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THE AUTOPHONE. tures, notes, stops, and ** expression,” we show the spool | The size of the perforations, as will be seen, are exceeding-

The instrument illustrated by the accompanying engeav- partially unwound, full size, in Fig. 2, representing the en- ly small, but sufficiently large for the perfect operation of

ings is the autophone, for which letters patent bhave been tire range of notes, six stops, and the ** expression " devices. | the instrument. The mechanism is opernted pneumatically,

issued in the United States and Europe
to Professor Merritt Gally, of Now
York city. This instrument is claimed
by the inventor to be both original in
its conception and fundamental in prin-
ciple, and it is believed to be the first
successful invasion of the domain of
music by automatic mechanism,

The autophone is operated by a thin
sheet of paper only three and seven
cighths inches in width, punctured
with small holes. The instrument is
provided with any number of stops,
and, if a reed or pipe instrument, with
any number of sets of reeds or pipes,
The invention is applicable to instru-
ments of any quality, from the cheap-
est piano or cabinet organ to a grand
church organ. The music sheet is pre-
pared to represent not only the notes,
but also the entire expression required
to render the music in the most perfect
and artistic manuer.
The perforations
in the sheet, which
correspond with the
stops, occupy such
positions as to ope-
rate any stop, or
number of stops
for any passage, or
note or part of a
note, that will se-
cure the best effect.
It will readily be
seen by a musician,
says Professor Gal-
ly, that this is more
than can be accom-
plished by the
hands of the most
expert performer.
The hands being
occupied in finger-
ing the keys, pre-
vents the possibili-
ty of manipulating
the stops when it
would often be de-
sirable to do so.

The mechanism,
which is operated
by the music sheet
for the stops, is a8
sengitive and rapid
in its nction as that
for the note keys,
rendering it possi-
ble to produce an
unlimited variety of
“ expression.”

Fig. 1 represents
& cabinet organ to
which the invention
iaulblA“' o, The wo-

mun represented at
the organ ix |;]:u'iu:
into its bearings the
small spool contain
ing the strip of per
forated paperwhich
I« to produce the
sl The me
chanism by which
Lthis shect operates
is connected with
the ordinary pedals
of the instrument,
and  therelore re
quire po skill ex
cept Lo « e Lhe
wilow I'o wivi
the reader o

rute Jdea of the d
mension Ol tn

shoot, podd the pune

but these small openings in the sheet
are not for the passage of air to the
pipes or reeds of the instrument for
producing the sound. The air passing
through these small punctures simply
trips sensitive devices that operate
the valves which, in manual perform-
ing, are operated by the ordinary finger
keys. The lines of punctures in the
edges of the sheet represent the stops
and ‘‘expression” devices. The air
through these punctures operates the
stops by means of a similar mechan-
ism to that which opens the valves to
the reeds or pipes,

Although the music with its *‘ex-
pression ™ is prepared according to the
rendering of the best artists, the instru-
ment is not limited to this or any set
‘“ expression " for the piece to be per-
formed. For those without musical
skill the “ expression ” prepared in the

music sbheet en-

¥ig, 1.—GALLY'S AUTOPHONE OR SELF-PLAYING MUSICAL INSTRUMENT.

ables them to pro-
duce perfeet music
without requiring
instruction or prac-
tice. The instru-
ment, however, is
not limited to the
“‘expression” pre-
pared in the music
sheet, but affords
{ta the sccomplished
musician the widest
scope for the exer-
cise of his personal
taste nnd skill, the
stops being abso-
lutely under the
control of the per-
former, so that he
may vary the * ex-
pression” at plea-
sure. This is done
with greater fucility
than by any ording-
ry armngement of
stops, being con-
trolled by sensitive
finger keys. Four
of these finger Keys
are represented in
Figs, 1 and 8, each
gide of the recepta-
cle of the punctured
strip in connection
with button stops.
Otherwise than the
fact that these but
ton stops turn to thoe
vight and left to
bring in or shut off
the parts of the
ingtrument  which
they represent, in-
stead  of  being
drawn and pushed,
they operate in o
manner similar to
ordinary draw
stops,

In Fig. 4 one of
the finger keys ¢ nd
its  corresponding
button stop is re-
presented full size.
Turning the button
with the lettered
portion towurd the
operator  accomn-
plishes the same re-
sult as drawing an
ordinary stop, or
[Cuntinued on page
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THE TRAJECTORY OF MOLECULES,
In * The Fourth State of Matter," SBCIENTIFIO AMERICAN,
January 25, last, an acoount was given of the experiments
made by Mr. Willinm Crookes, showing the high probability

of a fourth state of matter, more ethereal than the gaseous,
in which matter tuke on an entirely new sot of properties
At a socinl meoting of the British Royal Sooiety, April 80,
Mr. Crookes exhibited u series of exporiments illustrating
still further the curious bebavior of electrifiod molecules in
extremely rare modin

By the improvements made in the Sprengel pump by Mr.
C. 1. Gimingham it is now possible to produce vacua in
{ which the pressare is mensured in millionths of an atmo.
sphere. It §s with vaoun so produced, in the more perfect of
which the pressure is as low as one millionth of an atmo
sphore, that Mr, Crookes' investigations wero conducted.

It will be remembered that the discoveries in question were
{ made in the dark space around the negative pole within a
| vacuom tube and soparating it from the Juminous ;:lm\'.‘
This dark space was found to be a region of molecular activ-
ity similar to that in front of the vanes of a radiometer, by
which activity the negative pole, when free to move, is set
in motion, ;
| The phenomena exhibited in his first published experi- |
ments—the phosphorescent effects produced by molecular im- |
Jpnvl, the illumination of lines of pressure, the casting of
molecular shadows, the magnetic deflection of molecular
streams, and the like—were shown ancw, and supplemented
by even more beautiful effects, though nothing absolutely
new was developed.

In some of the experiments varionsly-shaped poles were
jused, causing the molecular streams to converge to a focus, |
to diverge, or to move in parallel lines. By one apparatus

vacua—namely, the phosphorescent light of molecular impact,
the projection of molecular shadows, the magnetic deflection
of the trajectory of molecules, and the mechanical action of
molecules projected from the negative pole—were bcnulifully
illustrated.

The vacuum tube inclosed a circular concave negative elec-

upon & horizontal axis.
carrying around its periphery a number of equidistant radial

_ilE {
=S ‘le(rlxemtlna: 1 quls from beets. 352 |

t use, and de- |

A difficult problem |

vanes of aluminum, making the wheel look like a water-
wheel.

duction coil, the stream of molecules concentrated upon the  to be especially valuable as a refrigerating agent.
l rapid evaporation a temperature of—55" C., or 67° F. below

wheel fell in line with its axis, in which case no motion re-
sulted. But on bending the stream of molecules up or
down hy magnetic action the focus of impact would fall
above or below the axis, and the wheel would be set to spin-
ning at a lively rate.

Very brilliant cffects were also produced by causmg the
molecular stream to fall on naturally phosphorescent sub-
stances, as, for example, diamonds. At such times different
sorts of dinmonds were distinguished by different colors—
blue, pale blue, orange, red, green, and pale green—African
diamonds emitting a blue phosphorescence. Rubies, on the
other hand, whatever their normal tint, all assumed under the
molecular hail the deep ** pigeon's blood ™ red, characteristic
of a fine ruby. Even white precipitated alomina gave under
the molecular stream the same ruby color, though normally
without a trace of color,

Thus far these researches of Mr. Crookes scem to be bril-
Jiant rather than instructive in their results; but it is alto-
gether too early to pronounce upon their possible value.

THE INTERNATIONAL CANAL CONGRESS,

An international canal congress, for discussing projects
for the construction of an interoceanic ship canal across the
American isthmus, met in Paris May 15. M. Ferdinand de
Lesseps was fitly chosen president.  Since the main object
of the convention was to compare rontes and decide npon
(the one to be recommended as a practical enterprise, the
principal interest naturally centered in the Commmee on
Technique,

Up to this writing, May 22, six routes have been under ex-
amination and discussion, namely, the Nicaragua route,
the Panama route, the San Blas route, the Tiati-tolo route,
the Tuyra-Caguirri-Atrato route, and the Atrato-Napipi
route. At first the Tiati-tolo route, known as Licutenant
Wyse's lockless canal and tunnel route, seemed to have the
brightest prospects, from the strong party and personal in-
| fluence known to be working in its favor. The Sub-Com.
mittee on Tunnels, however, found that its probable cost
| had been greatly underrated. and that under the most favor-
able conditions it would cost $160,000,000, This disconrag-
ing blow was followed by such an able presengation of the
| impracticability of the scheme by the English engineer, Sir v
John Hawkshaw, that the project was abandoned.

Already the choice seems to be narrowed to two projects,
the \xcnm"uu route and the Panama route, and a decision
| will probably be reached in the course of n week.

—_——d O Ol e
A Medal for Poter Cooper,

At the late meeting of the British Iron and Steel Tnstitute
in London, the Bessemer Medal of the institute was pre.
{sented to the venerable Poter Cooper as ** the father of the |
iron trade in America.” Tn his presentation gpeech the |
President spoke of Mr, Cooper’s half-century connection
| with the iron trade, his Baltimore rolling mill in 1830, his
| building and running the first American locomotive, his ox-

| tensive iron works at Tronton, and especinlly the founding

I viow of the fuct that it is throngh the efforts of Mr. Cooper

trode, and at its center of curvature a light wheel was pivoted |
The wheel was a disk of thin mica,  which is easily condensed into liguid form, and is called
' chloride of methyl.

Juncl direction of the great Cooper Tostitute in this city. In

[Juse 7, 1879

and other leaders in the American iron trade that England’s
greatest rival in iron production has almost r(-m.‘hod‘suprc.
mucy, this recognition of his Jabors by the English iron and
steel producers is particularly handsome.
= 4 B — —
SCIENCE AS A DETECTIVE

A correspondent tells at greater length than we have space
forthe story of an attempted fraud which was exposed hy
chemistry

An emery wheel guaranteed to stand 600 revolutions was
run at the speed, of 1000 revolutions, and burst, doinga large
amountof damage. A suit to recover was instituted, based
on u letter written by the seller of the wheel, in which the
strength of the wheel was rated at 1,600 revolutions.  While
in the office of the prosecutor endeavoring to effect a settle-
ment, the defendant observed that a certain make of ink was
used, and he learned by o easual inquiry that the same ink
was used exclugively by the prosccutor.  The defendant had
for several years used another ink. Taking samples of the
two inks to a chemist, he was able after analysis to secure a
solvent for the one which would not affect the other.

The case came to trinl. Evidence was taken asto the
kind of ink ecach party employed. Then the chemist was
called, and in the presence of the jury applied the solvent,
which removed the interpolated ““ 1, and left the rest of the
writing untouched. The proof of the forgery was sufficient,
and the case was dismissed, leaving the dishonest prose-
cutor to defend himself from a criminal charge.

A NEW REFRIGERATING LIQUID FROM BEETS,

In Europe the principal supply of sugar is derived from
beets; the annual production of beet sugar being now seven
Besides this a large quaontity of
beet molasses is produced, a portion of which is distilled and *
(o course #ort of whisky made; the stuff remaining in the re-
tort yields potassium salts, which are employed as fertilizers.
Sugur, spirits, and potash have heretofore been the ehief pro-

| duets manufactured from beets. But Mr. Vincent has now

succeeded in realizing from the refuse that remains after the
beet molasses distillation, a combustible gaseous body,

This liquid, obtained as stated from beets, is used in the

When the tube was placed in connection with an in- | preparation of some of the aniline colors; but it isnow found

By its

zero, may be maintained, which is far below the freezing

point of mercury. Prof. Huxley says that by this means

mercury (which freezes at 39° F. below zero) may be frozen

by the pound. For the manufacture of ice this new beet

root product promises to become of much importance.
MAGNETIC MOTORS,

Is there an available source of energy in magnetism?
There are very many inventors who believe that thereis, and
every year many attempts are made to produce economical
maguetic motors. A short comparison between the force of
magnetism and other natural forces will answer our ques-
tion.

An iron steamship plies between New York and Liverpool;
it is more or less a magnet under the influence of the earth.
Yet the helmsman does not allow for the attraction of the
north or south poles of the earth upon this magnetic matter.
This attraction is immensely inferior, even if the steamship
were made of steel and been magnetized to saturation, to the
drift of the tides, or even to the effect of the gentlest breeze.
The force of gravitation, however, sinks the heavy vessel
deep in the water, and is ready to draw it with all on board
1o the very bottom of the ocean. While the force of magnet-
ism decreases or remains constant when the masses of the at-
tracting magnetic bodies are increased, the attracting force
of gravity steadily increases with the masses of the two
bodies, between which this attraction acts.

1t is sometimes proposed to utilize the mlgnetkm of the
carth in magoetic motors by supplying any waste in the en-
ergy of a permanent magnet from the store in the earth. Let
us s¢ée how much this force of the earth’s magnetism is in
comparison with the force of gravity, which is our universal
measuring force, so to speak. Suspend in a vertical position
from one cnd a cylindrieal bar of iron which is about one
foot in length. It should be hung by a very short wire or
thread from its north pole. Hang beside it abrass rod of the
same dimensions, and provide it with the same length of sus-
pension. - Then set the two rods to swinging, aud count the
number of swings which each makes ina given number of
seconds. It will be found that the two rods will accomplish

very nearly the same number of swings in the same time.
The rods will differ very little in weight, and their moments
of inertin will be very nearly alike. The vertical force of
the carth’'s magnetism, therefore, must be small in compari-
gon with the foree of gravitation; for the iron bar is acted
upon by both gravity and the earth’s mngneﬂsm mdyct‘
vibrates at nearly the same rate as the brass bar. Anlmn
bar, such as we have used in the above expurlmenu, will be
rendered foehly magnetic by the earth's m . and could
hold a light cambric needle at its extremity; but nothing
more.  This is the force from the earth which we can count
upon to renew the magnetism of steel when it has m'b

prived of it, '

Tt hias boen said that it is possible to lower ﬂwm dﬁ!
magnet by vibrating an armature composed of thin p
of iron in front of the magnet. An experiment will;




[

M:ﬂwh‘n no theoretioal conyietions upon the
that it fs not possible to do this, Having measured
ay the lifting effect of & magnet or its actlon upon
o placed at afixed distance, cause « thin plate
iro ibrate by any automatic sreangement very rapidly
front of the magnoet: and after some time has elapacd ox-
aming the strongth of the magnet: it will be found ax strong
e The rate of vibration can bo carrled s high as
00 vibrations per minute, and still the magnet will be un.
affected. If one endeavors to use the magnetic energy of
the earth as a source of motive power, disappointment will
. surely result; for the earth’s magnetism Is too feeble to do
B an approciableamount of work.  Morcover the energy stored
. up in permanent magnets is feeble, compared with that of
4 other forces. A horseshoe permanent magnet, the strongest
that can be made, will not lift 200 pounds; and the lifting
* force does not increase with the size of the magnet, excopt
to a very limited degree. Very strong electric magnets, how-
over, can be made.  Prof. Henry succeeded in lifting 640
pounds by one that he constructed. It might be supposed
that there is no limit to the amount that an electro-magnet
onn 1ift; forwe can fncrease the strongth of the current which
circulates about the fron to a very great amount.  There 14 n
limit, however, to the amount of magnetism which can be
imparted to soft iron, This limit has been placed st u Mift-

ing power of 334 pounds to the square Inch.

Let us now inquire into the expense of producing thiy of-
foet. One pound of coal yields 7200 thermal units; one
pound of zine yields 1200 thermal units.  Oue pound of zine
costy ton times ns much as a pound of conl. It will be scen,
therofore, that any magnetic motor will be sixty times as ex-
pensive as a steam motor of the same horse power; for we
have no better agent for producing electricity in batteries
than zinc. The inventors of magnetic motors should there-
fore turn their attention to the discovery of a cheaper source
of clectricity than zine. The modern dynamo-electric ma-
chine affords another source of magnetism. This machine,
however, requires a powerful steam engine to run it, and its
useful effect is necessarily Jess than that of the steam motor
which is employed to generate the current of electricity. If
the usefal effect of such a machine for producing electric
currents was greater than the work of the steam motor, we
should have perpetual motion.

Let us now turn our attention to other agents which we
can use as sources of power. A pound of water converted
Into steam occupies about 1,250 times its former volume at the
ordinary pressure of the atmosphere. This would give over
18,000 pounds pressure on the square inch, if the water when
converted into steam was not allowed to expand. Liquid car-
bonic acid at 86° C. in assuming the gaseous form exerts over
1,000 pounds on the square inch. 'The explosion of gun-
powder can exert pressures from 5,000 to 20,000 pounds on
the square inch, and the explosive force of nitro-glycerine has
not even been estimated with any precision, so tremendous
is the energy developed. It can readily be seen that a motor
which is driven by the expansion of steam, by the explosion
of gas and common air, or by the explosion of gunpowder or
nitro.glycerine affords with the feeblest of these agencies
work which far surpasses what the most sanguine inventor
of magnetic motors can even dream of,

Electro-magnetism is a swift and nimble servitor ready to
convey ideas from mind to mind around the world in an in-
stant. The attempt to yoke Pegasas to a plow aod to make
him perform the work of oxen has often been delineated by
artists,  Weremember to bave seen aseries of cartoons which
represented the mournful attempt, There was the delicate,
highly-strung steed beside the sturdy beasts whose true prov-
ince was to drag the heavy weight, and the various stages of
the agony of Pegasus were vividly depicted. The cartoons
could have been called ** Electricity in Harness," and would
equally well have illustrated the attempts of the inventors of
magnetic motors.

UNDERGROUND TELEGRAPH WIRES,

In a late issue of the SCIEXTIFIC AMERICAN notice was
taken of the difficulties experienced in England in the use of
telegraph wires underground. Notwithstanding the apparent
success of the system in Germaay, the electrician of the Brit-
ish telegraphs pronounced decidedly against underground
wires as less efficient, less durable, and much more costly
than the ordinary system. The system of insulating under-
ground wires patented by Mr. David Brooks, of Philadelphia,
is #aid to be open to none of the usual objections, beingat once
cheap, durable, and efficient. This plan is substantially as fol-
lows: The wires are wrapped in cotton and bundled togetber
in a tight netting, to the number of 50 or less, then inclosed
in apipe and laid in the ground. Insulation is effcoted by
oll whieh is poured intothe pipe after it is Jaid, and the pipe
is kept full by having the source of supply in an elevated ves.
s¢l. A mile of line was thus laid about two years ngo in
West Philadelphia, with complete success. A line across the
Schuylkill, in 85 feet of waler, has been in operation
since April, 1877, with increasing insulation. It Is said
that a Jine on this system will be laid between New York

and Philadelphis this summer, and that the system will
#on be gencrally adopted in this city. The exclusive
right to construct telegraph lines in the United States under
Mr. Brooks’ patent was purchased u short time since by Gene-
ral Stager, of Chicago, one of the vice-presidents of the
Western Union Telegraph Company, and president of the
Western Electric Manufacturing Company. The purchase
was made, however, for General Stager’s personnl benefit,
and mot on aceount of the Western Unlon Telegraph Com-

pany, as first reported.

Scientific American,

LOCALIZING TELEPHONE OALLS,
The distriot wlophone companies employ various kinds of
alarmos by which sttention can be called to messages about (o

be sent.  Vibmting reeds and magnoto-onll bells of many
patterns ure found to be most effloient devices, A sumimons,
however, sont to ono house will necossarily be heard in all
the houses or oflloes on the samo cleeult,  In some loenlition

this has boon found to be vory objectionable.  There nre

{many theorotioal ways in which a call can be Joeallzed, so

to speak.  The most obvious way is to employ & set of reeds
or tuning forks which will only respond to definite notes.
At the sending office the proper reed or other vibeating
means is set in action, and the reed or tuning fork at one
station responds only, There are, however, certain praoti-
cal difficaltios in the use of this mothod: it is comparatively
costly and roquires accurate adjustment. Niemoller, In a
late article in Wiedemann's Annalen der Physik und Chemie,
describes o simple method of setting a wire in vibration,
which might be also turned to account in localizing calls on
telephone cirenits

A steol wire stretohed botween two points is provided with
n platinum point at its middle; this polnt dipe into & vessel
containing mercury. A curront of electricity s passed over
the half length of the wire, and a mugnet placed above the
middle point of the half length through which the current
passes serves to maintain the vibration of the wire, The
application of this simple interrupter to telephone cirenits
is obvious. At the sending office a wire could be stretched
with definite weights over a long channel of mercury, and
the length of the wire could be readily altered by simple
bridges. Ineach office or station wires could bo stretehed
on suitable sounding boards, provided with electro-magnets
placed above their gnarter lengths, and tuned to respond to
the note of the wire at the central office. Only the wire
which is of the proper length and tension would respond to
the same length and tension of the wire at the central office.
The wires could vibrate between bells or could striko when
their amplitude of swing was at its greatest upon some
sounding substance. This method also requires careful ad-
justment, but it is much cheaper than any system of reeds.

MOLECULAR CHEMISTRY.—NO. IL
The discovery that bodies combine in constunt definite
proportions by weight was followed by one of almost equal

importance. At the beginning of the present century, Gay |

Lussac and Alexander von Humboldt found that one part
by measure (one volume) of oxygen combines with exactly
two parts by measure (two volumes) of bydrogen, and that
the water so formed occupies two volumes when it is meas-
ured in a state of vapor. After numerous experiments, Gay
Tussac announced that all gases and vapors combine in de-
finite proportions by volume, and also that the combining
volumes have simple numerical relations to each other as
well as to the volume of the resulting compound, the Jatter
being compared while in a state of vapor.

While the 100 grains of water in our last paper contained
eight times ns much oxygen as hydrogen by weight, this
hydrogen takes up twice as much room as the oxygen. Still,
we are not able to answer the question, How many atoms of
each docs it take to make the smallest possible quantity of
water? At the first glance it would seem as though we
needed to know ecither the number of atoms contained in a
given volume, say & cubic inch, or else their size, and infor-
mation on these points appears to be no more accessible than
on the number or the size of the atoms contained in a given
weight. Nevertheless the problem was most beautifully
solved by the Ttalinn physicist, Avogadro.

Reasoning on the remarkable fact that all gases undergo
very nearly the same diminution of volume, when subjected
to the same pressure, or to the same degree of cold, Avoga-
dro concluded that this could be sccounted for most simply
by supposing that all gases have their particles separated by
equal spaces, or, what is the same thing, that equal volumes
contain the sume number of particles,

Armed with this important deduction, we may now re-
turn to the study of the composition of water and reason as
follows: The hydrogen in water occupies twice the space
of the oxygen; therefore it contains twice as many particles,
or in other words, water contains two particles of hydrogen
for every particle of oxygen, and we may write HyO asa
formula representing its composition by weight and meas.
ure. The combining weight of H being taken as unity, that
of oxygen will be 2,x 8, or more accurately, 15960; for
the O in H,0O was found to weigh eight times as much as
two volumes of H, consequently it weighs sixteen times as
much as one volume,

As equal volumes of differont gases contain the same num-
ber of particles, the weights of these particles must be the
same as the densities of the gases, when hydrogen is taken
as the unit both of welght and volume. This follows di-
rectly from the definition that density is the amount of mat-

ter contained in a given space. The densities of a very |

great number of gases, as well as of vapors, have been deter-
mined by independent methods with the utmost care, and
the correctness of Avogadro’s deduction has been again and
again corroborated.

Whenever, therefore, an element forms either gascous
combinations or such as may be reduced to a state of vapor,
weo have two trustworthy means of determining its atomie
welght: we can ascertain the percentage composition by
chemical analysis, and we can determine the density of the
gus or vapor Into whose composition it enters.

The atomic weights of elements that do not form gaseous
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combinations are ascertained from the results of chomical

snalyses, alded by two important laws, which need only be
: briefly stated here, as they are not essential o our chain of
reasoning. The first, discovered by Dulong and Petit, is
that all wtoms have the same specific beat, a conclusion
(Geduced from the fact that the products of the wpecific
"hents of the elements by their atomic weights differ vory lit-

tle from the number 64, The second law Iu that of Mit-
weherlich, that the crystalling form of substances furnisbes
an indication of their atomle structure.  When two bodies
are isomorplious, that is, when they have crystals of the
same form, their composition may be expressed by analo-
gous formulas. The latter law is true within certain limits |
only.

