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SolfsActing Car Couplors.

The coupling of cars need not always be effected by the
use of o Mok and ping, but it must be remembered, says the
Raitroad Gazetto, that in attaching cars together they must
be entirely free, within certain limits, to move up or down
or lnlon\lly. otherwise the attachments or the cars themselves
will be broken. As there are very few mechanical devices
which will furnish a secure attachnent in one direction, and
will yot allow this freedom of movement in others, it will
be seen that if the simplest one of them is abandoned n new
set of dificultios is encountered,

Now, besides all these, it must also be taken into consider-
ation that the ears to which self-coupling arrangements must
be attached vary very much in their construction. The
height of their drawbars is not uniform, and their form dif
fers more than their height.  In the case of the machine for
picking up serews, the lattor were all exactly alike, whereas
if they had been of different sizes and shapes the difficulty
of handling them by an automatic machine wouid have been
immensely increased.

It will be seen, then,
that the problem of
making a self-coupler,
instead of being a very
simple one, is in reali-
ty very complicated.
In addition to this, the
fact that the thousand
or more inventors who
have beéen engaged in
attempts at producing
a really practicable
self-coupler are, the
great majority of them,
inexperienced mechan-
ies, have no knowledge
of drawing, which is
the language of inven-
tion, and probably nev-
er coupled a car in
their lives—when all
these  considerations
are taken in mind, i
will be apparent that
there is no cause for
surprise that nearly, if
not quite, all of their
work has been ineffec-
tive.

If there were a rule
in the Patent Office
that no application for
a patent for a self-
coupler would be re-
ceived unless the in-
ventor would first give

proper evidence that
he bud been engaged
for three months in
coupling cars, there
would then certainly
be fewer applications
received, and there is
no doubt that those
sent in would describe
fnventions of more me-
rit than 1y possessed
by those which are re-
ceived now, As coup-
ling cars is a danger-
ous occupation, there
would, with such a re-
gulation, probably be
fewer inventors of car
couplers left alive—u
result which, weare in-
elined to believe, many
railrond officers and
some editors of rail-
road newspapers would

not regret

Speaking seriously,
however, if inventors
would dircet thelr at-
tention more to devi-
ces by which ears could
be counled without its
being necessary for a
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person to go between them, they would probably accomplish
more than they have thus far, If, too, car builders would
tuke steps to construet their cars 50 that n person in betweoen
them would be secure from aceident and injury, they would
do more to preserve lives and limbs than they will by dream
ing over self-coupling expedients, although, doubtless, such
arrangements, if practicable, are very much to be desired
—~ e
Preparation of Oxalic Acld trom FParchment Paper,
The waste left after the manufacture of ordinary paper
are, as is well known, reutilized for paper making, but the
ruw materinl which is used for the fabrication of parchment
paper always furnishes after the sulpburic acid treatment o
considerable quantity of refuse residue not fit for paper
making nor yet suitable As however, the
parchinent paper is made from pure rags, Mr. C. O. Cech, in
Dingler's Journal, proposes to use this waste material after
lixiviation in caustic { preparation of oxalic

as a combustible

potash for the
acid,for which heconsiders it better than sawdust or beet pulp.
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VERTICAL COMPOUND ENGINE WITH ALLISON'S BOILER.

We give berewith a perspective view, from Engincering,
of a vertical compound condensing engine, constructed by
Messrs. John Fowler & Co., of Leeds, England, for Mr. John
Allison, of Lancaster Gate, and a boiler constructed by
Messrs. Fraser Brothers, of London, accordiog to the pat-
ented designs of Mr, Allison, We also give, in Figs. 1, 2, and
3, page 194, views of the boiler.

The engine is of the compound intermediate receiver type,

the cranks being at right angles. The framing consists, as
will be Fig. 1, of four wrought
iron standards, 2} inches in diameter, connecting the cylin
ders and bed plate, these standards being each made square
at two points in their height to facilitate the attachment of
the stays which carry the guide The cylinders are
both steam jucketed, and they are 9 inches and 15 inches in
diameter respectively, the stroke of both pistons being 1 foot
4 inches. The engines are intended to be run at a piston
speed of 400 feet per minute. The small cylinder is fitted
with an adjustable ex-
pansion valve at the
back of the main slide,
while the low pressure
cylinder has s single
valve only. The air
pump is vertical, and
is worked by levers
connected to the cross-
head of the low pres-
sure piston.

The boiler is of a
type designed and pat-
ented by Mr. Allison.
As shown in the sec-
tional views, thefire is
contained in a cham.
ber lined with fire
brick and situated be-

sectional

seen from the engraving,

bars,

low the bo this
chamber g a
prolongati hein

ternal firebox. T‘u air
on its way to the fire-

grate passes down be-
tween the exterior of
this chamber and an
annu'ar brick pier

which the boiler i
H lés are

the sides of

supported.
formed in
the furnace
for the
air abe

chamber
admission of
we the fire if re
quired. Thi
ment of brick-lined

furnace is one

armange-

adapted t
combustion, but we

) secure good

may remark that Mr.
Allison does not pro-
pose to employ it inall
cases, it being intended
that the grate should,
in the majority of in-
stances, be fitted at the
bottom of the firebox
in the usual way.
Asshown in the ver
tienl section, a series
of bent tubes extend
from the sides of the
firchox to the crown,
these tubes being dis.
posed in four rings, as
shown, The firebox is
surrounded by an an
nular dinphragm plate
for the purpose of se
parating the upward
and downward cur
rents, and thus promo-
ting oirculation, while

VERTICAL COMPOUND ENGINE AND BOILER.

at the upper ends of
the bont tubes deflec-
tors are  placed, s
shown,
[Continued on page
194.]
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45 instinet of disgust to the instinct of self-preservation.
25 the first is fo be acquired is to be explained only as a fact of

Scientific Amevican.

DISGUST.

A remarkable and ingenious analysis of the sensation of
disgust and the canses to which it is owing, has recently ap-
peared in the Reoue des Dovz Mondes, over the signature of M.
Charles Richet, We regret that our limited space precludes

brings forward to negative the old saying, and to reach are-

thore {8 at least o very plausible accounting for distaste. The
reagoning, however, of which we have prepared the follow-
{ng summary, is well worth consideration:

There exists in nature, for man as well as for all other
living boings, certain substances which sre nlimentary and
others which are not.  There exists also a special sense which
warns us of the nutritive value of different substances. This
o depends upon the sense of taste.
ment are aliments, and taste testifies to the fact, inasmuch
us it i agreeably excited by all three.  Nor could the con-
Nature could not have inspired us with re-

pugnance for that which should and does constitute our
pourishment. Moreover, and besides the sense of taste, by
| very simple association of ideas, the senses of smell and
sight are affected so that these aliments gratify us both by
their odor and aspect.
Oo-ordinate with taste exists a totally opposite sense,
namely, disgnst. This is a sort of pain which, if it
s too prolonged or too intense, leads to nausea. But if
Itaken in its restricted meaning, it is simply the perception
of a disagreeable odor or flavor. Thus bitter and fetid
| substances produce disgust.  If by an effort of the will we
| eat such bodies, then nausea supervenes, Similarily sight
| and feeling may also produce in us disagreeable sensations
| comparable to the foregoing, so that there may be recognized,
| first, gustative and olfactory disgust, and second, visual and
tactile disgust, all of which produce similar effects.

It is certain that the exterior objects themselves are not
inherently disgusting; but are so only in their relation to
ourselves. For if our organs were otherwise constituted, we
should experience other sensations. Fetidity, bitterness, or
ugliness arve not essential qualities of objects. Such attri-
butes are a portion of our own perception. This is evident
from the fact that certain objects disgust some animals,
while the same are a source of pleasure to others. The odor
of decomposition is insufferably disagreeable to human be-
\ings, yet it is delightful to flies, vultures, and carrion crows,

Objects disgusting to one person are not necessarily 8o to
‘another. Laplace ate spiders and enjoyed them. A king of
France sickened at the odor of strawberries. Digger Indians
' eat grasshoppers. A recent Chinese travelergives an instance
of where the inhabitants, while devouring a meal of decayed
Iﬂsh, turned in violent disgust from roast duck. The toadis
‘1o many people repulsive. Yet it is not essentially hideous.
| “The female toad to the male toad,” says Voltaire, “*is an
ideal of beauty.” Nothing is ugly or fetid in nature; but
| things seem so' only because they are in a certain relation
| with our organization.
i Despite the mass of contradictory facts which envelope it,
there appears to be an underlying law which connects this
How

heredity. The struggle for existence and natural selection
have given to our ancestors an accumulation of instinctive
sentiments, each appropriated to the protection of certain
organs. Bitterness no more exists in strychnine than does
' pain in a knife or redhot iron. Yet strychnine seems to be
(bitter and the knife cut painful; and in these sensations
!naturc provides us with a safeguard against the dangers of
| both. Similarily, reptiles dangerous to man inspire us with
| an extreme repulsion. Foul gases and purulentliguids, by
affecting the three senses of taste, smell, and feeling, likewise
by the disgust produced, warn us of their perils. But instinet
15, nevertheless, blind. Quinine, for example, which it recog-
nizes as bitter and distasteful, is often salutary and bene-
ficial.

As a consequence of this hereditary acquisition of nstinet,
it follows that the substances not met with in nature cannot
| have any action on our senses if their constitution is totally
 different from those with which we or our ancestors aré or

3 |bave been fasmiliar. Suppose, for exsmple, that a plant

| 8hould be discovered containing a dangerous but hitherto un-
known alkaloid.  As this might have some properties of,

and hence the taste of, other alkaloids, such as quinine or |

| strychnine, we should thus be warned; but if, on the con-
trary, it bad all the chemical properties of sugar, then its
(savor would be sweet, and we could not tell whether it was
| or was not a healthy and useful aliment. The same is true

of artificial bodies: the cyanides and prussic acid are found

but in very minute quantities in nature, yet their taste is not
| disagreeable.  Carbonic oxide, a most dangerous gas, is with.
'out odor, and is unrecognizable to the senses. It isnota
 natural product, inasmuch as it is due to incomplete com-
‘bustion; hence, as it must be artificially made, the ancestors
| of our race never encountered it.

Besides this law of nocuity, there is another which may be
| termod that of inutility, as being at the foundation of disgust.
| Everything useless is revolting.  The products of secretion,
{ Tor example, are ropulsive to sight and smell, when the or.
| ganism rejects them as uscless.  Milk, on the other hand, is
| agreeable both in taste and odor,
| Disgust, lastly, may be produced by mere recolloction

without any actual sensual impression.  When we speak of
|a tond, we think of u toad and the idea may be disgusting;
{but if, while wpeaking, we consider the toad from a special

notico of the weilth of illustrative instances which the author |

ault which shows that, if  there is no accounting for taste,” |

Milk, sugar, and [
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]poim of view, as, for .example, i's habits, its physiological

nature, its use to the farmer, ¢te., then the sentiment of dis-
gust vanishes, Similarly, in works of art, where the domi-
nant idea may be one which naturally would cause disgust,
yet the idea may be so combined with others that the feeling
is not experienced, but, on the contrary, the general impres-
sion is agreeable.

To sum up, disgust is an instinctive sentiment of self-pro-
tection, variable with the species, and according to the ali-
mentation, habits and education of individuals, It is the con-
| sequence of heredity, but it is an imperfect instinet, since it
{Judges simply by form and appearance,

| ANOMALIES IN THE TEMPERATURE OF THE BOILING
! POINT.
It has been observed that the mere contact with certain
| surfaces retards the boiling, For instanes, in a metallic ves-
| sel water boils with perfect regularity, and at a temperature
properly corresponding to the pressure to which it is ex-
l posed; the vapor bubbles which develop on all points of the
walls of the vessel are very small and follow one another
with perfect regularity. In vessels of glass and poreelain,
{to the contrary, the vapor bubbles develop only at few
points, which arc always the same, The bubbles are large,
and do not follow one another with rapidity. The tempera-
| ture of water boiling in glass vessels is also higher, often as
| much as 2° Fah., than the temperature of water boiling in
| metallic vessels under otherwise the same circumstances,

The boiling of sulphuric acid takes place in glass vessels
only with intermittent impulses. The temperature rises
above the regular boiling point, until at the bottom of the
vessel a large vapor bubble is .formed, the appearance of
which is always accompanied by a lowering of the tempera-
ture. Such irregularities in the boiling are easily avoided by
throwing platinum wire on the bottom of the vessel contain-
ing the liquid.

