THAT DATE,
I'Those marked (r) are rolsstned patents.)

A printed copy of the specitication and drawing of any

patent in the nunoxed iist. also of any patent Issued |
since 188, will be furniahed from this office for one dol-
tar. In ordenng plesse state the number and date o¥ the
patent desired and remit to Munn & Co, 37 Park Row,
New York oity. We also furnish coples of patents
granted privg to 186; but at Increasod cost, us the speci.
foations not belng printed, must be copled by hand.

Advoﬁlvlnl nnlolmnc dnvl« mr.R N Westiake 25,94

Axing liquors, apparatos for, J, 1, Thierman . ... 200057
Alr brake for rallway trains, J. Hall . . 23
Axle cutting device. L. A, Young ... .M
Bale band tightener, C. T, Christimas . B/

Bale tag, ", Coben....... .. = ko
Baltng press, P, K. DNcrh‘k 2nN.0s
Belting, machinoe for making rubber, J. D. Joslin. 201 3%
Berth, soll-loveling ship's, H. A. Darrin...... ... 2123

Biasting changoes, primor for, A, Nobel............. 231348
Boat dotaching spparatus, J. L. Knight............ 200
Boller furnmoe, steam, W, I, Harrlson . L 2JALs

Bolt cutter, A, Fisher ... v viunnein
Book holder, W, ¥, Eppler. ..
Boot and shoe, waterproof, C A anbm

n1L.20

Boot, Indin-rubber. C, A, Bnslgn.........
Bottle stopper, J. KIoe..oo.ooiviii 81290
Bracolot clasp. H. Murmay ... o covvvinians L[S

Brewens' graine, drier for, F. W, Wiesebrock .
Bridge. triangular trus, C. W, Wheeler. . ....
Buckle harness. J. A Gaviit ... vviiinnnsansnns
Bucklo levers, machine fur making, L. A. Sprague S
Berring and ginalng cylinder, J. K. roctor.. . ... 0.7
Button and stud, C. H. Mumford ... ... 203
Buttons from plastic materials, manufacture of,

D T IR 7, o clts ocavvenrs coorie ot syt s aF/R
Cutas for machinery, construction of, J. - Brady... 231 18
Camal ek and dam, G. W, Parsons (£ . oovvnnnn.. S35
Oune and other vessels, nozxle for, L. F. Batts.... 251384

Car brake, 8. Emery. ... e o »eo SN
onnu.ehma-ww.-' rocmu - LT
Cardrake mechanism. F. W, Chaliee. . . B

Carcoupling, J. A. Dickinson ........

Car motor, street. J. Lockhart.... - WIS
Carroof. J. D. FellBousen. ... .cv worrrievnns vones ;2D
Caropring. ECUE................ =30

Carpet streteher, W. 0. Hogue .......
Carriage curtaln fastening, ?.A.\‘rlder
Carriage curtaln roller support. 0.‘.Olborn..
Carringe, side bar, J, W, uqmu
Curriage spring. J. 8. Cortan ..

g ping mp) FE

T e s pory paasas Sx s Tan S o s o ;=0
M.dmuben c S.&J. M. Fanning ... .:n:u
Celling, Sreproof. J. D, Ottiwell . 205
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J. 3. Shackslford. ...... m.2¢
o—.mmn.mmwm.umm

-y of and -Mu fof m-xlnl.
Disks of yarying th tor K
and amorting. M, M. Rbodes................. ... ) 50

Ditetier snd soruper, eombined, 0. l‘l.lmer ir R
Dofter eombe, meehanian for Uperating, G. Fowler 251100
Deag or hacrow, sulky, M, B. Woodrafr erionens 2H1,985 |
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SIMPLE PANTOGRAPH.—DESCRIP-
lon lnd figure of a cheap form of pantograph, note-

¥ on seeount of its compact form and its simplici-
'.y. the lnstrament Is capable of deseribing a circle
of four !ut mdiug, deawings of considerable size cun bo
redu by . Cootained In SOIENTIFIC AMERICAN
SUPFPLEMENT, No. & To bo had
this office snd from

