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LATEST TYPE OF THE MAXIM MACHINE GUN,

It will be remembered that Mr. Henry M. Stanley
was compelled, a short time ago, to abandon his lectur-
ing tour through this country, and was recalled to take
command of an expedition in relief of Emin Pasha, the
successor of General Gordon, who is at present sup-
posed to be beleaguered by hostile Africans near
Wadelai, not far from Lake Albert Nyanza. Before
leaving England he provided himself with one of Mr.
Hiram 8. Maxim’s automatic machine guns, and the
illustration, which is taken fromn a photograph, repre-
sents the great explorer in the act of firing the gun,
while our compatriot, the inventor, is standing imme-
diately behind the gun. T )
. The gun made for Mr. Stanley weighs 40 pounds, the
swivel on which it is mounted weighs 16 pounds, the
tripod without the shield weighs 50 pounds,gnd the
shield weighs 50 pounds.. The gun may be detached
from the tripod, which may be folded with the great-
est facility. The seat slides back, drawing the strut
with it, and the whole thing folds up.  The tripod is
different from the type illustrated in this paperin issue

of December 13, 1884, being constructed for this par-|.

ticular sarvice. . . o

The action of the gun is automatie, each cartridge
being discharged by the recoil of the shot preceding.
The cartridges are placed in a belt, and the empty
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raised, however, to provide a double

shells are thrown out in front of the gun, as shown in
the photograph. The rate of fire is about 600 times a
minute. With the shorter and smaller cartridges, such
as are used in the U. 8. army, the rate of firing would
be about 700 shots a minute. Therapidity of the fireis
such that at a thousand yards range twenty bullets
will strike the target after the gun cegses to fire, while
by giving the gun a very high elevation, five hundred
rounds may be discharged before the first bullet strikes
the ground.
. To prevent too great heating a water tank is pro-
vided, from which the water is fed through the casing
around the barrel. The amount of heat thus generated
is about 14 units for each discharge, and a thousand
rounds will evaporate more than a pint of water. )
" The gun is;mounted pivotally, to admit of - consider-
able latitude of range, and it may be turned very
readily in any direction. The shield in theillustration
is raised as:a protectionagainst arrowsandspears. The
top and bottom hinged sections may be lowered and
thickness against
bullets. : '
o r—
: Casting Steel Forts. )
Sir Henry Bessemer proposes to obviate the enormous
expense of ordinary armor plates for forts by casting
in sttu the whole face of a fort or complete turret in
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one solid piece of steel, with all its ports and loop-holes
properly shaped and formed in the act of casting. He
says: ‘‘ Let us take as a simple example the production
of a fort with a curved face 100 ft. in length, 16 ft. high,
and 3 ft. in thickness. Such a plate would be moulded
after the manner practiced in ordinary iron foundries,
that is, with brick walls held together with iron bind-
ers and internally lined with fire clay. Alongside this
mould would be placed the melting cupolas and four
fixed 20 ton Bessemer converters, each capable of turn-
out out eighteen charges per day of twenty-four hours;
thus delivering into the mould one ton of molten steel
a minute. At this rate of working, the mould would
be filled in sixteen hours, and produce a single plate
weighing 960 tons, requiring no backing or superstruc-
ture for its support, and no expensive fitting together
of separate parts. The static pressure in the mould

'tending to bust it open would, in this system of slowly

filling the mould, be extremely small, owing to the fact
that the metal will solidify at the lower part, leaving
only half a foot or so fiuid at the upper part. It will
be equally obvious that it would be quite iinpossible to

"| destroy such masses of steel as could be produced by

this method by any existing artillery, while the price
which such castings would cost at a timme when we can
purchase finished steel rails for £3 15s. per ton will be
readily understood.”

MR. HENRY M. STANLEY EXPERIMEN
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. _ COAST DEFENSES,
The report recently made on heavy guu: .?
material for coast defense, by a committee of the .

even intelligence and honesty, if -not properly in-
formed, may be led into error.

The reasons of the committee for its refusal to
sanction the giving of contracts for the heavier cali-
ber guns will find commendation among the judicious
and informed. When we have shown our ability to
make six and eight inch guns of the new pattern with
dispatch and certainty, it will be time enough to un-
dertake the far more difficult construction of twelve
and fifteen inch guns; whereas, to begin without ex-
perience upon these monsters would, like enough,
prove a waste of both tine and money.

When the committee discusses the steel vs. iron ques-
tion, its information seems meager and its logic un-
tenable. Here are its own words :

It may be asked why the amount appropriated
is so small, and why no provision is made for a still
larger gun, and why the appropriation is restricted to
steel and excludes cast iron? The answer of the comn-
mittee to these interrogatories may be briefly stated.
Steel was selected because the committee believe it to
be much the best material for large guns, as proven
by actual test, and it would seem to be a manifest
truth to the ordinary mind from common observation.”

These answers, besides that they are ** briefly stated,”
are, we fear, incorrect.

It has hardly been ** proved by actual test,” nor is it

‘‘ manifest to- the ordinary mind,” that steel is ‘‘ much
the best material for large guns.”

So far as cast iron guns are concerned, as has already
been pointed out in these columns, they have stood a
test fully three times as great as it has been thought
advisable to subject steel guns of the same caliber to,
and have been fired hundreds of rounds under a pres-
sure .of nearly seventeen tons to the square inch of
bore.

The committee suggests an appropriation for mor-
tars. The importance of mortars—rifled mortars of
the new type for coast defense—can hardly be overes-
timated ; for, if the experiments in France with the
new French monster mortar have not been exag-
gerated, it is peculiarly adapted as a powerful aux-
iliary to the work of a torpedo boat defense. The re-
port winds up with the following lucid statement of
our most pressing needs :

ﬁ -+-% There is no harbor-defegse; in the judgment of this

committee, that can be reached so quickly and.  so
cheaply, nor which can be made more complete, than
that made by the use of torpedoes, torpedo boats,
and submarine mines. The sole protection necessary
to cover and guard them can be improvised with great
ease, when we have guns and men who know how to
handle them. The dynamite torpedo upon a torpedo
boat will, erelong, revolutionize all opinions and plans
for harbor defense, unless this committee have failed in
forecastimg the future. We are so sanguine in our
judgment that we appropriate this sum to give assur-
ance to the inventive genius now studying the tor-
pedo system and the use of dynamite therein that,
upon the consummation of their plans, they may

readily expect recognition from this government in a

substantial form.”

It is to be regretted that a committee which shows
such a just appreciation of what is most.required for
harbor defense, which, in fact, admits in set terms that
torpedoes, torpedo boats, and submarine mines are
most urgently required, should suggest the appropria-
tion of only $600,000 for them, as against millions to be
turned over to the circumlocution office to start a wild
goose chase for high power steel guns that will not
burst.
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An Extensive Water Supply.

The water supply for large cities or groups of cities
is becoming a matter of serious difficulty all over the
world. There are many questions involved, and some-
times there are so many conflicting rights that, no
matter what steps are taken, they seem inevitably to
lead toward interminable lawsuits. It is interesting,
therefore, to note that the cities of Paterson, Raritan,
Newark, and Jersey City have a fair prospect of get-

%0 ting pure water at a very reasonable cost, and that
. ‘they are enabled to get it without outlay of capital.

By the payment of a fixed sum per million gallons, the
water is to be supplied to.each city in its own service
] At present, the cities
below the Great Falls of the Passaic River are taking
their water from the river by pumping works, Of
course, the pollution of the river by the cities, fac-
tories, and residences on its banks renders the water
far from desirable for drinking and cooking use, and

¢ | many plans have been proposed to secure better water.