‘Water deprived of air, and enclosed in a glass tube from
which the air has been exbausted, boils only at a very high
temperature. A water hammer, which is arranged as de-
scribed, may sometimes be heated to 275° or 300° Fah. with-
out the water boiling; when, however, the boiling com-
mences it is so sudden and explosive that the glass tube
bursts in fragments.

Dufour found that a liquid may be heated far above its
normal boiling point without actually boiling when it is sur-
rounded with anotherliquid of higher boiling point, in which
it will not dissolve. If water is graduslly poured, drop by
drop, on linseed oil heated to 220° to 230° Fah., the drops
fall slowly through the oil without showing the formation of
any vapor, while this only takes place when they come in
contact with the bottom of the vessel, when they boil away
violently, and steam passes rapidly upward through the oil.
By mixing some fatty oil with a liquid may be obtained,
which, when hot, has the same specific gravity aswater, and
in which globules of water, of various diameters varying
from J5 to & of an inch, will remain suspended without ris-
ing or falling. By careful heating the temperature can be
raised to 250° cnd even to $40° before the water commences
to boil. When, however, adrop of water so heated comes
in contact with the side of the vessel, or with a solid body,
such as a wooden or glass rod, it boils at once away with
great violence, almost explosive.

That this property is not confined to water but to other
liquids has been proved by various trials. So, for instance,
when chloroform, which, when heated by itself, boils at 1427,
is poured in a solution of chloride of zine, brought to the
same specific gravity by proper dilution, the chloroform
globules will remain suspended and the solution of chloride
of zinc may be heated to 200° or 212°, before the chloroform
will boil; but also here the contact of any solid body will cause
it to flash into vapor.

All these phenomena are explained by the fact that liquids
adhere very strongly to certain solids, and more to glass than
to metal. But that liquids adhere still more to otherliquids,
even when they do not intermingle (such as water to cil or
chloroform), is proved by the last mentioned interesting ex-
| periments of Dufour, in which the water globules suspended
|in & mixture of two oils of the same specific gravity, also
demonstrate the mutual adhesion of the water particles, in
the same way that in the experiment of Plateau the suspension
of oil globules ina mixture of water and alcohol, of the same
specific gravity, demonst>ates the mutual adhesion of the oil
particles. But the experiment of Dufour is the most remark-
able, demonstrating as it does how the effect of heat in sep-
arating the liguid particles and changing them into vapor
needs the contact of solid bodies to be effective, and may be
counteracted to a certain degree by withdrawing the liquid
from the contact of any solid body, by supporting it floating
in another liguid.

It lias been surmised that some relation exists between
sun spots and prevalent weather on thowih.mﬁmw
has been proposed that periodic variations in climate bear
some relation in recurrence to the cyclical periok
sun spots are most or least numerous. Dr.
Dircetor General of Statistics, has recen!
tention of the government of India to tl
tion between the periods of maxima and mini
‘and the amount of rainfall at corresponding
Madras Presidency, where a greal famine is no
General Strachey, however, in  recent ¢
before the Royal Society, after a careful examination

-
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Caleutts, and Bombay for the
: on that no real connee-
rainfall and sun spots, and
ore apparently the case s regards
] true in Caleutta and Bombay,
tables of those localities show no such

'AGRICULTURAL VALUE OF WORMGS.
Mr, Darwin, in u paper read before the British
cloty, explained how the formation of vegeta-
forms n covering several inchos in depth on
productive land was directly due to the
worm, The soil, he stated, was simply the
ous matter contained in tho earth originally eaten
worm and rejected by it, and the accumulated de-
large nuymbers of worms produced the extensive
commonly found, Quite recently Herr Von Hensen
gated further into this subject and has confirmed

“with thelr tails in their burrows, collect the twigs,
‘ vos, cte,, which serve as their food. This material is
- heaped around the orifice of the burrow and is drawn in
by plece, the leaves in time becoming macerated and
nposed, and thus rendered suitable for the worms eat-
z. The investigations were conducted in a garden having
layer of mold 9 inches deep and a subsoil of yellow diluvial
The worm tubes were not casily traced in the mold,
were perfectly clear in the sand, running vertically
- downwards to a depth of from 3 to 6 feet. On the walls of
~ these burrows the blagk masses of excrement of the worms
~ were plainly visible. Some tubes were entirely filled with
 this substance, the black color of which was diffused into
~ the adjacent soil. In about half the inhabited tubes, plant
roots had entered, following their course. By extended ob-
~ servations the author states that the roots of annuals can only
penetrate into the subsoil through cLannels opened out to
- them by earth worms, and he observes that this penetration
- must be of service to the plant, as the subsoil retains mois-
~ ture longer than the surface layer of the mold.
~ In order toascertain the precise part taken by the worm in
~ making this vegetable mold, two worms were placed in a
- glass vessel filled with sand, on the surface of which was
spread a layer of fallen leaves. The worms set to work at
‘once, and after about six weeks the surface of the sand was
~ found to be covered with a layer of mold nearly balf an
~inch decp, while many leaves had been carried to a depth of
three inches.  Worm tubes ran in all directions through the
~ sand; some were quite fresh, others had a wall of mold an
- eighth of an inch thick, others again were completely
filled with mold, In short the soil of the vessel was already
perfectly well prepared for the growth of plants.
Herr von Hensen finds that,although the earth worm weighs
only about 46 grains, it produces in four hours nearly 8
grains of excrementitions matter. On an average he finds
about 84,000 worms to an acre of ground. Their combined

87 pounds of mold in 24 hours. Besides this, they produce
& uniform distribution of the mold, open up passages in the
subsoil for roots, and render the subsoil fertile.
THE INTERNATIONAL RIFLE CONTEST.
The most aceurnte marksmanship ever exhibited in a pub-
lic competition was displayed by the Awmerican and British

weight is therefore over 220 pounds and they produce about |

Scientific Jmerican,

The velocity of meteorites has been found to be between
61,200 and 512,000 feet, or say, on an average, 80 miles per
second.  Assuming this last mean, M. Govi, in a recont com-
muunication to the French Academy of Sciences, has shown
that & moeteorite striking our atmosphere at a distance of about
95 miles from the earth, where the pressure nhont equals ‘04
inch of mercury, would lose, through the resistance of this
highly varcfied air, half its velocity, which would be reduced
to about 80,600 foct, or say 156 miles per second, If the me-
teorite continued into the atmosphere until it reached n
point where the pressure was “4 inch of mercury, its veloe-
ity would then be reduced to 18,031 feet, or between 8 and
4 miles, and finally, if it succeeded in attaining o region
where o pressure corresponding to 4 inches of mercury pre-
vailed, its velocity would be only 1,610 feet per second,

The consequence of this loss of motion is development of
heat proportional to the mass multiplied by the square of
the velocity. Now M. Govi has calculated that, even at that
extreme height where the barometric pressure is equivalent
to but ‘04 inch of mercury, the heat developed by the loss
of motion of the avernge meteorite amounts to three million
calories, equivalent to that required to raise 6,600,000 Ibs, of
water 1'8* Fah. As the heat developed increases as the me-
teorite enters further into our atmosphere, it is somewhat
improbable that any such body ever reaches our earth until
it has been subjected to a temperatiire much more than sufli-
cient to destroy any form of organism.

INFLUENCE OF LIGHT ON THE ELECTRIC CONDITION OF

METALS IN SALINE SOLUTIONS,

Metal plates were placed by Herr Hankel, one in a porous
battery cup (closed by a cork) the other in a transparent ex-
terior vessel. The vases were filled with solution and ¢n
closed in a blackened box in which was an aperture which
could be closed at will, or before which colored screens conld
be placed.

With two plates of polished copper, plunged in water, the
plate on which the sunlight fell was negative. The action
of colored rays reached its maximum in the blue. When the
copper became more or less strongly oxidized or covered with
salts, the plate, at first positive, then became negative and
kept its sign when the light was altogether suppressed. The
action is ascribed principally to the feebly refrangible rays,
while the dark blue or violet rays render the plate negative.
Polished copper in sulphate of copper became first negative
and then strongly positive.

Other metals gave the following result: Clean plate of pol-
ished silver, in water, negative; lightly silvered platinum,
positive; silver covered with platinum, strongly positive:
tin, negative; brass acted like oxidized copper; amalgamated

zine, in solution of Zn0.8o,, strongly negative; ordinary zine,
nearly neutral (hence the action of the battery is due to the
oxidized copper); and platinum, weakly positive.

The author has also studied the action of heat on the zine- |
copper-water element, of which he states the electric motive |
force becomes augmented, while it is enfeebled by light. |

- ——rere—
The New Metals Neptunium and Davyam,

Herr H. Herrman, who for many years has been investi-
gating the metals of the tantalum group, announced not
long ago his probable discovery of a new metal, which he
believes to be a fourth member of the above named group,
and to which he gives the name of neptunium. The min-
eral, in which evidence of the existence of the metal is said
to have been found, came from Haddam, Conn., and wus
reputed to be tantalite, though on examination it proved to
be a mixture of columbite and ferro-ilmenite. Only 40 grains

teams in thelr recent contest at Creedmoor. The figures
made not only by the American team which won, but by
the losing British team, have never before been equaled.
On the first day the American score stood 1655, out of a pos-
3": sible 1800, and the British 1629; on the second day the totals

ol were respectively 1079 and 1613, giving, for full scores,
- Americans 3334 and British 8242. The Americans beat
| their own winning score of last year, over the Scotch, Irish,

e Canadian, and Australian teams, by 208 points.
b 1 The ranges were as usual 800, 900, 1,000 yards, each rifle-
y man having 15 shots over cach range. As a bullseye counts
a8 5, the highest possible figure which can be made by each
F man is 450, The largest individual scores were made by
Messrs. L. C. Bruce and C. E. Blydenburgh of the American
team. Mr, Blydenburgh counted 429 out of the possible 450
on his six targets, and Mr, Bruce 425, The leading British
total, made by Sir Heory Halford, ranks seventh as compared
with the American list.

It is generally conceded that the American team owe their
success not merely to superior #kill but to better weapons
and more perfect organization than were possessed by the
English.
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METEORIC HEAT,

In our abstract of the proceedings of the British Associa-
tion at Plymouth, in last woek’s issue, we noted Sir William
Thompson's rather untenable idea of the possibility of the
importation of life from other planets to our earth by mesns
of & moteorite. The supposition was that as some germs
are known to be able to withstand o comparatively high de-
gree of temperature, and as in fact the exact degree fatal to
all forms of life is not definitely known, therefore it was
possible that some germs might stow themselves away in a
deep erevice of the meteorite, and so be transported to earth
none the worse for the heat to which they might be sub

Jected during the voyoge.

of the hydrated acid of the new metal were obtained, not
‘numoivnt for ita isolation. The atomic weights of the |
| metals of the tantalum group, including this new discovery,
| are us follows: Tantalum 176, neptunium 118, niobium 1142,
{and ilmenium 104 6. Their densities are: Tantalum 107, |
"ncplunium 65, niobium 65, and ilmenium 59, llnu-uium]
way supposed to be obtained by the same chemist from a|
Swedish mineral, which he called yttro-ilmenite several
years ago; but its existence, in view of the subsequent re-
| searches by M, Marignac, is now considered doubtful, and
| hence it is generally omitted from the list of elements.

| The second new metal, davyum, was discovered by M.
Sergius Kern, of St. Petersburgh, Russia, who sscribes it to |
the platinum group. It was discovered in separating the |
metals rhodivm and iridium from some platinum ores, It
has been isolated in the form of a hard silvery metal, slight- |
ly ductile, extremely infusible, and having a density of |
0085 at 777 Fub, It is named after Sir Humphrey Davy,
und the discoverer thinks it may occupy a place between
molybdenum and ruthenium in the system of elements, ar
rongod according to Mendeleefl's law of periodicity.

.. -— —
Influence of Wine Bottles on Wine.

It has recently been determined in France that wine may
be fnjured through the gluss of the bottles in which it is
contained being too alkaline. According to analyses given
the Revue Industrielle, gluss for wine bottles should yield per
100 parts: silex, 584; potash or soda, 11°7; hime, 18°6; clay
and oxide of jron, 11; other ingredients, 003,  Glass in bad
bottles has been found to contain, silex, &2°4; potash or
soda, 4°4; lime, 82°1; clay and fron, 11°1. It seems that the
wine suffors principally from excess of lime. Thus, in glass
composed of silex, 45, soda, 15, lime, 30, and clay, 15, for
example, the wine became thick and lost its aroma. The
best bottle glass containg from 18 to 20 parts lime and 59 to
1 60 pilex; the worst, 50 to 62 silex and 25 to 30 lime.