Lot us now test our formula for the composition of water
by the discovery of Gay Lussac, stated st the beginning of
this paper. Suppose, for convenience of illustration, that
the unit volume of hydrogen contains one thousand parti-
cles; then an equal volume of oxygen must contain one
thousand particles, and so must one of water, vapor, or of
'any other gnseons substance. But two volumes of bydrogen
containing two thousand particles combine with one volume '
of oxygen containing one thousand particles to form two |
volumes of water vapor containing two thousand particles, !
which is equivalent to saying that two particles of water ’
vapor consist of two stoms of hydrogen plus one atom of i
oxygen. Now, what does one particle of water vapor con- h
gist of? 'We cannot divide by 2, or else we shall obtain s b
half atom, which is impossible. The only way out of the i
difficulty is to conclude that the particles of hydrogen and
oxygen are all double, 1. e, that they consist of an unde-
termined but even number of atoms. Then we shall see i
that two volumes of hydrogen containing two thousand
HH, combine with one volume of oxygen containing onc
thousand 00, to form two volumes of water vapor contain-
ing two thousand H,0.

The combination of two atoms of hydrogen among them-
selves is called a molecule of hydrogen, that of two atoms
of oxygen among themselves a molecule of oxygen, and
the union of two molecules of hydrogen with one molecule
of oxygen forms a molecule of water. To resume, one
volume of water vapor occupies two volumes, consists of
three double atoms, and weighs 17.960 times as much as one
volume (= one double atom) of hydrogen.

Our standard of comparison for molecules is the hydrogen
~molecule H,, whose density is 1, and whose molecular
lwcigm is2. Hence we must multiply the densities of other
gases by 2 to obtain molecular weights comparble to that
of hydrogen. For example:

The density of arsenic vapor is about 1502 times that of
hydrogen. Its molecular weight is therefore 2 X 1502, or
3004, A study of its compounds shows that this molecule
is composed of AS,, or of 4 atoms each weighing 2983 —
75-1. The correctness of this atomic weight may be tested
as follows, by the law of Dulong and Petit: The specific
heat of arsenic ‘0814 multiplied by 75 = 6°113, which is
sufficiently near the average.

The density of chlorine is about 3525 times that of hydro-
gen, TIts molecule then weighs 2 > 35:25, or 70'5. A com-
parison of the analyses of its compounds shows this mole-
cule to be compoeed of Cl;, or of two atoms, each weigh-
ing 35308,

The density of mercury vapor is about 100 times that of
hydrogen; its molecule is, therefore, about 200 times as heavy
as that of hydrogen. A compurative study of its compounds
indicates that this molecule contains but a single atom; or,
speaking more accurately, half as many atoms as the hydro-
gen molecule. This view satisfies the law of Dulong and
Petit; for 200 x 08332, the specific heat of mercury = 6-66.

A similar study of ozone assigns to it a molecule composed
of three atoms of oxygen, O,

On the supposition that the hydrogen molecule contains
only two ntoms—the lowest even number—the other ele-
ments huve molecules consisting of one, two, three, and
four utoms, It is evidently of no consequence to our reason-
ing whether the hydrogen molecule contains two atoms or a
multiple of 1wo, becauso all our other molecular weights,
being only ratios, are affected proportionally.

We are now prepared to begin the study of the relative
sizes of the molecules of simple and compound bodies.

We have found that a given volume of oxygen contains
as many particles as an equal volume of hydrogen, and that
these particles weigh 16 times as much; therefore each par-
ticle of oxygen weighs 16 times as much as each particle of
hydrogen. If these particles occupied the whole space, that
is, if there were no interstices, we could conclude that the
particles of oxygen and the particles of hydrogen are equally
large.

As we have not, however, any means of knowing the real
or absolute size of these particles, we shall be obliged, at the
outset of our investigations, to define a molecular volume,
or the volume of a molecule, as the cubical space of which,
|at & given moment, it ocoupies the eenter—a definition that
involves no hypothesis. Thero is no difficulty in concelving
'n given volume s divided up into equal cubes, each con-
taining & molecule. O R
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Tun Fall River (Mass) News relates the following
fact: Two men were conversing sbout the a
striko the other day, when one of them, a mul
marked that he had been in 26 strikes
“ Well," said the other, “*did you eve

1" *“Not once,” was tho reply;
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GALLY'S AUTOPHONE,

[Continued from Jirst page.]
turning the lettered portlon at right angles, an shown in
the engraving, accomplishes the same result as pushing in
an ordinary stop.

The shoot or strip of musio Is marked at its head with the
pumber of button stops which should be turned on before
starting the mechanism, These stops, although turned on,
are operative only when porforations in the edges of the
sheot oocur which fondioate thoir action.  Whorever these
punctures do ocour, even for a note or a part of a noe, or
an entire passage, the effect of the stop is produced.  Thus
far it will be seon that the effect of the stops Is lmited
to the set exprosion Indicated by the punctures of the
shoet. The variety which may be given In the exprossion
to accord with the Judgment or taste of the performer dif-
fering from that represonted In the music strip, is produced
in the following manner: By tho use of the finger keys, a b,
Fig. 4, the performer renders inoperative at will any of the
stops represented In the sheet, and sabstitutes others at
pleasure. The key 1s doublo-acting, armnged to be depressed
ot ofther end.  Deprossed at b renders inoperative the stop
that would otherwise come Into action. Any stop that is

tumed off and not to come Into action is thrown into nction
for the time desired by the pressure of the key at a. Il the |
performer does not wish to use any of the stops indicated
in the music strip, all the button stops are turned off before
commencing the piece, and by pressing on the different keys
st o, any varioty of expression is given. These keys are |
veory sensitive, requiring only a slight touch, but they per-
fectly and instantaneously contro]l the stops of the instru-
ment, .

For exsmple, a single note which for the best effect s to
be begun softly, and would on an ordinary instrument bein-
croased by the swell only, is in this instrument increased not
only by the sweil, but by an accumulation of stops commenc- ;
ing, if necessary, with only a single stop, and ending, if de-
sirable, with an accumulation of ten.

Although the time in which the music is written is, by the
meochanical motion, strictlyadhered to, nevertheless, to avoid
mechanieal appearance in the rendering of the music and to
divest it of every feature that might be in the Jeast objection-
able, or that in any way might fail to realize the most per
fect conception of theartist, the instrument is provided with
an ingenious mechanical device, by means of which the time
may be instantly changed, accelersted, pr retarded through
any passage, note, or part of a note, or a *‘hold " made on
note, at the will of the performer, especially adapting the in-
vention for rendering accompaniment for singing. The first
key to the loft ofithe receptacle for the sheet (see figure) op-
erates a mechanism for retarding the movement of the sheet
for retarding the time of a passage, producing a ““lold” or
a perfect rest, which is not indicated in the arrangement
punctured in the strip. The degree and duration of the re-
tard is controlled by the degree of pressure applied to the
key. A positive hold on the key produces a “hold” on the
tone. A positive hold between the notes produces a “‘ rest,”
the length of time the key is thus held.

To répeat a passage or part of a passage not arranged in
the sheet to be repeated as ordinarily performed, and to
enable the operator to repeat any part at will, once or suc-
cessively, without limitation, the key just described, in con-
nection with the draw-knob at the right of the receptacle,
recalls for repetition any desired part of the music-strip ;
the return being instantly made to prearranged limits, only
s0 much of the strip being drawn as is desirable. Tho con-
venience of this device in singing, or in playing dance.-musie,
will be seen at once, as comparatively short strips answer
the purpose as well or even better than very long ones, be-
sides lessening their cost.

The instrument may be arranged for any number of oc-
taves; the music strip, however, need not necessarily be in.

beyond the width already mentioned

The autophone is not only adapted to organ music, but is
equally well adapted to the piano, The *‘expression” pro-
duced upon the organ by the operation of the stops, in con-
nection with the music sheet, is produced in a similar way
upon the piano, the soft and loud pedals not only being
acted upon on the music sheet, but the variety of touch
required for the best effects is fully attained. This inven-
tion, a8 applied to the piano, as with the organ, is not limit-
ed to the set expression prepared in the music sheet, but

:

| wonderful, requires no adjustment, and is always ready for
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tachment to perform upon organs or planos alroady in use, !
and may be readily placed upon or removed from the Instru \

ment,

The invention Is represented in this form In Plg. 8, in | eadot of the United States Military Aondemy his servien

which the ordinary key board of un [nstrument is shown,
the attachmont being moved toward it to be placed over the '
koys, If the Instrument bo a wind instrumoent, a8 an organ,
the conneating rod, shown as attached to the foot pedals, in
connocted 1o tho ordinary pedals of the organ, tho pedals
shown belng used when the attachment Is employed to per:
form upon n plano,

:
:

|

|

© D represent padded binding serews, which take hold of
the uprights of the instrument at each end of the key board,
to hold the attachment firmly in position. A line of strikers, |
corresponding with and striking upon the keys, are operated
by mechanism similar to that already mentioned. Connec-
tions are also made from the atiachments with the ordinary
stops and ** expression devices of the instrument, and are |
operated by the punctures of the sheet or other finger stop
keys, as horotofore explained.  One of the strikers is shown
at E projecting under the attachment. The rod supports
shown are movable. In the form shown the attachment is
light and portable, and may be easily carried by hand.
When not desirable to have this portable a case is provided
supported by casters,

Using the language of the inventor, the autophone is con-
structed on purely scientific principles, is as simple as it is

action. Its mechanism is 20 perfect and its operation so
fice, that it is not linble to get out of order, and, with ordi-
nary care, will last for an indefinite period. It is, in all es-

sentinl respeets, unlike anything heretofore invented, either
in structure, nction, or musical results,
Professor Gally is better known to the public as the inven-

allows of as great variety in the personal expression of the
artist,

The autophone seems destined to prove invaluable in its
application to orchestrions; the small, cheap music sheet
accomplishing all, and even more, than the very expensive
barrels of such instruments, The addition of variety in
expression which this invention will impart to orchestrions,
and which they have not heretofore possessed, will, it is
claimed, increase their value,

The narrowness of the sheet, and the fact that it is not ne-
cessarily thick and cumbersome, but is light and cheap, are
important qualifications. This music, we are informed, will
be sold as cheaply as ordinary sheet music. Tt is made by
machinery specially adapted to the purpose, and the perfo-
rations being so small, leaves it very strong and durable,

The autophone is adapted to instruments having o key
board that may at pleasure be used for manual |u-r1nrluiu;.;,
gs! shown in Fig. 1; or it may form a part of an instru.
ment not having finger keys, for use by those who are not
musicians, and who do not desire the addition of the ordi
nary key board to the instrument. 1t is also made as an at-

tor and manufacturer of the Universal printing press. Fur-
| ther information regarding the autophone may be obtained
by application to the inventor at his office, No. 9 Spruce
Strect, New York City.
The Electric Light in a Fish Market.

‘ In the celebrated Billingsgate Fish Market in London, the
electric light proved a complete failure, for the unexpected
reason that it was too good. Business at Billingsgate begins
at 3 o'clock in the morning, most of the bargains being struck
by gaslight. When the searching electric candle was turned

ono of the ploneers of American enginearing.

[June %, 1870.

T

Captiain W, H, Swirf,

By the death of Captain W, 11 Bwift, America has Tost
While mtill &

bogan with Major Long's expedition to the Rooky Moun
tafng, 1818-21, During the next ton years he was employed
on the early surveys for the Choesapenke and Ohio and (pro

posed) Florida ennal, the Ithaen and Oswego and Catskill and
Onwego rallronds; and in 1881 in surveys for the Boston and
Providence, Providence, Norwich and Woroester, and
Providence nnd  Stonington  railroads,  Appointed 1853

brovet enptuin and ** assistant topographical englocer " (as
the captaing wora then offeially stylod), he was among the

| plonoers In our const survey work; being employed for the

:
next ten years on the geodetic survey of the Atlantic const, |
From 1830 to 1840 he was the resident and constructing en. * ’
gineer of the Massachusetts Western Railroad (now incor-
porated In the Boston and Albany). As an officer of topo- }
graphical engincers, he, with ex Governor John Davis of
Massachusetts, was employed in making an examination of
the linols and Michigan Canal, the completion of which
had in 1841 been suspended for want of funds, resulting in
hig bocoming one of three trustees into whose hands the
work was committed and remained until its completion in
1848,

The work with which Captain Swift's name has been most
intimately associated is the first Minot's Ledge Lighthouse,
off the town of Cohassett, Mass. The erection of this iron ‘

| skeloton tower—the first of its kind—was a work of great

originality as well as difficulty. Resigning from the army
in 1840, Captain Swift was president (1840-51) of the Phila-
delphin, Wilmington and Baltimore Railroad; of the Mas-
sachusetts Western Railroad (1851-4); continning president
of the board of trusteesof the canal named till 1871; presi-
dent of the Hannibal and St. Joseph Railroad since 1856.
For the last fifteen years of his life he made his home in
this city.

The Gold Medals Won at Paris.

The gold medals awarded to the United States exhibitors
at the Paris Exhibition have been received and distributed
by Commissioner-General McCormick. The medals weigh
three ounces each. Each medal bears the name of the ex-
hibitor to whom it was awarded, and is accompanied by a
diploma with the signatures of the Ministers of Agriculture
and Commerce and the French Commissioner-General, de-
signating the group and class in which the award was made.
The medals are one hundred and six in number. There are
twenty-three ““diplomas of honor,” which aré considered
equal to gold medals, and were chiefly given for exhibits
made by the government or by public i ons. The
Commissioner-General has not yet been advised when the
silver and bronze medals will reach this country.

@ —
American Made Telescopes.

The perfection of workmanship attained by American
opticians in making telescopes and microscopes has often
won high praise from scientific men both at home and
abroad. In 1861 European astronomers may be said to have
had their eyes opened by Clark's discovery of a minute com-
panion to the brilliant Sirius, with the eighteen inch object
glass made for the Chicago Observatory. The monster tele-
scopes of Herschel and Lord Rosse, and the great achroma-
tics in the chief European observatories, had given no hint
of this star’s existence, although there were mathematical
reasons for believing that Sirius had a companion, Since
its discovery this delicate star has been seen with compara-
tively small telescopes, and now Mr. Jay Harcourt, of Wap-
pinger's Falls, announces to Admiral Rogers that one fine
night in April he saw the companion of Sirius with a Byrne
telescope of only four and a half inches apertore, Beveral
other persons saw the star, and they certify to the correct-
ness of the observation, The maker herealluded to is John

Byrne, of New York city. ¢
—~ e —

The London International Agricultural Show.

The International Agricultural Show, to open June 1,
promises to be very successful.  Six hundred and fifty-one
exhibitors of implements and machinery have applied for
space, some two hundred and fifty more than at Bristol lust
year. The sheds for these exhibits would form a line three
miles long, if all thespace asked for were conceded.  An ad-
ditional mile of sheds will be required for machinery in mo-
tion. A correspondent writes that American manufacturers
are among the foremost applicants outside of England, and
adds:

“ Theroe is some uncomfortable foreboding here as o the
issuo of certain firms with whom your makers of mowers and
reapers cspecially come into competition; nevertheless a .
vigorous effort is being made in the hope that the English
firms will be able to show a better front in London than in
Paris."

—— A —
Tue report of the National Cotton Exchange shows thal

on, its brilliant whiteness literally showed the fish in such a |
new light that the trade was demoralized outright. Soles |

that would have fetched n shilling a pair by gaslight looked 1 mills. The receipts of cotton at all United mm_fu
|the year ending April 80, were 4,288,641, against 4 mm
last year, These figures give gratifying evidenco that the

dear at sixpence, while turbot fresh from the sea looked a
weck old.  The result was a general ontery, The coplous
and ornate dinlect of the locality was enriched by a number
of notble addltions during the few days of the new light;
and for fear of a revolt among the ** bummarees,” as the fish
salesmen are called, the corporation was obliged to restore
the familiar yellow gus lights,

the cotton movement by rail routes this season is the largest
ever known. There has been an increase of 186,651 bales
in the direct shipments by rail from producers to Northern

importance of this great staple to the Mmhntﬁupﬂﬁ;‘ y
try is to be still further increased. e i
Prov. Rruey, Entomologist of the Department of

culture, has resigued. ' o
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THE DONNADIEU RECIPROCATING PUMP, | the same time forms the pump rod, transmitting the recipro-
This pump, which is represented In the accompanying en. | eal motion to the barrel.  This combined rod and delivery
xﬂﬂllm works in exactly the reverse manner to that of or- pipe is guided by stays working on pins at each joint of the
dinary pumps, tho piston being fixed and the barrel moy- pipe. Thedelivery may take place through a spout inserted
able. From this armungement result several important ad-  in the top of the hollow rod itself, or the hollow rod may
vantages, namely, the suppression of the connecting rod | be connected to a fixed delivery pipe by a flexible joint,

and stufling box, slmple and casy crection, and greatly dis | while in lurgo pumps this joint is rigid, working io a eylio-
minished friction. der provided with s stufling hox,

Scientific Dmervican,
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’ providing the necessary plant,  The arnamental iron castings
; made both in Great Britaln and France axe really beautiful in
form and design, and by the judicious coloration of them
with combinations of iridescent bruss and scarlet, brass and
blue, or brass and green, would produce effects which would
Insure their general adoption,

- - s tro—
Clothing In lts Relation to Mealth,

In ordinary pumps with movable piston, friction is chie

fl
due to the packing of the piston in the barre .

l

It will thus be seen that the friction of the rods in thelr |  Approximately, the human body when clothed resembles

1 and of the |stuffing boxes, as it exists in ordinary pumps, s entirely | a steam Jacketed pipe; the clothing forms the outer cover-

piston rod in the stuling box, and the working of the rod | suppressed, and that the friction of the guides is greatly | ing, between which and the body there Is o layer of steam
in its guldes, to which must be added that of the water in | diminished, since it is reduced to the simple and very stight [and heat, and which are constantly sscending. The place

the rising main.  Tho usual cupped leather, foreed agninat | ose

the interior of the barrel by the whole press
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Fig. 1.-THE DONNADIEU PUMP,

superposed segments of leather, breaking joint with one an-

othor, clamped between washers, and pressed uni{nrmh.'1

against the inside of the barrel by an internal spring. ' With
this pancking the influence of the pressure of water while
belog forced upwurd 8 nil, 80 that one groat contingent in
the total nmount of friction is suppressed.

Fig. 1 of the accompanying engravings shows the single
burrel form of this pump, s8 applied to wells and arranged
for being worked by o horse gear. The piston, fastened
10 the erosshearer, consists of a hollow rod serving for the
suction, which is fitted with the packing nbove deseribed,
and containg in the center n clack valve opening upward,
The movable barrel terminutes nt its upper extremity In o
cap, which forms « box for the delivery valve, also opening
upward. Both these valves are on the center line of the
pump, o that no change of direction is given to the water,
The cap is in communication with the rising main, which at

illation of « pin In Its bearing. There is also no friction | where this current of hot air and steam passes out into the

. ure of the water | in the rislng main, becanse the water, instead of being forced | atmosphere is the parrow ring between the neck and the
while being impelled upward, is in this pump superseded by | by the piston up the delivery pipe, s merely ralsed with the

shirt collar. This opening plays, therefore, an Important
rod and at the same speed. A still greater
suving of friction, and consequently of
power, s effected by the adoption of the
double pump, as shown by Fig, 2; for the
mass in motion may be so perfectly
balanced as to reduce resistance to a mini
mum, and afford & very high delivery in
proportion to the power employed. This
is due, not merely to the great diminution |
of friction and the facility for balancing
the parts in motion, but also to the posi-
tion of the valves, which are in the direct
line of the netion; they ocension no change
of direction to the water, which therefore
rises naturally.  This application of the
pump is suitable for great depths, as in
mines.

The single Donnadien pump may be
applied with advantage to removing the
débris and keeping the drill cool in boring
operations, as the water is delivered in the
very center of the boring, and the pump
works equally well above or under water.
Another advantage which should not be lost sight of is the
ease with which the pump is got at for inspection, there be-
ing no bolt to unscrew nnd no joints to break. By merely
taking out three ping without the aid of any tool, the piston
und the two valves are freely exposed.
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Conting Iron with Iridescent Copper.

A writer in the London Mining Jouraal thinks the inven-
tion of Dr. Weil, of Paris, for coating iron and steel with
copper or nickel in such a manner that the surfaces shall
be iridescent, opens a large field for the employment of
metal for decorative purposes. He has found that the best
mode of preparing the metalizing bath and the best propor-
tions of ingredients are indicated in the following directions:
First, 85 parts of crystallized sulphate, or an equivalent
amount of any other salt of copper, are precipitated as hy-
drated oxide by means of caustic soda or some other suitable
nlkaline base; this oxide of copperisto beadded to a solution
of 150 parts of Rochelle salt, and dissolved in 1,000 parts of
water; to this 60 parts of best caustic soda, containing about
70 per cent NaO, isto be added, when a clear solution of cop-
per will be formed. Otheralkaline tartrates may be substi-
tuted for the Rochelle salt above mentioned, or even tartaric
acid may be employed, but in the case of tartaric acid or acid
tartrates a small additional quantity of caustic alkalimust be
andded, sufficient to saturate the tartaric acid or acid tartrate.
Oxide of copper may also he employed precipitated by means
of hypochlorite, but in all cases the proportions between the
copper and the tartaric acid should be maintained as above,
and it is ndvantageous not to increase to any notable extent
the proportion of the caustic soda,

The great advantage of the present process as compared
with that proposed by the same inventor a few yoars ago, is
that he now substitutes a Gramme machine for the alkaline
bath before used. The object to be coppered is to be cleaned
with ascratch brush in an alkalino-organic bath, and attached
to the cathode, and immersed in the coppering bath, and i IR
treated with the usual precautions, when it will become rap-
idly coated with an adherent film of metallic copper.  As the
bath gradually loses its copper, oxide of copper as above pro-
pared should be added to maintain it in a condition of activ-
ity, but the quantity of copper Introduced should never ex-
coed that above prescribed as compared with the quantity of
tartaric acid the bath may contain, If the quantity of cop-
per notably exceeds this proportion certain metallic irisations
are produced on thesurface of the object,  These effects may
be employed for ornnmental and artigtic purposes,  Accord.
ing to the time of the immersion, the strength of the current,
and the proportion of copper to the tartaric soid, these irides- | part in the maintenance of the temperature of the human
cences may be produced of different shades and tints, whioh | body. 1f it is enlarged, the heat and steam escape more
may be varied or intermingled by shielding certain parts of | quickly, and the skin is soon cooled; if, on the conteary, it
the object by an impermeable coating of parafiine or varnish, | is wholly or partinlly elosed, by being elosely buttoned or by
while the iridescent offect is being produced on the parts left | s muffler, then the loss of heat is stopped, and the tempera-
exposed.  All colors, from that of hrass to bronze, scarlet, | ture of the skin mised. Thus there is nothing more inju-
blue, and green, may be thus produced at will, dicious than the constant wearing of a muffler or the thick

If it be desired to deposit nickel, the only modifiention of | neckerchiof of our forofathers, becauses it impedes the evapo-
the above process requisite is the substitution of precipitated || ration of the matter which ought (o pass out of the skin;
oxide of nickel for the oxide of copper, produced by precipi- | though, for the same reason, it is of great value in case of &
tation as above mentioned.  In the above process it will be | cold,
observed that the introduction of sulphuric acld into the bath | While the dampness of the atmosphere affects the evapo-
is avoided, nt least oxcept in such insignificant quantities as | ration through the lungs as well as the skin, clothing, by
may #till ndhere to the precipitated motallic oxides.  Now, 1| night as well as by day, regulates that of the latter. All cov
think it will oceur to most of your readers that the amount | ering which fmpedes this evaporation acts injuriously.
of ornamentation that could bo produced with metal work | Though no material is quite faultless in this respect, there
treated by the above process would justify u large outlay for * still u great difference o their structure.  The less they are
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impervious the more they are to be avoided. India rubber
stands at the bottom of the list, for it does not admit of the
passage of any water; leathor comes next; less objectionable,
Dut still repellent, is elose linen, a8 an fnstance of which we
may mention the blue linen blouses worn by the Belgians and
Duteh, and also the French, over their other garments as o
kind of waterproof. Cotton has a great advantage over the
foregoing, a8 It I8, 10 o cortain extent, porous; but the best
of all percolators is & woolen material. — Thus a flannel shirt
is more healthy than a cotton one, and a blanket a far better
covering for the night than a linen sheet

The action of the skin depends also upon the circulation
of the blood under its surface, and the latter is promoted by
outward friction; a material which indaces the latter is there-
fore also more healthy, and rougher underclothing, such as
woolen or coarse cotton, are preferable to the enervating finer
linen or silk.

Another point to be observed is the keeping of the skin
warm, because warmth keeps the pores open, while cold con-
tracts and closes them; and here again woolen clothing
stands first.

Thus it is proved that in point of porousness, friction, and
warmth, woolen clothing is to be preferred to all others.