One of the chief obstacles to the adoption of any of
these plans has been the vested rights of riparian own-
ers, who could not be dispossessed except by an action
at law under the right of eminent domain. Bat to ap-
ply this law on the motion of one city might cut off the
right of another city in the same watershed to con-

%01 | demn the water rights necessary. to its supply. . .And it
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ain that if Jersey City took steps to control the
er of the upper Passaic, she would meet the opposi-
ion of not only the owners whose rights would be at
stake, but also of Newark and Paterson, who might
thereby find themselves deprived of their natural sup-
ply of water. Among so many conflicting interests, it
would be very uncertain whether eminent domain
would be a sufficiently potent rod with which to smite
the rock.

But while the interested municipalities have been
thus hampered, a way seems to have been opened on
different lines. A company, known as the West Mil-
ford Water Company, was formed expressly to secure
the right to sufficient water above the Great Falls to
supply the population below that point for many
years to come. The Society for the Encouragement of
Useful Manufactures, of Paterson, chartered in 1791,
owned the perpetual right of using the water of the
Pasaic River above the Great Falls. This society is
under contract to supply water to many manufac-
turers, and any interference with the water by pro-
ceedings under eminent domain would entail the
payment of enormous damages when the condemna-
tion should be made. But the society was not averse
to parting with the right to use the surplus water, and
this right was bought by the West Milford Water Com-
pany. Here, therefore, was provision for many mil-
lions of gallons of pure water during the greater part
of the year. But, as there is a period of low water in
summer, lasting generally about two months, further
provision was necessary. Lying up in the hills of
northern New Jersey are several ponds or small lakes,
whose water is very pure. The West Milford Water
Company selected several of these, carefully surveyed
the land, and bought the land completely surrounding
these ponds. The chief of these in importance was
Dunker Pond, near the New York, Susquehanna and
Western Railroad. Itlies in a deep gorge, across which
it is proposed to build a dam about 100 ft. long and 50
ft. high. The water will then be backed up to a depth
of 35 ft. over an area of about 600 acres.

Another large reservoir will be formed at Macopin
Pond. Other sources of supply secured were at Oak
Ridge, Montville, Great Notch, Splitrock Pond, Hauk’s
Pond, and the overflow of Pequannock and Rockaway
Rivers.

All the titles have been carefully settled, and the
company has no hostile rights to fight. - It proposes to :.
build all the dams, aqueducts, gates, pipe lines, and
other means of storage and sapply, so that-none. of
the cities will be ealled upon to raise or expend money
for works. It is proposed to sell water to the cities;
delivered to them in their service reservoirs, at less than
thirty dollars per million gallons, less than three mills
per onehundred gallons. The height of the reservoirs
above tide level is so great that the water would rise
far above any height at which it wauld be needed.
The present cost of pumping and interest on the plant
in Newark now amounts, with insufficient head, to
about thirty-five dollars per million gallons.

The great interest to engineers in this matter will be
the construction of the dams, aqueducts, and pipe
lines, the system being practically equivalent to asso-
ciating and consolidating the chief sources of water
supply in a large and important watershed.

—_— et r—
De Bange Guns,

A serigs of experimental trials with these guns has
just been going on at Christiania, Norway, before a.
special -ecommittee, and the results are so satisfae-
tory that the important question De Bange versus:
Krupp has, no doubt, been definitely decided in favor
of the former, as far as Norway is concerned. The
guns have a caliber of 84 centimeters, and the number
of shots flred, amounting to 1,000, have not effected

| the smallest trace of extension, the diameter measured

before and after the 1,000 shots agreeing to a hundredth
part of a millimeter. The accuracy and the range of
the firing have also been entirely satisfactory. Some
minor drawbacks in connection with the gun carriages
and the regulating screws, both of which suffered
somewhat from the powerful recoil, have been removed,
and those now used have stood the last 600 rounds
without the least hitch. De Bange's obturator packing
—consisting of two-thirds asbestos and one-third
sheep’s tallow, covered with sailcloth—has also proved
most effective, although quick series of thirty, forty,
and even fifty shots have been fired without cleaning
the barrel or other parts. .

The Telephone as a Source of Infection.

At a meeting of the Caucasian Medical Society, Dr.-
A. P. Astvatzaturoff, of Tiflis, drew attention (‘*‘Pro-
ceedings of the Caucasian Medical Society,” Novem-
ber 17, 1886, p. 263) to the danger of infection arising-
from the promiscuous use of the mouthpieces of public
telephones. To prevent any accident of the kind, he
recommends that the mouthpiece should be disinfected
every time after or, still better, before it is used. . In
other words, some disinfectant fluid should be kept at
every telephone station, and the speaker should, first:
of all, dip the mouthpiece into the fluid, and -then:
wipe it with a clean towel.—Brit. Med. Jour.
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" On the Explosion of Meteorites.

We have received from M. Hirn a tirage a part of a

communication to L'Astronomdie, in which he discusses
the various phenomena accompanying the explosion of
meteorites, with a view to explaining their causes.
" M. Daubree, a long time ago, pointed out how very
striking and difficult of explanation the noises are
which are often heard in connection with the passage
of meteorites, and called in question the explanation
which had been given of thelr being really due to a
veritable explosioh.

M. Hirn, in his paper, begins by considering the
causes which are at work in the production of the
thunder which accompanies electric discharges, and of
this he writes as follows: ‘‘ The sound which we call
thunder is due, as everybody knows, to the fact that
the air traversed by an electric spark, that is, a flash of
lightning, is suddenly raised to a very high tempera-
ture, and has its volume, moreover, considerably in-

creased. The column of gas thus suddenly heated and |
‘expanded is sometimes several miles long; as the

duration of the fiashisnot even a millionth of a secon
it follows that the noise bursts forth at once from t
whole column ; but for an ohserver in any one place it
commences where the lightning is at the least distance.
In precise terms, the beginning of the thunder clap
gives us the minimum distance of the lightning ; and
the length of the thunder clap gives us the length of
the column. It must be remarked that when a flash
of lightning strikes the ground, it is not necessarily
from the place struek that the first neise-is heard.”
M. Hirn then gives an interesting case which proves
the truth of thisremark. He next points out that a
bullet whistles in traversing the air, so that we can to
a certain extent follow its flight. The same thing hap-
pens with a falling meteorite just before striking the
earth. The noise actually heard has been compared to
the flight of wild geese or the sound produced when
one tears linen. Itis due to the factthatthe air rapidly
pushed on one side in front of the projectile, whether
bullet or meteorite, quickly rushes back to fill the gap
left in the rear.

The most rapid cannon shots scarcely attain a velo-
city of 600 meters a second (over 1,500 miles per hour),
while meteorites penetrate the air with a velocity of
40,000 or even 60,000 meters per second ; and this in-
creased velocity gives rise to phenomena which, al-
though insignificant where cannon shots are in-ques-

tion, -become very intense and important when we |

consider the caée of the meteorite. - With that velocity
the air is at once raised to a temperature of from 4,000°
to 6;,000° C.© The matter on the surface of the meteorite
will be torn away by the violence of the gaseous fric-
tion produced, and will be vaporized at the same time
by the heat. This is undoubtedly the origin of the
smoke which meteorites leave trailing behind them.