Statlonary Meteors,
To the Editor of the Reientific American :

A fow minutes after ten o'clock on Friday evening, Sep-
tember 7, 1877, Mr. John Graham, of n, Ind.,
had his attention arrested by a sudden light in the heavens,
nnd on looking up he saw a stationary meteor between
Aquila and Anwor et Vulpeeula, about R.A. 205°, declination
16" N. It increased in brightness for asecond or more, and
disappeared within less thun half a degree east of the point
in which it was first seen.  Immediately after the extinetion
of the firat, three others, separated by intervals of three or
four scconds, appenred and vanished in the same place, with
the exception that one disappeared about as much west of
the radiant as the first did to the east of it. Mr. Graham's
curiosity was excited, and he continued to watch till, after
an interval of a few minutes, a fifth meteor, corresponding
in appearauce to the preceding, was seen in the same place.
The meteors were about equal to stars of the first magnitude.
The facts indicate that a stream of meteoric matter was
moving at the time almost exactly towards the observer.
Two or three isolated instances of stationary meteors have
been recorded; the phenomena of the 7th inst. are, however,
quite extraordinary.

I have stated the observations as given me by Mr. Grabam,
who pointed out the position in which the meteors were
seen. Dasier Kmnxwoob.

Bloomington, Ind.

One Reason why the Moons of Mars were not
Sooner Discovered.

Mr, George R. Cather, in recounting the reasons given by
Professor Newcomb before the American Association for the
Advancement of Science, at Nashville, why the satellites of
Mars were not sooner discovered, makes the suggestion that
these satellites are of recent origin, and says: * This may be
groundless, yet it is but fair, if there could be such a prob-
ability, let its weight be ever so little or great in the solution
of the question, it should be stated for what it is worth. But
as areason, itis of greater importance than at first glance may
be imagined; for if it is admitted as a remotely probable rea-
son, it suggests the profoundest problem of the age—that is,
that the satellite systems of the planets have been supplied
by the asteroidal belt of our planetary scheme—a theory I
propounded several years ago, and which since has become
a solid conviction of my mind, as careful investigation of
our planetary structure has confirmed me in this opinion.”

A Tree that Rains,

The Consul of the United States of Columbia in the De-
partment of Lereto, Peru, has recently called the attention
of President Prado to a remarkable tree which exists in the
forests adjoining the village of Moyobamba. This tree,
known to the natives as Tamai-Caspi (rain tree), is about 58
feet in height at full growth, and the diameter of its trunk
is about 39 inches. It absorbs and condenses the moisture
in the atmosphere with astonishing energy, and it is said
that water constantly exudes from its trunk and falls like

| rain from its branches. So abundant is the water supply

that the soil near by is turned into a marsh. The tree gives
forth most water when the rivers are dry during the sum-
mer season, and when water generally is scarce. Its culti-
vation is proposed throughout the arid regions of Peru.

Bodily Recoll,

The curious fact has recently been pointed out by Mr. J.
W. Gordon, in the Journal of Anatomy and Physiology, that
at every beat of the heart, the whole body is projected a
small but perfectly observable distance in a direction from
foot to bead—that is, so that any pressure exercised by the
feet wonld undergo a diminution, while a pressure exercised
by the head would be increased.  When the heart contructs
u quantity of blood is propelled down the aorta, while at the
same time, the whole body is caused to recoil with a velocity
which bears the same ratio to the velocity of the blood as
the weight of blood driven out bears to the weight of the
body.

When the Birds Wake Up,

A French ornithologist has lately been investigating the
question of at what hour in spmmer the commonest small
birds wake up and sing. He states that the greenfineh is
the carliest riser, us it pipes as early as half-past one in the
morning. At about half-past two the blackeap begins, and
the quail apparently wakes up half an hour later. It is nearly
four o'clock, and the sun is well above the horizon, before
the first real songster appears in the person of the black-
bird.  He is heard half an hour before the thrush; and the
chirp of the robin begins at about the same length of time
before thut of the wren,  Finally, the house sparrow and
tho tomtit occupy the last place on the list. This investiga
tion bas altogether ruined the lark’s reputation for early
rising. That much celebrated bird is quite a sluggard, us it
does not riso until long after the chaflinches, linnots, and a
number of hedge-row birds have been up and about.

- ero——

The Amoerican Assoclation for the Advancement of
Sclence,

The Nashville session of the above named body adjourned
on September 4, to meet again o the third Wednesday in
August, 1878, at 8t. Louis, Mo. Professor E. O, Marsh, of
New Haven, was olected to preside at the next session. Full
abstracts of the principal papers lately read will be found
in current isues of the SCIENTIFIC AMERICAN SUrrLes
MENT.




Continued page.]
To facilitate cgmin; wdmmo boiler shell is made
in two parts united by a bolted joint, as shown, the upper
part of the shell sliding on the uptake or chimney. This
uptake passes through a stuffing-box at the top of the b&llpr,
the part of the uptake which traverses the stuffing-box ‘tln“g
thickened nnd screwed to receive s deep brass nut wh (‘;
bears upon the top of the stuffing-box, as shown, anc

1. This
hich pass screws for setting up the gland.
:hr::::;‘m:nlt enr};)les the uptake to act ns o stay hetween the

< and the shell, while at the samo time,

:?::c:irn;hlcm?‘r::: Dbrass nut just mentioned, the upper
part of the shell is left free to bo raieed when the bolted joint
which unites it to the lower portion is Lroken,

To secure dry steam, the steam
pipe is made to communicate with
an annular chamber in the steam
space, as shown in Figs. 1 and 2,
this chamber having slots formed - =
on its top for the adwission of
steam, while its bottom is made to
slope towards one side of the boiler,
a drain pipe—led down below the

Scientific mervican.
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surface is evolutilized, leaving the gold thereon, This Is
one of the ways our miners find the richness of their ore
thempelves, for the gold is their only aim. [t can be done
in any ordinary stove by placing the specimen on the hot
coals. A better plan is to use a mufile admitting n }:n.ml sup-
ply of air. The muffie is kept at & low red heat \\'lu«-h: to-
wards tho lust, 18 raised.  The tellurium burns with n light
blulsh fome, and gives off the while dense fume of TeOy;
the othoer is the tellurium in the natural state,  The mines
produeing the richest ore in tellurium arve the Smuggler,
Jolin Jay, Mt. Lion, and Keystone, Colorado, I have hul
specimens (deducting the quartz) that yielded from 92 to OF
per cent tellurium.  The largest amount I have ever seon
was about 400 1bs., shipped from the John Juy Mine; this

water line—being provided to take
away any water which may be car-
ried into the chamber by the steam.
In addition to this chamber, the
boiler, of which we are now speak- :
ing, is provided with an external ks
separator, as shown in the perspec-
tive view.

The principal dimensions of the
boiler are given in the engravings.
The area of the firegrate is 4 square
feet, and of the heating surface 162
square feet, this latter being made
up of 38 square feet of fire-box sur-
face and 124 square feet of tube sur-
face.

TELLURIUM.
DY THEODOND BERDELL.

Tellurium is one of the rare min-
erals, and up to the present time
has been found but in small quanti-
ties. As there is no use in the arts
for this metal, it is worthless, and
is mined only for the gold and sil-
ver it contains. As a very com- 118
plete description of all the varieties 1
exists in Dana’s ““ Mineralogy,"” the
names need only be given here as
follows: Native tellurium, tetra- &
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dymite (Bi;Te,); Joseite, same, with e
the Te replaced by S and Se; Wehr- . =

lite, same, with Bi replaced by a =
little Ag; Altaite, Pb Te; Nagya-

o
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gite, same, Pb replaced by Au Ag,
Hessite, Ag Le; Petzite, same, Ag

replaced in part by Au; Sylvanite
(Ag Au), Te,; Montanite, TeO,BiO,:
Melonite, NiTe; Calavarite, Au Te;

Coloradorite (new), Hg Te, discov-

ered by Professor F. A. Genth from

the Mount Lion Mine; Mugnolico

Lionite; snd, lastly, one variety the

writer claims to have discovered

from Mt. Lion Mine. Analysis: Te

53, 8i0 35, FeO 4, Au 175, Ag10.

Dedueting the Si0, this would be almost native tellurium. 1t
has, however, an entirely different crystalization and re:
sembles an artificial product very much like a matte. T have
only found a very little of it.  One of the simplest tests
for tellurium is boiling in 80,, giving the purple color,
80, does not dissolve a very large quantity, and soon be-
comes n?mmud when the tellurium is thrown down, the
game as if water had been added,  Another very good test
is by the use of the blowpipe as follows: Put o small sam-
ple well pulverized on & porceluin dish;

ALLISON'S VERTICAL BOILER.

would run about 50 per cent tellurium, The ores contain-
ing the most silver and gold are at Gold Hill and Sunshine,
being the Red Cloud, American, and Malving mines. I have
made assays as high as §125,000 in gold and silver, and have
sayed samples of lots of ore sold to the smelter running as
high as 18,000 to the ton, Such lots nre, however, the ‘ex-
ception.  The average value of the ore taken and sold to the
smelter, from these mines, is from $300 to §800 per ton. 1t
hus been n question of how deep these tellurides extended ;

direet the flame; TeO, is Jormed, and

gives a conting, of course white, While
still warm, add a drop of 80, and the
purple color appears. This is very dis-
tinet from any of the other metals, Tel-
lurium dissolves in NO, to Te0,, which is
sgain dissolved by HCI, and ean be pre-
cipitated by H,0. The TeO, can be re-
duced ta the metallic state by mixing with
powdered charcoal and smelting quickly
in & muffle. This process gives o very

pure article. Another way consists in

melting raw ore with o very quick ang
readily fusible flux in a crucible, leaving
it in the muflle, which should be at a red

a8 any found.
present capital is needed for opening the mines.

i

This has given great encouragement, At
Denver, Col.
ettt @D s

Vitriol Vinegar. ¢
The Board of Health of the District of Columbin has con-

demned five ear loads of vinegar sent there from Chicago,
on the ground that it isnot a genuine article, and is injurious
to health,

An nnalysis of the go-called vinegar has been made. It

nppenrs, according to the report of the Board of Health,
that the vinegar contains 5454 grains per gallon of anhy-
drous sulphuric acid, combined with lime, to form a sul-
phateof lime equivalentto 11788 arains of gypsum per gallon,

and besides that, five graing of free
sulphuric acid per gallon. The
Board also reports that this sample
was taken from an invoice of more
than 1,000 barrels brought there to
be sold as vinegar, and that it is
likely to find & ready sale on ac-
count of its low price. The report
concludes as follows: “ When we
think that oil of vitriol (sulphuric
acid) can be bought at five cents
per pound, and that a pound of
said acid would render a barrel of
fluid as acid as the strongest vine-
gar, the wonder will cease that it is
sold cheap. This, therefore, is a
fraud upon commerce, and a dan-
gerous substitute for vinegar.” The
fraud and danger are more general
than the great mass of people will
readily believe. It is asserted that
probably one half the vinegar sold
at city groceries is a rank poison
with either sulphuric or other ob-
jectionable acids for its base.
—
ANOTHER MYSTERIOUS CLOCE.
M. Cadot, an ingenious clock-
maker of Paris, who has already de-
vised several forms of clocks which
apparently work without works, has
recently invented still another time-
piece, calculated to puzzle even
those who are familiar with Robert
Houdin's arrangement of the double
glass plate. Houdin’s invention,
which we explained not long ago,
consisted in two glass disks placed
parallel and contained in the same
circular frame. On one was marked
the dial, while the other turned on
its center and was attached to the
minute hand. The turning of the
disk was impercentible, and was ef-
fected by mechanism concealed in
the surrounding frame. M. Cadot’s
new clock, an engraving of which,
from the Bulletin of the French So-
ciety for the Encouragement of the
National Industry, is given here-
with, cannot, it is evident, be con-
structed on any such principle, be-
cause the glass plates are square,
and, besides, they appear to be firm-
ly set in the base support. The
trick, however, will be readily understood from the dia-
grams. There are two plates, one of which, a, is fixed to the
base, and on this the dinl is marked. Both plates are en-
closed in a single frame, &, but this frame is loose enough
to let the rear plate oscillate a little. The lower middle figure
represents the bottom of the plate which rests on a balance
beam, 4. In the space, e, of the standard, the clockwork is
concealed, and this rotates a ratchet wheel, ¢, which has 80
teeth, once in an hour. Tho teeth of the wheel, ¢, engage in
turn the hook, f, move the bell crank at-
tached thereto, and thus give an up and
down reciproeating motion to the rod, g,
which pushes against the bottom of the
movable glass plate. By means of this ar-
rangement and the spring, ¢, the plate is
thus caused to oseillate isochronously, In
an aperture made through the center of
both plates is the ratchot gearing, repre-
sented In the upper middle figure, and
this communicates the motion of the plate
to the minute hand. Finally, the latter
in turn, by very simple coneealed mechan-
ism, operates the hour hand,

Cement for Fastening

heat, only long enough to form the slag,
say five minutes, The metaliic button
thus obtained, which is anly Te, Au, and
Ag, Isagain fused at a Jow heat in a stream

!_n‘tg. precipitated as TeO,,

of chlorine gas. The tellurium goes off as TeCl, and is col | as these mines
and smelted s before, | developments have not been voery great,

~=ataf the tellurium s lost in the first | known as the Corning Tunnel started s tunnel under Gold | warm and insert in place and ot it remain u
“oercent, By roast- | Hill; and after running about 800 feet, struc » :
st 4500 foct below the surface, whic
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ANOTHER MYSTERIOUS CLOCK.

have only been worked for ashort time,

the | powdered brick. Fill the cavity of the
An enterprise | mixture, melted. Muke the of tho knife

'k avoln about | it will be found to be firmly fixed. The v
h contained ns fine telluride | and forks should net be put in hot water,

Forks Into !B.uu’d o
Take one pound rosin and hall
of powdered sulphur; melt together,
mix in about twelve ounces of fine sand
of the  with this
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THE INDUSTRIAL Armcu'xon OF m mcnxo
LIGHT.