But not only the material of theclothing is of importance,
but also its cut. In warm climates, where clothing is more
a luxury than a necessity, the loosest garments are the best;
but in those latitudes where a certain amount of warmth has
to be obtained by clothing the garments must be worn more
closely fitting. We have before likened the human body to
a steam jacketed pipe, where this steam is constantly in an

ascendant motion; the faster this circulation takes place, the L

more is the skin cooled; it follows, therefore, that the most
regular and constant evaporation is maintained by closely
fitting garments, and th2 soldier’s uniform is therefore the
healthiest of all.

We need not here enlarge upon the very extended use of
flannel underclothing, especially as shirts, which bhas come
in vogue since cotton clothing rose to such exorbitant prices
during the American war, and which, once appreciated, has
not been abandoned since. This has also led to the produc-
tion of a great many textile fabrics containing more or less
wool mixed with cotton or other fibers, in order to counter-
act the shrinkage of the latter and make the fabrics more
adapted for washing, one of the products being the vigogne
yarn, to which we have lately drawn atteotion,—Zex(ile
Manvfacturer.

A SIXPENNY PHONOGRAPH.

When a great scientific discovery or invention is an-
nounced to the world, such, for example, as the telephone
of Professor Graham Bell, the microphone of Professor
Hughes, or the phonograph of Mr. Edison, it is pretty cer-
tain in a short time to be followed first by spurious and un-
asuthorized imitations, which, if the invention be protected,
are nothing more or less than direct infringements of the
patent, and after that by highly interesting modifications of
the apparatus either for the extension of the principle, de-

Seientific Dmevican,

proper degree of hardness to insurc the best results, the
bandle of the instrument is turned, and at the same time
words are spoken against the diaphragm, which immediately
set up in it vibrations, which are communicated to the plate
or style.  While this is moving up and down, following the
vibrations of tho dinphragm caused by the voice, the stea-
rine coating of the bar, @ &, is steadily drawn in the direc-
tion of the arrow below the vibrating bar, receiving from it
a phonogram similar to that produced on the tinfoil of an
ordinary phonograph.

The stearine bar is then coated with a fine surface of plum-
bago, 50 as o give to it an electrically conducting surface,
and it is then electro-plated with copper by the ordinary
process.  Qut of the copper couting so formed the stearine
is removed, and a rigid backing of lead or other metal hav-
ing been run over the outside convex surface of the copper,

A SIXPENNY PHONOGRAPH,

a firm copper lined matrix or mould is formed, the whole
presenting the appearance shown in Fig. 3, and consisting
of a rectangular block having along the center of one of its
sides a semi-cylindricul groove, ¢, of copper, which bears
upon its surface certain raised striations corresponding to
the depressions which were made by the diaphragm on the
surface of the stearine. Into this groove is laid a piece of
lead wire of about three or four millimeters in diameter, and
the two being putinto a press and squeezed together, the sur-
face of the lead wire receives a permanent impression, which
is an exact reproduction of the original impression made
upon the stearine bar, From one copper matrix a very large
number of lead impressions may be made, and we are told
that the whole process can be goue through, aud lead wires,
each containing the record of a short sentence, can be made
and sold with a profit for one halfpenny each.

We have had an opportunity of testing this simple little
instrument, and the words come out of it with remarkable
distinctness, though of course with but feeble power; and
among the following words, all of which we have heard it
utter, some were unmistakably clear: *‘ Mon cher ami,”
“Louis Quatorze,” * Victor Hugo,” ““La République,”
“ Octavie,” *‘Bonjour,” * Lambrigot,” ‘* Misérable,” and
““ Miracle,” and it is a curious fact that while in the phono-

veloping further physical facts, or to analyze those already
discovered; or else for the re-
duction of the instrument to
its simplest possible form, so
as to place in the hands of
the teacher as well as in those
of the million a scientific
toy which can illustrate and
render familiar the principle
which lies at the base of the
more important and typical
apparatus.

The sixpenny phonograph,
which is represented in Fig,
1, consists, first, of a hollow
cone of pasteboard, about
one inch and a half in diam-
eter, whose apex Is connected
o the” center of a similar
sized pasteboard disk by
means of a lead wire sbout
sixteen inches long; and,
second, of a small board or
tablet, on which is fixed one
or & larger number of short
lengths of lead wire, cach of
which bears upon its upper
surface a phonographic em-
bossed record corresponding
1o & certain word or sentence, by which it was originally |
produced.  The method is as follows: The upper surfnce of i
A rectangular prism of glass, or other hard and rigid mate- |
rial, Is thickly coated with stearine wax, which is then |
scraped into & convex form, as shown in the dingram, Fig, !
2, In which a represents the glass bar and b the convex coat. |
ing of stearine. This bar is then fixed Into a simple phono-
graphic instrument, which, by means of a scrow or other
mechapieal contrivance, traverses it at a suitable speed e
low a diaphragm.  This diaphragm is rigidly held around
ita circumference by an annular framework (not shown in
the disgram), and Is in every respect exactly similar to the |
disphragm of an ordinary phonograph. To the centor of |
this disphragm is attached o thin flat plate, whose lower end |
1% cut out to a coneave curve to fit the convex surface of the
stearine, b, When all I properly adjusted, and the tempe.

graph the words ““ Phonograph,” and ““How do you do?”
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A SIXPENNY PHONOGRAPH.

come out with exceptional distinctoess, so in this instrument
the words *“ Bonjour," and the name of the inventor, “ Lam-
brigot,” are the clearest of those we have heard.

It is only fair to Mr. Edison, the inventor of the phono-
graph itself, to point out that the plan of producing a pho-
nogram on a stearine surface, and afterwards reproducing it
in copper by the process of clectrolysis, was suggested by
him long ago, but we do not understand that M, Lambrigot
clsims any novelty for that portion of the invention, but
more especially for having produced a little instroment at
the cost of a few pence, which enn demonstrate the action
of the phonograph and illustrate some of the most beautiful
phenomenn connected with the sclencs of neoustios.

The sixpenny phonograph described as above in Engineer-
fng, is a novel affair, but we doubt if it s, after all, as stm-
ple and effective as one described and illustrated in our

rature s so arranged as 10 give o the stearine surfuce the | columns some ¢ight months since, Page 118, Vol, 20,

[JunE 7, 1870.

Compressed Alr for Blasting In Minos,

At a meeting held at Manchester, England, recently, Mr.
Joseph Dickinson, H. M. Chief Inspector of Mines, in the
chair, a paper ** On the Advantages of Compressed Afr ut
High Pressure (8,000 1b. and upward to the square Inchy ny
compared with Blasting by means of Gunpowder or other
Explosives,” was read by Mr. W. E. Garforth, of Dukinficld,
After referring to the various efforts which had been made
to dispense with gunpowder for blasting in mines, Mr, Gar-
forth stated that o machine had been invented by Messrs, Gar-
forth, of Dukinfield, for bursting down conl by menns of
compressed air. The machine was portable, of small dimen-
sions, so as to be suitable even for small mines, and could be
worked by two men, and by it air had been compressed to
046 atmospheres, or 14,200 1b. per square inch. The com-
pressed air was convéyed through wrought iron pipes to a
cast iron cartridge 12 inches long, placed in a hole drilled in
the coal, and the cartridge, when its known breaking strain
was reached, burst and broke down the coal,

A machine had recently been made by Messrs, Garforth
which was capable of giving 2,000 1b. pressure to the square
inch, and by permission of Messrs, Morland, of Hollinwood,
a trinl was made at the Bower Colliery in the presence of
some of the members of the Geological Society under the fol-
lowing conditions: The coal known as the Bower Mine was
5 feet thick and very hard. It was undercut to the depth of
4 feet 6 inches, and by a drilling machine a hole was cut 801¢
inches in depth and 7 feet from the cut end of the ¢oal. The
cartridge, 1134 inches long, 8 3-16 inch diameter, and 9-16
inch thick, was put into this hole and stemmed tight. The
pipes and machine were then attached, and at 9,558 1b. pres-
sure per square inch, the coal was broken down, the quantity
being estimated at between 5 and 6 tons. )

After describing the great difficulties which had been ex-
perienced in perfecting the machine and the cartridges, Mr.
Garforth proceeded to lay before the members his ideas of
how this great power, obtained by means of compressed air,
could be utilized. He would first state that among other points
which had been proved by the experiments which had been
made were: (@) that 14,200 1b. pressure per square inch could
be obtained; (4) that a pressure of 9,550 Ib. per square inch
was sufficient to break down the coal in a hard mine like that
of Bower Colliery; and (¢) that the pressure when obtained
could be kept for hours both in the machine, pipes, and
cartridges. In the suggestions which he was about to make
he felt convinced that a machine to meet the requirements
of deep mining should be such as not to require too much
manual labor, owing to the high temperature experienced in
deep and extensive workings.

‘What he proposed was to use a vessel or small receiver,
made so very strong that the bursting point would be six or
seven times the required pressure, proved beyoond doubt to
be perfectly safe in transit, also of such a capacity as would
allow highly compressed air to expand into the pipes and
cartridges without reducing the pressure below the known
bursting point of the cartridge. The air compressing machine
necessary to fill this receiver with highly compressed air
might be fixed on the surface, or, if preferred, at the bottom
of the shaft, and worked by
steam in the ordioary way.
These portable  receivers
should then be charged with
air to the required pressure,
sent into the various working
places, attached by means of
a valve and pipes to the car-
tridges with the coal, and then
by simply opening the valve
the air in the receiver would
rush into the cartridge and
explode it, the operations re-
quiring dittle or no manual
labor. Of course, it would
be understood that the receiv-
cr could be plsced at a suf-
ficient distance away to obvi-
ate the use of pipes; the re-
ceiver could be placed near,
and the valve opened by other
means,

1f the expansion of the air
were found to be such as to
make the reoviver too Jarge, &
small hydraulic pumpemight
be connected to it, and by
forcing water through the
valve opening upward, the water would thus occupy the
place of the air, and by this means any pressure which had
been lost through expansion eould be recovered, or, if neces-
sary, increased to more than the original pressure.  As water
was, comparatively speaking, incompressible, the time takon
to effect this operation would not be long nor the labor very
great,  In the same way that machines were improyed upon

the original idea, so he felt convinced that in a short timo

this great force of ten, fifteen, or twonty thousand pounds
pressure per square inch would be so utilized that they would
be able to put into the hands of the miner a power that, when
gunpowder and other explosives were prohibited, would en-
able bim to get the conl with the same facilities as now, with-
out the risks from blown out shots, explosions, or the pro-
duction of deleterious gases, oy

It might uppear strange to old miners when it was b M

to place a swmall maching o the bands of the workmen, but




‘more strange than it did to engineers when men
worked by hand what was now done by planing,
eting, or other machines. When they considered the great

rostric Ak present placed upon the use of gunpowder and
~ other « ives in mines, and that every day the conl to be
_got lay at a groater depth, and the difficulties of getting in-
“croased more than pre rata with the depth, he thought there
could belittle doubt that in a few years the government would
atirely prohibit the use of explosives in mines. He now
proposed to compare the two systems of breaking down coal
~—by gunpowder and that by compressed air at 8,000 Ib.
pressure per square inch or upward, The undermining of
the coal would in both cases be about the same, also the time
taken to drill the hole, provided the machine drill was used.
1f the armogement of the recelver as proposed in the fore-
golng remarks, with or without hydraulic pump, were carried
out, then the time taken to fire the gunpowder or burst the
cartridge by compressed air would be about the same. In
stemming the holo there would be a gain in favor of gun-
powder of about ten minutes, but at the same time it would
be at greater risk. If instead of the portable receiver a ma-
chine had to compress the air to the required pressure, there
would be a gain of about thirty minutes in favor of gun-
powder; but, as they were aware, when a shot had been ex-
ploded by gunpowder the working place was filled with
smoke for a quarter, half, and in some cases three quarters
of an hour, 8o that the gain in time was more than counter-
balanced.

Compressed air, however, possessed ndvantages ever gun-
powder which could nat be too highly estimated, above all
us regarded safoty. He thought thore was no one connected
with mining but would admit that the time had now arrived
when some power ought to he found to supply the place of
gunpowder when it was prohibited, to enable us to produce
conl as economically then as now. Should gunpowder and
other explosives be prohibited, what was the best means to
supply their place? He thought for the reasons he had named
in the foregoing paper that compressed air would stand fore-
most, especially for its safety. Although monetary consider-
ations might, to a certain extent, weigh with people, no one
could deny for a moment, after seeing the lavish expenditure
muade by colliery proprietors for the safety of their men, that
safety was the main considerntion with both mine owners
and the managers.—Colliery Guardian.

THE NEW YORK ACADEMY OF SCIENCES.
A meeting of the New York Academy of Sciences was held
Monday evening, May 12, Prof. Newberry in the chair,
COPPER AND SILVER IN MAINE.

At the request of the president, Dr. Hamlin, the author of
a very.interesting book on tourmalines, gave an account of
the new mineralogical discoveries in Maine. Until very re-
cently it wns not known that either copper or silver existed
in Maine. A copper belt, some two miles long and from 200
to 400 feet wide, bas now been discovered about the middle of
the southern part of Maine, directly on the coast; but it is
impossible as yet to present any trustworthy information in
regard to the richness of the deposit.

Some twenty miles to the northeast of this copper belt sil-
ver has been found in flakes, masses, and filaments, speci-
mens of which have found their way to Boston for exhibition.
A shafi has been sunk some hundred feot deep, and it is re-
ported that the ore increases in richness with the depth,

GEOLOGIUAL NOTES,

Dr. Newberry announced the receipt of a collection of
fossils from Moosehead Lake, and also of one from Fort Ben-
net, Dakota, which latter appearcd to the finders ns of
yogetable origin, resembling a species of nuts, but which on
examination proved to consist of saurians’ tecth, having some
resemblance to the teeth of crocodiles, but not being as yet
sufliciently investigated for identification,

Further geological investigation of the north ghore of Long
Inland confirms the conclusion previously arrived at, that the
micaceous sandstone found therein the glacial drift, and con-
taining impressions of dicotyledovous loaves, belongs to the
cretaceous period.  Its source has not as yet been nscer-
tuined,

The paper of the evening was by Dr. Albert R, Leeds, of
the Stevens lnstitute of Technology, on the presence of per-
oxide of hydrogen in the atmospbere.

PEROXIDE OF HYDROGEN IN THE ATMOSPHERD,

The existence of hydrogen peroxide in the atmosphere hos
been doubted by many investigators, The reason of this is
10 be found in the dificulty of ascertaining its presence, soc-
ing that several other substances, such as ozone, nitrous neld,
and nitric acld, give almost identical reactions. Numerous
tests have been devised to distinguish theso substances, but
nearly all are liable to objections. A solution of fodide of
potassiom and starch is colored blue by ozone ns well ns by
the peroxide. The addition of sulphate of iron, or of lit-
mus, has been recommended, but the results have been
questioned.  Btruve proposed n solution of oxide of lead in
cuustic potash, with the addition of o few drops of basie
neotate of lead, in which the peroxide of hydrogen produces
i procipitato of binoxide of lead. A freshly prepared solu-
ton of guaincum that has not been exposed to the Hght, and
to which n watery fnfusion of malt has been added, first turns
Pink and then hlue by the sction of the peroxide, nnd forms

A Lest of such dolicaey that one part in ten millions can ensily
bo detected, Yot this test is also affected by ozone, The
Investigations In progress at the Institute seem to Indieaty,

oxide of hydrogen does. The game remarks apply to thoe test I
of A. Lovy, of Parls, who uses arsenious acid and arsenite of

sodlum, which are converted into arsenic acid and sodium

arsenate by the action of ozone,

Rewsoning from the analogy of the recomposition of nitrato

of ammonia from nitrous oxide and water, our distinguished

chemist, Sterry Hunt, threw out the ingenious suggestion

that the nitrates in the atmosphere might be due to the com-

bination of atmospheric nitrogen with evaporating water,

Later, Schonbein, the discoverer of ozone, came 1o the same

conclusion from different premises, and actually found ni- |
trites in the air wherever water was evaporated.  Boblig,

however, demonstrated that in these experiments the proper
precautions had been neglected, and that the nitrites found
pre-oxisted in every case in the atmosphero. When the air
was proviously purified from every trace of nitrites none
could bo detected in the results of the experiments, This
wns n fortunate fact, for if nitrites were formed by mere
evaporation of water inghe air, atmospherie tests would be of
no value, as we conld never determine to what agency our
reactions were due.  In another sense, however, it was un-
fortunate, as it deprived us of a very plausible explanation
of nitrifaction in the atmosphere, on which plant life is in a
great measure dependent.

The most extensive investigations of the presence of hydro-
gen peroxideare those of Schoene, of Moscow, who examined
all the snow, hail, rain, and sleet that fell in Moscow for one
year, beginning July 1, 1874, and ending June 30, 1875. He
found peroxide present in 208 out of 215 specimens of hail
and rain, and in 86 out of 172 specimens of snow and sloet.
The average amount was 0°17 c.c. in 1,000 cubic meters of
air, His method was to add his sample to a weak solution
of fodide of potassium and starch, and to compare the color

ation with that produced by standard peroxide solutions of
different strength. He found among other interesting results
that the equatorial winds were much richer in peroxide of
hydrogen than the polar winds. Houzeau, of Paris, was un-
uble to find any peroxide in the atmosphere of that city, and
it is suggested that it may be absent in some localities, Prof.
Leeds found none in Hoboken, although his processes are so
delicate as to enable him to detect minute quantities like the
following: 100,000,000 parts of air were found in one
analysis to contain 16 parts of ammonia, 10 parts of nitrous
acid, and 17 parts of nitric acid, equivalent to 15 parts of
nitrite and 20 of nitrate of ammonia.

The influence of these substances may be of the utmost
importance in relation to health and disease, as well as to
vegetable life and growth. But the investigations made in
reference to their determination, both gualitative and quan-
titative, will be of limited utility so long as any doubt is pos-
sible as to the reliability of the tests employed. When the
New Jersey Bourd of Health desired Dr. Leeds to furnish
them with trustworthy ozonometers to be used in systematic
observations throughout the State, he was obliged to reply
that there were none he could recommend

INDUCED MAGNETISM.

Mr. Wolcott then exhibited an experiment to show that a
wire, magnetized at its middle point by contact with the pole
of a magnet, had the same polarity at both ends.  Prof. See-
ley then made some remarks on induced magnetism, which
were discussed by Mr., Warner, and the Academy adjourned.
C. F. K.

Hyposulphito as n Therapeutie Agent.
Anthony's Bulletin containg n communication from a corre-
spondent proclaiming the rare virtues of hyposulphite of soda
as cure for erysipelas, Medieal men are familiar with the
use of hyposulphite ns o somewhat active aperient, and it is
regarded by some as very valuable in removing impurities
of the blood; but it has not come much into use in medi-
cine. We place the new claim for it on record, but would
caution our renders ngainst experimenting with discase.
Erysipelas is too dangerous o muludy to be tampered with,
and should be placed under the treatmont of a competent
medical man, We subjoin the communieation in question:

“I take pleasure in communicating the needed informa.
tion concerning the virtues of hyposulphite of soda in erysi-
pelns,  Of courso, when erysipolas proceeds from a wound,
it is more delleate to mannge, and requires the best surgical
skill; but when it Is of the milder form, on the outside skin
in the face or any other part of the body, proceed as fol-
lows: Tuke of hyposalphite of soda any quantity, and make
a saturated solution In n bottle of any convenient slee—aix,
elght, or ten ounces, If the individual is a strong, hearty
man, and the disease has a good start, give your patient one
tablespoonful every hour for twelve hours; then decroase
the doso, a4 the benofits becoms manifest, say once in throo
hours, It mny onuse dineehon; but never mind, it will do-
stroy any fobrile symptoms,  Twenty-four hours is gene-
rally sufllelont to produce a decided ehange for the botter,
unless it how six or soven diays’ start, in which case It will
take longer,  The results ary generally so wonderful that [
Lave never known the remedy to fail.  With an old person
you may substitute n teaspoonful for tablespoonful, and oneo
every two hours,  You may put this down: that the sooner
you can get o good quality of the soda solution into the body,
the sooner the trouble will be over, Now, for an outward
appleation: use equal parts of the sods solution and gly-
corine; saturnto cotton flannel with the above, and lay on
the part affected,  Bat simple food—avoid all exciting food
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“Hypo s equally as eflicacious in any polsons from in-
gects or vegetables; old wounds in sores are soon hiealed by
washing the parts In n solution of soda. It is also good in
typhoid fever, carerully administered.

“ Now, if o person has a form of ¢rysipelas that is not so
decided, but (say) chronie, let bim take a teaspoonful cyery
night of the solution, and the disease will be entirely re-
moved, if kept up for a menth, The disease seldom o
never attacks a person the second time when eradicated by
the soda treatment,

“If any other information is needed, T shall be very
much pleased to communicate, for 1 consider the foregoing
has saved my life, and it has cured fifty persons in succes-
sion without fail right under my own supervision.”

st b e e

RECENT MECHANICAL INVENTIONS,
An improved apparatus for automatically measuring and
discharging grain has been patented by Mr, Robert H. Ed-
miston, of Loveland, Col. It is particularly intended for
use in connection with thrashing machines o measure the
grain as it is delivered from the thrasher.
Mr. Daniel D. McIntyre, of Sterling, Neb., has invented
an improved washing machine, consisting of a semi-cylin-
drical suds box, having a slotted bottom, and haviog a pump
barrel for creating a circulation of the suds, as the semi-
eylindrical rubber is operated by means of a hand lever.
An improved press for compressing eotton and other simi-
Jar materials has been patented by Mr. W. J. Butts, of
Willow Green, N. O. It consists in a horizontal box
mounted on wheels, and drawn forward by a screw, the
ribbed bed at the end of the box being drawn forward by a
serew toward a fixed ribbed platen, so as to compress cotton
contained in the box.
Messrs, F. E. Cross and R. G, 8Speirs, of Waterbury, Conn.,
have patented an improved machine for straightening and
cutting wire. It is arranged to work automatically, and it
consists in an arrangement of clamps and a stopping device
in connection with cutting mechanism, which cannot be de-
scribed without an engraving.

An improved grain toller has been patented by Mr. David
Waugh, of Willsburg, W. Va. It consists in a notched ro-
tating disk armanged in the grain tube. It is contrived so
that the grain that passes through the notch as the disk re-
vo'ves is counted as toll,

An improvement in machines for dressing millstones has
been patented by Mr, David L. Ellis, of Homer City, Pa.
It consists in the combination of an adjustable slide provided
with a rubber block or strip and set screw, and a peculiar
arrangement of frame and feed screw.

Messrs, 8. S. Black, of Fredericton, N. B., and Charles
A. Black, of Chicago, I, have invented an improved ma-
chine for trimming the sole edges of boots and shoes. It
consists in a combination of ingenious devices, whereby the
sole is quickly and neatly trimmed.

Large Farming a Precarious Business,

The following figures are given by a San Francisco cor-
respondent of a Philadelphia paper, as evidence #hat farm-
ing onn gigantic scale 8 profitable neither to the country
nor to the farmer. He says: ““ The largest wheat producer
in Californis, or in the world, is Dr, H, J. Glenn. He was
formerly from Monroe County, Missouri. He is a man of
great enterprise and cnergy. His ranche lies in Colnsa
county, and comprises 60,000 ncres, nearly all arable land.
He has this year 45,000 acres in wheat, which, ata low cal- ~
culation, will produce 900,000 bushels. His wheat will sell
for 85 cents per bushel, or £765,000. Dr. Glenn has been
farming ten years, and one would suppose he ought to have
a handsome sum to his credit in bank; but what with a
failure of crops—which occurs two years in every five—and
the enormous interest he pays on his loans, he is said to owe
a round million of dollars. Last year his credit was bad,
as he bad no crop, Now, with his splendid erop in pro-
spect he will probably get out.  The Dalrimples of St Puul,
who, ten years ago, were the largest farmoers of wheat in
Minnesota, raising as much s 40,000 bushels in a singlo
year, wont to the wall,  Another large wheat raiser is D,
M. Roavis, whose land lies on the borders of Colusa and
Butte counties, o is also from Monros county, Missour,
and has an unpretending little estate of 15,000 acres, 13,000
of which are In wheat, which be thinks will average this
year 80 bushels, or 890,000 bushols, e also is hard pressed,
and I am told is paying D per cent on a couple of hundred
thousand dollars of borrowed money. If farmers raising
half a million to & million bushels of wheat cannot get out
of debt, it might ba well to inquire what is the use of having
#0 mueh land?  The trath Is that from the frequent falluro
of orops In California and the waste that attends on largoe
operations of that kind, farming on a glgantio seale in this
portion of the Pacific coast must bo considered a failure.
North of this, in Oregon and Washington Territories, there
I8 no fallure of the harvest; farming aperations are carvied
on on a smaller seale, and consequently the farmers, while
not rolling In wealth, are all woll to do, ™

Rapid Communlention, L4
A merohant, sitting in his office in South 8t,, Now Yurk,
rocontly reccived an answer to his dispateh sent to 8
six hours previously.  Thirty thousand miles i
good time, even for the telograph. The ob

and drink; farinaccous diet is absolutely necessary. If you
enn bathe tho part affeated with the above solution, do yo;

bowever, that ozone acts upon it much more slowly than per

then lny on the saturated cotton,

is $2.80 por word; to Yokohama, ’&m
'olplwr. in 80 well systomntizod hy certain
that u single word serves for .m hon
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The Electric Light.