We have, then, precisely as in the case of lightning,
a long narrow column of air, which is expanded, not so
instantaneously certainly as by lightning, but at all
events in an extremely short time and through a great
length. Under these circumstances we should have an
explosion in one case as in the other—a clap of thunder
followed by a rolling noise more or less prolonged. If
a cannon ball could have imparted to it a velocity of
100,000 meters per second (nearly two hundred and
fifty thousand miles per hour), it would no longer
whistle, it would thunder, and at the same time it
would produce a flash, as of lightning, and would be
instantly burnt up. - M. Hirn depends upon this line
of reasoning to show that meteoric thunder need not
necessarily have anything to do with an actual explo-
sion. He then points out that the intensity of the
noise produced in every point of its trajectory depends,
first, on the height; second, on the velocity of the
meteorite ; third, on its size ; and fourth, on the con-
figuration of the country over which it passes. He
refers to the observation of Saussure that a pistol fired
at a height of 5,000 meters makes very little noise. He
then points out that at a height of 100,000 meters the
density of the air is reduced to the small value of
0°000,000,004 krg. ; the temperature being supposed to
be —200° C. In such a medium as this a meteorite
could produce no sound, although it might give out a
very brilliant light, because its temperature and light
depend, not on the absolute value, but on the rapid
change of density.—Nature.

B0

: A New Theory of Boiler Explosions,

M Hochereau, formerly a works managerin Belgium,
has recently published a curious theory of what he
calls fulihinating explosions of steam boilers. He at-
tempts to demonstrate that these fulminating explo-
sions are to beattributed principally, if notexclusively,
to the ignition by an electric spark of a mixture of air
and more or less highly carbureted gas produced in
the boiler. For this it is necessary to establish three
points : First, the possibility of an electric spark in the
norinal conditions of working boilers; secondly, -the
production of a more. or less pure hydrocarbon gas ;

thirdly, the presence of the air necessary for the forma-

tion of an explosive mixture. .
- As to the formation of an electric spark, it is known
that electricity is generated from the frietion of steam

l escapiﬁg from narmw orifices ; and ‘M. Hochereau says

\he has witneseed the appearance of sparks when steam
h}aq esaaped ffom a crack in a plate. He declares also
that™if ¢he steam-escaping from the safety valve of a
boiler is observed in the dark, under favorable con-
ditions, an electric aureole.of 0°20 or 0°30 meter in di-
ameter may be perceived round the valve. The spark
is also produced when the steam valve is opened, as
well as at the opening of the slide valve of an engine.
Then the presence of hydrogen, more or less carbu-
reted, is ascribed to the decomposition of organic mat-
ters, especially of a fatty nature, which find their way
into the feed water, particularly when condensed water
is returned to the boiler. Finally, the necessary air is
supposed to be derived from that dissolved in the water
and given off when it is vaporized. It is a faunciful
theory, and requires verification.

 —————t —— e

‘ Nazography.

La Science en Famille says that a new journal is
‘soon to appear as the organ of the science of ‘‘nazo-
{ | graphy.”

Nazography, says the author of the system per-
mits of divining the character, habits, and inclina-
tion of people by a simple inspection of their noses.

According to this system, the nose should be as long
as possible, as this is a sign of merit, power, and
genius. Example: Napoleon and Cesar, both of
whom had ‘large noses.

A straight nose denotes a just, serious, fine, judicious
and energetic mind ; the Roman nose, a propensity
for adventure ; 4nd a wide nose with open nostrils is a
mark of great sensuality. A cleft nose shows benevo-
lence ; it was the nose of S8t. Vincent de Paul.

The curved, fleshy nose is a mark of domination and
cruelty. Catherine de Medici and Elizabeth of Eng-
land had noses of this kind. The curved, thin nose,
on the contrary, is a mark of a brilliant mind, but
vain and disposed to” be ironical. It is the nose of a
dreamer, a poet, or a critic. If the line of the nose is
re-entrant, that is, if the nose is turned up, it denotes
that its owner has a weak mind, sometimes coarse, and
generally playful, pleasant, or frolicsome.

A pale nose denotes egotism, envy, heartlessness,
The quick, passionate, sanguine man has a strongly
colored nose of a uniform shade. With the drinker
the shade.becomes more pronounced toward the tip.

— et r———
Steel for Heavy Guns,

In a papér on this subject BY E. B. Dorsey, C.E,, be-
fore the U. 8. Naval Institute, he says:

The Duke of Cambridge, Commander-in-Chief of the
British Army, said in the House of Lords, on April 30,
1876 : ** Out of seventy heavy guns employed against the
southwest of Paris (by the Germans) thirty-six were dis-
abled during the first fortnight of the bombardment
by the effect of their own fire.” This is strong language
from very high authority, and shows that even Krupp’s
guns may fail when tested by actual service. The pre-
ceding also shows the great necessity of investigation
before adopting for our guns the treacherous hard
steel.

All who have worked large pieces of hard steel have
noticed that serious cracks and fractures originate in
very slight cuts, nicks, or punctures in the metal ; in
fact, on this class of metal all such injuries are care-
fully avoided, and when they unavoidably occur are,
if possible, carefully cut out. Inm working hard steel, in
order to prevent the starting of these cracks, no holes
are punched unless carefully reamed out afterward,
and no edges cut or sheared unless afterward planed.
Mild steel is not affected in this manner.

In battle, these large guns must receive many dents
or cuts from shot from small cannons and machine
guns. These injuries may not be sufficiently large to
cause direct weakness of the gun, but they are ample
to originate the fatal cracks so common and unaccount-
able in hard steel. The formation of these cracks will
be accelerated by the firing of the heavy service or
fighting charge of the gun. Of course, if the gun is en-
tirely protected from the fire of small cannon or ma-
chine guns, this risk will be avoided ; but, owing to the
great length of modern guns, it is doubtful if its entire
length can be protected from machine gun fire. Before

finally adopting this class of metal for our large guns,

it would be well to make experiments, to-see how guns
made from it would act under the same conditions a8
in battle. They should be subtfjected to a severe fire
from small cannon and machire guns, and afterward
fired repeatedly with the usual severe fighting charge.

Conclusions.—If it is necessary or desirable to have
light guns, these can be made by using many thin
hoops, or cylinders, inade of mild steel, building one
over the other on the barrel, instead of the thick hoop
of hard steel, as called for in the ordnance specifica-
tions. The strength and reliability of the gun will in-
crease for the same weight proportionally as the thick-
ness of the hoops decreases to a practical limit. All
that is necessary is to find out by experiment ' what is
the proper thickness of hoops consistent. with weight,
strength, and cost. This thickness may be found to
vary ‘with the size and use of the gun. The gun to be
used in' fortifications need not be so Hght as that for
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use on shipboard. Suppose, for illustration, that in-
stead of using thick hoops of hard steel, twelve hoops
made of mild steel be used, placing one over the other.
By putting the proper amount of work on these, the
tensile strength can be raised very high without im-
pairing the quality. Moreover, if by any chance one
or two of these hoops should break or fail, the remain-
ing ones will be ample to sustain the strain, as they
would always be used with a large factor of safety. A
gun, if properly constructed and proportioned, madein
this manner, of mild steel, could not fail, even with any
reasonable amount of bad treatment. This is a practi-
cal application of the old adages : “In union there is
strength,” and *‘ Not to put all your eggs in one bas-
ket.”

The steel that I adv1se to be used for making guns is -
the ordinary mild steel of commerce, made by a great
many establishments in the United States in’ large
quantities, and which can be had at any time in any
desired quantity. It is now selling at about sixty dol-
lars per ton.

The hard steel called for in the specifications is a
special product, not used to any extent in cowmmerce,
being too unreliable and expensive for any commercial
use. It must be manufactured to order, and owing to
this and to the severe specifications, the cost will be
great.