We have from time to time noted the extension of the ap-
plication of electric illumination to workshops, factories,
railroad depots, and other establishments in France. In the
following article based on a work recently published on the
subjéct, in the above country, by M. Hippolyte Fontaine,
the practical details of many instances where this mede of
lighting is in successful employment are reviewed.

The electric lamp furnishes the only means of {llumina-
tion whereby industrial work of almost every description
may be continued as
well by night as by
day. The light pro-
duced is so abundant
that, reflected by all
objects, it becomes dif-
fused like daylight, so
that there are no abso-

lutely black shadows,
and in a properly illu-
minated shop it is pos-
sible everywhere to
handle toolsor to read.
It is generally necessa-
ry, however, to use two
lights, so that one may
illuminate the shadows
cast by the other. One
lamp usually lasts for
from three and a hailf
to four hours, at the
end of which time new
carbons must be in-
serted. This, however,
is the work of but a
few seconds, so that
the temporary extine-
tion of the light is not
materislly inconve-

nient, especially if

more than one lamp is =

used. Even this may e e TR

be avoided in cases RN ‘\Q\\ NARRRRRRRN
where continunity of NS NRNNTEISNNNANAN

light is a necessity, by
arranging  duplicate
lamps, so that one is
automatically ignited the instant another is extinguished.
The light is not fatiguing to the eyes. In workshops where
opal globes were first introduced, such screens were after
ward found superfluous; and they were removed at the de-
sire of the workmen, Under the electric light, colors appear
the same as by sunlight, so that for dyers, weavers, and paint-
ers, o single lamp often proves a great convenience.

As a general rule one lamp will illuminate sufliciently an
area of 5,120 square feet in a machine shop, half that area
in & printing or weaving establishment, and four times that

arca on a quay, shipyard or other locality where fine work
is not carried on. With these data it is easy to determine the
cost of installation, knowing that of the complete apparatus,
In France the expense of the latter, including Inmp, mag
noto-electric machine, wires, ote., is about $480. The fol
lowing instances exhibit the results of practical use:
WORKSHOP OF THE GRAMME COMPANY.

In this establishment the light was first introduced in 1873,
A single lamp is used, taking the place of twenty five gas
burners. It has operated regularly for four years, and the

average expense, incidentals included, has not exceeded 12
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establishment, bave devised a special arrangement of mag-
neto-electric machine and steam engine, which is repre-
sented in Fig, 1, and which is adapted for use in shops or
aboard ship. The bed is made heavy in order to avoid all
vibration, and the apparatus is quite compact, occupying o
floor space of but twenty-three square feet. The fly wheel,
to which the Gramme machine (which rests on the same sup-
port as the engine) is belted, makes 150 revolutions per mi-
nute, the Gramme machine 850 revolutions. The eotire ap-
paratus is old in France for $500,
SAULTER, LEMONNIER & CO.'S SHOPS, PARIS

This is a well known
manufactory of light-
house lanterns, The
workroom consists of
two bays or sections,
each 96 feet long by 80
feet wide; the inter-
mediate space is 32
feet in width. On the
lower floor are machine
tools, and on the story
above the patternma-
kers and moulders
work. Three Gramme
machines each main-
tain a light equal to
one hundred gas burn-
ers, and the three lamps
illuminate all the shops
sufficiently to admit of
the use of machines of
precision, requiring de-
licate adjustments. The
clectric machines are
located in the engine
room, and are driven
at the rate of from 850
to 900 turns per minute.
About two horse power
is required to operate
each machine. Carbons
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ELECTRIC LIGHT.—GRAMME MACHINE DRIVEN BY A STEAM ENGINE. —Fig. 1

cents per hour. The room lighted is 16 feet high, and 1,468
square feet in area.
DU COMMUN WORKS AT MULHOUSE,

Four lamps each, worked by a Gramme machine, are em-
ployed in the foundery, a large hall of nearly 16,000 square
feet area. The lights are attached to crossbeams sixteen
feet above the floor. Cost of installation £2,000, or about
the same as the expense would amount to for two hundred

are consumed at the
rate of 2°7 inches per
hour and cost about 40
cents per yard. So that
each machine, equiva-
lent to 100 Carcel burn-
ers, costs for maintenance 28 cents per hour plusthe ex-
pense of motive power. In Fig. 3 the interior of the above
named shops is represented, from which an excellent idea of

\ SN\

their arrangement as well as the brilliancy of the illumina-
tion may be obtained,
MENIER FACTORIES AT GRENELLE, NOISIEL, AND ROYE

These establishments include one
india rubber, a sugur works, and the
mous Menier chocolate is made

factory for preparing
factory where the fa-

In each of the first two,

and fifty gas burners. The light obtained exceeds that of
four hundred burners. MM, Heilman and Steinlen, of this

three machines, each equivalent to one hundred and ffty

INDUSTRIAL APPLICATION OF ELECTRIC LIGHT.-Fig. 3.




s, and the s, lght mchi
tion with the lamps employed isa novel invention of
Menier ‘g;i& 5 voees
plulih" carbons, ete.,
stairs. It consists of two cast
porting a hand rubber drum,
the conducting wires is
cate metallically with the
a¢ shown in detail in the illustration,
of hemp, a layer of rubber, a W
ol?],:pcr wirepunothur envelope of rabber, and finally a core
of copper w'ire again, This is wound upon the drum and is
hindered from unrolling by a small ratchet. The cable, af-
ter passing upward through two pulleys in the ceiling, is &o-
cured to a piate which is attached by curved rods to the
lamp. The current is led to the latter by the cable, the coro
serving as one conductor, the intermediate copper envelope

M.

ends of the cable which is formed,
of an exterior cnve-

ac the other. To reach the lamp it is obviously only neces- =

sary to lower it : |

The Noisiel chocolate factory has eight machines arrange
in two batteries of four each. They are operated by n hy-
s Nt
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APPLICATION OF ELECTRIC LIGHT.—Fig. 2.

draulic wheel. The wires lead to a commutator on the
ground floor, which sllows of the current of each machine
being transmitted in fifteen different directions. In this
way any machine may be used to supply the lamp in any
particalar room, g0 that, in the case of failure of any one ap-
paratus, others are always ready. As this establishment is
eaid to possess the most complete system of electric illumi-
nation ever employed, it is interesting to note the disposition
of the lights. One lamp placed in a square lantern and sus-
pended at a height of 22 feet illuminated a courtyard of
20,400 square feet area. Two other lamps each illuminate
an ioterior court of 5,700 square feet. The torrefaction
room, 141 feet long by 35 feet wide, and 246 high, is lighted
by a single lamp placed on the floor. The light is projected

and uniformly diffused. The moulding and weighing room
is occupied by 90 workmen. It is 166 feet lonz by same
width and height as above. Two lamps are used 80 feet
apart atd hung 10 feet high. The repair shops, of 4,080
equare feet area, are iluminated by one lamp,

BPINNING ESTABLISIMENTS,

The employment of the electric light in several spinning
establishments is noted. In that of MM. Ricard fils, the
room on the first story is 105 feet long by 66°6 wide, Two
lsmps here illuminate 10 seli-acting mules, The Gramme
machines are placed at the extremity of the shops, and are
operated by the motor of the works. The Inmps are located
08 feot apart and are suspended at a height of 108 feet.
This arrangement proved suceessful under the bad condi-
tlons of very low ceilings. The apartment in the second
story is much smaller, and one lamp suffices for five mules,

FREIGIT DEPOT OF LA CHAPELLE, PANIN,

The space 1o he Muminated consists of a hall 192 feot
long, 80 feet broad, and 256 feot high; a court 64 feet wide:
and 4 car house 224 foet long, 48 feet wide, and 25'6 foet
)lgb. _ The hall is Jighted by two Jamps placed at a height
of 5 feet, and arrangzed in lanterns,
part of which is painted white,
by the electric are.  The lsmp is ample 1o allow of the busi-

of expressage in all its detalls being carried on. The
f the depot reports that 25 per cent less men nre
ded for night work.  One lamp suffices for both car

. WARNOR WONKS AT NAVEE.
In. the extensive operations required to en.
Jarge th of Havre, involving the removal of a

nes are used. In connec-
wherehy the lamps can be reached for re-|contractor
without the use of a ladder or | workmen,
jron brackets, mounted, sup- have cont
and to each of which one of
attached. The brackets communi-

jck-shaped Tnyer of industrinl pursuits, It secms probable that the invention of

by & parabolic mirror up to the ceiling, whenee it is reflected |

the glass of the lower |
S0 that the eye is not dazzled |

rockwork and masonry, it has been neces- |

Scientific Amevican,

sary to labor principally during the hours when the tide is
How, In order to carry on work at such times at night, the
has used two electric lnmps, by which means 150
distributed over an aren of 86,000 square feet,
nued the operations of blasting, ete,, with the
same fucility ag by day,

A lnrge number of other instances are given, showh.)g
other applications of the electric light, but the above will
suflioe to exhibit its utility in a sufficiently varied range of

"he dJablochkoft candle, admitting as it does of the divisi-
bility of the light, will result eventually in the employment
L of electrie illumination everywhere in lieu of gas. In this
| view such dotails as are above given nre of timely interest.

Conmunications,

Concerning a Small Steam Loaunch,
To the Exditor of the Scientific American :
| On page 140, (2), current volume of the SCIENTIFIC AMERI-
oax,T. and D. say they ave greatly disappointed in the speed
of their steam yacht. After comparing the performance of
their yacht with that of the Flirt, desecribed in Scrextiric
Ayurieas SvrpneyMENT No. 81, I think their disappointment
is unjust, and for this reason, the Flirt is described by
« Paddlefast " as ' a very fast steam launch.” She makes
|10 miles an hour with 700 revolutions”a minute, and pitch
of propeller 25°; the steam pressure, cut-off, ete., not being

'

253
an essential factor as far as the speed per s¢ is concerned.
Supposing nothing to be lost by slip, the Flirt ought, with
the above figures, to make 16 miles an hour; as a matter of
fact, however, she only makes 10, so there is about 0°875 of
the 16 miles lost by slip. T. and D. say they made 5 miles
an hour with 210 revolutions a minute and 3§ feet pitch of
propeller. If nothing be lost by slip, they would make a
little over 8 miles an hour, but they only make 5, so there is
in this case as in the other § or 0°375 of the theoretical dis-
tance lost in slip. T, and D. say they want to make 10 or
12 miles an hour with her. If they do, they will have to
either increase the number of revolutions, or put in a pro-
peller with more pitch, or both. T would like to hear from
T. and D. concerning the cut-off, size of ports, ete., of their
| engine, as it strikes us the fault lies more in the engine than
| the propeller, I. N. PonLips,
Knoxville, Tenn.

RerrLy BY © PApDLERAST."—With the above correspond- |
ent we believe a 5 x 5 engine ought to do more work. The |
| boiler is far too heavy for the boat, causing too great a dis-
placement for good speed. A smaller boiler, a higher steam
pressure, and a two-bladed screw 28 inches diameter with 35
inches pitch, ought to give good results.