Mr. W. H. Preece, the eminent electrician, recently de-

livered, at the Albert Hall, London, a lecture on the Exhi-
bition of Electric Lighting Apparatus. The Prince of
Wales, the Duke of Edinburgh, and a large assembly of
ladies and gentlemen were present. The Werdermann light
was one of the first shown, and while it lasted, was both
bright and steady. Mach attention was also excited by the
light produced by iridium rendered incandescent by elec-
tricity, and much satisfaction was expressed at its extreme
brightness, purity, and steadiness. The Lontin light also
made a brlliant show, and the Rapicfl was greatly admired
on account of its steadiness. Then came the turn of the so-
called **candles,” constructed on the systems of Jablochkoff
and Wilde. The former of these, ranged round the upper
corrider, for an instant shone brightly, but afterward gave
evidence of capriciousness. On the other hand, the Wilde
Jamps, from their being close together instead of distributed
over a wide circuit, or from some other cause, burned very
steadily and well. Mr. Preece then introduced the audience
to the **holophote,” a powerful lamp for ““illuminating the
depths of the sea,” about to be introduced into the ports at
Spithead, with a view to testing their value in detecting the
advance of an enemy’s torpedo. He next referred to the
advantage of the “ arc ” over the ** incandescent ™ system in
economy of power, and the strength of the incandescent
lamps in their great steadiness and durability. The Wallace-
Farmer lamp was then tried, and with very satisfactory re-
sults; and the eyes of the audience were next directed up-
ward toward the great Siemens light, or rather chandelier,
hanging from the inside of the dome, and which made a
noise far less agreeable to the ears than the light was to the
eyes.

Mr. Preece dwelt upon the many short-comings of the
electric light as at present produced—the noise, the flick-
ering, the deep shadows, and the whiteness of a light which
sets all calculations based upon the warm yellow of gaslight
at a defiance. On the other hand may be set the absence of
smoke and the purification instead of poisoning of the air
in large bmldings.

A NEW STEAM HAMMER.,

The accompanying engraving illustrates an application of

Mr. Wadsworth's steam controlling valve to a steam ham-

Scientific Qmervican,

in the engraving. Further particulars relating to this in-
vention may be obtained by addressing Mr. Herbert Wads-

worth, Merchants' Bank Building, 28 State street, Boston.
: e S el

ATTACHMENT FOR BOILER FEED PUMPS.
The accompanying engraving shows an improved attach- |
ment for boiler feed pumps, for introducing into the boiler |

CLEGG'S FEED PUMP ATTACHMERNT.
along ‘with the feed water any liguid for preventing or re-
moving incrustation or scale, or to prevent foaming. It con-
sists in a short pipe screwed into the lower end of the pump,
having at its outer extremity a cup for containing the liquid
to be introduced into the boiler. Between the cup and the
pump there is a check valve in the pipe, also a stop cock for

mer having a rotating anvil, the valve and the anvil block
being both under control of the same
lever.,

The valve, being substantially the same
as that described in connection with the
steering apparatus patented by the same
inventor, and illustrated on page 191 of cur-
rent volume of the SCIENTIFIC AMERICAN,
will not be described in detail in this con-
nection. It is perhaps enough to state
that it is capable of perfectly controlling
the admission of steam to opposite ends of
the cylinder, so that a blow of any desired
strength may be given.

The value of this valve as applied to the
working of a steam hammer lies in the
facility with which the ponderous machine
may be controlled, and the exemption from
the possibility of accidents, such as the
striking of the piston on the cylinder
head, in case of the moving of the anvil
from below the hammer, the valve being
80 contrived as to admit steam at the
proper point in the stroke to cushion the
piston.

The lever, A, of the controlling valve is
moved through the medium of the rod, B,
hill craok lever, C, and rod, D, by the
lever, E, which is fulerumed in 4 ball and
socket joint, and is capable of universal
motion. The lower end of this lever ex-
tends through two slotted and pivoted see-
tors helow the floor, which are arranged at
right angles to each other, and are con-
nected one with the controlling valve, and
the other with the mechanism by which
the anvil is turned, This construction ad-
mits of controlling all of the movements
of the machine by a single lever, Moving
the lever to the right or left effects the
steam supply, and moving it forward or
backward sets in operation the mechanism
which turns the anvil, Theanvyil, as will

closing the commuuication between the cup and pump. Out-

bie observed, is made convex on one of jis
sides; it hasalso o rounded corner and a
square corner, all of which are found very
convenient in forging irregular work. 3

Although this machine is intended for
bending ships’ ribe and performing other
similar aperations, the details of some of
the parts by which this kind of work is
done are omitted for the sake of giving
clearer iden of the other parts,

The ingenious valve used in this ham-
mer seems a8 woll adapted o one of s
applications as another, performing its
functions easily and with precision, whe-
ther used fn the steering appamtus pre
viously described or in the hammer shown

‘

WADSWORTH'S STEAM HAMMER,

[JUNE 7, 1879.

side of the check valve there Is a small air cock, which may
be used to admit small quangities of air to the pump to act
as an air cushion to the plunger to obviate pounding and
the consequent wear and tear of the pump,

Thisinvention was recently patented by Mr, Benjamin
Clegg, of 526 Richmond street, Philadelphis, Pa., from
whom further information may be obtained.

RECENT AMERICAN PATENTS,

An improved waste valve, which is applicable to either
wooden or iron pumps, has been patented by Mr. Perry A.
Peer, of Comstock, Mich. 1t consists of a pivoted cover ar-
ranged to slide over an aperture in a base plate that is se-
cured to the pump.

Mr. Edwin A. Benson, of Detroit, Mich., bas patented an
improvement in hydrants, which provides for removing, re-
placing, repairing, renewing, or otherwise manipulating
the ground faucet or valve of a hydrant without removing
or digging around the box which contains it.

An improvement in car brakes has been patented by Mr.
Nathan Webb, of Sacramento, Cal. The object of the in-
vention is to provide a simple car-connecting brake clamp
that can be used as a supplement to any other brake connect-
ing clamp.

A hand car, adapted for running upon a track and dump-
ing its load, and which may be used for loading wood or
coal upon locomotive tenders, and for other similar pur-
poses, bas been patented by Mr. Stephen Johnson, of Hunts-
ville, Texas.

An improved steam rock drill, in which the valve is shifted
by the piston before it has completed its stroke, so that the
piston will be cushioned, has been patented by Mr. Thomas
J. Murphy, of New York city.

An improved weather strip, patented by Mr. Lawrence
Scully, of Meridian, Miss., consists jn a strip of rubber fit-
ted to a groove in the bottom of the door, so that both of
the edges of the strip project below the door and act as fend-
ers against wind and rain.

Mr. William J. Orr, of Rock Hill, 8. C., has patented an
improved dust-excluding and car-ventilating window, which
consists of a series of vertical parallel pivoted transparent
slats between which the air passes freely, and which may be
so adjusted that when the train is in motion a draught
will remove the air from the car.

An improvement in the class of burners used for burning
gasoline, naphtha, etc., has been patented
by Mr. William H. Raussell, of Sedalia,
Mo. It consists in a burner tube having a
cup near its upper end, a base piece at its
lower end, and a& hollow wire wound
around the upper end of the burner and
concealed in the cup with its ends extend-
ing to the base piece, one communicating
with the supply pipe and the other with a
chamber leading to the burner.

An improvement in passenger registers
for cars, omnibuses, ete., has been pa-
tented by Mr. 8. B. Crane, of Davenport,
Town. The seat or foot rest is made mov-
able 50 that when a passenger sits the de-
vice closes an electrical circuit which is
connected with a recording device.

An improved spark arrester patented by
Mr. Allan Talbott, of Richmond, Va., is
intended for arresting sparks as they issue
from the furnaces of steam boilers, and
preventing them from passing into the
open air. It consists in a number of in-
verted hollow truncated cones placed at
the hottom and top of the smoke stack.

Mr. Martin Rabenau, of Baltimore, Md.,
has patented an improved apparatus for
treating leaf tobacco for developing its
flavor, increasing its burning qualitics, and
darkening its color.

Mr. Thomas I, Locher, of Alburtis,
Pa., has patented a chair having a frame
made entirely of band iron. The object
of the invention is to produce a chair hay
ing the greatest strength and righdity with
the employment of a small amount of
material.

An improved heat regulator for incuba-
tion has becn patented by Mr. Frederick
Meyer, of Doylestown, Pa. It consistsin
o lever carrying a tube with reservoirs at
ench end containing ether and mercury;
when the heat expands the other the mer-
cury is forced to one end of the lever,
causing it to tilt and operate the damper.

An improved pole attachment for vehi-
¢les has been patented by Mr. James L.
Dykes, of Demopolis, Ala, The object of
this invention is to furnish combined thilly
and tongue which may be readily adjust-
ed as thills or tongue.

Mr., George W. Willinms, of 8an Diogo,
Cal., has patented a simple and efficient
trap for catching animals. It consists of
a toothed ring secured to one end of a
bent. spring, the other end of the spring
being provided with teoth and held down
by a tripping device, )
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TERRESTRIAL GASTEROPODS,

Noxt to the insects no olass of animals presents such o
variety of families and species ns the mollusks,  While
the majority of them inhabit the son, & Hmited numbor abide
in sweet water, and a fow only live on dry land.  Theso all
belong to the order of Gasteropodn, and differ from the ma-
jority of other mollusks by belng supplicd with well de-
veloped pulmonary organs, enabling thom to breathe atmo.
spherie air.  They may be divided into two groups—sannils
and slugs—the formor of which are provided with a helical
shell, while the latter are entirely naked sholl, possessing
jnstead of a shell only a ealearcous deposit under the shield
forming the fore part of the back.  As the anatomical struc-
ture of both groups is identical wo may describe them joint-
ly. From the head protrude two pairs of tentacles, which
buve the form of the finger of a glove, and may be retracted
and projected.  The posterior pair carry the small black
globulur eyes. The tentacles are very sensitive to the toueh
and the eyesight is apparently very poor; the animal.depends
on its feclers, principally, for guid.
ance. The mouth is located in the
center of a thick muscular mass; in s
the upper lip lics embedded o
crescent-shapoed grooved plate, form-
ing the upper jaw. Directly below
and opposite to this is placed the
tongue, which carries on its upper
surface a disk lined “with numerous
transverse rows of teeth, In eating
the snail grasps its food »_,ween the
upper jaw and tong .o, and rubs it
toa smooth paste between the frie-
tion plates, By the peculiar motion
of the tongue the paste is conducted
into the wsophagus and stomach.
On both sides of the tongue are situ-
ated the salivary glands, connected
with the mouth by separate ducts.
Behind the stomach is found a vo-
luminous liver. This is traversed
by the intestine, which turns, after
leaving it, and leads to the anus
located in the neighborhood of the
branchial opening. Into the same
opening are also emptied the secre-
tions of the kidney, which is situn-
ted near the heart.

Two minute glands near the en-
trance of the cesophagus are the
only organs that might be considered
organs of hearing.

Respiration takes place through
the branchial aperture, from which
the air is conducted to the lung, a
cavity nearly filled with a porous,
spongy mass, from which numerous
minute veins lead to the heart, The
latter has two chambers, and by
its pulsations sends forth the purified
blood coming from the lung on its
journey through the body, from
which it returns again to the lung.
The foot, or rather the ventricular
plate bearing that name, is formed of
powerful muscles, which propel the
animal by alternate contractions and
expansions.

Among the principal conditions
necessary for gasteropodal life on
dry lund are moisture and warmth,
If deprived of moisture by being, for
instance, placed in a pasteboard box
in a dry room, most snails will
die soon. Instances are, however,
on record in which snails have been
kept, apparently dead, for months
and even years, and revived again
by the application of a little
warm water. It is, therefore, natu-
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About forty l\iﬂ'rrrn(! I Switzerland, Bavaris, Wirtemberg, and Austris, snail

bands, or numerous frregular stripes. ; ‘ =
’ h : lture at one time attained considerable importance. They

varletlos are known, The larger snail is Helie pomatia, or |cu : ‘ e arait
the edible sovail, which is very common throughout this | were raised in numerous g:‘nl”“-;h;-“ lm I‘I;“”V i
country and Europe. 1 m‘llhnn‘ were :mml.‘t“)" raised, untl' s llupu. l"l", ;I. : ,,.,;,,,‘,
Some snalls hibernate regularly. Helie pomatia either | tris.  Although this industry has now nearly disapy red,
snails are still eaten in large quantitics in Ausiria. They

are collected in the fall and kept between layers aof oats for
in those countries are ZL

works its way into the ground or seeks refuge in a natural
onvity, snd proceeds at once to close the entrance of its :
shell by a cover formed of materinl similar to that of the | use The snails most l-h:cn'wd
shell.  The cover, although not firmly attached to the shell, | pomatia, aspersa, and hortenasis, \ ;
fits almost air-tight into it. In this state the snail remains | Soails are of great importance as an t.lrlll'lr of food and
| throughout the winter, until the warm air of spring and the ‘ commerce in Italy, where numerous kinds are consumed

increased moisture of the soil call it into life again. in large quantitics, The principal seat of the snail trade
In extremely dry weather, or on cool days, snails which | is Palermo, but all larger cities have numerous establish-
do not hibernate retire into their shells; remaining for u:memnlr.‘linz in them, and in some ])L‘Ul'i. snail growiog
while near the entrance, the salivary glands secrete a viscid ; and snall bunting form distinet trades. Snails are :-xlrr’mfr-
mucus, which soon forms a partition, closing the shell en- | ly cheap, and this accounts for their enormous consumption.
tirely. As the exterior surface is exposed to the air, the | In the “* flying " street kitchens a plate of snall soup can
viscid massdries and forms a thin membrane, which is kept | be hiad for one or two soldi, and this, together with a handful
| elastic by the moisture exhaled from the snail. . As respira- | of maccaroni and a slice of watermelon, forms the daily
. repast of the average Italian lnzza-

I rone.

To the second group of terres-
trial gasteropods, Limacider, belong
our common slugs. They have no
shell, but a calcareous deposit of
more or Jess firmness in the shield
covering the neck may be regarded
as the rudiment of the shell. Ana-
tomically the slug corresponds to
the shelled snail, except that the en-
trails, which in snails are contuined
in a bag extending into the interior
portion of the shell, are, in the
slugs, contained in the main body,
which is ordinarily covered by the
mantle.

Slugs are divided into two sub-
families—Arionand Limax. Arion
rufus, as a representative of the
former, is very common throughout
Europe, about five inches long and
of variable color, generally black or
reddish-brown. Similar in appear-
ance and size is Limaz afer, or road
slug of Europe; it is generally black
or dark-brown, and very common.
This species is represented in the
engraving.

— waweoe—
Angora Goats Turned to Profit,

The San Francisco correspondent
of the Baltimore Sus reporis a
more hopeful prospect for those
who have invested so largely in the
raising of Angora goats on the Pa-
cific coast. Hitherto these animals
have not been profitable owing to
the lack of a market for mobair,
He says:

The owners of some thousands of
these goats, before abandoning the
enterprise, concluded to try some
way to utilize them. They estab-
lished experimental works in San
José, the beautiful garden city, fifty
miles south of San Francisco. Af-
ter much experiment and vexatious
discouragement they have now a
flourishing factory, with fifty hands,
over one half women, *The An-
gora Robe and Glove Company™
have founded a new and very pro-
fitable industry. They have a large
tannery, and they have created an
unlimited demand for goat skins,
till now of no paying value. Their
goods, like the woolen fabrics of
the coast, challenge comparison with
like goods in any part of the world.

ral that snails prefer moist spots,
shady places under shrubs, trees,
stones, ¢te.  Many prefer to creep
below the Jayer of leaves and moss
covering the ground in forests, and some even live botween
the bark and wood of trees.

The most common family is that of Ielix, of which alone
nearly 5,000 species are known. They all have shells which
have either the familiar form of the garden snail or are o
little more elongated, The shells are generally wound from
right toleft, that is, when the mouth of the shell js placed
to the right of the observer, the umbilicus turned toward
the latter, the whorls will be seen to pass down from right
to left toward the end. The whorls may either come into
contact in the center and form n spindle, ‘or may romuin
separated, forming o bollow shell, In some of these the
umbilicus is closed, in some open.

The shell consists of about B per cent of animal maltter,
90 per cent of carbonate of limoe, and nbout 5 per cent of
other mineral substances

In our engraving are illustrated two of the commonest
#nails indigenous in Europe, The smaller ones are Helix
asporsa, the common gardon snail, It varies greatly in color
aud form, but is usually of u bright yellow color with brown

We have a vast domain of moun-
tain land, with evergreen shrubbery
for goat pasture and a climate that
is their paradise, What we sadly
' tion does not entirely stop, there s necessarily going on a | want is diversified agriculture and manufaoturing imhmlr_\:
constant Interchange of air and molsture, the former flow- | There 15 searcely anything combining these qualitios that we
ing in, the latter out. When the air becomes moist and [eannot raise on this coast, and the Crowning success wo re-
| warm, ns on approach of rain, the air entering the shell car- | cord will doubtless encourage others in other directions.
rles back the moisture exhaled, the body of the animal,
which was wrinkled up and retired to the innermost portion Flaln Talk to Southern ¥dlors,
of the shell, swells gradually, until the diaphragm is torn, Under this heading, the Mereury, of Moriden, Miss., gives
aud the animal resumes its usual mode of life,  The period | some very pointed advice to Southern women, and winds up
through which this sleep extends varies greatly with exterior | with a little advice to Southern boys. We quote the lettor,
conditlons premising that from the best of our information and bolief,
As might be inferred from the low state of development | the women of the South have been more prompt to throw
of the eyes, light is ounly of secondury Importance to the |off the old prejudice against honest labor than the young
[ well being of snails; they scem to profer shady, dark spots, men have. The Mereury suys:
! Bonils are used as an article of food,  Among the ancient | “ Our Southern boys must be bred to trades Instend of
Romans they were esteemed us n great delieacy. Special | professions, bo taught to profer the plow handle to whitthing
[ gardens were devoted to breeding them,  Pliny relates of {on the stroets and sunning themselves in front of grog shops.
Ffulvius Lippinus as one of tho principal snail park owners, | Work is the only, opon sesame, to the cave whore weulth is
who is nlso suid to be the discoverer of u deliclous pate of | deposited.  Industry and frugality Is the groat noed of the
grape juice, wheat flour, and other ingredients with whick | South, but these will not be seen until false pride (UMN'OI\N
| snalls wore sorved. und self-help takes its place,”

TERRESTRIAL GASTEROPODS.
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DRAINAGE,
~ The State Board of Health of Massachusetts has lately
made public the following useful information:

Locnl boards of health are reminded that, at this time of
the yesr partioularly, spocial attention Is required to secure
oloantiness about dwellings and thronghout towns.

No decaying matter should be allowed in cellars.  On the
contrary, they should be kopt sweet and clean, and as much

to frosh alr aud sunlight ng possible.  They should
alko bo made dry, by draining if necossary. 1t should bo ro-
momberod that the air of houses is supplied largely from
collars; 0 that the common practice of stering all sorts of
rubbish there should be condemned. 11 the air of the cellar |
Is impure, it often gives rise to various ailments in the per-
sons breathing it in the rooms above; and not seldom bo-
comes ono predisposing cause of such discases ns typhoid
fover, diarrhes, dysentery, cholers infantum, diphtheria, |
poarlet fever, sore throats, and numberless conditions of ill|
hoalth which eannot be deseribod under any particular name.
1f the air in the collar is damp, neuralgia, rheumatism, and
affections of the lungs and other respiratory organs are vory
apt to follow.

The air supplied to furnaces should never be from cellnrs,
but from the outside atmosphere, and, if possible, on the
sunny side of the building. This is a very impostant mat-
tor in schools, where there would generally be no difieulty
in following the best methods.  The air supply should nover
be drawn from shady back yards, or the vicinity of privies,
sink-spouts, ete,

If kept clean ashes may be used to advantage in filling up
low spots of land, making paths, ete.

Garbage should never be allowed to accumulate; all that
is not fed to fowls or animalson the place should be kept in
tight receptacles, and carried away frequently. Pigpens
should not be permitted in thickly settled places.

There should be no sonknge into the ground near wolls or
houses permitted from stables and barns, It will often be
found economical to save all the manure, liquid and eolid,
by receiving it in water tight vessels, ete., or mixing it with
lonm, under cover, and frequently carting it away.

Chamber slops, and slopwater generally, should never be |
thrown on the ground near houses, They may be placed
directly on the soil of gardens, ete., or pumped up from
water-tight cesspools, or be used by distribution under the
surface of the soil, in the manner described on p. 334 of the |
*Beventh Annual Report of the State Board of Health,” and
now introduced in the town of Lenox, Mass, The chamber
slops alone can be casily disposed of by mixing them with
ashes or loam, as at the Pittsficld Hospital, by the method
shown on p. 87 of the “ Ninth Annual Report of the Siate
Board of Health.” If the kitchen slops are discharged directly
into a cesspool care should be taken that the pipesdo not get
clogged with grease.

Earth closets serve a good purpose, particularly for sick
people and invalids, if curefully attended to, and if well dried
loam be used for them in sufficient quantity; they are more
easily managed if liquid refuse be kept out of them. }

The ordinary privy should be abolished. It is dangerous |
on two grounds: 1st. It must be so far from the dwelling as
to seriously expose children, particularly during bad weather.
2d. It corrupts the air, the soil, and cousequently too often
the wells. Instead of the common privy-vault, which is not
safe cven if cemented, it is best to use under the seat some
receptacle which can be frequently removed and emptied.
Galvanized iron tubs, barrels sawn through the middle, etc.,
answer the purpose very well.  If kept thoroughly disinfect-
ed with dry earth or ashes, they can be near houses, connect-
ed by passageways, and will not corrupt the wells.

If water closets are used, and there are no sewers, the best
disposal of the sewage is by the flush-tank, and irrigation un-
der the sarface of the soil, as described on p. 135 of the
*“ Eighth Annual Report of the State Board of Health.” If
cesspools must be used, they should be tight, and often emp-
tied by the odorless process, or else have their contents
pumped out on the surface of the ground for fertilizing pur-
poses, where that can be done without causing a nuisance.
If the sewage is placed on the soil in the morning of a dry,
clear day, when the sun is shining, and in places where it
may be readily absorbed by the earth, the odors from it are |
the least offensive. In very loose soil, and remote from
dwellings, ordinary loose walled cesspools may be used with-

out danger for a short time; but even then the custom can- ' o

not be approved.

The evils arising from want of attention to the suggestions
briefly given above are many, and undoubtedly much ill-
health can be thus explained.  Good water, from deep wells,
is much better than rain water, which is soft, and does not
contain the lime, etc., so beneflein]l to health. If the wells
and springs are kept free from contamination, us they muy
be with some care, until houses and streets become plnm-;l
closely together, the water furnished by them is of the very
best quality. A few illustrations of the baneful effects, when
contaminsted, are given.

A clergyman living in one of our towns reports ns fol.
lows:

““ About a year ago my son, thirteen years old, was taken
sick with diphtheris. It was quite a severe case, and was
very obstinate, resisting, day after day, all treatment ; medi
cines did not have their usual effect. By and by we thought
of the water (which was found upon chemieal examination
to be polluted with organic matter like that found in drains
and cesspools).