FIRE BRICK

HISTORY .\\D PARTICULARS OF DR.
Tanner's Rocont y Fust. By P, H. Vander Weyde,
M.D. Dr. \'nmlor \\'uydm was one of the sclentiio ex- |
perts nod watobors who sttended throughout the fast,
and made the chemioal and microscopicnl exsmwinations
of the excretions snd blood of the patient. The present
and valuable paper contalns an accountof the

of the trinl, -ndlhe oundlnonmd changes noted In
patient from day The paper Is accompanied
- th a table of PnyNol >plml Observations showing the
slitoration in Dr. Tanner's welght, at successive ods

! 3 . - Q -
JOIIN R WIHITLEY & CO.
European Reprose -

| First-class Agonts in the principal industrial and ag

| tural conters and cities In Burope. London, 7 Poultry,
ECO Parts § P ace Vendime, Terms on application,
J. R, W, & Co, purchase Paris goods on commission at

; shippers’ discounts,

Beokwalter Engine,

Compact, Substantial, l"nn.\m-
feal, and easily managed ; gus

nnu-ml to work well and mn-

fall power clalmed. Engine nml difforence In cost which now exists between iron and

Boller complete, including Gov- | Wood. the former, In many cases. would be adopted,

. ornor, Pump, etc., at the low | theraby saving fneurance and avolding all risk of inter-

rioe of ruption to bisines In consequence of fire. Book of de-

P 5 MOKM-. l'O“ l-‘ll 240 00 | talled Information furnished to Architects, Engineers,

\

-, 20 00 unll llull-lc-rs on upplltullun
er Put on cars at Springtleld, O,

570 00
Put on cars ot Springiield. 0. | 8, W, PAYNE & SONS, CORNING, . Y.

ringfleld, “lﬂo M T ANLIMIIKD IMAO,
or IlO leuny \r?. New York. Patent Spark-Arresting En-

CIGAR BOX LUMBER. ines mosmied andon hidy

t'cmau Engines with wro't
b(ulcrs.h Eureka Safety pow-
v » ers with Sectional bollers—
3[‘3(.];.0] Ilol( ES to all parties ordering can’t be exploded. All
yOOO ¥ExXr7T
| and upwards. Being Sele Manuafacturers of the cele-
brated perfectly smooth and thoroughly seasoned

r[. \ with \ulomnt\c Cut-O1's,
CUT AND PRESS DRIED LUMBER

From$150 t0 §2,000.
we can offer to all manufacturers extrs infucements 1

yrices of wrought

Is called to the 1:1:: at decline In

. Prica 10 cents. ot

l newsdealors,

TILEAND GLAY RETORTS AL
*BORGNER & 0'BRIEN <=

RACE. PHILAD

VE

where you saw this,
Sycamore, Butternut. and Mahogany. Also in Fanel |

Wood Working Machinery,
Woods and Hrush Stock, Our Cedar Veneoers ag;_k-;‘\:“

N Sach as Woodworth Planing, Tonguling, and Groorving
Popdar. 1s muoch peeferred to tmitation Cedar. Machines, Danlel's I'l:un-r-.. Richardson’s Patent lm‘-

Send for Circuler. State
line of Cigar Box Cedar Boards and Veneers l'n;-ur

duri he fase, ni Ine, ratu ration, X . - 00¢
quantity of water taken and Tolied, quantities of ures. m";.';':::',‘"u:,ﬂs:‘:z;:|:',c’u‘,f':,"f;‘;‘,"'~h“,"‘htf’““‘“ | proved Tenon Machines, Mortising, Moukding, and
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. LR} 4 th 5 T » S0 a A
o, m‘::;;‘:; dher valaabie pavticulars. 186 10 200 Lewis Street, New York, : WITH & RICHARDSON,
Conla.l.lwlunl AENTIFIC AMENICAN SUPPLEMENT. NO. et., Worcester, Mass.
244, I'rico 10 cents. To bo had at this ofice and (Rhop formerly occupied by R. LL & CO,
all newsdealens, f— = — -
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.’IS'I'AGIE All 'IllSl(lS. . w5 § 2 ':'; s s
et o0 b . Pirens Bcory Mostiche bu NG G, == ot g -
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WANTED —A FIRST-CLASS ROLLING WACHIN w > - DO
M wer, to take charge of Rolling Mill BAND & SCROLL SAWS v0= =) ed =
a...‘."ﬁ."...;m Botlers, mm op.m(‘ﬂn s UNIVERSAL ~ WORKERg 4 @8 /3 :‘-: S s
&unm A nces, need ,w"’" ARIETY WOOP X5 §, =" S E - M
C.A.\"I'O\' STSEL ORKS, (hnton. Ohlo. - o ==
: S N OIS W@ SO L W | The George Place Machinary Agency
HOW TO MAKE CHEAP CONCRETE CINCINNATIL.O.U.S.A. Machluery of Exery Descrigilon,
Wum.totwaof Barns. Stables Outbufldings, ete. X1 Chanbers and U Reade Stroets, New York
taining plain and ::I“nmcuons which any in. —
- ¥ e m 9 > - y > Vorks ahle
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Goods manufsctured at low pnn s, with tine machinery,
SHEPHERD.
. New York.