>

A Much-Needed Postal Convenlence.
To the Editor of the Scientific American :

The large circulation of the silver currency, which has al-
most entirely superseded the paper fractional currency,
brings with it some inconveniences. Large numbers of let-
ters are mailed daily, which contain small sums of money—
frequently less than one dollar. Even now, it is difficult to

| obtain the necessary **change” in paper fractional cur-
rency. and many persons substitute postage stamps, to the
| great annoyance of the individual receiving the remit-
| tance.
|  This state of affairs greatly increases a previously existing
 necessity for some method of transmitting small sums through
(the mails in some such manner as the larger postal orders
(are now transmitted.  Perhaps the most advantageous plan
would be to have stamps of the usual fractional denomina-
| tions, kept for sale by postmasters at a sufficient advance on
their face value to cover expenses, which would entitle the
holder to their face value, and which might be cancelled or
destroyed by the postmaster to whom presented, These
stamps should be so designed as to be attached to postal
cards if desired, and should also extend down to three cents,
80 that if a correspondent wishes hie could “enclose astamp”
even when sending o postal card, W. J. McGEg.
Farley, Towa.
R & ————
The Keely Motor.
Do the Editor of tha Scientifle American:

The accompanying sketeh was prepared at the time the
Bailey & Farrell motor eame out, I consider the Keely mo-
tor & humbug and constructed on the snme principle. I do
not know that I have hit the Farrell motor or the Keely
humbng, in construction; but there is no seeret about it, and
anlnppuratun made on this plan will secomplish the same re-
suils,

The following is n deseription of the working of the ma-
chine: 1t is connected 1o the water main ot L; the cock, N,
s turned off.  As soon as the wator Is turned on from the
main, it will instantly compress the air in the machine in a
ratio corresponding to the pressure in the main pipe, and the
gauge, G, will 2o indicate. The cock, N, is now opened,
and the machine goes to work sutomatically as follows: The
valves, 4 and 6, are loaded until they will close only when
the water haw reached its maximum veloeity,  This would
bring the water to o sudden stop if it was not for the valve,
8, which opens and allows the blow to be delivered on the
piston, E, forcing the plunger, F, into the chamber, M,
displacing the alr into the chamber, K, the valve, 6, holds it

|

= | 28+1 Ibs. of water, We have now 281 1bs. of water moving at

.from escaping, After the blow is spent, the valve 4 opens
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at the same time valve 5 opens, allowing the water to escapo
from under the piston, I the compressed air, 11, driving
the piston, I, back to its former position, ‘The air cham-
ber, D, having inlet valve, 1, and outlet valve, 2, furnishes
the chamber, M, with o new supply of air for the plunger,
I, on its return stroke,  The air in the chamber, D, i5 com-
pressed at the same time the blow i8 stiuck on piston, B,
it being connected with the pipe, P.

1 will suppose for convenience in caleulation that the pipe,
P, is one inch area, the piston, 12 inches diameter,
und the plunger, ¥, 76 inches dinmeter.  The pregsure of
the water 80 1ba. per square inch, somewhere near the press-
ure Mr. Keely used. I may remark the size of the pipe cuts
no figure in the case as long as the head of water remaing
unchanged. Leaving out the coeflicient of friction, then we
have 80x2:26=678 height due to  pressure, Then
(07 8x04:3;=0651 velocity in feet % 12=7812 inchesx0:080=

DA
e

the rate of 65°1 feet per second; 28°1x006:1=18204 1bs, effect
delivered at the valve 8. But this opening isonly 1 inch area.
We have therefore 1820 1hs. to the square inch.  The piston,
I, is 12 inches diameter.  DPx7854= 1134 x1820=206,777

1fp

Ibs. pressure at the start, decreasing to 113+x30=3390 at the
end. Then 206,677 — 8390=203,287+2=101,643+ 1bs. average
pressure. But the plunger, F, which delivers this pressure,
is only ‘75 inches diameter. Again D*x7854="44+ inches
area. We now have 101,643+ Ibs. pressure delivered by s
plunger of *44 inches aren. Hence 101,643+ -44=231,006 Ibs.
pressure per square inch in the chamber, K. When that
gets full it may be removed and another put in its place.
This is the theoretical view, but we can throw away half
and still have enough left to create that goneness Mr. Keely
complains about when one burst, This machine will fulfil
all the conditions of the Keely motor.

If the piston, E, is made 21 inches diameter, and the
other conditions same as above mentioned, the pressure in
K would amount to 693,018 1bs. to the square inch, a press-
ure which Mr. Keely would likely find trouble in managing.

Frankfort, Ky M. A. JoNes.

-
Tho Sea In Sahars.
To the Editor of the Scientific Amaerican :

Last spring there appeared in the SCIENTIFIO AMERICAN
an claborate and thoughtful article upon the formation of a
sea in Saharn, T beg leave to say that the Red Sea, just he-
side the proposed one, has not evaporated to a bed of salt
during some centuries, on account of lack of tributaries; it.
like the Mediterranean, has two currents at tho strait—an
under current of heavy and excessively salt water flowing
out of it, and a surface current of ordinarily heavy aud salt
water flowing intoit.  Thus the salt is carried out and the
sea is prevented from becoming a sult bed,  The objeet of
the project is to produce rain inthe adjncent lands.  Doubi-
less this effect would be produced, The secondary resu'ts
would be increased vegetation, o damper soil, and, propor-
tional to the present and contemplated rainfall, less evaporn-
tion; hence streamerivers would be produced, and most of
them would flow into the new sea, thus supplying it with
fresh water.  The number of ports that would be closed by
u depression of two feet in the ocean would bo small, per-
haps none. T, MARCELLUS MARSIHALL.

Glenville, W. Va. =4
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Tyroorarmoar. Ennonrs.—In a recent number of the
Engfah Workman, Richard A, Proctor bewails his
typographical misfortunes,  One journal,
charts of 22,454 fixed ftars, made it ** chart
This mishap he forgives in consideration of
compositor’s life; butin the fol_l_dwlqgho 1
of any one's good nature.  He wrote ¢
**lines, stripes, and bands of the violet end
which appeared when printed as ** links,
for the violent kind of spectres," '



d the ideal eriminal, in whom
of charceter: his conselence is
stincts are vicious, aud his powor of
By the examination of many
i ,ho was cnabled, by thelr

o divide them Into threo well-
of perpotrators of murder, man-
ﬂ._mum of felonies and for-
of sexual crimes; and in this way
-ut_um!m how far the poculiarities fiest
ve may bo correlated with physical features,
[ the famous Jukes family of eriminals was
, to show what extremely important topics
! 'toinqutry In a single branch of anthropologi-
h; and the genoral argument pointed to the ne-
ol' more accurately obtaining oxplanations of the
con der which the quality of the stock of the
humun not deteriorates or Improves,

RAILWAY DRAKES,
~ Mr. B. Woods, O.E., discussed raflway brakes, and ro-
viewed the Midland Raﬂwuy experiments of 1874 s in-
vestigations pointed to the following considerations ns ne-
cessary in view of the provision of perfect hrake power for
‘heavy fast trains: 1, The brake power should be applied to
wll the wheels of the vebicles throughout the trains, 2. The
: power by which the blocks are forced upon the wheels
y should be adequate to skidding the wheels upon the speed
‘becoming moderately reduced. 8. The driver should have
‘the whole of the brake power of the train completely under
his command, and be able to apply it at a moment’s notice,
. as ho is the first person likely to discover any obstruction
3 abead, and is primarily responsible for the regard of danger
signals. He can thus stop the train at once, and no time is
lost by his baving to signal danger to the guard, 4. The
guards should individually possess the like means of apply-
ing the continuous brake, that they may be enabled to stop
! the train without reference to the driver, in an emergency
© which may have manifested itsblf to the guard, but of which
4 the driver is unaware—such, for instance, as a broken axle
’ or n carringe getting off the line. 5. The power in hand
should be susceptible of ecasy modulation, that the driver
may be able to apply s moderate amount only for effecting
ordinary stops, while he keeps in reserve a proper excess of
power to be used only in emergencies, as in the contingency
of swppingmxls. 0. Full brake application should not re-
quire more than a very moderate effort on the part of driver
or guard. 7. The pressure should be steady and distributed
a8 equally as possible over all the wheels, and acting upon
them with the intervention of some elastic medium to pre-
vent too sudden and violent action to occasion the snapping
of chains and to izconvenience the passengers. 8. The ma-
chinery should be of simple construction, not likely soon to
get out of order, and admitting of being easily repaired. 9.
Indication should be constantly afforded to driver and guard

oL

that the brakes are in proper condition to work or otherwise. i
10. A power of working the tender brake and the van brakes |

by hand, as well as by power, may be advantageously re
tained. 11. The brakes to be self-acting in case of the sev-
erance of the train, and, when severed, the guards to have
control over the several portions. 12, Automatic action be-
ing provided, means should be furnished to the brake atten-

dants for modifying the action instantaneously, according |

1o the circumstances in which the train may be placed after
an accident has occurred. 13. It would be dangerous, and.

therefore, inadvisable, to give to passengers any power over |

the brakes.
AFRICAN BXPLORATION.

Commander Cameron, R, N., the well known African ex-

plorer, proposed exploring the continent of Africa lhroughl

the establishment of trading societies similar to the East In-
& dian and Hudson's Bay Companics; and advocated a system
t of central stations placed at intervals of from 200 to 250
miles distant. These stations might be turned to account
48 meteorologieal observatories, and as depots for botanical
and zodlogical collections. He further pointed out that the
productive regions of Eastern and Central Africa were capa-
ble of bringing forth corn in sufficient abundance to feed the
staryving millions of overcrowded India.
CHEOKING POPULATION.
Dr. Farr said that, according to the most recent calcula-
- tions, the population of the whole world was now 1,424,
' 000,000,
has no absolute tendency to accelerate the natural increase
of population. 'Where the death rate reached a much higher
pitch, the birth rate no longer kept pace with it; but the di-
minution of the mortality of England by sanitary improve
ment was in no danger of multiplying by multiplying men
beyond the means of subsistence. Experience proved the
contrary, and therefore to keep a population stationary, or
to retard national growth, there was needed neither war

pestilence nor famine pestilence, nor 8 war between man and |

man, but between the lowest forms of lifo and human life,
- = ——r—
Maxoanesg Mixes 18 Irary.—It may be interesting to
the mineral world, and especially to consumens of manganese,
that some excesdingly valuable mines have been recently
opened in the Val d"Aosta, situated on the sunny side of the
Alps. One mine ulone, that of St Mareel, In the lovely Val
A’ Aosts, is considered capable of producing 50,000 tors a
year, and that of Val Tournanche is a clear competitor in |
the question of richness and capability.

| glycerine contaminated with a considerable amount of chlor-

Within certain limifs the reduction of mortality !

| muriatic acid, and 10 parts each of cther, chloroform, tine-

| with volatils oils
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Patent Medlelnos and Secrot Remedios, of petroleum purified by fltration over lnimll cbml,»

The subject of patent and proprietary medicines is an in- | says Miller, !
teresting one, and its discussion iuvolves some delicate ques- | Tobias' Condition Powders contain, says Schidler, 2
tions of honesty and cthies. It is one of the most stringent grammcu turtar emetic, 20 grammes black sulphide of ntl--
rules of the regular medical profession not to copyright, pat- ' mony, 10 grammes sulphur, 10 grammes saltpeter, 40
ent, or keep as a scoret any remedy discovered by one of its, | grommes fenum groseum, and 20 grammes juniper berries,
members.  Physicinng are supposed to devote thoir time and’|  Eau de la Floride containg, according to Eymael, 60 parts
strength to the alleviation of saffering among the buman sugar of lead, 20 parts sulphur, and 1,000 parts distilled
family; new discoveries nre at once published for the benefit  water.
of the race. A man who puts forth any preparation, whose | Eaude Quinine, a favorite hair wash that is much used in
composition he keeps secret, and attempts to profit by the Berlin and Leipzig, containg 2 grammes balsam of Peru, 6
sufferings of others, is deaounced by the profession as a guack, grammes castor vil, 60 grammes rum, 35 grammes water, 5
nnd o physician will seldom if ever prescribe such remedies,  grammes tincture of red chinchona. Its constituents are at
even if they possess merit, which, no doubt, they sometimes least harmless, which can be said of but few of our Asmerican
do. A credulous community eagerly purchases these widely preparations for the hair, ’
advertised medicines; and as the profits on them are enor- | English Patent Washing Crystals; 6 parts water glass, 20
mous, they are gencrally recommended by the druggists, purts calcined soda ush, 60 parts bicarbonste of soda, 5 parts
and, ns we all know, their sale is immense, as shown by the  water.
success of Brandreth, Ayers, Helmbold, and others. In| DBuehligen's Depilatory. A mixture of 2 or 8 parts sul-
many cases the composition is known by the profession, and phide of arsenic with 15 parts pulverized quicklime,
hence sometimes they advise their use, but usually the| Bucher's Fire Extinguishing Powder contains 50 parts
profits charged by the manufacturers render it preferable to &lllpel(r 86 of sulphur, 4 of charcoal, 1 of oxide of iron.
administer their contents in another form. In other cases, | We fail to se¢ the advantage of this peculiar sort of impure
the manufacturing pharmacists are able to combine several 'gunpowd(-r as a fire extinguisher.
substances to form a neater preparation than can be made | Non-poisonous (?) Fly Paper, from Bergmann & Co., in
by the retail apothecary. Rochlitz, contains a large amount of arsenic |

The German chemists are very unmerciful to those who | Todine Cigars, from J. D. Tormin, in Stettin, bear the
would impose upon the public by worthless preparations; | motto *“ No more phthisic;” but contain no trace of iodine.
and one Berlin journal, the Industris Blitter, ¢d ted by Dr. | Can the Yankees beat that ?