We immediately stopped using the water,

Scientific American,
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the boy's dlekness, and the probable reason why the medicines
would not work; for they had boen mixed in this water, and

| e had used it for a gargle,

“With chango of water, the sick boy at once began to
mend, and was soon about the house again.  This was the
third caso of diphtheria in our family within the space of |
somo two yours, and thoy were the only cases in the neigh
borhood, which led ug to suspect somuething wns wrong,

“1 had mysolf hoen subject to n chronio irritation in my
throat, often amounting to soronoss and serfous trouble, and
also to frequent attacks of dineehen, espocially through the
warm weather; but, for a yoar pust, or since we ceased to nse
that water, I have had no trouble worth spenkiog of in either
of those ways,

“The well Is in the collar, nlmost direotly under the sink,
8 feet only to the right of it.  The top of the well is 21 feet
from tho collar wall. The drain, originally of plank, was 16
foot long, o that tho cesspool was within 17 or 18 feet of the
well, But this was not the worst feature of the case. This
plank drain, after a time, rottod nway, so that the filthy water
bogan to sonk into the ground just outside the cellar wall,
and within 6 or 8 feet of the well, and almost direetly over
it.  The earth, when wo removod It to lny a new tile drain,
was good manure ns deep down as wo dug, and I know not
how much deeper,

“Tho water looked clear, excopt just after heavy rains,
and bad no i1l smell or {1l taste about it.  We now use cistern
water and leave the well untouched,”

This case shows what great dangor to health may exist un-
suspected, when the rules suggested above are not followed
out. It is impossible to say that a well is safe at any ordi-
nary distance from asource of constant pollution of the neigh-
boring soll, like a privy, cesspool, barnyard, cte. Often the
filth goes a long distance, sometimes not very far. There is
always o risk; and, even if well marked sickness does not
ocour as narrated above, more obscure affections are probably
not uncommon,

Dr. J. G. Pinkham, in his “Report on the SBanitary Con-
dition of Lynn,” published in the ** Eighth Annual Report
of the Btate Board of Health," reports the following two
cases, the illustrations in which are most clear and convine-
ing:

Case No. 1.—The diagram explains the position of the
well, and shows the certainty of its pollution, The soil and
subsoil arc loose; contamination occurs both by surface
drainage and from soakage. Five cases of typhoid fever oc-
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curred in 1875, in the family living in the house, and seven
more, with one death, among other persons using the well |
water. This house became the center of infection for a
whole neighborhood.

Case No. 2.—The well is 25 feet in depth, a portion of it
being dug into the rock. The vault is 10 feet distant on the
samelevel. There is a cesspool in the garden below, and a
stable on the left. The buildings and well are on a side hill.
The premises are kept clean, and the water, which is clear
and of good taste, has been used for many years. The oc-
currence of 1yphoid fever in the family led the physician in

?
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attendance to suspect the water, which, upon chemical ex-
amination, proved to be very much contaminated. There
were five cases of typhoid fever in the family, and several
others, with one death, among neighboring persons using the

water,
Whero wells are not in use the corruption of the air from

concluding that the impure water was the probable csuso of ' foul privies, and by the emanation from the sofl of the pro-
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ducts of decomposition of filth, becomes a prominent fyotor
in the spread of such diseases as typhoid fever, dyseny -
dinrrhen, diphtherin, ete. In towns, sources of Alth On some
premises may be moro injurious to the Liealth or more offey.
sive to neighbors than to the occupants of the place itselr,
Different people are differently susceptible to disense, 100, s
that the filthiest places are not always necessarily those where
there is most sicknoss,

A marked ilustration of disease due to polluted air, whon
the drinking water was pure, ocenrred in o school in this
Btate, in 1864, where 61 out of 77 young ladies in the insti-
tution were attacked with typhoid fever, of whom 13 died;
3 servants nlso died of the fever. The vaults of the privies
were shallow, filled to overflowing, and emitted s very
offensive odor, which at times pervaded the whole building.
The kitchen drain discharged its contents on the surfuce of
the ground, and a few rods from the school there was a foul
barnyard,

Where filth has accumulated, and it is necessary to use a
disinfectant, or if for other reasons it is desirable to do go,
earth, lime, or chloride of lime will serve a good purpose, 1f
it is wanted in lguid form, it may be made by adding to a
pailful of water three pounds of copperas (sulphute of iron),
with a pint of Calvert's carbolic acid, one pound of chloride
of lime, or one half pound of lime.

For use inside of houses, a solution of nitrate® of lead or
chloride of zinct (Burnett's disinfecting fluid) is recom-
mended.  Whitewashing in cellars, sheds, ete., is 8 most ex-
cellent means of purifying the air. Prevention of the ac-
cumulation of filth, however, is better than the use of disin-
fectants. “To chemically disinfect (in the true sense of
that word) the filth of any neglected district, to follow the
body and branchings of the filth with really effective chemi-
cal treatment, to thoroughly destroy or counteract it in muek-
heaps and cesspools, and ashpits and sewers and draing, and
where sonking into wells, and where exhaling into houses,
cannot be proposed as physically possible; and the utmost
which disinfection can do in this sense is apparently not likely
to be more than in a certain class of cases to contribute some-
thing collateral and supplementary to efforts which mainly
must be of the other sort” (prevention of filth).

Directions for soil pipes, drains, ete., will be issued in a
succeeding circular. At present it need only be said that
sewers are of the first importance where the water carriage
system is generally used for removal of sewage. Where for
any reason they cannot be introduced, the greatest consides-
ation should be used before 1t is decided to introdace water-
closets, if the result must be to drench the soil with filth and
water by means of cesspools.

It is in the highest degreeimportant that each town should
have an independent board of health to devote théir attention
to these matters. It is desirable that at least two thirds of
such a board should be composed of persons not otherwise
connected with the town government, and that there should
be at least one physician on the board. -

Chloride of Magnesia in Gas Meoters,

Owing to the difficulty and expense of obtaining a good
dry meter wet meters are still largely in use, and the question
of what shall the liquid be is an important one. Water is,
perhaps, the worse possible filling; it freezes in winter and
evaporates in summer.  Alcohol is free from the former dis-
advantage; but not from the latter. Glycerine, the use of
which was first proposed by Prof. H. Wurtz, is better than
either. A solution of chloride of magnesium has also been
tried and found to be excellent, when the gas is free from
ammonia, which is, unfortunately, seldom the case, as the
white spots on our argand chimneys tell us. Goebel has tried
chloride of magnesium, and found that when there is only 03
gramme of ammonia in 100 cubic meters of gas serious re-
sults follow in a few months. A part of the salt is decom-
posed, forming sal ammoniae, which combines with a second
portion of the former to form a double salt, magnesia being
precipitated as white powder on the clockwork and wheels.
The double salt subsequently decomposes, liberating hydro-
chloric acid. Chloride of maguesia is most effective in puri-
fying gas from ammonia.

e —
Amyl Nitrite In Ague.

Dr. W. E. Saunders, of Indore, India, regards the nitrite
of amyl as the most powerful diaphoretic, and uses it in all
cases of fever to produce sweating. In a report of several
cases of ague treated with this drug, printed in the Indian
Medical Gazette, he claims that in no instance did the amyl
fail to remove the attack in about one-third the usual time,
and in most cases the fever did not return. The drug may
be mixed with an equal part of oil of coriander, to make it
less volatile and to cover its odor, and administered as fol-
lows:

Four drops of the mixture or two of amyl are poured on a
small piece of lint, which is given into the bhands of the
patient, and he is told to inhale it frecly. He soon becomes
flushed, and both his pulse and respiration are much scceler-
ated; and when he feels warm all over, the inhalation is dis-
continued, as the symptoms continue to increase for some
time afterward. A profuse perspiration now sets in, which
speedily ends the attack; in some cases, however, the cold
stage merely passes off without any hot or sweating stage.

* One part In one hundred of water. Cloth soaked in such & solution
and hung up In a foal alr, quickly destroys bad odors. Ta! A

tOne part v two hundred of water for foul liquids, ete. This I use

order in the German navy for bilge water, 3 B
flold (chlorinated soda), one part to four of "w‘ gu g
in washing floors, ote, - it i"- )
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at s May Mootings,
{ Duﬂng the first week in May the American Medical Asso-
‘ciation, the National Board of Health, and the Sanitary
Council of the Mississippi Valley, were in session at Atlanta,
Ga. Their meetings were largely attended. The epidemic
of yellow fover last year, and its possible outbreak during
‘the coming summer, nuturally gave great prominence to
questions relating to quarantine methods and general sani-
ftation. The Medical Association chose New York as the
‘place of its next meeting in June, 1880, Dr. Lewis A. Sayre,
of this city, was clected president.  The National Board of
Health will meet again in Nashville, Tenn., next October.
The annual session of the Ameri-
can Institute of Mining Engineers
was begun in Pittsburg, Pa., May
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Roger wagered that betwoeen sunrise and sunset a coat conld
be made for him out of wool from the back of a sheep  Ac-
cordingly tho sheep was sheared at dawn, the wool was
dressed and dyed, woven into cloth, cut and made to fit he-
fore nightfall. An Austrian clothier has done all this in
vleven hours, so that he really has outstripped the Berkshiro
baronet, who allowed himself from 4 A.M. to 9 P.M.
——r—
STOOL OF INLAID WO00OD AND EMBROIDERED CLOTH.
The design shown in the accompanying engraving is by
J. Androuet du Cereeau, who lived from 1515 to 1558. It
contains grotesque masks and other fanciful decorations

Some Aspects of Labor,

Reports coming in from all parts of the country indicate
n greater demand for skilled labor than has existed for seve-
rul years, And the redistribution of Jabor during the years
of depression threatens in some instances to work no little
temporary inconvenience to revivingindustries. From New
England, for example, there comes the curious report that
soveral cotton mills find it impossible to go on for lack of
hands. A large number of the more thrifty and forehanded
cotton operatives left the East for the West when work failed
in the mills, and now cannot be recalled, having taken up
farming on their own lands, or engaged in some other oc-
cupation, This readiness of Ameri-
can workmen to leave one calling
for another when occasion de-

13. Over one hundred prominent
metallurgists were present at the
first session. The closing session |
was set down for Friday, May 16. '

The sixth annual convention of
the National Millers’ Association
began in Chicago, May 18, six hun-
dred members present. In his an-
nual address, the president, George
Bain, proposed that the association
be organized as a corporation on a
legal basis for the purpose of carry-
ing on suits regarding patents; that
an attorney be appointed to look to
the interests of the association as
against the encroachments of pat-
entees; that the success attending
their efforts against the impositions
of the Cochrane patent should en-
courage them to wage uncompro-
mising warfare against the Dench-
field patentees, and that a better
system and practice of grading and
inspection should be adopted.

The annual meeting of the Silk

mands is one of the most encourag-
ing features of our industrial class-
es, since it prevents any long con-
tinued disiress among any class of
operatives, when their special busi-
ness fails, and equally prevents any
protracted lack of labor in any field
when a demand for it arises. The
New England cotton mills will not
have to wait long for hands if they
can offer the average inducements
in the way of wages, and if they
cannot do that it is evident that there
is no urgent demand for their pro-
ducts, in which case the world will
not suffer from their suspension.

The demand for unskilled labor,
even in this city where the glut of
day laborers was supposed to be
greatest not long since, is manifestly
quite up to the supply. On this
score a city daily remarks in a recent
issue:

““It is commonly supposed that
there are thousands of destitute and

Association of America was held in

this city May 13. The sceretary re-

ported that while there had been

no great failures in the silk indus- :
try during the year, there had been, on the other hand, no
instance of remarkable prosperity. The prices of silk have
steadily declined during the year from 20 to 30 per cent, and
in February fell lower than at any time during 80 years.
More silk was consumed in this country last year than in
preceding years, the imports being 38 per cent over those of
1877, and there has been a large inerease in the receipt of
raw silk from Japan and China. European raw silks have
been cheaper than the Asiatic product. With the de-
cline in the value of the raw material, manufactured goods
have become cheaper. The lowering of prices and the ab-
sence of tariff excitements have also enabled manufacturers
to make eostly experiments and im-
provements during the year. The gen-

STOOL AFTER AN ELEVENTH CENTURY PATTERN.

Many choice works of this artist ar¢ known, his refined
taste having a large share in the art embellishments of the
Renaissance period. ]
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Bacox, in his instruction, tells us that the scientific student
ought not to be as the ant, that gathers merely, nor as the
spider, that spins from its own bowels; but rather as the bees,
that both gathers and produces.

SPECIMENS OF TURKISH POTTERY.
The specimens of Turkish pottery shown in the engrav-
ing are of modern manufacture, but in strict resemblance

>

uncmployed working men in New
York who are anxious to get work
at any wages which will support
them. Thesteamship companies, it
seems, would be glad to find some hundreds of this pre-
stmed multitude. They have failed, although they required
only unskilled labor and have offered at least the means of
duily subsistence in return for it. How much of the appar-
ent and undeniable destitution in this city is a real conse-
quence of a real lack of employment, therefore, and how
much proceeds from the habit of promiscuous almsgiving
without inquiry and from the growth of a positively va-
grant pauper lass in this country, are questions worth look-
ing into.”

Touching the same general topic a well-informed Phila-
delpbia paper says: ** The iron and steel trade was one of the
very first to succumb to the pressure of
the times, but even that is now exhib-

eral tendency in woven goods has been
toward work of the higher grade. The
mills have been fully employed, but
great expense has been incurred in the
improvement and alteration of machin-
ery. A decided advance has been at-
tained in the production of dress silks,
and more of them are made, and of a
higher class, than ever before. If they
are Kept up to the standard there is
every prospect of their displacing tho
loaded silks of Europe in our market
by supplying a better and cheaper ar-
ticle. Nearly all the weaving mills are
producing broad goods. The number
of paying members of the association
bas been doubled during the year, and
includes among its members nearly
every silk manufacturer in the country,
The following officers were chosen for
the coming year: President, Frank
W. Cheney, Hartford, Conn.; Vice
Presidents, A. B. Strauge, Now York,
William Ryle, New York, Robert Ha-
mil, Paterson, N. J.; Treasurer, 5. W.
Clapp, Néw York; Secretary, William
C. Wyckoff, New York.

American Mutton.

We must be prepured to hear shortly
that American sheep are subject to no
end of hideous diseases, and that the
use of American mutton is hazardous
in the extreme. The exportation of sheep to England in-
ereases rapidly, and the profits of English breeders are seri-
ously threatened. Something will have to be dong; and we
shall not be surprised if an epidemic of tape-WOrms, Or ome-
thing equally distressing, is soon reported among onters of
American mutton, It is not possible that American gheep
oan he wholly exempt from the numerous mulndies to which
all flesl is helr—when exported!

A A—

Quick Work with Waool,
The exploit of the Boglish buronet, Bir Roger Throck-

morton, hus been bottered by an Austrian clothier, Bir

TURKISH POTTERY.

to the oldest ware produged at Gallipoli, near Constanti-

nople. It is green aud gold, and 18 almost identionl with
forms of pottery in common uso in Persia and India,
- — O

Tho Oldest #ine YMap,

Dr. Gurlt, & German metallurgist, who has devoted much

attention to the study of the history of mining and maotal

lurgy, exhibited recontly, before a German soclety, a copy

of what appears 1o bo the oldest map of a mine known, It

is the plan of an Bgyptian gold mine from the time of King

Seti 1., or abont 1,400 B, €. The original, drawn on puapy-

rus, is ut the museum of Turin, Italy.

iting more activity that at any previous
period since 1873; other trades are do-
ing even better, and the number of
mills and works which remain shut
down for sheer want of remunermtive
business are exceedingly few. That
any should stop, however, for want of
hands, is most remarkable, in view of
some of the specches that are oceasion-
ally made in Congress and out of it by
the self-styled labor reformers. Accord-
ing to the statements of these gentle-
men, there are at the present time in the
neighborhood of a million industrious
skilled workingmen vainly secking em-
ployment; but weare afraid that sfter
deducting, say nine tenths of the num-
ber (o8 imaginary?) the other tenth is
largely madeo up of the viclous trunps
who vagabondize through the country
to the terror of the sgricultural populs-
tion, and who would not work if they
were over so well paid for it,  1f work
is wanted some of them can certainly
find it among the mills of Now Eng-
land, which so greatly need operatives
a4 to stop for want of them,”

Existing and widely threatened
strikes for higher wages still further
testifly to the increased demand for
lubor. How far theso strikes will ro-
tard reviving induktry and delay the
better thmes coming for Amerioan labor
romuing to bo seon,  Weare strongly inclined to believe that
the good sense of the vast mujority of oure industelal clusses
will farbid their making haste thus to kill the industrial
goose that is beginning to lny golden eggs, ot the dictation of
o misgaided fow who are dgteemined to rule or rdn. Strikes
ave unprafitable at all times; at this stege of industelal re-
vival they cannot be other than suieidal.

v —

A sysre of pnenmatic tubes took the place of tolegraph
lines in Paris an May 1, for the transmission of messages from
one part of the city to another.  The charge Is 50 centlmes,
or 10 conts, for open, and 75 centimes for senled m 05
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e Girdling the Grape Vine.

~ T'he gindling of a grape vine has & very marked influcnco
on the fruit: it causes it to grow much larger, to ripen
‘sooner, and makes it of better flavor. Girdling consists in
taking & rim of bark about one fourth or onc sixth of an
inch wide from the trunk or branches of the vine. Some
recommend taking this rim of bark from the main stem,
others from the side cancs. As many may not understand
‘the operation or the effect it has upon the vine, it may save
the life of many & vine if we examine and see how it grows,
A vine doesnot grow, as may appear at first sight, from the
bottom upward, but from the top downward. The roots
take from the soil what moisture the plant needs; also the
mineral matter. This food cannot be used by the plant
unless there is water in the soil to hold it in solution, as it
must be in a liquid form to be taken up by the roots, This
crude or undigested food or sap is carried to the leaves, not
through the bark, but through the entire wood of the vine,
When it reaches the leaves, it comes in contact with the car-
bon absorbed from the atmosphere by the leaves; here it s
digested, and is now ready to be used by the vine in making
new growth in what is called the cambium region, and is
deposited in the form of cells just beneath the bark, so that
all growth is made from the downward flowing sap, and not
from the upward.

If s vine is girdled by taking away a rim of bark, a break
is made, so that the sap as it descends cannot pass over this
gap, and all growth must take place above where the bark
has been removed. If the main trunk is girdled, that por-
tion below the girdle must go without receiving any support
from the rest of the vine until this wound can be healed
over and complete circulation renewed. All this time the
roots have furnished crude sap for the part of the vine above
the girdle, and have received nothing in return. This can-
not help weakening the roots, and if followed up it must en-
tirely kill the vine. This gap may heal over (as it probably
will if not done too late), when the circulation will be re-
stored once more; but there has begn a strain on the roots,
and they must be somewhat exhausted. If only girdled
once the vine may not be permanently injured; but if fol-
lowed up it must be weakened, and the moment its vital
forces begin to lag will disease of some form step in and
hasten the work of destruction. If instead of girdling the
main trunk a side shoot is taken (taking care to leave some
untouched), the injury may not be enough to be felt by the
roots, and the vine will not be injured to any extent. After
avine is girdled, the crude sap is tuken up the same as
before and is digested by the leaves. This prepared sap de-
scends as far as the place where the rim of bark has been re-
moved, and can gono farther. The result is, the branch is
crowded with food that must be made use of, the fruit has
more than the usual amount of nourishment supplied it,
which causes it to develop faster, grow larger, and makes
it of better flavor. If a single branch be tried, the effect of
girdling can be distinctly seen; the cane girdled will show
ripe fruit, while that on the remainder of the vine will
bardly have begun coloring. I think the best results from
girdling will be obtained if done in the following manner:
As soon as the fruit is half grown, take a rim of bark from
the side canes (lcaving part ungirdled to supply nourishment
1o the roots, and to keep the vine in ahealthy condition) near
the main trunk. The rim of bark should not be over one
fourth of an inch wide. This will make the fruit grow
nearly as fast again as on canes that have not been girdled.
The vine at this season is growing very vigorously, and will
heal over the wound made by taking away this rim of bark
in a short time. As soon as the natural circulation is re-
stored, the fruit will seem to have stopped growing, and that
on the rest of the vine will partly catch up with it; but if as |
soon aathe circulation is restored another break is made by
taking away another rim of bark, just above where the first
one was taken, the fruit will ripen fully two or three weeks
earlier than that on the rest of the vine. Last season I tried
this method on & Concord vine. The first girdling caused
the fruit to increase in size nearly as fast again as it did on
the canes that had not been girdled. The wound healed over
in a few weeks, and the berries seemed to come to a stand
still. I removed another rim of bark just above where the
first one was taken, and it was astonishing how quickly the
berries began coloring. They were larger than those on canes
not girdled, of better flavor, and ripened fully fifteen days
sooner. If any one will take the pains to grow new cancs
each year to girdle the next, and cut away the canes girdled

1o bo constructed and worked on the European principle.”
Iy this statement correct?” it hns been asked. We know
that it is, for the design of the government of the Celestial
Empire has been heard of in Lancashire, and negotintions
have been opened here having the above object in view.
Hero, then, we have the prospect of another competitor of a
formidable character springing up to confront us,  Doubt-
lessly, also, the new industry will be founded, cherishied,
and developed under a system of protection as rigid and un-
compromising as the government may deem it safe to innu-
gurate. The result of this experiment, presuming that it
will be made, can hardly be predicted. We shall have to
i wait patiently, and observe if the ingrained conservatism of
Chinesoe nature will permit at home such a startling Innova-
tion upon the methods of spinning aud manufacturing, im-
memorially old, that are in vogue in the country, as would
bo the planting of cotton spinning and weaving establish-
ments upon the English system. Should this, however, take
plaoe, it will need no preyision to safely affirm that the in-
dustry of the West in another thirty or forty years will have
to stand face to face to a competitor whose formidable char-
acter will dwarfl all previous ones into insignificance. The
personal qualities of John Chinaman, as shown abroad,
where he has latterly begun to appear more frequently, re-
veal the fact that he is patient, docile, sober, industrious,
and possesses great power of adapting himself to and master-
ing the details of any new occupation to which he may be
put, Should he, therefore, in bis own home take kindly to
western methods of labor, the industrisl and commercial
states of the world would speedily be revolutionized. This
is a possibility of the future.

=T OT

Noumelte,

At the recent World's Fair in Paris, noumeite—a massive
form of garnierite or hydrated silicate of nickel and magnesia
—wis exhibited in large quantities.

In arecent number of Dingler's Journal Prof. Rudolph van
Wagner states that the largest nickel works in France make
all their nickel, its alloys, and the salts used for nickel plat-
ing, from this New Caledonia ore alone, The ore, as it
reaches the factories, has the following average composi-
tion:
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It ocours in serpentine, and possesses n beautiful green
color, similar to, but nov casily mistaken for, malachite. Its
color, together with it.é"varlegntcd and clouded “appearance
has led to selecting the finest specimens and polishing them
for use as setting in breastpins, earrings, and other orna-
ments. It is more especially to these selected and polished
specimens that the name of noumeite is applied. Being mas-
sive and dense it cannot equal the fibrous malachite with its
beautiful satin luster, but may yet find extensive use along
with lapis lazuli in mosaics and the like.

The methods employed in extracting the nickel from the
New Caledonian ores are quite different from those in use
for other nickel ores, and much simpler. In the so-called
mixed process the ore is treated with hydrochloric acid and
the solution precipitated by oxalic acid. The nickel being
now combined with an organic acid is readily reduced by
simply heating it in a crucible with lime and charcoal to a
high temperature. The metal thus obtained contains 995
per cent of nickel. In the other method, known as the wet
process, the ores are likewise treated with hydrochloric acid,
the iron and alumina precipitated with carbonate of lime, and
every trace of sulphuric acid removed with chloride of
barium. The nickel is afterward precipitated as oxide by
means of chloride of lime and lime water. The metal ob-
tained by reducing this oxide is of excellent quality, and can
be beaten out under the hammer, which is not the case with
either the English granular or the German cubical nickel
Riche’s analysis gave the following results:

Ni In the wet way. Nl in the mixed way.
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the year before as soon as they have produced one crop of
fruit, [ see no reason why girdling should not be practiced,
and would even recommend it, as the fruit will ripen 80
much earlier that it will be in no danger of injury from early
frosts, which in this latitude often destroy the crop. But
do not girdle the main trunk, only the side branches, nnd
ETow new canes esch year to girdle the next.  1f instead of
this the main trunk is girdled, the vine will become wenk
ened, and in & short time will be ruined.—J. W, 0., in Beien-
tific Farmer,

Cotton Mills for China,
The Berlin correspondent of the London Morning Post re.

cently made the following statement in a communication to |

that journal: **The Chinese government has purchased
machinery and engaged experienced engineers and spinners
in Germany 1o go out to China and establish mills there
The government hopes by this means to make its country
independent of Russian and English manufacturers, and to
supply the home market with home produce. The mills are

l According to the Lancet, Professor Huseman, of Gattin.
| gen, has been engaged in a long series of observations on
the antagonistic and antidotal actions of drugs, and, among
these, investigations relating especially to chloral.
| Chloral hydrate is known to act as an antidote to strych-
nine, lessening the spasm, and even preventing death. It
has a similar action in the case of the mixture of strychnine
| buses sold under the name of brucin, and also against the
{ opium alkaloid, thebais, which simultancously tetanizes and
lessens sensibility. The spasms produced by chloride of
ammonium diminish under the employment of non-fatal
doses of chloral hydrate, and can indeed be completely
|stopped. Nevertheless desth occurs, probably from the
paralyzing cffect of both substances on the respiratory cen-
ter.  The antidotal effect of chloral on the sction of the
poisous which cause convulsions by their action on the
brain, is not the same for all theso substances. The quan-
tity of the poison which can be counterncted by the anti-
dote appears to be considerably greater in the case of picro-
i toxin than in the case of codeia. Of the Intter, indeed, the

:

fatal dose, and even a quantity balf as mueh greater, can be
rendered harmless, but twice the fatal dose cnn.not be coun-
terncted, and is still fatal.  Calabrin is connterneted by
chloral hydrate in aboul the same degree as codela,  The
symptoms produced in rabbits by poisoning with baryta are
not materinlly altared by the action of chloral, which does
not appear to prolong life. 8o, also, with enrbolic acid; the
spasms produced by it are not arrested by chloral, and the
minimum dose fatal to rabbits still produces death, The
combination of a fatal dose of carbolic acid with a non-fatul
dose of chloral hydrate causes in rabbits 4 remarkable full of
temperature, which is not produced by the action of either
of these alone.  As a rule, when chloral antagonizes the ac-
tion of these cercbral poisons, the respiration sinks in fre-
quency much more than in the case of the analogous action
of chloral on the tetanizing poison. The depression of tem-
perature caused by the chloral is also independent of any
peripheral loss of heat. The elevation of temperature due
to division of the spinal cord is hindered by chloral hiydrate.

e

ASA PACKER.