Mallet Creek. Ohio.

works withow

Howooun & Co,

Circulars freo.

Gffice and from

and the best of work.

l\3 Pﬂawwnu. Tobe had
4, 26, 04, and 216 Wese Huu-:nn =t

engne that
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Almost no attendance.
VEW OTTO SILENT GAS ENGINE.

of small statlonary steam engine,
and 7 ML by SCHLEICHER,

Wwaxa'm-t D C., Sept 1, m

Notice to Inventors and Manufacturers
of Gas Governors or Regulators.

THE
l,chpvsc Engine

Furnishes steam power for all

THE N

Useful for all wo
Bullt In alzes of

The Isslon neting under the direction of a com- | Agricultural purposos, Deieing  SCH 'V & O S Chestnut Steeet. Phila., g
mluwc(‘xul”mp House uf Hepresentatives are abost to Saw Mills, mlm for evory use M = Manning \\ "Cae 1ML Liberty St., N, Y., Agenta.
e the tests 0f Gas Governors. where a first-class and oo e —— e 2T
All inventors or manofacturers of these machines, de- nomical Eogine is required
siring the satie testod, must deposit thelr sample at the Eleven first-class premiuiis
office of the Architect of the Capitol, Washington, D. C., awarded, including Centenn).
on or before the finst day of October next. \). 6. MHefer 1o Mo T, ) W
By onder of the Commission, . No. 18, lssue of T of *1
e \TIFIC AMEMICAN, for Edi
- tonal lustrations
Hlustrated Catalogue, 180 pp, and Lecture, 10 cents, | raloK & (O, Waynesboro, Franklin Co., Pa
MAGIC LANTERSS IR
R& JNrgllPl(ltl Fletares, ve ) uh..
Your same on 4 In sesl oas
RQANET‘ TUNNER & OO, AN lHl‘ \IA\'
to aell our Rubber Prioting Stamps dam-

al slam,
Phila.,

Cleveland, O, |
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THEO. J. HARBACH, 509 ) Filbert si.. e

INFLUENCE OF PIS I'O.\ SPEED ON
Frictional and Alr Heslstanoos of ko Unloaded Steam
Ine and its Connected Lines of Shaftiog in s l-‘u:lury

ﬂ pobing Bhop,~Ny Chicf-Enginver Isherwood, U
» Exparimonts made by the suthor to lears the wn-mr
consumed In overooming (lm frigtion of an unloaded

THE 'II()L \ “\'N‘TF\I FOR HEATING

eltios and villages, under the Holly Patents, is In prae.

eoRlne, And In oyercoming the resistance of th okd el
DUMErOuN ..n d low Ilm'v‘- of lll:(\lnlo:lll’ll"lﬁ:‘l‘;ld::}’.u: CENYS CAch S' BEAVER FALLS.PA tlal operation in many places. For economy, comfort
and bolts, With ll blos showlog (1) the reslstance of th and oonvenlence. is superior to any other ’-r‘nru- «
se, 8L Lo exporimental speeds of piaton ; the — | Llconses Tnun- A 1o corporations for the use of this sy
hr";!'ml rpmoved fiom the main drum and the T = : = | tem. Holly Stoam Combinat'n Co., Lim., Lockport. N
',,,' nlosded, o) The combined resistance | STATE RIGHTS, SOUTHERN AND WESTERN ONLY,
nhopl of shafting snd of the engine, | Of & money making novelty (two patents), for sale choap. Tllb STRONG-
. L dmmml » s of l;m..n the maln belt being E. ROW, Indlana, Pa. most  com-~
Oo. on the maln dram, but with o'l the tools discon- p!u(n and reliadle
Bd no work belng done. (4 The corrected re- | Toy Novelties in Wood Wanted Will buy or manafac- of En ines and
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corrocted sleamn pressuros on l!“ (nul.uu-d in I Power for Passengers snd Dol
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oftice wid from nc'.-l ablo Holsts. STOKES & ¥ )
79 be had'sé s 0th and Chestaut St Fulls, Pa, |