E. Jacobsen, offers to analyze gratis any patent medicine | Hamburger Tea contains 82 parts of senna leaves, 16 of
sent to them in the original package. The analyses of over manna, 8 of coriander, and 1 of tartaric acid, ground up
eleven hundred such preparations, made by Dr, Hager, Witt- together.

stein, Rose, Chandler, Reveil, and others, have been col-' Dr. Sage’s Catarrh Remedy, says Schidler, contains 05
lected together by E, Hahn and published in book-form by ' grammes of carbolic acid, 05 grammes camphor, and 10
J. Springer. A few of these analyses we propese to Iny be- | grammes common salt, which are to be dissolved in § liter of
fore our readers for their information and amusement, re- 'wnter and injected into the nostrils. It appears very prob-
marking, however, that in some cases it is impossible for | able that the wide reputation of this remedy is a deserved
the analyst to exactly determine some of the organic reme- | onc, and thepublication of its constituents will rather in-
dies, such as gums, balsam, and resins, when in combination | ' crease than retard its sale,

or solution, and noting the difficulty of accurate translation | Croup Powder, from F. W. Gruse, in Berlin, contains 25
of pharmaceutical terms: parts of common salt, 10 of flowers of sulphur, 25 of feenum

Dr. Pierce’s Golden Medical Discovery. A one dollar  grecum, 25 of juniper berries, 5 of gentinn root, and 5 of
bottle holds 220 grains of a brownish colored clear liquid, | fennel seed.
consisting of 135 grains pure honey, 1 grain extract of poison-| Horn’s Liton, infallible cure for tooth-ache, contsins 5
ous or acrid lettuce (bot, kerba lactuca virosw), 2 grains lauda- | parts of phosphate of lithia dissolved in 400 parts of slcohol.
num, 100 grains dilute alechol (64 per cent), tasting like fusel | Schenk’s Mandrake Pills. Hager says that thesc pills
oil and wood spirit, with 105 grains of water. contain no mandrake. They do contain the constituents

Dr. Livingston’s Ant Balsam, a German remedy, consists of cayenne pepper, a bitter extruct, and some vegetable
of 72 grains castor oil, 2 grains balsam of Peru, and 5 drops | powder containing tannin.
oil of bergamot. Bishop's Granular Effervescent Citrate of Maguesia. Ac-

American Tooth-ache Drops, made by Majewsky in War. | cording to Lollein, it contains neither citric acid nor mag-
saw, have different compositions. Those which took the ! vesia, but is merely a mixture of bicarbonate of soda and
prize at Vienoa consisted of common salt and brandy, col- | tartaric acid.
ored with harmless cochineal red (price, 374 cts.). Poho, a Chinese essence for headache, ete.. consists, ac-

Asthma Pastils (Danl. White & Co., New York), accord ' cording to Hager, of good and pure peppermint oil, rather
ing to the analysis of Dr. Fleck, contain 201 per cent salt hard and resinous. According to others it is a mixture of
peter, 3°5 per cent impure scammonium res’n, 350 per cent Epaom salts and peppermint oil, or of the latter with oil of
gum and sugar, 40 per cent charcoal powder, leaves and | 'almonds.
stems of some plant. ' R. R. R. consists of a reddish-yellow liquid, that emells

Ayer’s Pills consists of pepper, colocynth, gaumboge  of asmmonia und camphor, It contains 14 parts soap, 40
(gutts), and alocs. | parts of 10 per cent ammonia, 640 parts alcobolic extract of

Ayer's Hair Vigor, n solution of 06 per cent sugar of cayenne or Spanish pepper, 4 parts camphor, and 2 parts
lead. rosmarin oil,

Horsford’s Baking Powder. One - -powder contains acid | Selenite Perfectionné, from Paris, for dyeing the bair, is
phosphate of lime and magnesin mixed with a certain quan- an alkaline solution of acetate and nitrate of lead.
tity of flour; the other is bicarbonate of soda. Mrs. Winslow's Soothing Syrup consists, says Hager, of

Berlin Balsam, for cure of all kinds of sores, burns, cuts, 8 parts of white simple syrup mixed with 1 part of a tincture
wounds, ulcers, chilblains, etc., is nothing but common made by extracting 10 parts of freshly crushed fennel sced
and part of oil of fennel with 60 per cent of spirits,

“Sozodont for the 'l'eeth. The reddish liquid consists of a
solution of & grammes o1l soap in 6 grammes glycerin, 50
grammes spirits, 20 grammes of water, perfumed with a few
drops of oil of peppermint, oil of cloves, oil of einnrmon,
and oil of anise, and colored with cochineal, The | vder
is & mixture of carbonate of lime, magnesis, and Florentine
orris root. None of the ingredients can be considered ob-
jectionable.

Worm Lozenges. A favorite American remedy. 1t con-
tains 1 part calomel, 6 parts santoning, and 200 parts sugar.

World's Hair Restorer contains, says Wittstein, 56 grains
sulphur, 8 grammes sugur of lead, 100 grammes glycerin, and
200 grammes aromatie perfumed water, .

Extract of Waluut Shells. A proparation with this
harmless appellation is put up by o Berlin firm; but it con-
tains, according to Schidler, a little nitrate of silver and
chromate of copper in ammoniacal water,

Thoe above are but o few specimens, selected to show that
humbugs ure pretty equally distributed over the earth’s sur-
face, including Ching, while at the same time we are pleased
to notice that some of our American preparations are totally
harmless, while others are oven useful and beneficial. We
hope at the same time to have satisfied a pardonable curi-
osity in some of our readers,

et O

Povrismixe  Brass.—For polishing the brass work of
engines, rub the surface of the metal with rottenstone and
sweet oll, then rub off with s piece of cotton flannel and
polish with soft leather. A solution of oxalic acid rubber
over tarnished brass soon removes the tarnish, renderiog the
metal bright.  The seld must be washied off with water, and
croton ofl. the brass rubbed with whiting and soft leather. A mixtare

Cosmolin and Vaselln are variable mixtures of paraffin of muriaticacid and alum dissolved in waterimpartas golden
It in the residue left from the distillation | | eolor to brass articles that are stooped In it for a few seconds.

ide of calcium.

Cook’s Balsam of Life is a filtered decoction of 20 parts
| borax in 250 parts water, and 1} parts pulverized comphor
in 1 liter of liquid. Used externally for toothache and all
skin diseases,

Brandreth’s Pills, says Dr. Hayer, consist of gamboge
(gummi-resine gutte), podophyllin, inspissated juice of phyto-
lacea, saffron adulterated with yellow root, pulverized cloves
and oil of peppermint.  The editor states in a foot note that,
according to the nssertion of two Ameriean druggists and
one merchant, gamboge s present in Brandreth's Pills, but
that the action of the pills does not correspond to this con-
stituent, in which lutter assertion we think the editor is
slightly mistaken, the pill being really cathartie,

Buckingham's Dye for the Whiskers consists, necording
to Dr. Schacht, of an smmoniacal solution of lunar caustic,
containing 0.5 grammes nitrate of silver, 2°6 grammes aqua
amwmonia, in 40 grammes of distilled water

Butter powders seem to be o favorite article of manufac-
ture abroad, and are supposed to ald in making good butter
quickly at any senson of the year. They consist of bicarbo-
nate of soda (baking sodn), colored with turmerie or other
less harmless pigment. ‘

Dr. Brown’s Chlorodyne contains 5 parts of concontrated |

ture of cannabis Indica (Indian hemp), and tinoture of cap-
sicum, 2 parts each of morphioe and hydroeyanic aeld,
part ofl of peppermint, 50 parts simple syrup, 8 parts each |
of tineture of hyoscyamus and tincture of aconite,

Taylor's Concentrated Castor Oil in Gelatin Capsules,
They contain real castor ofl mixed with 05 per cent of




IMPROVED CAR COUPLING.

The Invention herewith illustrated is adapted to coupling
cars of different heights, automatically and by means of the
_common form of short link. The construction is such that

the link is always maintained in prop‘cr horizontal position
tering the drawbar of the opposito car.
‘ur'l':l:s dmwll:r. as shown in Fig. 2, ix divided into three
compartments, and through the same are made apertures for
the reception of the pin. A is a crosshead having o stem,
B. The Iatter is enveloped in a spiral spring nm! moves in
a central longitudinal recess of the drawbar, Said recess
opens into the central throat and is of sufficient diameter to
receive the shoulder, G, of the stom. The spring bears
against this shoulder, and also ngninst a pin which is fixed
in tho sides of the drawbar, and passes
through a slot in the stem. The pin thus
sorves as an abutment for the spring, a guide
for the stem, and a stop to limit the forward
movement of the crosshead, A, so that the
Iatter simply advanced to its proper position
beneath the coupling pin without striking
any of the partitions and thus becoming, in
time, worn. The drawbar is recessed to re-
ceive the crosshead, which is secured to the
stem by dovetailing. To make this nttach-
ment the stem is first inserted into its posi-
tion by passing it longitudinally through the
middle throat until its dovetail slof is imme-
diately below the coupling pin hole. The
crosshead is then passed down through said
hole and then driven into the dovelail slot,
where it is suitably secured by screw or rivet.
The advantage claimed for this construction
js that the narrow shape of the crosshead per-
mits the drawhead to be made more nearly
solid and stronger; while the mode of con-
necting the crosshead to its stem preserves
the usual shape of drawbar close to the head,
and allows of its being made in one picce,
The forward side of the crosshead has beveled
faces, which press upon the link and force its inner end
down, thus holding the link in proper position for entering
the opposite drawbar, as shown in Fig, 1. The link is not
rigidly held after coupling, but moves freely up and down,
s0 that it accommodates itself to the varying position of the

In using the device, the coupling pin is supported upon
the end of the crosshead, as shown in Fig. 1. The entering
link pushes the crosshead to the rear, and causes the pin to
drop through the link opening, so coupling the cars.

Patent pending through the Scientific American Patent
Agency. For further information address the the inventor, |
Mr. I Floyd Heavener, Laramie City, Albany couaty,
Wyoming Territory.

DILLON'S HALTER CHAIN, AND TRACE COUPLING,

Mr, John C. Dillon, while Farm Superintendent of the
Massachusetts Agricultural College, had in his charge,
among other stock, several adult bulls; and, after consider-
able experience with knobs, buckles, hooks, snups, and tog-
gles, he became convinced of the need of some new method
of fastening these animals, which should be at once simple,
easy of operation, strong, durable, and absolutely secure.
These conditions, he claims, are combined in the device
ghown in the engraving.

in a crescentsbaped hook, A, and a ring, B.
slipped into the ring, s shown, forming a
coupling which can be operated instantly and easily, which
aceidentally detachied, and which, not being de-

the coupling ring, on the chord of an arc
It, as shown at C, or by using a coupler with the shank

Scientific Jmerican,

jporp«*mllcuhr to its perimeter, as at D, the coupler is made

to lo fat in its ring. This coupling, we are informed, has
been used with much satisfaction on halters, cow chains,
traces, breechings, pole straps, and wood chains, It is also
adapted to a variety of other uses, such as satchels, shot
belts, fishing-baskets, skirt-supporters, ete,

The following are some of the advantages claimed for the
coupling when applied to halters, and will be readily under
stood by reference to the engravings, It serves as o safe,
Imnd_\',-nml durable method of connecting the halter chain !
or rope with the pead-stall, and also with the manger ring
or other hitching place. The weight of the lower coupler

prevents any slack in the rope or chain between the horse |
lol' other animal and the manger ring, and materinlly lessens |
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from America, and had produced the larvie. They would
very naturally have concluded their labors and rested satis-
fied in the conviction that no doryphora had by any possibil-
ity escaped from the fiery ordeal it was subjected to.  Not
50 the deeper sighted entomologist! From analogy in other
beetles of the fumily, and from what American authors had
written, Gerstwcker took in the situation at a glance. The
pale and fresh color of the beetles and the full grown condi
tion of some of the larvee indicated that the former were re-
cently from the pupa, and suggested that there might be
transforming larvie and pupe some inches below ground and
unaffected by the superficial fire.