By the use of many and thin hoops, or cylinders, of
mild steel, properly built up and proportioned, a gun
can be made that will be at all times safe, reliable, and
unfailing.. If hard steel, or steel of high tensile
strength, in thick hoops is used, the gun will be more
costly, and of greater theoretical strength, but practi-
cally much weaker, and will fail when least expected,
and without any apparent cause or reason. If it is
necessary to have thick hoops, as called for in the ord-
nance specifications, make them of mild steel, giving
the necessary strength by additional material. This
may make a heavier gun, but it will always be safe and
reliable. Hard steel should not be used until much
more is definitely known of the supposed improvement
of oil temper on large pieces or masses of metal. -

. _ ——-.—rr—
Protection of the Ears under Cannon Firing.
Dr. Samuel Sexton, of this city, says: ‘‘ It is the ex-

perience of many officers that the vibrations of great

intensity which are given off from somefleld pieces and
bursting shells, charged with high explosives, are more
disagreeable than the heavier sounds of great gumns.

The metal itself vibrates under these circumstances

similarly to a tuning fork.

‘“ A very disagreeable jar is imparted to the temporo-
magxillary articulation when the individual is near a
great gun being fired off. This is lessened, it is
believed, by standing on the toes and leaning forward.
Some simple precaution, to be employed by officers
and men during artillery practice, would seem very
much needed, since aural shock is not only painful and
distressing, but orders cannot be well heard while the
confusion lasts.

‘* There is probably no better protection than a firm
wad of cotton wool well advanced into the "external
auditory canal. In suggesting this protection, it is
believed that harm can seldom take place from pres-
sure of air from within, since it is known that the
violent introduction of air into the tympanum from
the throat, by means of Politzer’s method of ihfiation,
seldom ruptures the drum head, though, if such a
volume of air were suddenly driven into the external
auditory canal, the drum head would in nearly all cases
be ruptured.”

—_— e —
Hand Fire Grenades.

An analysis of the contents of one of Hayward’s
hand fire grenades has been communicated to the
Chemisch-Technische Zeitung by Herr A. Gawalovski,
of Brunn. He finds that it is full of a colorless liquid
of sp. gr. 1'1986, neutral to test paper, and giving the
following compositionon analysis : Chloride of caleium
18329, chloride of magnesium 5700, chloride of sodium
1-816, bromide of potassium 2:179, chloride of barium

‘0°265, water 72:211, with traces of iron and alnuminum

chlorides. The flasks have a volume of about 600 ¢ c.,
are filled at ordinary atmospheric pressure, and can
be made at a very. trifiing cost. Harden’s fire grenade
comnsists of a solution of common salt and sal-ammoniac,
and Schonberg’s of a solution containing one part
soda to three parts common salt. The value of the
solutions in these three grenades he estimates at
about 3, 5, and 1 pfg. respectively per -flask, or in
English coinage at one-third, one-half, and one-tenth
of a penny. .

The Causes of Paper Turning Yellow,

The author contends that the yellowing of paperis
due to an oxidation determined by light, and espe-
cially by the more refrangible rays. This disceloration
is more striking in wood papers than in rag papers.
Dry air is another important condition for the pre-
servation of paper. The author thinks that.in libra-
ries the electric light is inferior to gas, ‘on .aecount -
of the large proportion of the more. refrangible rays
present in the former.—Prof. Wiesner.
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A NEW LABORATORY TROMP.

The suction apparatus formerly used in laboratories

~ consisted of a bottle from which water was allowed to
flow, and which had the inconvenience of being cum-
bersome. For obtaining a vacuum, recourse was had
to the air pump—a costly apparatus; and for forecing
air into the blow pipe, the device used was a bellows
operated by foot. All this is now replaced by the sue-
tion and force tromp, which merely requires to be con-
nected with the faucet of a water pipe. With this
remarkable apparatus,
one has nothing to do
now but open and regu-
late two cocks in order
to obtain a continuous
supply of air under
pressure. The appara-
tus is shown in its en-
tirety at T, in Fig. 1,
where are also shown
some of its applications.
In the first place, it
communicates with a
safety bottle, F, which
is provided above with
a valve to prevent the
water from entering the
vacuum apparatus—an
event that would occur
should the pressure of
the water happen to
diminish suddenly in
the pipes. R is a board,
to which are affixed
two glass cocks, form-
ing a double T. This

" arrangement permits of
obtaining a vacuum in
two different directions.
M is a pressure gauge
that shows the degree
of the vacuum produced in the various apparatus. M’
is a pressure gauge that can be moved from place to
place. These two instruments are so constructed that
they can be easily filled and cleaned, and their scales
are detachable. C is a bell glass with polished edges,
and which is provided at the top with a polished glass
cock. It rests upon a base which has been polished
with emery, and which is cemented to a metallic frame
supported by four legs. This bell glass covers a stand
upon which capsules or vessels containing extracts may
be placed. Under thelower shelf of this stand is placed
a vessel containing sulphuric acid. The degree of
vacuum is ascertained through a small manometer.

In the foreground may be seen the gas burner that
the tromp converts into a blow pipe when air is
forced into it. It only remains now to-explain the
mode of operation of the ap-

Fig. 2—PRINCIPLE OF THE
TROMP.

closed, a certain quantity of waterWlll accumulate n;J
the cylinder and compress the air therein, and th
latter will escape under pressure, through the cock at
the top. It is possible to obtain a pressure®f 0. 10 m.
of mercury. The discharge of compressed air is regu-
lated through the cock, D'.

This exceedingly practical apparatus is destined to
render valuable services to physiologists, botanists, and
all laboratories of science.—La Nature.

—t— O
——40

Capitalists and Inventors.

Inventors often complain of the difficulty experi-
enced in inducing capitalists to join them in their en-
terprises. No doubt there is often good ground for
such complaint. Not infrequently, however, we think
the blame rests as much with the inventor as with
the man of money. It must be remembered that usu-
ally the inventor studies the field more closely than
the capitalist, because he has more time, and his at-
tention is more closely directed to the investigation.
It can hardly be expected that the man who devotes
one hour to a superficial investigation of the subject
can explore it so deeply and satisfactorily as the
one who has given to it months and perhaps years.
The capitalist is often blamed for not seeing into the
advantages of an enterprise, when the fact is it has never
been presented to him in the right light. Some one
makes an important discovery, which, if utilized, will
seemingly yield large results. Capital is invoked, but
nosystematic method is employed to demonstrate that
the returns for an investment in working this new
field of discovery will yield profitable results. Invent-
ors too often think that capitalists should take their
simple assertion that the invention will yield large
returns. This would be very well if inventorsas a
class were not over-sanguine, and their predictions in
a business way did not so frequently prove futile.

Every investor has a right to have some reasonable
assurance that his money will be spent in a profit-
able direction. Money is the great lever that moves
the world. If judiciously employed, it-is a source of
great gain ; if wrongly employed, it too often becomes
powerless for good. Every man, therefore, who would
seek the aid of capital in furthering his plans for in-
troducing an invention should first be prepared to
show the whole state of the art covered by such in-
vention, and wherein the improvement exists. Second,
he should, if possible, show what particular market
needs to be supplied with such improvement, and
something approximating to the returns which rea-
sonably may be expected. Third, he should have
some well settled plan of introducing the new product
or furthering the new scheme. Fourth, it should be
supported by well considered arguments tending to
the convincing of the men whose money will be em-
barked in the enterprise. Because, howeversanguine

the inventor may be,.the man who is called upon to

risk hls money should be shown a reasona.ble hope for
obta.lmng fair returns, and, further, that investment
is measurably safe.

The general denouncement of ca.pltallsts for their
proverbial slowness in coming to the rescue of in-
ventors is too often, ill timed. There are millions of
dollars to-day invested in experimental plants and in
Promoting new discoveries. We are glad to. say
that in the majority of cases.these investments have
proved very lucrative. Probably no field of enter-
prise offers more allurement than this, and if capital
is not always secured, it- does not follow that the man
with the money is to blame. Inventors must employ

business methods when ap-
proachingbusinessmen, Ifthey
are not capable of doing this, let
‘them employ a third party, who,
in many cases, furnishes the
missing link between the patent
and the bank account.