0 cents,
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THE NORWALK IRON WORKS €0,
MOUTH NORWALK, CONN,

LD RELIAR 2~ @

LURE IN SIXTEEN (E ARS

HEAL &snsco.,w”"“"*‘
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T EXTRA BARGAINS,
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factured, If you want 1O take mon ress, with
tawmp, 3 1L MARTIN, Harttord, 8. ¥,
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Noo « Canductor, (1

Or ourved surfacoes
pipes, elibows and
valves Kasll np-
lied, eficient, and

Ledd Rarfaces

for )
\lv icable to plane

nexponsive, Burgess
Stonm Mpe Covering
W0th and MKidge

Ave., l'lllll. Pa.

TIDY SPOOL CASE.

Something new for k--m: Machines. Ladies” Work
Basket, or Pocket. Samp rb; mall 25 cents, or amouant in

postage. Address TER , & TRAVIS Muu{u(u-
rer, eater ( uuul] N. Y.

fox 125, Yonkers, We

I‘nllr) Hlorls-. 29

BLOCK WORKS,

F i
‘f Iron Sheaves. Plhos
§'~ hor Hronze Self.
td abricating Buab-
3 ings. YENFIELD
-

w Petent fren Shaave JOCKk Hox 9, Lock-

aide | roeght
The attention of Architects, Engineers, and Builders e:-"—u':m Trem Biack. St Boller Dustet poTt, N. Y.

It 1s belloved Ihull wl'-‘n:':!w:l‘v:- fulllg't:::r:\:ro of the !mull FOR SECOND-HAND EN Gn"‘l‘s

a\ddrtu LL\Kth IEON WORKS, Titusvill

GREAT WESTERN

, Pa.

GUN_WORKS,
Pabaess,

CAVEATS, COPYRIGHTS, LABEL
REGISTRATION, E.C,

Mesars Muan & Co.. in connection with th
tior of the SCIENTIFIC AMERICAN, €«
Improvements and o act 3+ Solickiors of Patents for
Inventoes

In this line of business they have bad ovem TmimTY
YEARA EXPERIENCE, and Dow Dave us
fot the Preparation of Patent Drawings

and the Prosecution of Applications {
United States Canads, and Fo
Munn & Co. also attend 1o the

Registration of Labels, Copyr

Reissues. Asslgnments, and Reports on luf £
of Patents. All business Intrustod to them is
with special care sud prompiuess, on very moderate
terms

We send, free of charge, on application, a vamphiet
contalning further {nformation about Patents
to procure them cerning Latb
righte, Desigx s, R
ments, Assignments, Rejected Cases, Hints
of Patents, etc,

Foreiyn Patents.—We als0 tend, free of clarge. a
Synopsis of Foreigu Patent Laws, ing the costand
method of sec patents tn all the principal coun.

American inventors she

mind that, as a general rele, any invention that Is valo.
able tc the patentee, worth equally as
much in England and some other foreign countries,
Five patents—embrucing Canadian. English, German,
French, and Bolglan—will secare to an mventor the ex.
clusive monopoly to his discovery among about oxm
NUNDRED AND FIrTY Mittions of the most intelligent
people In the world. The facilities of business and
steam communication are soch thal patents can be ob-

d bear in

trics of the w

in this countr

| tatned abroad by our citizens almost as casily as at

| pending

home. The expense to apply for an Eaglish patent is
$7; German, §100; Freoch, §100; Belgian, $100; Cans-
dian, $350.