At his solicitation the field was plowed, bul without re-
sult. No insects were noticed. With faith in the accuracy
of his deductions, he still bade the authorities
persist, and twelve laborers, in line, com-
menced turning over the earth foot by foot
with the spade.  For the first hour this also
seemed futile; but as soon asthe spot was
reached where the larve were first observed,
one pupa after another was turned up, with
here and there a larva not yet transformed.
In a few hours over sixty had heen found, all
alive and some just ready to give forth the
beetle. This effort of the German Government
to strike effectually at the root of a threaten-
ing evil, instead of waiting until it was rami-
fied in all directions, and then spending vast
sums in vain attempts to counteract it, fur-
nishes a beautiful illustration of two very
plain and simple truths in economic entomol
ogy that are too often overlooked. Theseare,
first, that prevention is so much more satis-

factory than cure; second, that thorough and

HEAVENER'S IMPROVED CAR COUPLING.

the danger of casting or entanglement. It has also been
found to succeed well with horses which were noted for
their skill in untieing knots. As the chain or rope swings
loosely and turns freely in the manger ring, it cannot be-
come twisted. The necessity for constant care and thought
u8 to the proper length for tying up is avoided. When the
head-stall is taken off and left attached to the rope or chain,
the weight of the lower coupler holds it suspended against
the manger, instead of allowing it to lie in the manger or on
the floor.

This invention was patented in the United States July 3,
1877, and in Canada July 18, 1877, by John C. Dillon, of
Amberst, Mass., to whom inquirers are referred.

- —erere—  ———
THE COLORADO POTATO-BEETLE IN EUROPE.-GERMAN
THOROUGHNESS,
BY PROFESSOR ©, V. RILEY.

When, a few years since, the writer first announced his
conviction that there was real danger of the importation of |
the above named insect from our Atlantic shores into the po-
tato-growing countries of Europe, he was considered an
alarmist by most transatlantic and by some American
writers; while there were not wanting those of high entomo- |
logical authority who made out, to their own satisfaction,
the impossibility of the insect's thriving and multiplying in
a climate differing in so many respects from that of its native
home. Time has, unfortunately, but too surely vindicated
my position and established the possibility not only of the in-
sect’s importation but of its ready acclimation. The ocour- |
rence of a living beetle in the Bremen docks during the sum-!
mer of 1876, in a cargo from New York, was the first cvl-i
dence we had of the importation o much feared; and, as the
sequel has shown, others, unnoticed, must have besn carried |
to other parts of Germany that year. '

The discovery of the pest in all stages at Milheim, on the |
Rhein near Cologne, during the Intter part of last June, was
considered of sufficient importance to be telegraphed and
cabled to all parts of the world; while the cncrg--ilo measures
adopted by the Minister of Agriculture to stamp it out haye |
been made known. The name of Doryphora 10dineats has

lately become as familiar to the members of the British Par- |

liament, the German Diet, and the French Assembly as have
the less pronounceable names of the towns and posses over
which the Turks and Russians have had their more sungui-
vary conflicts.  But it is not my purpose to dwell on the
fact of the insect’s successful establishment on another con-
tinent, notwithstanding the efforts made to prevent such an
occurrence. 1 desire. rather, to call attention to, and to
commend the thorough methods adopted to eradicate the
evil.  The authorities, not satisfied with causing the field of
potatoes in which the Inseots were found to be covered with
sawdust, saturated with coal ofl, and burned, had the good
sense, in addition, to send to the scene of action Professor A.
Gerstaecker, of Grelfswald, a well known entomologist con-
nected with the Borlin Museum, in order that he might ox-
amine and report.  When he arrived, the potato fleld in
question and several ndjncent flelds toward Deutz weore
already in flames, under the management of Alderman V.
Nieswand and Mayor Steinkopt Fortunately, these gentle-
men had saved some of the larve and the beetles taken from
the field, and had preserved them in well secured bottles,
Those commissioned to perform the work of extermination

by burning took it for granted that the beetles were fresh

specinl knowledge is necessary in successful
warfare against injurious insccts,

It is doubtful if the thorongh measures
above described have eradicated the evil in
Germany, because the insects found at Mihl-
heim were prgbably the progeny of a single
beetle that went over last year, and other females may have
got a foothold in other parts of the empire; but a nation
which will use such vigilance and thoroughness in one in-
stance will be apt to do so when occasion again presents,

—— e O ———

IMPROVED SASH BALANCE.

We illustrate herewith a simple device whereby the two
sashes of a window are caused to balance each other, so that
either may be adjusted independently in any position, or
both may be moved together.

The fastener, A, Fig. 1, is secured to the meeting rail of
the lower sash. The cord is attached to the top rail of the
upper sash, passes over a pulley on the window casing, and
down through the fastener. The latter is represented in de-
tail in Fig. 1. It consists simply of a spring-acted toothed
clamp which clasps the cord. In contact with one arm of
the clamp is a pivoted lever, B, which, when the lower por-
tion or tassel of the cord is pulled outwards, acts on the
clamp =o as to cause the latter to release its clutch on the cord.

When the lower sash is raised the upper one will descend.
If it be desired that both sashes shall remain up, then the
lower one is first maiscd and held in position by the left

band. The cord is pulled outward to v
when it will render through the fastener,
outer sash.  Similarly to lower the inner sash
on the cord releases the fastener, when the
slowly lowered. The movement of mxm
ed at any point by simply bringing the ralgh
ented June 26, 1877. For further information address the
inventors, Messrs Kolb and Osberghaus, Sandusky, Obio.
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THE BIRDS OF PARADISE,

When the Portuguese discovered the Molucea Inlunds they
found there dried birds' skins of so beautiful and steange un
appesrance as to call forth the admiration of those gold-
soeking navigators. The Malay dealers called them Manuk-
Dawata, or ** Birds of the Gods,” which was translated by
the Portuguoese as Passarasda Sol,  The Mohammedan con-
querors of that country fnvented the legend that these birds,
which nobody had then seen alive, cnme from Paradise, that
thoy lived exclusively in tho alr and never alighted on the
carth,  Speculation added to this story that these birds had
noither feet nor wings, and the dricd skins which were
brought to Europe strengthened this bellef, as the wings
und feet were really wanting, having been removed by the
natives,

Antonio Pigafetta, who took part under Magellan in the
first elrcumnavigation of the globe, and who returned in the
yoar 1522 10 Spain, relates in his diary that Buchiun, the
ruler of the Molucea Islands, had given them two very beau-
tiful dead birds as a present to the King of Spain.  These
hirds were, according to Pigafetta, about the size of pigeons,
had small heads, long bills, legs as thin as s quill and as long
a8 a hand,  They had no wings, but in place thereof long
feathers of different colors, similar to large plumes. It thus
appears thut Pigafotta had given, shortly after the discovery
of the Molueeas, o truthful deseription of the bird of Para
dise, but the prejudice of the times in favor of the super-
natural did not accept his statement.  All the skins brought
to Burope were without feet, and therefore Pigufetta must
be in error. Such was the conclusion of the naturalists of
the 16th and partly of the 17th century.,

Though the home of the bird of Paradise had been dis-
covered about the year 1512, and was frequently visited by
the Portuguese and
other European naviga.
tors, no relinble infor
mation was obtained
concerning them. The
knowledge of the coast
of the country was on-
ly of a hydrographic
nature, as into the in-
terior no European
foot had as yet pene-
trated. Only in the
third score of this cen-
tury careful and relin-
ble information of the
bird was obtained
through the efforts of
the French physician
and naturalist, Lesson,
who was stationed du-
ring his circumnaviga-
tion of the earth in the
harbor of Dorey, and
who secured about o
dozen well preserved
skins. Additional in
formution was fur-
nished after 1860, by
the Dutch traveler, G.
v. Rosenberg, and by *
the English traveler,
A. R. Wallace, who re-
mained for a period of
five years in the Ma-
lnyan archipelago.

The bill of the bird
of Paradise resembles
that of the crow, and
the bird has been
placed by naturalists
in the same class, Not
even the humming bird
of tropical America
surpass these crow-like
birds of the Moluccas

in the metallic hue of
thelr  colors, With
muny of them, long
tults of delicate feath-
ers extend from the
gides of the wings,
forming long fan-
shaped tails; with oth
ers the breast feathers
*'::.'l.hl like shields of
enamel, while the neck
feathers form fantastic
collars. Besides these,
two long thread-like
feathers extend far be
vond the remaining
tail feathers; and simi
lar accessory feathers,
as they Dhave heen
called, extend from the
head, back, and shoul
ders. The species par-
adiszza 18 recognized
by largely developed,
plume-like feathers

thut grow out from below the wings, The so.called foetless
bird of Paradiso is the largest of the class and species, Body,
wings, and il are coffee-brown, head and neck of o velve-
ty-yellow, the breast and front head of emerald green,  The
two long middle feathers of the tail form spiral windings,
like wires, from two to three feet in length. At the sides,
below the wings, s a heavy bundle of delicate orange-colored
fonthers, with whitish ends, which are tinted with a brown-
lihered.  This bundle of fonthers may be fostantly raised
and spread 8o as to surround the body of the bird like a halo.

The Papuan bird of Paradise Is somewhat smaller than
the one described, but very much resembles it, It differs by
being of o brighter brown and a deeper yellow color,
which extends over the entire upper part of the back and
over the coverings of the wings, another difference being
the terminating of the bundles of orange feathors in s clear
white, The beautiful plumasge is o charneteristic of the
male only, the female being with very plain plumage, It
has neither the long downless feathers of the tall, nor even
u single yellow or green feather on the head.  The young
males are, in the first year, like the female, and only after
four years of age does the bird assume his entire brilliant
plumage.

The birds of Paradise are vory lively and continunlly in mo-.
tion, Their volce sounds like along” wak, wak " or “* wok,
wok," and can bo heard quite & distance. It is not Known
how they build their nests,  They live on fruits and insccts,

Tho natives obtnin the birds in different ways.
as they find o tree that serves as their meeting place they
build & shelter of palm leaves among the branches, where
the hunter hides himself before hreak of day., A boy is in
waiting at the foot of the tree.  Asthe birds congregate, the
hunter shoots the birds with an arrow that has a blunt point,

As soon

An the birds drop they are caught and killed by the boy.
The birds are prepured by the natives in the following
muuner: The wing feathers are drawn out aud the legs cut
off, the skin is drawn over the body to the bill, and the brains
then taken out, A round stick, that extends for a few inches
from the bill, is inserted in the skin, and the same dried in
the smoke In their buts,

The first hive birds were brought to Europe by Wallace,
in 1802, who bought them at Singapore for £200 sterling.
The lurger kind, with one species of a smaller kind, was
brought slive to Europe for the first time in the sumomer of
1875. Both birds were obtalned by the Berlin Zodlogical
Garden.

O >
Intelloctual Culture of Parrois,

W. B. Cooper, of Philadelphin, suggests the idea of taking
advantage of the remarkable fucility of imitating speech
which parrots possess, and endeavoring to educate them by
“ Intellectual environment " of the race for severnl genern-
tions. He thinks some very iuteresting results may be ob
tained within a very limited period; and that as they often
repeat words, the meaning of which they do not compre-
hend, is no argument that they may not be taught their
meaning.,  His idean is to collect & number of the most
intellectunl parrots of both sexes, give them daily object
lessons, removing the stupid ones from the next generation,
and so with succeeding ones, By this method the advan-
tagoe of hereditary effect by having them present at the lessons.
would be secured, and the rising generation would have an
opportunity of profiting by the experience of their ancestors,

. r— -
Another New JIron Steamer,

On the 30th August the new steamer City of Washington,

for the Havana trade,

BIRDS OF PARADISE.

was launched from
Roach’s establishment,
Chester, Pa. Length,
321 feet; breadth of
beam, 38 feet; depth,
from spar deck, 35
feet, and from hurri-
cane deck, 28 feet. Her
hull is of iron, the
plating being riveted
throughout in boiler
fashion. The plates
vary from five eighths
of an inch to an inch
and a guarter in thick-
ness. Her deck houses
near the machinery
and the galley are to be
of iron, while the oth-
ers will be co
of wood. The
deck is of iron, cov
ered with wood for the
entire length and
breadth of the vessel
The lower deck abreast
of the space occupied
by the machivery is
1

also of iron.