Judge Asa Packer, President of the Lebigh Valley Rail-
road Company and founder of the Lehigh University, died
at Philadelphia Saturday, May 17. He was born in New
London county, Conn., December 29, 1803, and at the age
of seventeen, with no inheritance save a sound frame, an
earnest purpose, and sterling character, set out to make his
way in the world. He journeyed on foot to Susquebanna
county, Pa., where he apprenticed himself to u carpenter.,
When master of bis trade he married, and spent a number
of years farming a piece of land owned by his wife's father,
Tiring of that occupation, the young couple removed 1o
Mauch Chunk, where Mr, Parker took command of & canal
boat, and engaged in the business of transporting coal. In
a couple of years he was able to build himself a boat and to
enter into a profitable partnership with his brother, In
184043, he and his brother were building boats at Pottsville
to carry coalsto New York by the Schuylkill navigation sys-
tem. Later, Mr. Parker took up the double enterprise of
mining as well as transporting coal.

In 1852 he began the gigantic undertaking of building the
Lehigh Valley Railroad, which was finished in 1855, and,
with its branches, Opened up the entire anthracite region of
Pennsylvania. As Mr. Packer had foreseen, the railway at
once gave an enormous impetus to the coal mining business,
and developed other interests and industries proportionally,
adding greatly to the prosperity and wealth of the State.

‘While carrying on these vast material undertakings Mr,
Packer found time to carry on constantly the studies which
he began in the evenings while learning his trade, and to
render excellent service to his State and the nation in judicial
and legislative capacity. His judicial title was acquired by
service as county judge. In 1844 he was elected to the State
Legislature, and in 1852 was sent to Congress, where he
served two terms,

In his business carcer Mr. Packer acquired great wealth
and used it most creditably. He gave munificently and
steadily to charitable, religious, and educational objects,
crowning his life-work by the establishment and liberal en-
dowment of the Lehigh University, an institution designed
with special reference to the needs of young men preparing
to undertake the great mining, manufacturing, and other ma-
terial interests of the country. In its course of studies the
chief places are assigned to civil, mining, and mechanical
engineering and other departments of practical and indus
trial science. To the endowment of this institution Mr.
Packer gave in all upwards of $£2,000,000.

Mr. Packer’s personsl life was marked by exceptional
gentleness, kindliness, simplicity, and sincerity. He made
many friends and retained them to the end. His entire ca-
reer exemplified not only the highest type of success in per
sonal and practical affairs, but paid the highest tribute to
the institutions under which he lived, which made it pos-
sible for one, without wealth or family influence to begin
with, to gain great wealth by honorable means, to benefit
his age and country, and to leave behind him monuments
that must make his life grandly productive through many
generations, '

Some years ago, at a meeting of eminent Pennsylvanians,
Colonel J, W, Forney pronounced an eloguent tribute to
Mr. Packer’s life and charactor, worthy of recalling at this
time. In it he said: o

““ Here is a cbaracter for youth and manhood to study.
Here is o lesson to the one to move on in the path of im-
provement, and a stimulant to the other never to despair in
the darkest hour of disaster and misfortune. We pick out
Asa Packer as the miner picks out a piece of coal to show
the value of the precious deposit from which it is taken; we
pick him out to show what can be won by personal honesty,
industry, and kindness to men; by cournge in the midst of
bad luck, by confidence in the midst of gloomy prophecy,
by modesty in prosperity, and by princely generosity when
fortune comes with both hands full to realize & just ambi-
tion.  Mr. Packer's whole carcer exemplifies the truth that
in the United States there is no distinction to which any
young man may not aspire, and with energy, diligence, in-
telligence, and virtue attain. When he set out from Mystic,
Conn., to make the journey to Pennsylvania on fool it is
not probable that his entire worldly possessions amounted
to $20. Theso possessions are estimsted at $20,000,000,

of which has been nccumulated, so far as known,

wronging o single individual.”
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Portland Comont—Roman & Keeno's, for walks, cis-
torna, found bridges, reservolrs,
broworleseto. Romit 25 cents postago stamps for Practl-
eal Troatlso on Comonts. 8 L. Merchant & Co., &3
Broadway, Now York,

Acme Lathes, - Swing, 7 in.; tarn, 10 In, long; baek
goared, sorow cutting. Send § cont stamp for elronlar
and priow, to W, Donaldson, southwost oornor Swmith

b e oF
¥

ML results are obtained by the Tmp. Baroka Thr.
nd Barbor's Pat. Patverteing Mills. Sond for
{ Phlots to Barber & Son, Allentown, V'n,

J mﬁm“ the Locomotiye, 635 pges, 250 ongray-
e, Mhe most acournte, complote, and ensily unider-
:@ ook ::!:;o ‘Imomoﬂvo.nmmw.d Bond for
‘Broadway, Now York. ' o

WL W, Johna' Liquid Palnta aro strictly puro lnseed
‘ofl palnts, and contain no water. They are tho best and
mmmu tho world.

Troat and other fish sure to bite. See outsldo page,
Cutters shaped entirely by machinery for cutting tooth
of gear wheels. Pratt & Whitney Co., Hartford, Conn,

For Satlonary or Portable Engines, Circnlar Saw Mills,
Grist Mills, andd Ml Machinory, good and oheap, addross
the old manufacturers of Cooper Mg, Co,, Mt Vornon, O.

For Salo~10. {n x 30 In. Horizontal Engine, Huntoon
governor, 0 £, band whoeol, 18 {n. faoe, $526; 8 tn, x 8 In,
Now Yacht Engloo, 8 In, shaft, bullt to order, §250, W
\Waltar, 841 Wont 55th St., New York.

A Draughtsman of many years® experlonco dosires
sltuation bost of roferonces. Address T. Y, Bdwards,

HBrooklyn, R.D, N, Y. :

Downer's Antl-Incrastation Liquid, for fhe removal

and pravention of scalo In steam bollers, is safe, effec-

»

ship, New York,

Wanted,—~We wish to do Drop Forgings in exchange
for new or good second-hand Milling Machines. W. H.
Baker & Co,, 8yracuse, Makers of Broech-loading Guns,

H. Prentiss & Co., 14 Dey St,, New York, Manufs,
Taps, Dies, SBorow Plates, Roamers, eto.  Send for M,

“ Workshop Recelpts ™ for Manufacturcers, Mcchan.
fos, and Sclentifio Amateurs. Illustratod, $2, mall frov,
E. & F. N, Spon, 4 Hroomo 8t., Now York. k
~ For Scrow Cuotting Engine Lathea of 14, 15, 18, and
2 in, Swing. Addross Star Tool Co., Providence, . 1.

Shaw's Nolse Quioting Nozzles subdivido the steam
into numerous ine streams.  All parties are cautioned
against purchasing from infringers. T. Shaw, 915 Ridge
Ave., Philadelphla, Pa.

The Horton Lathe Chucks; prices reduced 80 per cont.
Address The E. Horton & Son Co.,Windsor Locks, Conn,

For Sale.—A New No, 5 Stiles & Parker Geared
Punching Prosa: Intest and best; cheap; no use for it.
B. D. Washburn & Co., Boston, Mass.

Lincoln's Milling Machines; 17 and 20 In. Scrow
Lathes. Phanix Iron Works, Hartford, Conn.

Alr Gans —H, M. Quackenbush, Mannfacturer, Her-
Kimer, N. Y.

Bollers ready for shipment. For a good Boller send
to Hilles & Jones, Wilmington, Del.

The only Portablo Engines attached to o bollor having
cold boarings. The Peerloss and Domestie.  Franols

aud Ay ta, Cinol 1, Ohlo,

The Improved Hydeanlie Jacks, Punchos, and Tube
Expanders, B Dud A Columbin 8t Now York,

Tho best Friction Olateh Pulloy and Frlotion Holut-
Ing Maohinery In tho world, to bo soon with POWOE Ap-
plled, U8 and 97 Liborty 8t., Now York, D.Frisblo & Co.,
Now Iavon, Conn.

Nautlonal Steam Pamp; best and choapest, Send for
pricos, Natlonal Iron Works, Now Drunswiok, N. J.

Wheels and Pinfons, heavy and light, remarkably
strong and darable.  Bspecially sultod for sugar mills
and similar work. Clrenlars on application, Pittsburgh
Btool OCasting Company, Pittaturgh, Pa.

‘Wood-working Machinery, Waymouth Lathes. Spe-
clalty, Wardwoll Patent Saw Benchi It has no equal,
Tmproved Patont Planers; Elovators; Dowel Machines.
Rollstone Machine Company, Fitohburg, Mass.

The new ' Otto ¥ Silent Gas Engine s simple in con-
struction, oasy of ' t, nnd the ohenpest. motor
known for Intormittent work, Sohlolcher, Schumm &
Co.y Philadolphia, Pa.

The Twise Automntio Bngine; Also Vertleal and

n  Yooht Eogines. N, W. Twiss, Now Hayon, Conn,

Pulverizing Mills for all hard substances and grinding
purposes, Walker Bros. & Co,, 84 & Wood 8t,, Phila., Pa.

I Manufacturers of Improved Goods who deslre to build

;

tive, and economioal. Fully guaranteod. Tryit, 17 Peck  Op o luorative forelgn trade, will do well to insert & well

Aiaplayed advertisemoent in the SCIENTIFIO AMERICAN
Expert Edition, This paper has o very large foreign
elroulation,

HINTS TO CORRESPONDENTS,

No attention will be paid to communications unless
accompanied with the full namo and address of the
writer,

Names and addresses of correspondents will not be
glven to Inquirers,

Wo rencw our request that correspondents, In referring
to former answers or articles, will be kind enough to
name the date of the paper and the page, or the number
of the question,

Correspondents whose inquiries do not appear after
a reasonable time should repeat them,

P desiring Ial information which {s parely

of a personal character, and not of general interest,
should remit from $1 to 85, according to the subject,
as we cannot be expected to spend time and labor to
obtain snch information without remuneration,

Any numbers of the SciuxrTirio AMERICAN SurrLe-
auNT roferred to in these columns may be lad at this
office. Price 10 cents each,

Harshoy, successor to F.F. & A.B.Landis,L stor, 1'a,
Shaw's Mercury Gauges, 5 to 50,000 Ibs.; nccuruto, re-

Hable, and durable, T. Shaw, 915 Ridge Ave., Phila,, Pa.
New Pamphiet of * Burnham’s Standard Turbine

Wheel " sent free by N. F. Bumnbam, York, 'a.
Shoet Motal Prosses, Ferracute Co,, Bridgeton, N. J,
Diamond Tools, J. Dickinson, 64 Nassau St,, N. Y.
Eagle Anvils, 0 cents per pound. Fully warmanted,
Clippor Tujector, J. D. Lynde, Philadelphia, Pa.

A Cupoln works best with forced blast from a Baker
Blower. Wilbraham Bros,, 2318 Frankford Ave, Phila,

For Solld Wronght Iron Beams, ote,, seo ndyoertise-
mont,  Address Unlon Iron Mills, Pittsburgh, Pa,, for
lithograph, oto,

Prosscs, Dies, and Tools for working Shoot Motal, ote,
Fruit & othor cun tools, Bliss & Willlams, B'klyn, N, Y,

Split Pulloys at low prices, and of samo strength and
Appoarance ns Whole Polleys, Yocom & Son's Shafting
Wc‘rh. Dirinker 86, 'biladelphia, Pa.

The Scewrvie Axrmioax Export Edition s pub.
Hshied monthly, sbout the 15th of each month, Every
number oot prises most of the plates of the four precod«
ing woekly pumbers of the SCIENTIFIC AMEMICAN, with
other appropriate ts, busi s,
ete. It forms o Jarge aod spleadid pertodionl of nearly
one hundred quarto pages, cach number Hlnstrted with
about one hundred engravings, It is o complote record
of American progress in the arts,

Forsaith & Co,, Manchester, N. H., and 218 Contro
$t.,, Now York. Spocialtios.—Bolt Forging Machinoes,
Power Hammoers, Combined Hand Fire Engines and
Hoso Carrtages, new and 24 hand machinery, Sond stamp
¥ for lustratod ostalogues, stating just what you want,

Linen Hose,~8izos: 13§ In,, 20c,; 2 In,, 205¢; 23§ In,,
o, per foot, subject to large discount. For price Hstn
of all sizos, also rubber Unod linon hoso, addross KEuroka
Fire Hose Company, No. 18 Barclay 8t., Now York.,

Nickel Plating.—A white deposit guarantoed by using
ourmaterial. Condit,Hanson & Van Winkle,Newark.N.J,

Nocdle Polnted Yron, Brass, and Steel Wire for all
purposes. W. Crabb, Newark, N. J.

The Lathes, Planers, Drills, and other Tools, new and
second-hand, of the Wood & Light Muachine Company,
: Worcestor, nre boing sold out very low by the George
Place Machinery Agoney, 121 Chambers St., Now York.

Py

Hydraulle Prosses and Jacks, now and kocond hand,
Lathos and Machinery for Polishing and Buffing Motals,
K, Lyon & Co., 470 Grand §t., N, Y.

So0lld Bmory Yulcanite Wheols—The Solld Orlginal
Buwery Whee! — other kinds imitations and inferier,
Cautlon,~Our namo Is stamped 1o full on all our bost
Standard Delting, Packing, and Hose. Buy that only,
Tho best 1n the choupest. Now York Belting and Puok-
lng Company, 97 and 5 Perk Row, N. Y.

Dead Pulloys that stop the runnlng of loose pulleys
sl Ahedr bolts. controlled from any polnt. Send for
Stalogue. Tapoer Hloove Pulley Works, Brio, I's.

| without touchlng

(1) J. A. B. asks: Can you tell us of a good
halr wash to strengthen the hinir and scalp, after such &
dangerous dixease as typhold fever? A, See Professor
Wilson's paper on treatment of the hair, SoresTire
Axzwoax SurrLexest, No. 102,

(2) W. H. C. asks: 1, Does it take more
battery power to ring an eleetric bell than to work a
telegraph machine, and why, magnets of same resist-
ance? A. No. 2 Why will an electric bell not work
through a telephone, and vice versa? A, Because the
Introduction of cither Into the circult Increases the re-
sistance hoyond that which the battery s capable of
overcoming.

(8) B, B, writes: 1, Ihave o lot of printed
postal eards, and would like to wash the peint off, How
can It be done? A, We know of no practieable method,
2, Which is tho most powerful known explosive, and
how does it compare with powder? A, Probably the
nocalled chloride of nitrogen (described In most works
on chemistry), For practical purposes, trinitroglycerine
or Nobel's explosive gelatine—slx to seven times ax effec-
tive as common blasting powder. 8. What is the chemi-
cal composition of the saliva of rabid animals? A. Not
determined, we belleve, 4. Who Invented the Gatling

| gun? A, Dr. R, J. Gatling, of Hartfond, Conn, 5. With

what Kind of an Instrument did the Britlsh give each
other signals at long distances In the lato Zulu war? A,
With the hollograph.

(4) L. P. 8, writes: T have soveral very
rusty stool bits (for horses) which Lwish to silver plate,
I invo o battory and every nocessary for sllver plating,
but rust tronbles me,  How can [ romove cheaply and
quickly? Dip in warm murintio neld for & moment and
then soonr with clean sund and water,  Plokol In dilute
sulphurie sneld, rinse, and suspend In the plating bath
2, Alsoa large mirror which Jooks
an AF 1w dusty, but [ty on the tnslde, Ploase tell how
to brighton It up. A, Resllvering will be necessary
Sou p, 1070, No. 106, BOiexTirie AMERICAN SUPPLEMENT,

(") ¢ L. asks (1) how stove coment is
made? A, Molaten fron filings with strong squeons so-
Intlon of salammoniae (smmonlam ehloride), A Nitle
sulphar (s sometimen added, to make the eement harden
quickor, but 1t 1s bettor without, 2 Which le the best
two horsy englne In market? A, Wo cannot andertake
to deoldo botwoon rival munufaoturers, 8 What ma-
terinl wonld you use forcleaning whito shirts made dirty
through woar, and whioh rosist washing and bleaching?
A. Soak 1o a 10 per cent solatlon of ohloride of lme
(enletum hypoehlorita), thon In water eontaining about
threo por cent of sulphurio ackd, and funlly rinse well In
cold water,

® F. C. F. wishes to know (1) the horse
power of ar ongine, eylinder Gxid, 00 Ibs, of steam, and
making 120 revolutions per minute
current yolume

Srientific American,
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07854, 3. What kind of pa
that has been painted onco with common paint, and
water Is used from the rooft A, A good asphaltum
varnish answers very well,

(7) K. G. asks: Is there any truth in the as- E
sortion that anthracite conl loses s heating qualities
after being exposed to the alr for o length of time? A.
No.

(8) V. & B. ask what to Impregnate wood
with to render it Incombustible, A, The following is
one of the best: commercial tungstate of sodn, 1 10,5
phosphate of sodn, 44 1b.; water, @ gallons; dissolve,
Apply boiling hot If possible,

9 E.L. N. asks how to make a black
printing ink, which shall be a heavy black, and of &
bright color after printing. A. Small guantities of a
superfing ink may be preparcd as follows: Balsam of
copalvi, 9 ounces; | black, 3 ounces; Indigo and Prus-
siun blue, 114 ounce; Indian red, ¥ ounce; yellow tor-
pentine sosp, dry, 3 ounces; grind upon & marble slab
with a wooden muller untll a pefectly smooth ink is ob-
tained.

(10) J. E. L. asks (1) whether he can make
a paper canoe by covering a light, strong wooden frame |
work with a single plece of common-card board 14 inch
thick and afterwards waterproofing the whole. A Pos-
sibly; but we think it would not bo serviceable. 2,
What inexpensive substance can bo nsed for the waber-
proofing? A. Sec answer to F, C. R, This page.

(11) F. C. R. writes: I am building a can-|
vas boat, and would Hke to know what they use to |
waterproof canvas. A. Tho ofled waterproof is nsgally |
prepared by satorating the dry fabric with a varnish |
prepared about as follows: Bolled linseed oll, 100 parts;
wax, 15 parts; litharge, 3; oil of turpentine, g.e. The
oil is heated #0 as to readily melt the wax, which, to- |
gether with the litharge, Is then thoroughly incorporated |
with it and the mixture thinned down sufficiently with |
turpentine.

(12) B. A. asks for the process for making
chloride caleium. A. Dissolve marble duost, chalk, or '
lime, fn hydrochloric (muriatic) acld, fllter, concentrate
the solution by heating it in an open porcelain lined I

_ -
int 18 bost to put on a tin roof

| npon the floor where they frequent, will soon eradicate

| (ECy), It forms colorless cublec or octahedml crys-

calendar. By making o furthor earrection of one day
every 4000th year, counting oach 4000th yens a4 not a leap
year—the error Is so snall that 91,000 years must clapse
before it will amount to a fall day,

(19) B. 8. W. asks: 1. How can 1 rid n house

cookroaches? A. A mixture, compesed of 1 part of
2 parts of powdered sogar sprinkled

of
powdered borax and

them., 2. How can I find thealde of the greatest square
contained In o given circlo? A, (@) If you mean the
wquare exactly equal fnarea to the cirele, It cannot be
done, The square root of the nrea of the cirelo will give
the side of a square approximately equal to the elirelo,
Or multiply half the dinmeter of the circlo by 314150, (%)
If you mean he greatest wquare (hatcan be drawn
within the given circle, draw two dlameters at right
angles to each other and connect by & stralght line any
two adjacent oxtremities of such diameter, The last
line will be the side of the required square, Or, take
the square root of twice the square of half the diameter.
3. What is cyanide potassium? A. Cyanide of potas-
slom is a compound of cyanogem and potassium

tals, deliquescent In the alr, and exceedingly solable in
water. 1ts solutlon always hasan alkaline reaction and
when exposed to the alr exhales the odor of hydrocy-
anic (prussic) ncld. The salt I anhydrous, and is nearly
as polsonous as hydrocyanie acld itself.

(20) W. H. C. nsks: 1, What quantity of
#oft fron wire should be used in the center of an Indoe-
tion coll 4y the size of that described in SvrrLEMENT
No. 160¢ A. Mako the binder of wires about 44 Inch In
diameter. 2. Why 1s wire botter than one iron rod? A,
A bundie of wires scquires and loses magnetism more
rapidly than a solid rod of the same diameter.

21) J. S. asks: How are carbon points
that are uséll In electric lights made? A. By mixing
finely pulverized gas carbon with a little coking coal,
and baking the mixture onder pressure for several hours
or days.

(22) A. D. asks: Will yoube kind enough
to inform me if there I8 any cure for premature gray
hair? T am s young lady of 25 years.and my hair Is rapidly

pan, and collect the salt which scparates on cooling. |
This should be strongly heated (with constant stirring) |
to fusion in a clean iron pan to cxpel the remaining |
water.

(13) C. L. D. asks: 1. Is there any means
of melting India rabber and have it retain its original |

elastic property? Is there any means of applying it eo}
wood and have it retain said property? A. No. Native

gum csoatchoue (unvuleanized rabber) s soluble in bi- | FL=¥EST No. 102
sulphide of carbon containing about six per cent of | (23) H. F. asks: Is there a book that con-
absolute alcohol. This solution on evaporating leaves | tains all that js new relative to the telephone, micro-

the rubber in its original condition. 2. Is the slipping |
of belts affected by the distance the power stands from |
machine, and if 0o how? A. An Increase in the length |
of a belt increases its weight between the pulleys; this
;)(conmhcm&epmmdmmmw
eys.

(14) B. F. S. asks: Can a photograph be
taken on any other substance than glass or tin? Cana
pictare be thrown upon some kind of material that can
be lithogmphed from, without the procoss of drawing?
A. Thereare several carbon and chromated gelatin pro-
cesses—such as that Woodbary—that accomplish this, |
You will find several of them described In the Screx- |
TFic AMERICAN and Surriexest. Consult also Vogel's
*‘Chemistry of Light and Photograpby,™

(15) A. M. asks: 1. How can T make a good |
telephone, or where can [ find descriptions? A, See the
ScizxTiFie AMemicas SurrLEMENT, No. M2 2 How
can I keep copper ores from tarnishing without spoiling
their general character, and If any lacquer is to be psed, |
what is the best receipt? A, A thin coating of an dco’
holic solution of bleached shellac will sometimes sufice.