There are without doubt thou-
sands of patents which have
never been introduced to the pub-
lic, which would yield very large
fortunes to any one who would
take them up and work them
properly. - Whose fault is it
Probably not the capitalists’, for
they are, generally.. speaking,
only too glad to find a.good way
toinvest theirfunds. The ’la}ine,
if any, rests upon the inwventor,
who, in. many instances, places

" 8o high a:value on: his'invention
‘that capitalists cannot afford to
assume the risk of introducing
the new thing, or because the
inventor has not taken the right
method or adopted the proper plan of bringing his
matters to the attention of the men whose aid he in-
vokes.

Inventors, often, get too easily dlscouraged They
bring their invention before three or four capitalists,
none of whom feels disposed to introduce it, and they
immediately give up, blaming the stupidity of capital,
and bemoaning their own sad lack of funds. Now,
the commercial traveler does not thus easily lie down
under difficulties. He moves on from town to town.
Each negative answer he gets only urges him forward
to the man who he is sure sooner or later will be found
to say yes. If the inventor had more of the com—
mercial instinet, more of the commercial man’s * per-
sistency and push, more of his indomitable will and
pluck, he would succeed. There is far less trouble
with capitalists than with inventors themselves. It
really seems as though in most cases a *‘ go-between
were absolutely necessary. 'When the inventor him-

self fails of eliciting help, the

Fig. 3.—SECTION OF
THE APPARATTUS,

paratus. The tromp is based
upon the principle of the
@Giffard injector, and was
devised in 1872 by Mr. Lane,
a pupil of Deville’s. Shortly
after that period, the brothers
Alvergniat put the first
models of the apparatus into
the market, and the use of
them has now become gen-
eral in laboratories.

The tromp, which is made
of glass, consists of two coni-
cal nozzles, A and B, arranged
as shown in the diagram in
Fig. 2. The water enters
through the faucet, R, passes
from cone A into cone B, as
in the injector, and, on mak-
ing its exit, carries along with
it the air that it has sucked -
in at T. The water that
flows out at E is thus mixed
with air. - The suction of the
tube, T, is very strong, and,
upon putting the tube in
communication with a . bell
glass, it is possible to obtain
a maximum vacuum, which
varies in winter and summer
according to the tension of
the aqueous vapor.

The apparatus may be
made of metal. Mr. Alverg-
niat, in his new apparatus,
has connected the two cones
at G (2, Fig. ?), and left but
one aperture, H, or two ap-
tures, as shown in Fig. 8,
which represents one of the

metallic tromps at £¢. The
tube through which the wa-
" ter: flows - is prolonged in a
metallic cylinder, G. If the
lower cock, D', be nearly

best thing he cdn do is to
obtain the services of some
keen, shrewd, far-seeing busi-
ness man to help him out of
his difficulty. If his inven-
tion is worth pushing, nine
cases out of ten there will be
little trouble in procuring
financial help if the proper
methods be employed.—T'he
Industrial World.

-

_ Nickel Bromide.

Nickel bromide has® been
employed medicinally as
a hypnotic: and a sedative.
- According . to Mr. ‘A. Drew
(Amer. Jour. Pharm.), it may
be prepared conveniently by
treating granulated nickel
with bromine under water,
and carefully evaporating the
dark green solution, when the
salt is obtained in deep green
deliquescent crystals, freely
soluble in water, but much
less soluble in alecohol. The
salt is conveniently adminis-
tered in the form of -a sirup,
which may be prepared by
placing 877 grains of bromine
. and 137 grains of nickel in a
flask containing 12 ounces of
water, digesting at a gentle
heat until the reaction has
ceased, filtering, and then
adding 24 ounces of sugar and
sufficient water to make 32
fluid ounces. The sirup, which
is of a beautiful green color,
contains in each fluid drachm
5 grains of crystallized nickel

LABORATORY TROMP AND OTHER APPARATUS.
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bromide, which i isan average
dose.
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REIN PROTECTOR.

This device is attached to the dashboard of the ve-
hicle, and is intended to inclose the reins, so as to pre-
vent the horse from getting them under its tail. To
the bottom bar of the skeleton frame are secured ellip-
tical rings, the upper sides of which are split and
separated a sufficient distance to admit of readily
- placing the reins within and removing them from the
rings. To the tops of therings, on opposite sides of the
glits, are secured bars. Secured at right angles to one
end of the lower:bar are two rods, placed a suitable dis-
tance apart to receive the dashboard between them.
These bars are held to the dashboard by U-shaped

LEITH'S REIN PROTECTOR.

clips, as shown in the engraving. The horizontal part
of the protector—that stretching in front toward the
horse—has a maximum length of fifteen inches, and is
raised sufficiently to have the reins at least six inches
above their ordinary height. The protector may be
applied to either side of the vehicle, and it is evident
that when the reins are placed in the rings they will be
protected against interference of the horse’s tail.

This invention has been patented by the Rev. David
Leith, of Trenton, Tenn.

—_—————tt—
RAFTING BOOM PIN.

This boom pin is designed to be used in connection
with a link or other coupling for forming rafts and
booms in rivers for retaining floating logs, etc. The
pins are used in pairs, united by a coupling consisting
of two united twisted links placed one upon each pin,
as shown in the lower left hand corner of the engrav-
ing. The pins are preferably made of iron or steel,
blunt at one end and formed with a square head at
the other end. The edges of the head are slightly
rounded, in order to lessen the tendency to gouge into
the logway and bend the pin. Upon each pin, near
the blunt end, is formed a spiral flange, which engages
with the wood of the tinber in which it is inserted.

' W
S\

BUISSON'S RAFTING BOOM PIN.

The spiral is of verysteep pitch, in order toleave a
portion of the body of the pin between the coils, and
its lower end is beveled to a point and terminates flush

with the surface of the pin just above the end. In ap-

plying these pins a hole is bored in the two sticks of
timber to be united, the holes being slightly longer than
the body of the pin. The pins are then screwed.down
by a key or wrench applied to the heads. The spirals
enter the wood, and securely hold the pins to. the
timber.

" This invention has been patented by Mr. Cyprlan
Buisson, of Wabasha, Minn.

On the Absorption and Elimination of Mercury in
the Human Organisin,

Dr. Welander has made a series of experimentsto de-
termine how mercury is absorbed by and eliminated
from the body. To the urine is added liquor sode and
a little honey, and the mixture boiled for a quarter of
an hour in a retort. Then the liquid is poured outinto
a glass, where it is left until complete precipitation has
taken place. Next, the fluid is poured off,and the pre-
cipitateis placed in a glass retort. A little hydrochloric
acid is added, and a piece of copper wire, three centi-
meters long and half a millimeter thick, which has just
been heated to a red glowing heat, is placad in the re-
tort. * The fluid is now heated to the boiling point, and
the opening of the retort closed with a cork, after
which the retort is placed in an oven at a temperature
between 95° and 149° F., and left there for thirty-six or
forty-eight hours. At the end of that time the wire is
taken out, dried, and placed in a thin glass tube, the
opening of which is closed by melting. That part of
the tube which contains the wire is heated over a very
weak flame of an alecohol lamp. In consequence of this
procedure, the mercury is sublimated, and deposited as
small metallic globlues in the upper part of the tube.

The presence of iodine salts prevents the precipi-
tation, and they must, therefore, be removed from the
urine if it contains any. The best way of doing this is
to collect the precipitate formed after the first boiling
on 4 filter, and pour a little water on it once or twice.
‘We must not take too much water, because the mercury
is soluble in water.

The test described is so fine that mercury has been
found in a solution of corrosive sublimate of 1 in
10,000,000.

The experimenter must make sure that his reagents
do not contain any mercury, which is often the case
with hydrochloric acid.