Coples of Patents.—Persous desiring any patent
lssued from 1836 to November 30, 1566, can be supplied
with oficial coples at reasunable clst, the price de-
upon the extent of dmwings and length of

| specifications

Any patent issued since November 20, 1586, at which
time the Patent Office commenced printing the dmw-
logs and specifioativns, may be bad by remitting to
this office $1.

A copy of the claims of any patent issucd since 1538
wili be furnished for $1.

When ordering copies, please to remit for the same*
as above, and state name of pateatee, title of inven.
tion, and date of patent,

A pamphlet, containing full directions for obtainlug
United States patents, sent free. A handsomely bound
Reference Book, gilt edges, contains M0 pages and
many engmvings and tables Important o every pate
entee and mechanic, and Is & usclul handbook of refer
cnce for everybody. Price 25 cents, malled free,

Address
MUNN & CO,,
Publishers SCIENTIFIC AMERICAN,
37 Park Row, New York.

BRANCH OFFICE—Corner f ¥ ond TIA Streels,

Waskington, D. C.
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funl and
L LR 2 HARRIN-CORLINS 'ENGINE
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. sond for partioulars and
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37 & 35 PARK ROW, NEW YORK.™,

Pictet Artificial lce Co., Limited, |

P, 0. Box I8l 142 Green )
;- m\lvlnlonl o be the most ql.‘u t and economicat of anl

Live Foxes Wanted. npapmasasas

Address. stating price. F. M. WHEELER. Montelair. N. J ‘
;

Roors' New IroN BLOWER. |

ROEBLING'S SONS, Manufactur
ors, Trentan, N. J ., or 117 Liborty Stroet, New York

Wheols and Rope for conveying power long distances
‘ruc\ for ¢lroniae

' Address JOHN A

n ml.mr/ Models

And Exporimental \In.hmurr Metal or Wood, nu\-h- L)
order by J F. WEKNER, &2 Contre St N, ¥

POSITIVE BLAST.
IRON REVOLVERS, PERFECTLY BALANCED

IS SIMPLER, AND HAS
FEWER PARTS THAN ANY OTHER BLOWER.
P. H. & F. M. ROOTS, Manuf'rs,
CONNERSVILLE, IND.

SCREW PRESSES

ETILES & PARKER PRESS L0, Middletown, O

ELECTRIC LIGHT.

e | DYNAMO-ELECTRIC MACHINE, No. 1.
POWEIRL, L0000,
PRICE $200, WITH COUNTERSHAFT LAMP, $50,

THE FULLER ELECTRICAL 00., 33 Nassau St., New York.

foh Nt New \mk. ‘

$77

HORSE POWER, 1 142,

WOOD SOLE SHOES,
Tho cheapost, most durable,
WArm, good l.---\lnu and tho-
roughly waterproof shoo, Pars
tenlary mdapted to Browers,
Minors, und all olasses of Iabors
ers. Sond stamp for olronlar
and price list

CHAN, W, COPELAND,
122 summer 81, Boston, Mans,

BUY NO BOOTS O SHOES
Unless the soles are protected from wenr Ly Goodreich's
Nessemner Steel Rivets, Guaranfesd (o outvuvar any other
sole. Al doalers sell these boots, Taps by mall for &
oontia In starups. Send m|u~v pattarn of size wanted.
M, U GOODKICH, 19 Chareh 55, Worcestor, Mass,

AYEAR D] o un-:m--mngnnv- Cutat Free
Address P, O, VICKERY, Augusta. Maine

COLUMBIA BICYCL

A practical rond machine. Indc
by the medioal profoession as the
healthful of outdoor sports, “end 3
cent stamp for M page catalogue, with
prioo [ist nod fall information, ur In
conts for oatnlogue wnd copy of
Hiegeling Waorld
THE I MG OO,
M Summor Stroet, Boston, Mass. }

For showing hent of
Pyrometers. (v iiot Bt Fipes,
Iiu\l--r ) lurn Superheated Steam, O1l 5tills, ote,
NRY W. BULKLEY, Sole \hlnulmlun'r
WY Broadway, N. ¥

THE MACI\II\NUN PEN OR FLUID PENCIL.