The Cngines wern
made by the Morgan
Iron Works, New York
city. They are of the
compound pattern, the
high pressure cylinder
having s diameter of
40 inches, and the low
pressure . one of 74
inches. The stroke of
the piston is six feet.
The boilers, two in
number, have cach a
dianmeterof 17 feet, and
a height of 20 feet.
The steam pressure
will be S0 lbs, to the
square inch.  The pro-
peller has a dinmeter of
16 feet, with o pitch of
24 feet, The City of
Washington is expect
ed toavernge 154 knots
per hour, and when her
engine is driven so that
the shaft makes 75 re.
volutions per minute,
it 15 thought she will
be able to make be-
tween 17 and 18 knots,

——

How to Muauke 0OlA
Steel Pens Good
as New,

A subscriber says a
pen scratches because
the inside corners wear
off, and look like the
bottom of s AN. Tore-
store it, rub the end




nib to a point to suit you. Then, holding the pen nearly up-

right, roll it around, holding the nib on the stone to make

the point round.  Make it as round and smooth as you can.
A CHIMNEYLESS STOVE.

M. Mousseron, of Paris, has recently devised the novel
form of stove ropresented in the unnexed engrving, the
ohief poculiarity of which is that no chimney is required for
It. Tt makes its own draft, and is consequently portable.
Rising from the grate Is a perforated tube, through which, as
well a8 throueh the interstices of the grate bars, the air en-
ters and passes through the coal. This, it is stated, produces
saoh thorough combustion that the formation of carbonic
E oxide is prevented and
the carbon i whol-
ly converted into car-
bonic acid. Carbonic
oxide .is essentinlly
mephitic and  delete-
rious, and a small per-
centage in the atmo-
sphere is sufficient to
produce highly inju
rious effects. Carbonic
acid, on the other hand,
while irrespirable, is
not poisonous, so that
any stove performs its
most important duty
when it oblviates the
generation of the gas
first mentioned.

The products of com-
bustion arising from
the coal are led up
through a flue and then
conducted downward
s0 that they come in
contact with water con-
tained in an annular
vessel surrounding said
flue. This water never
boils, and vaporization
is confined to its sur-
face, producing an in-
ternal movement of rotation, the result of which is that the
gas, ete., from the fuel becomes thoroughly mingled and
saturated with the water. On rising, the gas meets the curved
cover, and is once more deflected downward, again meets
the water, and finally escapes into the atmosphere by side
orifices provided forthat purpose. In this way it is claimed
that the carbonic acid becomes intimately mixed and die-
solved in the water, so such as is contained in the escaping
vapor is not in & condition to injure the air for respiration.

From the records of experiments we learn that in three
hours 2:2 Ibs. of charcoal and 66 1bs. of coke were con-
sumed. At the end of an hour the air in the room, measur-
ing 4,805 cabic feet, was analyzed with the following result:
Carbonic acid, 0°375; carbonic oxide, 0008: oxygen, by cal.
culation, 23°6; nitrogen, by same, 79. Total, 99978. With
rezand to quantity of fuel employed for a given space to be
heated. it was determined that the initial temperature being
32" Fah., in order to heat 327 cubic feet of air to 60° Fah,
from 1-1 to 2.2 1bs. of fuel were ru]uirul, while ordinnry
stoves, under like conditions, necessitated from 4-4 to 88
Ths.

——t

THE AMERICAN LIFE SAVER OR SURF CAR,
Nothing of consequence was accomplished to lessen the

square and even on a whotstone.  Bring the slope of the

Scientific American,

Between these is located that portion of the air designed for
occupants,
to prove its capacity it is only necessary to state that it has
accommaodated a woman and six children, and that three
men can get into it without any difficulty. *‘How can the car

two thirds of a mile away?” is the question which naturally
arises at this point,
manner: The smallest cord capable of sustaining the force
brought to bear upon it is fastened to a copper wire which
is bent in form of a spring (to lessen the momentum), and at
tached to a twenty pound cannon ball, By firing this over
| a sinking vessel, those on board can grasp the cord.  With
| this, n small rope is drawn in and so on until finaily the car
itself reaches the vessel
| the nssistance keep their hold of the car by means of another
| rope. In this way they can pull it back, Ifonece suceessful,
| all further trouble is at an end, beeauso the main difficulty
[ lies in getting the rope to the distressed ship, When this is
| accomplished both parties can retain their own rope, and
thus the car may be drawn back and forth without delay.
By working continually, fifty lives can be saved in an hour.

Thus does the usefulness and simplicity of the car com.
bine to make it one of the most perfect life savers yet in-
vented. Although recently introduced it still has a record,
and a glorious one, as it has already rescued over four thous-
and persons from inevitable death,  Its celebrity, however,
is not bound by two oceans. France, ever on the alert for
improvements, soon seized this, and heraccounts of its per-
fections are exceedingly flattering, and are sufficient to
cause Ameriea to be justly proud that one of her sons in-
vented the life car.

e ro— —
Gorm Destruction by Concussion,

Mrs. H. K. Ingram, of Edgefield, Tenn., proposes to kill
germs by concuasion of the air, and in a paper read before
the American Association at Nashville, she explained her
theory. Itis well kaown that many dreaded pestilences are
transmitted by living organisms which, floating in the air,
are inhaled and go find entrance into the body. Mrs, Ingram
points out that all the mosquitoes in a room can be killed
by exploding in the center of the apartment a small quan-
tity of gunpowder, and from her experiments sheis led to
believe that similar explosions might be used to kill the
phylloxera on grape vines,

There is nothing new in the general idea of destroying
lives by concussion, although the application of the same to
the extermination of the minute organisms which generate
diseasc is in itself a novel proposition. During the late war
two attempts were made by the Federal forces to destroy
large numbers of the enemy once by the explosion of a heavi-
Iy charged mine and once by loading a vessel with powder,
ete., and blowing her up under the walls of a fort. Neither
were successful.

Mrs, Ingram’s proposition suggests the plan frequently
broached of firing heavy guns to provoke rain, and shows
that such explosions may prove of double benefit.

Coloring Wool,

It is pointed out in Reimann’s Farber Zeitung that fabrics,
especially those of wool, which have fora long time been
exposed to air and light, acquirea stronger power of fixing
coloring matter than portions of the same material which
have been kept in the dark. This circumstance often pre-
vents the production of an even shade, those parts on which
the light had fallen taking the light more readily and ac-
quiring a striped or banded appearance.

P —
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TRIAL OF MILITARY APPLIANCES,
At a recent field day of the Royal Engincers, Chatham,

loss of life occasioned by shipwreck until the vear 1848,
when Captainr Douglas Ottinger, of the Uni-
ted States Revenue Marine, presented to the
world his “life car.” No sooner was the in-
veution introduced than the American Gov-
ernment acknowledged its fitness for the pur-
pose intended, and ordered the life-saving sta-
tions along the Atlantic coast each to be pro-
vided with one of these cars.

Although so useful, the ear Is simplicity it-
self, and its construction such that it may
easily be understood. It is made of galvan-
ized sheet iron. In length it is about nine
feet and in breadth three and a half, Out-
wardly it looks much as we would imagine one
of our commmon clinker-built boats to appear
if it bad a slightly curved cover placed upon
it. Instesd of having u stern and stem, the
ends are alike, both terminating in o point.
Nearly in the center of the wp s no air
chamber, designed for the purposs of righting
the car sbould it turn over. In shape this re-
sembles a hemispheroid, and it Is about two
and a half fect in length, snd ten fnches in breath.
twoen its end and the further extremity of the car is the en.
trance. Water is prevented from ecoming through this by
means of & Jid sccurely fastened. Aronnd the cireumfer.
ence of the car a thick rubber band s placed 1o protect it

Be-

from damage in cans of contact with hard substances. Above

. and parallel to this Is o rope. It is intended for drowning
pemsons to grasp in order that they may be drawn ashore.
_ The inside of this curious life-preservor s divided fnto
three separate apartmonts.  Those at the ends are maeroly air

England, a variety of exercises in practical military opera-

’Uom were performed, and trials made of improved batte-

ries and other war appliances.

The chief features of interest in the slege works were as
follows: First, the batteries, built o little in rear of each
trench, 8o ax to utilize the trench parapet as o screen to ro-
celve the enemy’s fire instead of the parapet proper, and to
mislead them. These batteries had the narrow sodu-water
bottle form of embrasure, with sides protectod by means of
hides.  On the gun carringes were hung the so-called Prus-
sian scale slides, for laying guns by reference to a line pass-

In the meantime, those sending |

chambers, and are both about one and a half feet in length, | ing longitudinally under the carriage. The two scales hay

Although this space may scem small, in order ‘
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ing corresponding graduations, and being of considerablo
length, enable the gun to be laid without much traversing.

| For example, if a gun moves laterally in firing, it is imma-
terial whether the line on the platform beneath it corresponds

be sent to & vessel during a storm, and especially if it be |

It has been done and in the following |

tosa 1onthe front scale and a 3 on the rear, or a 4on the
front scale and a 6 on the rear, the same inclination between
the axis of the gun and the platform line being obviously
maintained,

There was rather an ingenious devico of Major Maquay's
for enabling a field gun to fire over any part of u trench, con-

sisting of a framework carriage of iron, on which the gun

THE AMERICAN LIFE SAVER OR SURF CAR.

was mounted, which, by means of a parallel bar movement,
descended under cover on firing.  Wheels conld be put on
and the gun moved from point to point as might be desired,
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MAQUAY'S BREASTWORK CANNON.

The trench tramway had carriages for carrying ammunition,
guns, and carriages, or wounded along it.

There were examples of the newest forms of blinded trench
and of splinter-proof cover, etc. On the salient of the new
ravelin was an imitation of an iron-plated battery for three
guns, the extreme angle of the salient being rounded off to
admit of fire along the capital. In the modern system, it
may be remembered that the space in front of the salient of
the ravelin, that is to say, along its capital, is defended by
direct fire, but that in front of the salients of the bastions by
oblique fire, consequently there was no deficiency when the
range of guns was short. In these days a spot can be found
where the lines of fire have crossed each other which is
within easy range of rifled guns; hence there exists a special
necessity for fire being provided along the capitals of sali-
ents, although that does not apply to the case of the particu-
lar one in question. The iron work in question ought to be
a very valuable one, both from its commanding position and
from the complete protection afforded to the guns. It would
be necessary, however, to have very thick armor for such a
work, which, if it is liable to receive the fire only of much
lighter guns than an armor-clad ship or coast battery, would
be the constant mark of numbers of siege guns which would
have the range accurately. Railway iron was used for the
flank protection of splinter-proofs in places; but there are
no examples of the concrete that proved so effectual last
autumn. The steam sappers were the chief features of in-
terest in the marching past. An 8 horse
power steam sspper came by, drawing three
32 pounder smooth-bore guns on traveling
carringes; a 6 horse power engine, four
bronze guns of position—heavy 12 pounders
and 382 pounder howitzers. Others drew loads
of shot and shell, cases of arms, and materials

for the engincer parks.

A Horuned Rattlesnake,

An inhabitant of Burnt Chimney, Ruther-
ford county, was in the city yesterday even-
ing, exhibiting five rattlesnakes, one of which
bad genuine horns,  The horns project per-
pendicularly from the snake'’s head, and are
about an inch long, They are of a brownish
color, and in shape and general appearance
are exactly like those of a deer, with the dif-
ference that they are less crooked, and larger
in proportion st the point at which they
cmerge from the head. The snake is about
vight years of age, and in every other res.
peet is perfect. '

The owner of the phenomenal snake says that it was
caught on Black Mountain, in McDowell county, about
u month ago,  He and several others had heard of & famous
rattlesnake den there, and went for the purpose of shooting
them.  When they found it several hundred snakes were
visible, among them the one with horns.  Before they be
gan shooting they captured a half dozen or more by means
of nooses, taking the horny headed one first, —Ohariotte (N.

0.) Observor, LR