Sometimes the globules of mercury are visible to the
naked eye, but the safest way of examining them is by
means of the microscope. B

‘When mercury is given by the mouth, it appears, as
a rule, in the urine one or two dayslater. Administered
through the anus, it was already found the following
day. When applied through the skin, it appeared like-
wise, as a rule, on the following day in the urine.

Mercury is rapidly absorbed by wounds and uleers.

Injected under the skin, mercury is very rapidly ab-
sorbed, and appears often in the urine as early as one
or two hours after the injection.

Mercury is constantly eliminated with the urine; a
very great part, and perhaps the greater part, of what
has been introduced into the body leaves it in that
way.

The salivary glands play quite a secondary role in
this respect.

The faces, on the other hand, contain constantly
mercury, and often in considerable quantity.

Mercury is likewise eliminated with the milk, and
was found in the urine of the nursling.

The elimination takes place in proportion to the
amount introduced.

Welander discredits the statement of Paschkis and
Vajda that mercury may remain for twelve or thirteen
years in the body. He has, as a rule, found it four or
six months after the end of the treatment ; frequently
it is found from six to twelve months, and sometimes
even more than a year, after the treatment has been
discontinued.

‘Welander thinks mercury circulatesin asoluble form
with the blood. He found it in abundance in this fluid
in every case examined. He found it likewise in pus
taken from patients treated Wlth mercury, and in as-
citic fluid.

The conclusion to be drawn for practice from these
experiments is that when a rapid and powerful effect is
aimed at, the administration of mercury by hypoder-
mic injections is preferable, while for the intermittent
treatment of Fournier the mereurial pills will do as
well.—Dr. Edward Welander, Abst. 'fr. Nordiskt Med-
teiniskt Arkiv, xviii., No. 2, 1886.

— et tr——
Defense of New York within Thirty Days.

Captain Ericsson, of Monitor fame, writes as follows
to the New York Herald:

I have read with much attention the editorial para-
graphs published in several journals relating to the
Destroyer and its submarine gun, and beg to state for
the information of all concerned that the Destroyer
system. so completely solves the problem of applying
submarine artillery for defending harbors that I have
had no occasion to waste time on the consideration of
any other method. Moreover, the extraordinary caliber
of the submarine gun employed in the Destroyer, viz.,
16 inches, has presented no practical difficulties, and
has not failed in a single instance during a long series
of trials to expel the submarine projectile with a ve-
locity exceeding 800 feet in three seconds.

It should be mentioned that this projectile is 25 feet
long and carries 800 pounds of guncotton, a charge suf-
ficient to shatter the hull of ironelad ships of all classes
80 coinpletely that the baasted “ water-tight compart-
ments” will prove of no avall in preventmg destruction
and sinking. - JOHN Emosson
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BINDING FILE.

The accompanying engraving represents an improved
binding file, which is the invention of Mr. James W.
Dickieson, of 17 and 19 Rose Street, New York city.
Near one end of the bottom coverare two upright rods,
pointed on their upper ends. To the upper surface of
the top cover is fastened a guide frame formed with
apertures fitting over similar ones in the ¢over. In a

recess in the guide frame are placed two bars, held at
one end by a bearing in the frame, the other end being
supported by a pin. Through the middle of the guide
frame passes_a screw, which is pointed at its lower end.
The sectional view, Fig. 2, clearly shows the arrange-
ment of these parts.

In order to place additional documentson the file, or

DICKIESONS' BINDING FILE,

to remove those already on, it is necessary to remove
the top cover. The documents are placed over the
pointed uprights and pressed downward in the usual
way, when the top cover is placed on the rods and
moved down until it rests on the papers. The thumb-
screw is then screwed down so that its pointed end
forces the bars outward until they press against the
uprights, and thereby lock the top cover in place.
‘When the thumbscrew is turned in the opposite direec-
tion, the bars are released from the uprights. The cover

'and any of the documents can then be removed, the

thuimbserew serving as a handle.
—_—————r————————————

CHILD’S TRAY.

In this tray provision is made for holding a plate in
a protected position, and also for receiving a drinking
vessel, while any liquid spilled upon the tray will find
its way to an under or subsidiary tray. Inthe bottom
of the main tray is a large circular opening, the edge of
which is struck up to form a convex or embossed sur-
face. The purpose of this opening is to expose the re-
ceiving surface of a plate placed upon the under tray
and held firmly by the inwardly curved edge of the
opening which bears upon it, as shown in the lower
sectional view. The convexed surface accommodates
the flaring sides of the plate, and serves as an ad-
ditional stay therefor. Toward the upper right hand
corner of the tray is an opening to receive a glass, and

COUSINS CHILD’S TRAY.

at intervals in the bottom are cut drain apertures,
through which any spilled liquid will flow to the
subsidiary tray, which is of the usual construection,
and in which the main tray rests. In such a tray the
child has easy access to the contents of the plate, but
‘cannot remove the plate itself, and the glass is so held
that it is not liable to be overturned.

This invention has been patented by Mr. Thomas
Cousins, of Norwalk, Conn.
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Left-Handedness.

Dr. Daniel Wilson, president of the Royal Society of
Canada, has lately contributed a paper to the Proceed-
ings of that society on the subject of left-handedness,
to which he has managed to give an unexpected and
very practical interest, affecting all who have children
or who are concerned in their education. The author
had written previously on this subject, but not with
such full and effective treatment. He reviews the vari-
ous causes to which the general preference of the right
hand has been ascribed, and also those to which the
occasional cases of left-handedness are attributed, and
- finds them mostly unsatisfactory. He shows clearly
that the preferential use of the right hand is not to be
ascribed entirely to early training. On the contrary,in
many instances whereparentshave tied up the left hand
of a child to overcome the persistent preference for its
use, the attempt has proved futile. He concludes that
the general practice is probably due to the superior de-
velopment of the left lobe of the brain, which, as is
well known, is connected with theright side of the body.
This view, as he shows, was originally suggested by the
eminent anatomist, Professor Gratiolet. The author
adopts and maintains it with much force, and adds the
correlative view that ‘‘ left-handedness is due to an ex-
ceptional development of the right hemisphere of the
brain.”

A careful review of the evidence gives strong reason
for believing that what is now the cause of the prefer-
ence for the right hand was originally an effect. Neither
the apes nor any others of the lower animals show a
similar inclination for the special use of the right
limbs. It is a purely human attribute, and probably
arose gradually from the use, by the earliest races of
men, of the right arm in fighting, while the left arm was
reserved to cover the left side of the body, where
wounds, as their experience showed, were most danger-
ous. Those who neglected this precaution would be
mostly likely to be killed ; and hence, in the lapse of
time, the natural survival would make the human race,
in general, “ right-handed,” with occasional reversions,

PISTON HEAD FOR STEAM ENGINES, .

Two split metal packing rings are placed upon the
body of the piston, which has a flange at one side of
less diameter than the cylinder. Upon the other side
of the piston an annular disk, Fig. 1, is held by bolts.
The disk is of the same diameter as the flange, and the
adjacent faces of both are faced off to form flat and |
true seats for the outer edges of the two packing rings.
The body of the piston, between the screw-threaded
openings, is recessed to reduce its weight, and opposite
each opening aprojectionorlug is formed to strengthen
the body at the points where the bolts enter it, while

lessen the weight. The packing rings are duplicates of
each other, each being split diagonally, and are con-
structed to form a recess in their outer edges, opposite
the openings, toreceive small blocks, shown in the per-
spective view, Fig. 2, which serve as steam checks, to
prevent steam from entering the piston head at the
openings. Each steam checkis held in place by a small
lip, which enters a corresponding depression formed in
the side recess of each ring. Upon the inner surfaces
of the rings are formed lugs, and a circularspring, fitted
within each' ring, acts to expand it. The springs are
endless, and are corrugated in such a way as to bear
upon both the lugs and inner surface of the rings be-
tween the lugs, so that they may be readily introduced,
and so that their outward pressure will be equal at all
parts of the rings. Between-the two rings is placed a

of course, by ‘‘ atavism,” to the left-handed or, more| &=

properly, the ambidexterous condition. The more fre-
quent and energetic use of the right limbs would, of
course, react upon the brain, and bring about the ex-
cessive development of the left lobe, such as now gene-
rally obtains.