Particulars mailed Freo.
MACKINNON PEN CO,,
900 Brondway,near Fulton st.,N.Y,

WM. COOKE, Selling Agl., 6 Cortlandt Street,
JAS, BEGGS & CO., Selling Agts., 8 Dey Street,
l.'ssnn FOR PRICED CATALOGUE.

Mill Stones and Corn Mills.

Weo make Rurr Militones, Portable Mills, Sinot Ma-

S. S, TOWNSEND, Gen. Agt,, }3 g:;tgm"a, }
YORK.

BOILER COVERINGS.

Plastic t('lut ot and Halr Felt, with or without tho

Patent Al R sPAcE” Method
ASBESTOS MATERIALS.

chines, Packers, Mill Picks. Water Whosls, Palleys, and ' Made from pure Itallan Asbestos. in fiber, mill board, and
Gearing specially adapted to Flo
catalogue

J. T. NOYE & SONS, Baffale, N, Y.

wmr Mills. Send for

round packing. THECHALMERS-SPENCE CO,,
0 Johin Street. and Foot of E. %th Street, New Vork.
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4 watchmen. Send fi

" Talars t6 £ IMHAUSKELR,
‘ P.0.B0x 2535, 212 Broadway, Now Y ork,

MACHINISTS' TOOLS.

NEW AND IMPROVED PATTEMXNS.
Send for new (ustrated catalogue.

Lathes, Planers, Drills, &o.

NEW HAVEN MANUFACUTURING CO,,
New Jlaven, Conn,

THE UNDERSIGNED COMMISSION
Houso, In London, }.nr iand, having a large trade {n
Great Brftain, the Continent, India, China. and Austra.
l #, desire the exolusivo agency forall kinds of American
nun‘lllc s, Inven %, OF ROpAS suitable for the above

| markets \llunh ('\all n uu-h Auhlrv«
wniw, A E. COl

ay llnu\nglmll Nty 'L- ( % Londnn. l.nllluld.

ROOFINC.

For stecp or st roafs \p;rllcd by omlnnry workmen
At one-tiind the cost of t and samples free.

Agents Wanted. T \L\\' &John Stncl. New \oxk

Pond’s Tools,

Engine Lathes, Planers, Drills, &c. |

DAVID W. POND, Worcester, Mass.|

PRBEVENT SLIPPING. The
handsomes:, as well as the 2afes?
Carna,ebtcpmadt Forgedhombeu
jron, and formed with a suuken panel,
™ in wiich issecured a plating of nchly
moulded rubber. Durability war-
ranted. Send for illustrated circular,

Rubber Step ¥'f'g Co., Dosten, Mans,

COMPANY.

W. B, FRANKLIN.V. Pres't. J. M. ALLEN, Pres't.
J. B. PIERCE, Sec'y.
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renete SPARE THE CROTON AND SAVE THE CONT,

VOTICE TO ARCHITECTS. Drlven or Tube Wells

rurnlulwd 10 Iumc\ consumors of Croton and Ridgewoodl
REIGHD, 52 ,g,",,?"'g}mm:’,;’"mf,ﬁ%{}}; Wator, WM, D, ANDIEWS & BRO., 26 Broadwiy, N1,
Cotton lxnhumr. fora BUL .Dl NG, sultable to the pur- whocontrol the patont forGreen’sAmerican Drivan Woll:
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of the fmunﬂa and other nocossary detalls may
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material of constru: underu‘l and o sealed letter, [)nus 'BE.::“ (n‘l‘ll‘x"‘r‘n “.:T""h e

send for
catalogue of outfits for amatours or
urtisans.

H. L. SHEVFARD & C0,,
831, &5, 35, & 557 West Front Stroot,
Clucinuntl, Ohio.

ERICSSON'S NEW MOTOR.
ERICSSON’S

New Galoric Pumping Engine,

ron
DWELLINGS AND COUNTRY SEATS,
Simplest, chespost, nnd most sconomionl pumping engine
for mmm 1o purposes, Any servant Irl Ol Operate
Absolutely safo, Hend for ofroulurs um";-yk»n Tints