(16) W. V. R. writes: I have a large pile of
cinders, taken from a cupola after melting which con-
tains a large per cent of iron, Can I, after cleaning or!
scouring, melt them without mixing with other fron?® |
Ihave been told I coul do »o by using a flux of lime |
stone or oyster shells. This 1 do not understand, Can
you inform me how to use the flax and In what pmpob}
tons, ete., to charge the cupola, which is 22 h:hul
diameter, in order to melt 1,500 or 2,000 1bs, of the serap |
atamelt? A, The slag can be fused as suggested; bat in
order to dotermine the proportion of flux necessary the
per cent of iron in the slag most be known.  Unless the
per cent of fron in the slag Is very large It Is very doubt-
ful if it can be economically extructed,

(17) C. H. B. asks: 1. Is phosphorus very
dangerous to handle? A, It may be handled with Im-
punity under witer—in the alr it s Inflamed by very
wlight friction at ondinary temperatures when dry, 2.
Will It show light In the dark, and bow far can it be
seen? A, Exposed to the alr snd molsture It exhibits
(through slow oxidation) a fulot, phosphorescont light,
In utter darkness this lght ix fantly visible 100 yards
Alstant; at moch greater distances with difflenlty or
not at all. & What other sibxtance that will show
Nght without flame? A, You might substitute a small
spiral ofplatinum wire heatod to Incandescence by the
passage of an electric carrent,

(18) F. 8. asks (1) if the year 1000 is a
leap year, A. No, since 1t Is not divided by 400, 2
Explaln all about leap yenrs, A The earth makes the
clrenlt of the wan In 365 days 5 hours and 48 minutes
40062 woconds,  This e callod the solar year, The elvil
yoar Is ordinarily 8035 days, the oxcoss (5h, 45m, 40002s,)
amounting In 4 yoar to very nearly a day.  Accondingly
vach dth yoor In glven B8 days, But this connts o
littlo too muck, the excess amounting fn s century o
nearly a day, 8o, lostend of enlling the ovon hundred
youra loap yoars, thoy are made ordloary years of 565
days, This spproximate correction Involves an ervor of
o lttdo over one fourth of a day every century, which Is

A Seep 967 (4), | 4th year except the hundreds not divisible by 40) the
2. What {s the rale (o find the area | elvil and solar years are closely reconciled, the object
of a platon? A, Bquare the diametor and multiply by | belng to make the seasons permancotly accond with the

nearly set right by counting each 400th yesr as u leap
year. By theso leap yoars and Intercalated days (every

! ing granules of apatite or phosphate of lime.—G. L. R,

Inﬂfm.—w. J. B.~No. 1. Haytorite—a quarta

t gray. My hair Is thick, and far below my walst
in length, but it Is losing its dark color. Is there any-
thing that could be taken internally to supply the color~
ing matter and restore the scalp toa healthy condition?
A. Consult ScieNTiric AMERICAN, vol. 38, page 253
(12). The hair can be restored to a et black, bat
probably only by artificial means, which are decidedly
injurious to health, See lectare * Hygiene of the Halr,™
Professor Erasmus Wilson, ScresTorme  Awsmicas Sur-

pb phonograph, phonometer, efe.? A Prescotts

“ Speaking Telephone, Blectric Light, and other Novel-

tics" contains much on these mabjects. You will also

find these Instruments described in the SciEsTIFC
.

AMERICAN SUPFLENENT.

MINERALS, ETC.—Specimens have been re-
ceived from the following correspondents, and
examined, with the results stated:

T. S. B.—It Is splegelolsen (mirror iron), prodoced by
smelting, In a blast fornace with charcoal, a spathic
iron ore containing a large percentage of manganese—
used In thefBossomer process of making steel W, W. 8.
—The supposed animated horse hair is & species of the
genus gordius, frequently found In still water, Linnams
calls it gondias aquaticus,—P. B.—It s magnetite inclos-

A.~If the pots are to be ased !orunll&lugh-,nchy
containing loss oxide of fron will be requisite.—B. —The
sand contalns enough lron to unfit it for fine glass —
J. M. HL—The gravel In large box consists chiefly of
quartz mica, hornblende, and feldspar, derived from the
disintegration of a synaitic granite. The samplo in
small box contalns much graphite.—D. M. —A dolerite
containing crystallized lime carbonate and lron sulphide
—pyrite,—J, W. C.—Quartz contalning ilmenite—tltan-
ierous iron, and a trace of copper. The qaartz Is not

pseadomorph after datholite. No 2. It s composed
chiefly of silica and aluminum silicate, with traces of
lime phosphate and sulphate,—H. T.—It Is galena (lead
sulphide), s valuable ote of lead,

COMMUNICATIONS RECEIVED,
On Crank Shafus. By R. G.
Ou Electrie Light Telegraph. By P. P,

Oun Curious Application of Floorescence. By P, P,
On Silver Powder. ByJd. C. W,

The Grand Discovery of the Ages. By D,

On the Metrie System. By J. G,

On Brorsen's Comet, By T J. L.

On Plavets, Dy P, & J. 8
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Plalting machine, F. Panso ... 1“ P 7_‘: Ij Ler worker, J. C. Rorick, Wauscon, Ohlo v ; c Con x : i »
Planters, check rower for coro, 0. W.Van Osdel. . 216973 '},1 """-‘"- H. Ham et al, Portsmouth, 1. 1. V.—~NATURAL HISTORY, NATURE, MAN, ETC. . The Sclentific American. Mm' ] i‘*‘
Plow, ; tmbroldering machines, M. Umstader, Norfolk, V | Remarkable Acciden - | guaranteed circulation in all
J.KInstler .. oonvrnirnninns . 23U | Gus. treatme - 2 o I ttoa Stag. Two engmvings, the y
Plow shares, mould for, M. Bhoro......cooiein EITRT) Rmiw‘, .l:f:::(.rnl..’\‘v,.'llr.' .-'l. ‘::;t::-. ls;;)' Shoro, N. Y. ‘ (t:’;:;dlu for Carpet Beotles, ote. m 'b'wmu‘mw Files of m it -
n, artaon, Ph deln » e
. Poeketbook, H, L. HOPEInS . overiiie senser ores S4S28 | Tiios, manufacture of, J. G. Low ez (rspa.Fhylioxses coastwiso, o ‘
3. G ., Boston, Mass. Tce Cave of Decorah, Tows. leaving the port of New York. ‘
MUNN & CO. 97 Park Row, New York. .
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“THIS WORK I8 VvE
m!ll.\'(ll;z "’I'UM:'JH
o e cheapest work of the kind
Nebed It anu more (han 10 km" of el ar-
rungnd matter, The author and com, A covered very
extenstee ground, and (he reed and instructions are
carried dosen (o the latest date  T1IE WELL KNOWN NAME
AND MEPUTATION OF THR AUTHON I8 A SUFFICIENT
S:MHAHTI:I OF ITH VALUR"“SCIRNTIFIO AMERICAN,
P sth, Ppago Ao

LIGHT! LIGHT! LIGITI

Allen’s Useful Companion,

THH KING OF BOOKS!

Bizw, 8 x 6 INCHEN, OUNTAINS MONE
THAN LANOE CLOAELY PHINTED PAGES;
HUNDREDS OF [LLUSTRATIONS AND 1A~
GRAME ] THOURANDS UPON THOUSANDS
OF New, RAug, AxD VAaLvAanLe Founu-
LAN, KRCIFES, THADE SpcuETs, MATHE-
MATICAL CALCULATIONS, TABLES, BUNI-
NEss FOMME, BT, MEPRESENTING NEAR
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™ 2 L ng, Sign  Writlog, Gllding on
Varnishing: Tosta for
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op B an Sppeadix. _t“onmm-a
Colors, ote.  1Imo, 56 pages. u.u{ ”
gn Writh nnd Glass Emb . “om-
me. mgl rl'ut.-‘u‘a Manual of l:a.: 'A.rt B;J‘n:::-

A Complete Guide for Conch Trans-
Iated from lto #l'ﬂdi n’ M. Arﬁx. ("::'o?:"l."' tor. By
A.A. uet, Chomist and Enginoer. 12mo, $1.25,

" The above or any of our Bo ks, sont
o wunn at tho bl(mllon [N

rnew nng&uhmllm l\uk?c"uo ;l Practical and Seci-

entiio It Svo—sent upon rece;
ol m u.ﬂm sent froe to any one who Wpo o

HENRY CAREY RAIRD X CO.,
INDUSTRIAL PUDBLISHERS AND BOOKS
S0 WALNUT STRERT, PHILADELPIIA.

l_(napp's Pat. Cut-off Expan-

sion Steam Engine.
This engine, using the

(N7

epore. nm Engliah Cloth B
svo,

!

:

:

i

' Price, Ext
by mall, freo A “!: ﬁ,ﬂh{

1

PLETE GUIDE IN ALL DRANCHES OF 12
DURTRY, with « Coplows Index of 13 columns.
Tll L Handsome Gilt Back...§2

ne English Loather Dinding, Library Edition..... 3.0

WILL BB SENT BY MATL, POSTAGE PAID, TO ANY PART
OF THE WORLD, on reoeipt of the price. Forelgn cur-
ronoy recolved. ACGENTS WANTED EVENYWHERE, Lin.
FUAL COMMISSIONS PAID. 1. I, ALLEN & CO., 'ub-
lishers, 30 Murmay »t., Now York. §# SkE TAuLe oy
CONTEXTS IN SCILENTIFIO AMEMICAN, Sepr, 3, 15
page A0, g3

60

Cands—2 Chromo, 10 Motto, 30 Ocean Shells, Snow-
flake.ote Name on 0. Clinton Bros.Clintonville Ct.

. A PRACTICAL TREATISE

ON THUE

COMBUSTION OF COAL.

Including Descriptions of various Mechanical Devices
for the EconomicGeneoration of Heat by the Combustion
of Fuel, whether SOLID, LIQUID, Jn GASEOUS,

Y
WILLIAM M, BARR.

] VOL., LARGE SVO, ILLUSTRATED.
‘loth, = - - - $2.50

Orocco, = - - - *

o , 10 any part of tho United States

of the price.  Address

YOHN BROTHERS, Publishers, Indianapolis, Ind.

PATENT RIGHT FOR SALE.—HAN-
ocock's Combined Burglar Alarm and Door Fastener. |
defy any burglar Or tramp to enter a door with my alarm
on. Address G. HANOCOCK, Box 390, North Adams, Mass.

Sent, pc

'PATENTS at AUCTION,

Mon! Sales. For terms, address N. Y.
PATENT BXCHANGE 67 Liberty Street, New York.

same Baofler, will do &
the work ever before dono

with the same amount of
FUEL, OR THIS ENGINE
FORFEITED.,

e No. 1, In conncction with a

one borse power
, takes stemm ut 50 [bs, and exbaust at 20 1ba. pres-

sure per inch, and will in length of | 5
mclrﬁhkk per hulu".‘nr AN 0005 e L
S1,000 will be forfeited to the purchnser.
PHILO A. & IRA S. ENAPP,
Danbury, Conn,

FOR SECOND-HAND ENGINES,

Address JIARRIS [RON WORKS, Titusville, Pa.
TO LARGE CONSUMERS OF FINE LIGHT
Malleable and Gray Iron Castings,
We can offer special Inducements In the way of VERY
SUPERIOR QUALITY GUARANTEED, and at fair prices.
Being ourselves In consumers and ru‘.nlrinl the most
rfect castings, other work is Insured the same atten-
n. Mallory, Wheeler & Co., New Haven, Conn.

wd
x -
[ f
An lostrument uneqoaled in the world for privato
resldence and business porposes. Works any dis-
tanee, and makes all turns. The volume of sound
Is aa plain and distinet at the recelving point as at
the trnnsmitting, Price, 810 complete, Our au-
thorized agents are moaking $10 to §20 per day,
B Address, with stamp for clreolars and terma,
('IN('INNA‘I'I MICRO- TELEFHONE CO..
Elm Nireet, Cincinnati, Ohlo.

The VICTOR ROCK DRILL,
Well Borer, aud Prospector,

The Diploma and FPrize Medal awarded it ot
the * Centennlal” In 1596, Thwenty-sic of these
hand machines ordered in one day. 2 Good
netive Agentsean clear 8123 por weok,
Sond for Clronlars and Terms.

Addross W. WEAVER, Phanixville, I'a.

FOR El
HARRISON BOILER WORKS,

PHILADELPHIA,

Proposals will be roceived for tho purchase of the
apeoiind tools sod maobinery and right to manufsocture
the Hurrison Boller, and for the rental of the promises if
desired . 1ho eatablistiment s In u|wmllm‘ urder, nnd
has facilition for turning out threo hundrod horse power
of bollers por wook. ‘Thore Is now in o over fifty
thousund horse power of bollers, with & continuing do-
mwand, ‘The shops have both mil and water faocilities,
and ure In eyory way sultable for maochine or foundry
work in conjunction with the manufseture of boliers,
JA'.A';’ or adidress EXECUTOR OF THE ESTATE OF

OREl

M HARRISON, Ji, doc'd
10 North .\Iu:rrlvk Stroot, Phlladelphia
MANUFACTURERS OF HEARSES
Send ontalogue and pricos to Box 54, Now Ibarias, L.

AND COFFINS

WANTED, PAIVINBIL to travel nod soll territory of an
entiroly now nrtiole thut will sell ot alght, sond for olr,
Addross Win, Moteslf, 'at’e, 87 8t, Clalr 8¢, Tolodo, O,
1 HERMETICAL SANITARY CLOSET
T84 GUARANTEED ABSOLUTELY WATERE GASTIGHT
SEND FOR CIRCULAR ~ » A
4 Fretonea STNY

14

L oM SALENG ,

$77

vl Lo Agonts,
WrA, MAINN,

A Month and exponsos gunr "
Outnt free. Suaw & Co., Aat

OUIRL FRESH STOCK OF

WHITE HOLLY

I8 NOW READY,
This, with our complete assortment of

RARE AND FANCY WOODS,

I parttonluity worthy of the attention of wholpsiulo
buyers. 1o ..Lun...., our asusl complete stook of swed
Hirdwood, Lumber, and Venecrs, figurod and plaing
Hurly, ote
GEO, W, READ & CO,,
156 1o 200 Lowls Sireet, Now York,

:

Shafts, Pulleys, Hangers, Eic.

Full assortment In store for immediate delivery.

Wi. SELLERS & €0,
79 Liberty Slmt.?\'ew York.

Leffel Water Wheels,

With recent improvements.
Prices Greatly Reduced.

8000 in successful operation.
FINE ¥IW PAMTELET FO2 1973,
Sent free to those interested.

James Leffel & Co,
Springfield, O.
110 Liberty St., N, Y. City.

! tostify to its unvarying excellonce and retlabllity,

The * Unvarylng Excellence and Rellability ** of
THE

Hancock Inspirator.

The Jackson 0il Mills.

“THE JACKSON OIL MILLS"™
JACKBON, TENN., May 6th, 1979,
Momsrs, FAIRBANKS, Monse & Co.,
Cincinnati, Ohlo:

Gentlemen:  After a trial of nearly four months of the

Inspirator, during which time It haa been In almost con- |

stant use, night and day, it gives us real plesstre to

a great rellef from the clattering, repalrs-nooding pumps
of our fathers, and we know of no machine that does Its
work us quiotly—wo may almost say as modostly-and

as excellently. -
Very respectfully,
J. N. ALLISON, Hec'y.

7™ Mustrated and descriptivo clreulars sent on appli-
cation to

Hancock Inspirator Co.,
52 CENTRAL WHARF,

BOSTON, MASS,

FOR EXPANDING MANDRELS, both for Machinists
and Amatours. send for circular to C. W, LE COUNT,
South Norwalk, Conn,

PHOSPHOR

-BRONZE

: ' BEARINGS,
PUMP-RODS,
3 AXD

-

il Dy, S N MARE

THE PHOSPHOR-BRONZE SMELTING CO., Limited,
ASS Washington Ave., Philadelphla, Pa.

BOLT CUTTERS.

Send for Catalogue of

Schlenker's Automntic Bolt Cutters and
Scrow Cutting Machines,

HOWARD IRON WORKS, Buffalo, N. Y.

“The 1876 Injector.”

Simple, Durable, and Reliable. Requires no special
valves. Send for {llustrated circular.
WM. SELLERS & €O, Phila.

BLAKE’S STONE AND ORE BREAKER AND CRUSHER.

For bronklns hard and brittle substances to an
1

g and Railrond co
vor ¢ xhibited
For rn

Pk Fntom
Ll
ATNEW
§F” ALL STO
noetantod by a revolvin
users of such will be held accountable,

whao
=17

BLAKE CRUSHER CO., New Haven, Conn.

nnd
ospP
N CHUSHERS not mado or Heensoed by us, con
shaft and dy-wheo! Infring t

sizo. Endorsed by the leading Mining,
rutions in the United stntes and Forelgn Countries,
hundrods of testimonials of the & cha
ECTING AND LABORATOIL

taining vibratory convergent jaws
on our p und makers and

racter.
Y USE.

. aro Ing s

Addross

Wood-Working Machinery,

Such ns Woodworth Planing, Tonguing, and Grooving
Machines, Duniel's Planers, Hichardson's Patent lm-
roved Tenon Machines, Mortising, Moulding, and
Ro-Saw Machines. Eastman's . Miter Muachines, gnd
Wood-Working Machinery genorilly, Manufuctured by
I'THERBY, RUGG & RICHARDSON,
2 ﬁnllnlmr{ Stroot, Worcostor, Muss,
(Shop formerly ocoupied by I BALL & CO.)

JORTWO DIVMES-1 pkt. ench of Vorbonas, Phlox
Double Hollyhooks, steipod Potunins, Balssms, and

Puausles, L. D, SNOOK, Darrington, Yates Co., N. Y,

TEAM ENCINE
AND BOILERS,

Wood und Iren Working Machinery.
(Send for olreulars, )
GEO. M. CLAVY, mcu',u“.'u & BAGNALL,
”l‘lﬂu Uy arerooms ¢
& 40 Cortland Street, N, Y.

THE FORSTER-FIR-
MIN GOLD AND SILVER
AMALGAMATING COMP'Y
of Norrlstown, Pu., will grant
ptate rights or leonses on
onsy terma, Thisx aystoem
WOrks up to nesiy, and ro-
oovors the moercury rapldly,
By Apply ts nbove,

Patent JEWELER'S LATHE,

Manufactured by L. ¥, STANDISH & CO,, % Artisan 5S¢,
Now Haven, Ct.” Send for olroular, &

b

PATENT RIGHT li'()ll KAI.I‘?]. (1) Q:"U)ll'l.m‘l': SEW-
shine, oF to ot on royalty, Adroas
g MAChiEe: SANCOCK, Dox ), North Adams, Muss.

Latest Style CARDS, Bouquel, Lawn, Floral, ete,, in
case, namein gold, 100, SBAYY BROD., Mentbford, s,

>
ON CHRONIC MALARIAL POISONING.
—By Alfrod L. Loomis, M.D. A Highly Instruotive
(‘lllnylcal Lecture, dellverod at the Unlvorsity Modion)
Collego, N, Y. Avocrding to Professor Loomis tho
offoots of malarinl polsoning sro mwanifested In s surpris.
ing varigty of forms and symplotig | 8o numerous 'uuul
yarious, (n faot, that they ‘eannot bo tabulsted, The
ombraco enlargemont of the spleon, neurnlging of di
feront forms, that may or muy not be periodiesl § dys.
poptic troubles which cannot be relleved by dyspeptio
romedies; beadachios Lint arg often treatod as oorobral
dincasos ; confusions of mind | siaguering gnits; 1oss of
)wower in portions of the body i lmpalrmient of mental
aculties; inability to do work of ."f Kind; not slok
enough to go 1o bed, but Lo 11 and hab tually o0 tired
to porfortm anything that roquires the lenat oxortion |
shortness of breath ; raphd, weak, Irrogulne ‘luln; sloop-
loas nighte, ete. Tho Infection appoars to be fur mory
widely spread than is commonly supposed | and all who
have aflments that fall within the mlc'rnry hore mon.
tioned will do well to rend the excollunt lecture. Bui.
PLEMENT 102, Price 10 gonta.

PATENT

LD ROLLED
SHAFTING.

(o

The fact that this shafting has 35 per cent. greator

atrongth, n finer finish, and is truer to gauge, than an,
othor In use renders it undoubtedly the most economical,
\Wo ire also the sole manufuacturers of the CLLENRATED
COLLINS' PAT.COUPLING, and turnish Pulleys, Hungers,
ote,, of the most approved n(v)lu. Price list mailod on
upplication to JONES & LAUGHLINS
. Try Streot, 24 and 3d_Avenucs, Pittaburgh, Fa.
190 8. Canil Streot, Chicago, 1L, and Milwinkes, Wi
§7~ Stocks of this shafting in store and for sule by
FULLER, DANA 1TZ, Bostan, Muss,
Goo. Place Machinery Ag ney, 121 Chambers 88, N, Y,

~ » =
FIFTY SIRUP RECIPES FOR HOUSE-
hold purposos, Mineral Waters, ete., to wit: Simple
Sirup, (I _Lomon Sirup, Mulberry Strup, Vanilla Sirop,
Vi Orvam_ Strup, (2) Cream Sirnp, Ginger Sirup
Orango Sirup, () Pineapple Sirup, Neotar Strup, Shorbet
Slrup, Grpo Slrup, Banana Sirup, () Coffee Sirup, Wila
Chorry Sirup, Wintorgreen Sirup, (2) !lum‘umln kimp,
Maplo mml». (3) Chocolate Sirup, Coffue Croam Sirup,
Ambrosia Slirup, Hock and Claret Strup, Solferino ﬁlrng
Capaloum Strap, Cherry Sirup. Strawberr trup, (2
Raspborry Sirup, Peaol Sirup, Blackborry Slrap, Orgoal
Sirup, Ontawbs Sirup, Milk Punch Sirap,
Birup, Shorry Cobblor Sirup, BExcelslor hlr\ln. anoy
Sirup, Currant Sirup, Framboisa Sirup, Maldenbalr
Sirup, Orange Flower Strup, Clnnamon Syrup, How
Lo mako Sirups Frothy.

Colognos for the glvk Room, by Goo, Lels, With
rocipes for tho production of preparstions Lhat porve us
Luloulna porfumoes, deodorizers, and cosmetio lotions,

UFPLEMENT 77, Prico 10 cents., -

THE DRIVEN WELL,

Town and County privileges for making Dylven
Wells and selling Llcenses under the established
Amevican Deiven Well Patent, lossed by the year
to responaibio partios, by

WM. D. ANDREWS & BRO.,
- NEW \'()‘luﬂ.
RAPID
ADDITION!

Wondertul Invention !
A BT of Addlng Fleuros

4 from Loft to Highty
or from Middle elther wny’

l'lmml;nunn

or slx columng al one thne
Done ws Quivk s Thought
Sent te uhy address on ro.
celpt of rice. M Couts in

Pustago stam os
“ 1 “ AN,

It in |

- STEAM PUMPS.

HENRY R. WORTHINGTON,
230 Brondway, N. Y, N3 Water St Boston.

THe WoRTINGTOS DUPLEX PUMPING ENGINES YUl
WATEN WoRKs—Compound, Condensing or Non-Con-
densing. Used in o WO Water-Works Stations.

BTEAM PuMPs—Duplex and Hingle Cylinder

Price list issued Jan. 1, 1879,
with a reduclion exceed-
ing-30 per cenl.

WATER MerTens. Onn MrerEus,

STEAM PUNPS

Wright's Pat. Backet
Mungers are the bost,

Vatrxy MacmNz Co,
Y Easthampton, Mass,

:

‘ {s being formed st Damulo, N. ¥ .. 10 settle a tract of
| peven thousand acres.  Those wishing to know all about
’ it and California Colonles, can by sddressing California

‘('olony. M W, Swan St , Bumalo, N Y., or Wendell
Easton, 2 Montgomery *t., San Francisoo, Cal

TO FOREMEN MACHINISTS,

A firm in one of the Middle States will shortly require
s foreman. He must be a man of ability and erergy,
| who can get out work chea

gly. capable of designlog. bm-
proving and adagting machinery. and a fair draoghts-
| man. Applicants will state age, experience for the laat
few years salary roquired, and references. Ajl com-
| munfeations will be considerod confidential.  Address
*DELTA,” Box 31X, Beston, Mass

ELECTRIC ENGINES, $2.
CROOK, HERRING & CO,, Centro ond White Sta., N, Y.

Baker Rotary Pressure Blower.

(YORCED BLAST )
Warranted superior to any
other.
WILBRAHAM BROS.
2318 Frankford Ave.
Puirapzrraia

The
various S Sleepors ; . Pot, or
Oval; the Longitadinal Wrought lIron; the Truns-
verse Wronght Iron. Practical experience with each.
Durabllity of Wrought Iron for Sleepers. Adjustment

of Gauge on Curves. Spreading Out. The Darfow Come
bined per and Rail. Hilf's, Hoeneggor's, snd Thom-
non's Systems, Serre’s and Battigs' Systems. M'Lellag's
and Potol's Sleepers. W 's Cross System. The sev-

OF THE

Srientific American
The Most Poplhrps?l:ll:cs 7?9;]»1- in the World.

VOLUME XL—NEW SERIES.