The conclusions from thls course of reasoning are
very important. Through the effect of the irregular
and abnormal development which has descended to us

-from our bellicose ancestors, one lobeof our brains-and
.one side of our bodies are left in a neglected and weak-
ened condition. The evidence which ‘Dr. Wilson pro-
duces of the injury resulting from this cause is very
striking.” In the majority of cases the defect, though
it cannot be wholly overcome, may be in great part
cured by early training, which will strengthen at once
both the body and the mind. ‘‘ Whenever,” he writes,
‘‘the early and persistent cultivation of the full use of
both hands has been accomplished, the result is greater
efficiency, without any corresponding awkwardness or
~defect. In certain arts and professions, both hands are
necessarily called into play. The skillful surgeon finds
an enormous advantage in being able to transfer his in-
strument from one hand to the other. The dentist
has to multiply instruments to make up for the lack of
such acquired power. The fencer.who can transfer his

weapon to the left hand places his adversary at a dis:

advantage. The lumberer finds it indispensable, in
the operations of his woodcraft, to learn to chop timber
right and left handed ; and the carpénter may be fre-
quently seen using the sawand hammer in either hand,
and thereby not only resting his arin, but greatly facil-
itating his work. In all the fine arts the mastery of both
hands is advantageous. The sculptor, the carver, the
draughtsman, the engraver, and cameo cutter each
-has recourse at times to the left hand for special
manipulative dexterity ; the pianist depends little less
on the left hand than on the right; and as.for the
-organist, with the numerous pedals and stops of the
modern grand organ, a quadrumanous musician would
8till find reason to envy the ampler scope which a
-‘Briareus could command.”

That all this istrue isabundantly shown by the nuimn-
erous examples cited by the author, from the greatest
of artists, the left-handed Lionardo da Vinei, to the
distinguished ex-president of the American scientific
asseciation, Prof. Edward F. Morse, and (we may a.dd)
ta Dr. Wilson himself, both of whom are known to Be
accomplished draughtsmen with this too-neglected
‘hand.. In view of these facts, it is evident that-few
more important subjects can be offered for the consid-
eration of educators than that which is presented in
thls impressive essay.—Science.
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Thlrly-three Years Ago.
‘Mr. James P. Slater, of Baxley, Ga., in a letter re-
tarring to some patent business recently transacted
for him through this office, adds as follows :

*-Aeeept. my thanks for the prompt manner yo,u‘iha.ve,

done my business. .You arethe same old. Munn.&.Co.
you were in 1854. when you obtained a patentfor me
on cireular saws,” -

MeCART'S . PISTON HEAD FOR STEAM ENGINES.

corrugated épring, the Wa,ves of which form opposite
small curved springs, which are compressed when the

constantly to spread the rings apart, and thus force
their outer flat surfaces against the flat seats of the
flange and disk to form steam-tight joints that prevent
the steam from entering the piston head between the
rings and their confining surfaces. The adjacent sur-
faces of the rings areslightly cut away, to form a space
for the interposed spring, and to form outer surround-
ing lips to confine the spring.

This invention has been patented by Mr.
MecCart, of 204 East 21st Street, New York city.

-—————*4-.—}’————-——

John

An Improved System 6f Gas Al..lghung.

There was recently shown at the Marlborough Pie-
ture Gallery, Pall Mall, London, an interesting system
of gas lighting, the invention of Dr. Carl Auer von
Welsbach, of Vienna. This system produces a pure,
steady, and brilliant light, which is perfectly smokeless,
and has comparatively little heating effect on the at-
mosphere. The system might be deseribed, in fact, as
partaking of the character of a new form of gas burner,
called the Welsbach lamp, which can be screwed on to
all ordinary gas fittings. There is placed within the
gas flame—of special form of atmospheric or Bunsen
burner—a mantle or hood of cotton net or webbing
that has been previously steeped in a solution contain-
ing oxides of the elements zirconium, lanthanum, and
some other bodies. The moment that a prepared man-
tle is ignited it burns away with the smoky flame
characteristic of burning cotton, but it leaves behind
it a residual skeleton composed of the incombustible
oxides contained in the impregnating solution ; and
this skeleton, while preserving its woven or reticulated
character, becomes, undey.the influence of the Runsen
flame, powerfully incandescent, emitting a white and
brilliant light, resembling somewhat that of an incan-
descent electric lamp.

It isstated that the mantlesso employed last from 800
to 2,000 hours, and they, of course, can be renewed.
Further, it is claimed on behalf of this system that. it
effects a saving in the gas consumed. It is represented
that while a standard Argand gas burner, consummg
five feet of gas an hour, gives an illumination equal to
16 standard candles, or 3'2 candles per cubic foot of gas
an hour,.the Welsbach- burner produces a purerlight
of 20 candles with 21§ feet of gas per hour, showing an
-efficiency of 8 candleés for each gubic foot .of gas con-|sg
sumed. As the gas consumed. is employed solely to

-Lheat the light-giving mautle, it need possess no.dfiwm-
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between these lugs the metal is removed to still furthes’

bolts of the disk are screwed down, so that they act{

.thgse in wood and stone.

[MarcH 5, 1887

: lnatlng property in 1tse1f and therefore gas of poor

illuminating quality may be employed under the Wels-
bach system, with a corresponding saving of cost. The

"Marlborough Picture Gallery was lighted by 56 Wels-

bach lamps attached to brackets arranged-along a cen-
tral pipe running from end to end of the gallery.

O
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nlnts on Building,

Put up the frame and get a roof over itassoon as
may be, say in May or earlier.. Then let it stand until
the first of September to season. This is the old
fashioned way, and it has advantages which "those

‘'who have had experience with shrinking timber will

not be slow to appreciate. In this part of the eountry
the timber for a frame is always green when it is put
up. Indeed, hemlock could not be worked very well
dry. Itis much better to have the shrinkage done
before the inside finish is on than after. '

All floors should be double. A layer of sheathing
paper between them would not be a bad idea, and -~
would pay for itself. The upper floor ought to go
down after the mason work is done. ‘A smooth, nice
floor is a great preserver of carpets.

Back of the wash boards the space should be filled
in with bricks. The ends of the floor timbers ought
to be filled in such a way as to prevent rats and mice
from having a free passage. Such a filling greatly
diminishes the danger from fire.

Do not let the tinman or the contractor- persnade
you that the gutters should be left until red with rust
before they.are painted: It is a plan which:is de-
signed to benefit them exclusively. The paint goes on
wmore easily after the red rust begins. The tin, however,
has begun its own destruction, and will go on rusting
under the paint just as steadily as though it had no
protection, though perhaps not quite so fast. Tin
roofs should not be allowed to get red. . They can be
cleaned and painted on one side in the shop. The ob-
jection to thisis that the resin or acid (none of the
latter should be. used) needs to be cleaned off by the
rains, so that the paint will stick. The best plan is to
have the cleaning done at once, without waiting for
the rain,

All piping should be put into the house whlle 1t is
in the frame. This saves expense and - much gutting
of woodwork. Alongside each chimney it is a good
plan to have a space extending from floor to floor in
which pipes can be run if desired.. The chimney
breasts and the spaces which they cover ought to.be
plastered on wire lath for safety, and thus a,vmd

| shrinkage.