52-».1%0»1”« 10e.Clinton n‘am- Clintonyille,Ct,
— DELAMATER IR
WANTED AGENTS O, 1L, DELAMATER & (gq'mgags

y oy o J K |
B gt ol e 4 B reniowned Wilson 0. | N0+ 10 Cortlandt ~uuel, New York, N. Y.
l-uu ‘ulw Sewing Machines in unoccupled

mn'n- # prupmrsd Lo offer oxtraordinnry
e rom one 10 six thousand dollars
"?ln(ho ol ‘l' ‘o"r: nrv'r: wAs B lllue(‘:n time Lo
CLgAK wale of sow mactiines as ull the machines
made in the y-.uumu yonrs onring out, sod must

lﬁm nzw‘f;m IA?"m;w?'u i '.T o Ka

WII‘I"Y & RUSSELL M'F'G COMPANY,
GUEXNFIXLD, MASS. ~ LIGHTNING ' ' (trsde mark),
)un-‘tgmm of Borew Cuttiog |

and o ving Macohi
wnd w?g;l:.| Boit Catters for o?_.:':r’a
y 0 Jaree variety. T
odamudm wing Vnz' I'Ial.l'll

Sascrtmenta,  Taps,

ving address of the suthor, the name of the party
the Dot Lo a; on the dm o
g’ﬂu e rpa: ) wings or t

» descri
Perspectives will not recetved, and all drwings

ot Le In lloc .l o n(nlo of one-sixteenth of an inch for !

hth fur the anlutm
An- nl vm m’;ﬁ for the plan sdopted, the |

nnnlu the ml::‘ l;- 'b'a,’:}: aoy and all |
mx The design man( 0 o property of |
SCHREIBER,

LG.H Acting ﬂulm’lyn of (ummm«- on llulldlnu

:

bl

rﬁnm-d nnd‘( ﬁmnlnl nrds,

London. Eny.,

Bl

n lm u- in the b w‘r
amn Iuv.v g q:'ﬂ',“,':‘" Syduney, NN W
' Horse Shoors” Tire New Yaoru, 4 Doy
"m xm ()u-m., Phils TR

Chicnge, 14

EMERY WHEELS and GRINDING MACHINES.
il THE TANITE CO,,

Stroudsbure,

Ordors iy bo direoted Lo us at any of the following addresses, Y
which wo ourry u stook dio R ohiomai od

ML Androws 8t Hol
bormn Visdoot B
Liverpool, Kug,, &2

o AL Delaware Sta

Mrvet Loulsville, £27 West Maln St.
il Bl Btreet
wnd 1M Lake M

TIZE TEW

PULSOMETER

Is moro vconomicnl in points
of orliginnl cost, expense for
yopulvs und running expens
won, than any other Steam
Pump in the World.

Bimplo sud compact, withnomachin-
ory whatever to oll, or get out of order,
it stands at tho head of all means
of clovating water or other,
lquids by stoam. J¢ needs
no skilled labor to look aftcr it.

8end for book giving full
description, reduoced prices
and wany letters of com-
mendation from leading @
manufacturers and othors
throughout the country who are
using them

Pusoxrren Sreax Puxr Co,,

Bode Dwprrs of Mall's Paleats in e U 8,
131,615 to 131,543, both inclualve, and the
NEW PULSOMETER,
OfMlco, No, 51 John St,,

PO, Box No, 1533, Now York Citr,

TELECRAP H i i suien

JONES & BRO,, CINCINNATL, O,

RAIL R(JRD D[POTS IHOH

l‘U?lllC MARK EE (Am(v,.g
WALTER C.BERGIUS &C0-C

W=SCOTLAND.

Monroe C Pa.

ounty,

Nt. Lounis, 20 North Third 5t

THE BAKER BLOWER,

(romeen wiany.)

o The revolving parts are
Aall accurately Halanced,

Warrnnted Supetior 1o any
olher.
WILBRANAN BR
2815 Frankfurd Avm,
l'uu.mlu-nu, Pa.

The Asbestos Packing Co.,

Miners and Manufaeturers of Ashestos,

BOSTOIN, MASS.,,
OFFER FOR SALE:
PATU "I‘I/l' ASNESTOS ROPE PACKING,

o LOOSE  *
s . JOURNAL *
. - WICK "

MILL BOARD,
SHEATHING PAPER,
FLOORING FELT.

C I.O‘l‘ll.