The publishers of the SCIENTIFIC AMERICAN beg
to announce that on the Fourth day of January, 1599, a

e

new v will be ex ed. It will continue to be
the aim of the publishers to render the contents of the
new volume as, or more, attructive and useful than any
af its predecessors.

Onl 20aY Includi
Al7.8 = aﬁ"xfun'.'ﬁ.-':- l‘\'

\]‘Mln.o. Weekly,
enr,

This widely clvculnted and splondidly Nustrmted
paper s published weekly, Every number contsins six.
teen pagos of useful Information, and a large number of
original engravings of new Inventions and discoverios,
representing Eogineering Works, Steam Machinery,
Now Inventions, Novelties in Mochanios, Manufuctures,
Chomistry, Blectricity, Tolegmphy, Photography, Archi.
tecture, Agriculture, Horticulture, Natura) History, ete.

All Classes of Readers find ln Tur ScrexTive
AMERICAN & popular resume of the dbest sclentific in-
formation of the day ; and It is the alm of the publishers
to present It in an attmetive form, avolding as much as
possible abstruse terma, To every Intelligent ming,
thia journal affords a constant supply of Instructive
rending. [t is promotive of knowledge and progress in
ovory community whore It elreulates,

Terms of Subsoription.~Ono copy of THr Sorex-
TIFIO AMERICAN will bo sont for one prar-52 numbors—
postaga prepald, to any subsoriber in the United States
or Canada, on recelpt of three dollars and twonty
cents by the publishors; six months, $.00; throe
months, $1.00,

Clubs.~One extra copy of T SCENTINC AMEn-
OAN will bo suppliod gratis for every clud of Sev subseriders
At B oach; sdditional coples at same proportionate
mie. Postage propald,

Ong copy of TIE SCIRNTIVIG AMERICAN and one copy
Of THR SCIENTIFIO AMERICAN SUPPLEMENT will Do sent
for ane year, postage propatd, to any subseriber In tho
Unitod States or Canndns, on recolpt of seven dollars by
the publishors,

Tho safest way to romit 1s by Poatal Order, Draft, or
Expross, Money carofolly placod inslde of vavelopes,
securoly soalod, and correctly nddroased, seldom goes
watray, but lsat the sonder's riak, Address all lotters
and wake all orders, drafts, oto., payable to

MUNN & coO,,
37 Park Row, New York.
To Forolgn Subscribers,~Under the facilities of

\\.lh. Ml‘(ll !
ACENTS WANTED

ntnving
for a now housohold article whioh affurds o ready salo
and largoe commisslons,

A VOOL & CO, Machiniats, Nowark, N, J,

HE BEST STEAM PUMP in AMERIC

More than
4500 in use.

|

T H E D E A N Ellrnne Steam Pump Works

Mado by HOLYOKE MACHINE 00,

Send for reduced Price List,

o3 & o4 LRRRTAAT: T8 |

! Mearma, whon sent to forelgn

tho Poatal Unton, the SCTENTIRIO AMERICAN in now sent
by post direet from New York, witts regularity, to subweribe
ors lo Great Britaln, Indis, Australia, and all other
Nrittah colontos: to France, Austris, Belgtum, Germany,
Rusala, and all other Buropesn States; Japan, Neasil,
Mextoo, and all States of Contral and Bouth Awmeriea,
fon, Cunada s
H, gold, for SCIENTIRIO AMBIIOAN, | yoar| 0, gold, for
both BOESTIRIC. AMERICAN Aol SUreLamese for 1
"";l This inclndes postage, which we pay, Remit by
postal order or draft to ordor of Munu Park
How, New York, it
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BATTERIES, , 205 |
POWDER. 4" ' |

o3 Printing Press ﬁ
SRS e

ol printing. Cninloges of Type, e,

e Kelsey & Qo &rﬂir-. Conn

BAXTER ENGINE FOR SALE.

A sotund-band 10-horse power engine, with 15.borse
power bn&kr ln good condition, Wil hvwvld cheap,
HOTOENG R.\\l\(- Co.,
7 Park Place, N. Y.

COLUMBIA BICYCLE.
0 miles In T hours,
Easy to Learn te Ride.
An ondinary rider can outstrip
the best horse in a dax’s nm over
nvmmﬂn romds.  Send Jcent ., stamp
for price Iist and twenty-four page
ontalogue.
THE POPME MFG, €0,
£ Summes Street, Hoston, Mass

ESTARLISHED BNl

JOSEPH C. TODD,

and MAcmsisT. Flax, Hemp, Jute. Rope,
Bagging Machinery, Stoam Engines, Ballors,
ure Baxter's New Portable Engine
n operstion at my store. A obe
able engine, compicte, $125; two horse-
and = half he WSLPOWeT, !.- three
Manufactored exclusively h)‘

J. C, TODD,
10 Barclay St., New York, or Paterson, N. J

ByNGINEYR
(akam nrv

; two
orve-power, §20

John A Wlme

1LO7

s LIBERTY ST.,

NEW YORK.

1% 3. . Blaisden,
MANAGER.,

Mill Stones and Corn Mills.

We meke Burr Millstones, Portable Mills, Smut Ma-
chines, Fackers, Mill Py Water Wheels, Pulleys, and
Gearing, specially adapted to Flour Milis. Send for

catal
“EEE . 1. NOYE & SON, Buffalo, N. Y.

| Direet Pamping Plan

— | Stillwater,

S’rirntific Anerican,

[JunE 7, 1879

BOILER COVERINCS.

WITH THE “AIR SPACE"” IMPROVEMENTS,

THE CHALMERSSPENCE C0,, Foot E, th 8., New York.,

DEAN BROTHERS, |
INDIANA POLIS, IND,,

Manufacturers of
&‘m\ DeanSteam Pumps !

Noller Feeders and 1*
Machinery for
pPuUrposes,

- Ill"('-

LOOTT LATHES, for Broom, Rake and Hoe Han.

les S 0 HILLS, ™ Chambors St N. ¥

Holly's Improved Water Works.

Combines, with other advan.
tages, over older aystems, the following 1. Booures by
yariable proasure a more reliable water supply for all
UL PAOROS Laess cost for constroction, & Less cost
}--r mnlnlrlmn'v 4. Loss oost for daily supply by the
uso of Holly's Improved Pomping Machinery, 6 Af
fords the best fire protection In the world, & Largely
reduces Insurance riaks and premivms 1. Disponsos
with fire engines, 1n whe h or in part. K Reduces fire
department ¢ ll- nees or Information by desenptive
pam |h|.r or otherwise, ml-nm- the

1OLLY \l\\l FAL ll RING CO

Jockport, N, Y

(“APY & MOEN 'y

G‘L’V'

=" RARE oppﬁnwum s

le proprietor, advanced In years and de -Irv us ..r
retiring from active control of business, would sl af ¢
barpain, or convert Into a joint stock nnn‘-ny and re l-ln

n interest himself. a Foundry and Machine Shops, with
all thelr machinery and fixtures omupiete, and now
crowded with castom work, having cost upy -lnhnf sixty
thousand dolinrs, and the -»n!( ones of magnitnde for
12 miles on the Mississippd River, on various points of
which may be seen specimens of work of these shops at
Winons, MoGregor, Dubnque,
Lyons, Clinton, Muscatine, and on many of the bosts
| For particulars, addross the x-n-pnﬂur -l Clinton, lowa,

' HOSFOMD.

FOR SALE CHEAP,

A very handsomeo double barreled, central fire

EXPRESS RIFLE,

No. 5T bore. Welghs about § Ibs. English sole leather
case with tools complete. A splendid weapon for deer
and bear shooting. Bullt by E. M. Riley & Co., London.
Address HODGKINS & HAIGH,
258 Broadway, New York,
B ARN

P"VOOTPOWKRHA-

CHINERY.
Different machines with 'hlch
Builders, Cabinet

Wagon Makers, and Jobbcn

in  misce! us work oan

oot 85 L0 QUALITY AND

Price with steam power manufac-
turing; also Amateurs’

E

:

Fulton, |

Sole owners of the Alr Space Patonta. |

Louisiana SUGAR G(owers

From 75 to 0 per cont. of Julee man h 11
v‘n(h- Every imp. gallon of Julee mus 1 from
15 10 1772 1w, of mugnr acoording l 0 placy vnl'--. ition
and manuinctoring. Cane supplios more fuol than

nooessary for all the purposes of manufactury \;.;h

Honolualu, Sandwich s

KEYSTONE
Vertical Mill.

of the best Fronoh

A DR LANUX, C.E

Etones made

Hur For Grinding Whest, Mid.

dlings. Corn, Feod, ote. Prioe as

low s any other fArst.class Mill

Clrenlars and prices furnished by
C. K. BULLOCK

1351 Ridge Ave., hlindelphin, Pa,

HARTFORD
STEAM BOILER

Inspection & Insurance

COMPANY.

W. B. FRANKLIN,Y. Pres't, J. M. ALLEN, Pres't,
J. B. PIERCE, Sec'y.

Invested In Wall St. Stooks makes

$10 1o $1000 Hoxs semt |

fortunes every month,
free oxplaining everything i
Adulrm- Il,\ XTER & CO., Bankers, 17 Wall 8t N.Y

RUFFNER & DUNN, l'ulenl(‘('-’
and Sole Manufacturers of the Excelsior Steel Tube |
Cleaners. Price $1.00 inch. Send for eiroular.

SCHU YLKl FALLS, PHILA., PA.

MACHINISTS’ TOOLS.

NEW AND IMPROVED PATTERNS.
Send for now lllustrated catalogue.

Latheg, Planers, Drills, &o.

NEW HAVEN MANUFACTY l'ul'"‘ CO.,
New llaven, Conn.

MPORTANT FOR ALL CORPORATIONS AND
MANF'G CONCERNS -Buerk's Wateh~-
man*s Time Detector capable of secumtely con.

trolling the motion of & watchman or patrolman st the
stations of his beat. S Tor lar.
% Beware o buzin it 2;,‘2'?.'.‘9323:“ v/,

MACHINES SENT ON TIIAL,
Say where you read this, and send
for catalogue and prices.
W. F. £ JOHN BARNES,
Rockford, Winnebago Co., Ill,

EDMUND DRAPER,
Manufaetorer of First-cliss Engineers’ Instruments,
Established in 183, 226 Pear St., Phila., Pa,

\ATICNAL EOLTB- PIPE MACHINERV CO

THE HUGHES TELEPHONE. S8IX FIG-

ures. Sound converted into Undulatory Electrical Cur-
ronts by l'nhmm-fm«-ua (ond"“'“f, Sabstances In
Circuit.  The Simplest Telopbhono and the most sensitive
Acoustioal lnummnnl yel constructed. Instrument
for Tmun‘( e Effvct of Pressure on Varlous 8ul>-
stan stonishing rxsncrlmcmn which may be ‘i

formod by any person with o few nalls, ph-u-n uf wenling
WaX, o glow tubo mnulnlng(;-mncn and o fow sticks
of ehurooal, Contalned in SCIENTIVIC AMEWICAN SU)-
PLEMENT No. 128, Price 10 cents. To be had at this

and of all newsdealers,

Pond’s Tools,

Engine Lathos, Planers, Drills, &c.

DAVID W POND, Worcester, Mass

‘X ‘|' "
HINE S EFFC SENT.

FMONT ST
PHIA

o hdd

The George Place Machinery Agency

Muchinery of Every Description,
121 Chiamnbers and 108 Rende Stroots, New York,

] TROUT AND OTHER
g fish in abundance. Crockets' Balt
¥ Prepamtion, the original and only
nown. Boxes #1.00, malled. BSole

., Lawrence, Mass.
Liguid Paints; Roofing, Boller Coverings,

Steam Packin A Shon!hmg.. Fire Preof Coumg;

Cements, Saxn ron Desostrrive ¥

H.w. JOHNO M'F'C CO. BT MAIDZK UI!, Ny,

AIR, ENGII\TES

ration

rellatile pct
ILL &

Muuu

ICE AT 81.00 PER TON.

The PICTET ARTIFICIAL ICE CO,|;

LidMI
Room 51, Coal and Iron Exe ol

o, P, 0, Box 303, N, Y.
DY bl'l- l’hlA BY Dr. C. F. KUNZE.
Sym Appoetite Diminished. Stomach Dhoallon
in Chile b

wor than Normal, wnnl Mlon.
ren. Chronlo Cases. u:mc

too much Food ; by De-

rangoment ; b; Innervation,

Indy; u(lblo
Itere: (ondluon- o

Treatmont, Nourishmont should bo Easily Digestible;

taken Little ot a Thoo; and Digested before more s

takon. hvcﬁnlt of Fow and Pln n Dishep, Treatment
when Btomach vorlona Alding n.ltrio Juleo,
Treatment. in l-cl- Contained in SCIxs.

'rlru AMEMICAN ﬂl'l-m rnr\'rfio 290, Pri
To be had at this offico and of all mwlu‘d':‘h mw“nu‘

Paris, . , 1878
Australia, 1877
|| Phila,, . 1876
S/ Santiago, 1876
Vienna, . 1873

J.A.FAY & CO’S
L v
\g r
WO00OD WORKING MACHINERY
was awnrded at the Parls Fxposition over all compits
o THE GOLD MEDAL OF HONOR. Alsohigh-
estaward nt Philn., Santingo, Australin, and Vienooa, 1t iy
0rl"lnnl in Design, Simple In Constraction,
erfeet in Workmanship, Saves Iabor,

Economizes lumber, and Increases

products of the highest stand-

ard of Exeellence.
Furniture, and Agricultural Tmplement 8hops,

1, ote., equipped at short notlos, and tho loweat
fend for Circulars.

Rallroad
I'hmln i
canh l ricos.

J. A. FAY & €O, (‘Inclnnl(l Ohlo. U. 8. A.

I1

[+ waoRuowr
BEAMS & Gmofns

Tﬂ? ONION TRON MILLS, Pittsburgh, Pa., Manu.
facturers of {mproved wrought iron Beams and
Girders (patented),

Ihe groat fall which has taken place In the pricos of
Iron.and o ))n clally in Bonms used in the construction
Of FLILE PROOF BULLDINGE, Inducos us to call tho spo-
clal attention of Bugineers, Archiltocts, nnd Bulldors to
the undonbled advantages of now ting Fire P'roof

No water. No Engl Ab—duhlg Bafe. Mot oco-
m‘k and oonve wer known. SHERR II L
FER AIR Y\t.l\ru) ’l‘l& AWubtmn,uu SL.N.Y.

J. I.IA)! D n \l(-ll,

)l-nu!urtmrv of

description, for l(nllnnd und \Hm
g |

. ln-vrl:l- Rope
\u #1 John =t

% | MINING MACHINERY.

~!r|:v'!nn .

and by reference to page W of our Book
of Sections - which -ml- sont on applioation to those
o m.m .m.m ervction of fire proof bulldings - 1THE
||)~ll\\ By \'UIIA Dl\ J\l'll\l’h tho
ocost of Insuran AYY l|nn7 ind the serious losses and in-
terruption to business caused by tire; thes A lke cone
siderations fully ju-nlv any additionsl first cost, 1t I
bolloyn l that, were ownors fully aware of the small
difference which w exists l..!n.. n the use of Woud

and lron, in
W nh.ll’ .

n\ casos the lat
1|rvl h es 'n

would be adopted,

s foralithe Be

that the differs
1

o Ay st o

)
( .\I(‘-ljl.ll.

in ¢ e dross
III(-~> .1 O Mttshurgh, Pa

Engines, Bollers, Pamps,
H‘- Dust Burning Appliances. Drawings
0 customers abosville Iron Works
Ak ( idress HOWELL GREEN,
sville, Laz oo, I'n

Coal and Ore
and advyios
P N

bunt

fre
Haydon
Jeant

. ELE \/ATOR

HOW TO REMOVE STAINS AND

Spots from Linen, Cotton, \\'oolens und Silk. Being a
uhlo of Spegific )lrocuon-. showing how to proeeed‘ in

m sach of the above kinds of goods any
-ulnl the tollowlnx ehum-ur. to wit : Stains of Snglr
Glue, Blood, Album Grease, Varnish, Ofl. Paints
earine, anublu (olon ucd Wlne Frult Stains Red
Ink, Mlumno Ink, Lron Iust, Ink mado with Galls, Lime,
l, e. II l!mna. Tmnln| dl:mn I\utt 8u,|3ns.(.onl 'l‘n;
Grouso tuins, ete means o
l- nl .glo ublo of dlmotlons any Yen{m.by pro-
viding f with u few simple chémleals, and using
mdll)' c!enn

them ns dlncuv may any species of the

© goods, and if p s hop.
'nxu- is onoe of the most oonvonlent and valuable papers
on the subject over dmbllnhod Contalned in SCPrLE-
MENT 185, Price 10 centa,

D

ITHE TANITE CO..
STR‘)UD"\'I’URQ: PA.
|EMERY WHEELS AND CRINDERS.

LAONDON -0 5t \nlv.-- L. o va\mnur( no,
2The Temple, ule 8

LIVERPOOL,

ROCK DRILLING MACHINES
AIR COMPRESSORS

MANUFACTURED BY B0 eicuRocxDane Co.
SEND FOR PAMPHLET FITCHBURG MASS

SPARE THE CROTON AXD SAVE THE COST.

riven or Tube Wells

famished to lnrge consumers of Croton and TUdgewood

\\.u . WM. DANDREWS & BRO,, 44 Walar 8T, N.Y.,
yocontrol the patent forGreen s American Drive n“ell
For showin h"ll n(
Pyrometers, ! somog hee of
Botle ;')’Im- Uperheatod Steam, (1] ~tills, ote
NRY W. BULKLEY, #ole Manufuetarer,

9 froadway, N. Y.

SHEPARD'S CELEBRATED
§30 Serew Cotting Fool Lathe.

Foot and Power Lathes, Drill Presses,
Serolls, Clredlar and fland Saws, Saw
Attachments, Chiucks, Mundrels, Pwist
Drilis, Dogs ‘-Ilr-v- ole, send for
oatalogue of outis for amatenrs or
nrilsans,

", 1.
51, 55, 2,

NIII’I‘UCID & Co,,
Fromt street,
( Im lnnull. Ohilo,

e
~'

Deoxidized Bronze (Patent), supe-
rlor to Phosphor-Bronee or any alloy of Copper and
Tin made by any other prooess. The best tgalnl for
machine and engine jourmnals and any purpose trqur-
Ing » Orst-class trones Metal Tnu.{l hard, home

neous, and of splendid anti-friction qnlllly e

unce tosome of the largost machinists and stoel 'mu
Electiro-Bronzing on Iran, (New Pstont ) Inde-
structible and unchanging by atmospheric action
Use of these patent rights can be obtained on fuwr-

able terme, PHILA SMELTING CO,, 'hila..

BRADFORD MILL CO.
Swccsnsers 1o Joa. Bradfond & Co.,
MANTTACTURERS o9

Fronch Buhr Millstones,
Portable Corn & Flour Mills,
Smuot Machines, ete.

Ale, dualen o bllhv Clotls sad
Gemeral Mill Farnuliags

§ Office & Factory, 158 W. 24 St,

(.'l\(‘l“.\'rl- 0.
tewnrt, oo W. L. Dan

. PRICE LISTS SENT ON ABPLIC ATIO?

BIG PAY

, Aoe.

to sell our Rubiber Pdmnt ll-mpo klu-
ples fm Tuylor Bmtco.. Cleveland, O,

CAVEATS, corymil TRADE

MARKS, ETC.

Messrs. Muun & Co., In connection with the publics-
t{o>n of the SCIENTIFIC AMERICAN, continne to examine
Improvements, and to act as Solicitors of Patents for
Inventors.

In this line of business they have had over THIRTY
yYEARS' EXrERIENCE, and now have unequaled facilities
for the preparation of Patent Drawings, Specifications,
and the Prosecution of Applications for Patents in the
United States, Canada, and Foreign Countries., Messrs,
Munn & Co. also attend to the preparation of Caveats,
Trade Mark Regnlations, Copyright= for Books, Labels,
Relssues, Assignments, and Reports on Infringerents
of Patents., All business Intrusted to themn is done
with special care and promptuess, on very moderate
terms.

We send free of charge, on application, a pamphlet
containing further information about Patents ind Low
top them; directions concerning Trade Marks,

THIS NEW

"unMdll’«h(fnm all others, 1o
with !‘ll\A‘j-lle B‘ll

. h cuur ulqu 1taelf to all
n «ho

, while lhl
(e Hernla 1s held necurely l and m‘m andn nllultuneet

Al
taln, IL 38 ensy, durabie lml’ Seot by mnil  Cireclars

tw.  Eggleston Trnsa Co., Chicago, L.,

Lathes, Planers, Shapers
u.e“x:z..%ﬁ‘y‘"’éc“s%%“&'h D Newarc N 3.

\ Nowark, N. J
ADJI"R’I‘ BLE INCLINE PRESSES,
STILES

I PRESS CO., Middletown, Conn.

OGARDUS' PATENT UNIVERSAL ECCEN-
) TRIC MILLS—For grinding Bones. Oros, Sand, Old
Crucibles, Fire Clay, Guanos, OII Ca 'lo. c‘orn,
Corn and Cob, 'l‘uhavou. Snuff, 8 nr. &!ta, ' Roota,
Spices, Coffoe, Cocounut, Asbestos, Mion,
ete., and whatover cannof be mum‘ by other mills,
Also_for Paints, Printers’ Inks, Paste Blackl oto,
JOHN W, 'I'll()slﬂ()\ sugoessor 1o JAMES BOGAR-
DUS, cornor of White iind Klm Sta., Now York,

THE,DINGEE & CONARD G0’

Ity 18 growing and distributin
theso Deautd Rou--. qre de /:,w Stro Poyt
Plants, sultable for immediate bloom, uud y mail
at all post-offices, & c-ndld Var ur
r)mlrc, nll lubolcd for 1) for 8§23 lO for
20 for §4 for 853 5 for $104 100 for .13.
g‘rSond or Our N‘n\vl(!luuhllo to (lllou Culture —
Pages, ¢ ) ustratod —and choose from Over
Five ﬁmﬁﬁ-d’ Finest Sorts. Address
DINGEE & CONARRD CO.,
Rose Grku:. West Grove, Chester Co., Pa.

Model Engines.

Complete sets of

CASTINGS

< for making small
Model steam Enginos 1 1.2 in, bore, 8in, stroke, price, #i
ditto 2 o, bore, 4 In. stroke, price, $10, same style as out.
Gear Whools and Parts of Modols. All kinds of Small

Copyﬂghln. Designs, Patents, Appeals, Relssues, In-
fringements, Assignments, Rejected Cases, Hints on
the Sale of Patents, ete.

Foreign Patents.—We also send, free of chargr, 0
Synopsis of Foreign 'atent Laws, showing tho cost and
method of securing patents in all the principal couns
tries of the world. American inventors should bear in
mind that, as a general rale, any inveation that is valo-
sble to the patentee in this country isworth equally as
much in’ England and some other forelgn conntries,
Five patents —cmbracing Canndian, English, Germuan,
French, and Belglan—will secure to an inventor the ex-
clusive monopoly to his discovery among about oxs
HUSDKED AND FIFTY MILLIONS of the most intelligent
people in the world. The facilities of business and

team communication are such that patenis can be ob-
tained abrosd by onr citizons almost as easily os at
home. The expenge to apply for an English patent s
£75; German, $100; French, $100; Belgian, $100; Cana-
dian, $50.

Copics of Patents,—Persons desiring any patent
Lesued from 1886 to Novembor 26, 1847, can be supplied
with official copies at reasondblo cont, the price de-
pending upon the extent of drawings and longth of

specifications.
Any patent issned since November 97, 1867, at which

time the Patent Office commenced printing the draw-
{nga and specifications, may be had by remitting to
this office $1.

A copy of the claims of any patent Insued since 189
will be furnished for $1.

When ordering copies, please to romit for the same
s above, and stato name of patentee, title of inyen-
tion, and dato of patent,

A pamphlet, contalning full directions for obtaining
United States patents sent freo. A handsamely bound
Reforence Book, gilt edges, contains 140 pages and
many engravings and tables lmportant to every pat-

entee and hanie, and {4 o useful hand book of refors
once for evergbody,  Prico 28 cents, malled free,
Addross
MUNN & CO.,

Publishers SCIENTIFIC AMERICAN,

37 Park Row, New York.
BRANCH OFFICE~Corner of ¥ and A Streels,
Waskingion, . G,

FTHE “ Sclentific Amoenican' s Led with CHAS.

Tools and Materfals. Catalogue Froo. GOODNOW &
' WIGHTMAN, 176 Washington Street, Boston, 2

ENEU JOHNSON & 00.‘8 1 N!l .lﬂ Looy
Sts,, Philadelphia, aud