HYJOHNS

LIQUID PAINTS, ROOFING, BOILER COVERINGS,
Stewm Packing, Sheathings. Fireproof Coatings, (.mm.,
B OFOR NAMPLAN, ILLUSTRATED FAMPFHLET, AND PRicx

1 W. JOHNS W6 C0., 87 MAIDEN LANF, N Y.

THE VITRIFIED EMERY WHEEL,

The only one made on selentitio pmwlpln 1t rmu dr
in water or oll, Can be made hard eno lu the b
est work, and soft enough for the mo lm
1t heats ioss than any othor wheel, 1t will c-l -uol.

l-rm- silver, cop r. m-rl:nk lu. and
rubber, paper. nm rolls.
FIED W lllt co
‘ 5S4 Elm st "‘ feld, Mass,

RowNSPAT. SPL| T
B Eaf FS,HTangersPU H_EYS

BRI THT RN

Seientific ‘imrmnu

FOR 1880.
The Most Popnlar Selentific Paper in the World,

VYOLUME XLIIl. NEW SERIES.

Only §3.20 n Year, including postage. Wc;ckly.
32 Numbers a Year,

This widely circulated and splendidly Ulustrated
puper Is published weekly. Every number contains six.
toon pages ot useful information, and a large number of
original engravings of new inventions and discoveries,
ropresenting Engincering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chomistry, Electricity, Telegraphy, Photography, Archi-
tocture, Agriculture, Horticulture, Natural History, ete.

All Clnsses of Readers find in THE SCIEXTIFIO
AMERICAN & popular resume of the best sclentific ine
formation of the day; and it s the aim of the publishers
to presont It in an attractive form, avolding as much ad
possible abstruse terms. To avery intelligent mind,
this jourtial affords a constant supply of Instructive
reading. [tis promotive of knowledge and progress In
ovory Ity where it cf

Terms of Subscription.—One copy of T Sores-
TIVIO AMERICAN will bo sent for one year—862 numbers -
postage prepald, to any subscriber In tho United States
or Canndu, on recelpt of three dollnrs and twenty
conts by tho publishors; six months, $1.4; three
months, $£1.00,

Clubs.~0One extra copy of THESCIENTIFIC AMENT-
CAN will bo supplied gratis for every club of fee subscribens
at $L2) oach; additional coples at spame proportionate
mte, Postage prepald,

Ona copy of TRE SCIENTIFIO AMERICAN and one copy
of THE SCIENTIFIC AMERICAN SUPPFLEMENT will bo sont
for one year, postake propald, to any subseribor in the
Unitod States or Canads, on reocoipt of seven dollars by
tho publishers,

Tho safost way to remit is by Poatal Ordor, Draft, or
Expross, Money carefully placed Inside of enyelopes,
socurely sesled, and correctly addrossed, soldom goes
ustray, but (s at tho sendor's risk, Addross all lottors
and mako ull ordors, drafts, oto., payablo to

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

To Forolgn Subsoribors,~Undor tho facilitios of
tho Postal Unfon, the SCHENTIFIC AMEILCAN Is now sent
by post direct from New York, with regularity tosubscribe
ors In Groat Pritain, Indin, Australla, and sll other
Nritish colontes| to France, Austria, Bolglum, Germany,
Russln, and all othor European Statos; Japan, Drasil,
Meoxico, and all States of Contral and South Amerioa.
Terms, whon sent to forelgn countries, Canada axcepted,
1, gold, for SBCIENTIFIC AMERICAN, | your; 80, gold, for

St. Lonls, 81110819 North S8econd 8t |
Cinclnnntl, 212 West Second St !

Todinnnpolis, Corner Maryiand and

e Tomplo, Dale

New Orleans, 2 Unlon St
San Francisce, 2and { Californis 8t

;
"I‘IIF * Scientifie Ameriean ™

both BOTENTIFIC AMEMICAN and SUFFLEMENT for 1
yoar, Thislnoludes postage, which we pay. Hemit by
postal order or draft to order of Munn & Co., 5 Park

| Row, New York,

‘r with (‘IIAB.
ENEU JOHUNSON & CO.'S INK. 'hnlh
bard Sta,, Phllsdelphls, and 0 Gold St. New Yntk