. Havea spare ﬂue in each chlmney, tobe nsed - -for
ventilation. The open fireplace, as a ventilator, how-
ever, is a delusion. Make openings into the flue at
the base board, and by proper management of doors
and windows, perfectly pure air can be secured in
every rooin.

Heat by a big hot air furnace several sizes larger
than the furnace makers recommend. This furnishes
the means for perfect ventilation, by providing an
ample supply of warm, pure air. Keep the pipes and
registers perfectly clean, or the smell of cooked dust
will be mistaken for that bugaboo ‘‘ burnt air.”

In plastering do not use a ‘‘brown coat ” of mortar.
Put the finish directly on the ‘‘scratch coat.” Time,
labor, and patience will be saved, and the work will
be better, harder, and more durable. Build the
foundatjons for the piers, in the cellar, with asmuch
care and deeper than those of the .external Wa. Is.
These piers support the center of the.house, a.nd t ey
are frequently neglected. The result is a great crop of
cracks in the plaster. )

Have the walls of the upper floor 9 feet lngh in
the clear, even if you have to cut off six inches from
the floor below. This is of course for a moderate size.
of house. High ceilings for sleeping rooms tend to-
ward giving the sleepers purer air by furnishing greater.
space. When one is drawing plans, it is best to con
sult with a carpenter and see whether the framing
will come out even multiples of commercial lengths.
It is sometimes cheaper to use the full lengths of the
timber than to cut off six inches from the ends. In-
creasing the size of a house six or eight inches may
frequently be done without any appreciable .addition
to the cost.

In designing, get the inside arra.ngement right.
Have places for every piece of furniture. Arrange
the bedrooms so that they will contain beds with-
out putting them .against doors or windows. Put
them against inside walls if possible. Have some €on-
necting rooms and some which do not. After.all
this is done, put the outside on. Let doors and win-
dows come where they will, and do not spoil your
own comfort for the sake of an external appearance
which is for the benefit of your neighbors.

Lastly, have a garret by building a sharp roof.
Cover theroof with dark colored slate from Maine or
Vermont. Lay it in cement, and be happy.

Moral: Alterations on paper cost much_less than .
Therefore it is better to
pend a long timeover the plans than to make changes

on which the. builder charges his own price: —The Me-

chamcal News. .
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‘Sorrespondence. -

Chemical Fire Extinguishers for Car Stoves,

To the Editor of the Scientific American :

If the hand grenade fire extinguishers possess the
real value and merits claimed for them, it seems to me
that a number of these grenades, so arranged in prox-
imity to each stove that in case of an accident they
would break by the shock, would at once prevent or
extinguish any possible fire. Nearly all steamboats
are provided with such hand fire grenades, you find
them in nearly all public and in a great many private
buildings, but I do not remember ever having seen any
of them carried as part of the equipment of a railroad
car.

Possibly some different or better form than that
of the hand gréenade might have to be devised for a
reservoir to contain the chemical liquids, and of such
construction as would be specially adapted to the

wants of the case in a railroad car.
@&. E. MEISSNER.
Bushberg, Mo., February 7, 1887.

—— e —
Black Heterodon, or Hog-nose Snake,

To the Editor of the Scientific Amnerican <
In your issue of February 5, 1887, E. R. of Williams-
port, Pa., describes a serpent which he considers ‘‘ an-
other poisonous snake of Pennsylvania.” His descrip-
tion, however, proves beyond a doubt that it is neither
new to'science nor in the least degree venomous. He
describes plainly the black ~Heterodon; or hog-nose
snake. In 1743, Mark Catesby gave it the name of

Vipera nigra (black viper). He represents it in plate
44, armed with fangs, and says it is venomous (be-
cause he was so informed). Dr. Harlan of Philadelphia
found it in eastern Pennsylvania previous to the year
1835.. He considered it a new species, and gave it the
name Coluber thraso (braggart snake), and classed it
with the harmless serpents. Prof. Baird found it near
Carlisle, Pa., many years ago, and describes it under
the name of Heterodon miger, black viper ; spreading
adder ; non-venomous.

_The posterior maxillary teeth of these snakes (Hetero-
don) are larger than the anterior, fang-like, and
separated from the others by an interspace. There
are no poison glands attached to these teeth, as in the
rattlesnake and copperhead, consequently they are

“harmless. ‘The horn attached to the nose,” as de-
- seribed by E. R., is simply a promment broad, and
~turned up rostral plate.”
_ There is no snake found here * with a head llke an
“"eel’s.” The head of an eel is covered with an ap-
parently smooth skin, not with regular plates as in all
true serpents. C. FEwW SEIss.
_—————r— .

The Ohlcago Fire .Boat Geyser.
Tothe Editor of the Scientific American :

The fire steamer Geyser, which is owned by the
City Fire Department of Chicago, was built at Chicago
in 1886. The vessel is constructed of wood, having a
length over all of 105 feet, a breadth of beam of 24 feet
and 6 inches, and is of 7160 tons burden.

To an admirer of fine lines, the portion of the body
above the water line might seem to be deficient in
gracefulness ; but on close inspection of all the deck
appointments one cannot help realizing that it is per-
fectly adapted to the purpose for which it wasdesigned,
and hence must be admired. The lines under the
water, however, are very fine and carry the vessel with
" perfect ease and grace, the boat recently running to a
fire through twelve inches of solid ice without once
stopping.

The deck house is separated by partitions into four
principal divisions, as follows: First, the wheel house
and pilot’s cabin, which are finely fitted up, and con-
tain, besides the steering apparatus, two bed lounges
" and other furniture for the comfort of its occupants.
The heating apparatus for this cabin is a novel and
efficient one to the last degree, being simply a boxed
register set into the forward end of the boiler jacket,
this being made possible by the proximity of the boiler
room, which adjoins the cabin.

The engine room forms the third division, and im-
mediately in the rear of this lies the officers’ cabin,
which is heated bysteam and compares favorably with
the cabins of many of the finest private yachts. To
an engineer, however, the real beauty of the vessel is
concentrated in the engine room. Here indeed we
find the perfection of engineering skill. The two high
pressure-engines have a piston stroke of 20 inches, the
diatﬁeter of the cylinders being 18 inches, with 446 in-
dicated horse power. These engines, which were
designed aud built by Chas. F. Elmer, are models of
perfection in every respect, being supplied with steam
reversing gear of most perfect aftion, which allows a
cut-off at any point, and is instantaneous and sure in
response to the simple reversing lever. The fault-

less working of the engines is shown by the fact that

the boat when running at a rate of twelve miles an
hour can be reversed and started back within a.sbla,ce
of twenty feet, or less than one-fifth of the length of the
vessel. The engines are coupled directly to a four
bueket sectional wheel, eight feet in diameter. -,

‘Water for fire purposes is supplied ‘by two double
steam pumps, ‘built by Clapp & Son. The steam
cylinders of these pumps have a 17 inch bore and 10
inch stroke; the water cylinders having a bore of 9
inches with a 10 inch stroke, the pumps being vertical.
The water is received through two 12 inch sea-
cocks, one on each side of the boat, the cocks being so
arranged that either or both may be used to supply
either set of pumps. There are folrteen 814 inch dis-
charge gates. The pumps are capable of throwing
eight two-inch streams 249 feet ; but the greatest effect
is produced from a stand pipe from which a four-inch
stream is thrown 425 feet with sufficient force tosplinter

boards and even large timbers as though they weref|

eggshells. Both engines dand pumps are as near per-
fection in every respect as it was possible to make
them, even being fed with oil by automatic oil pumps,
thus dispensing with oil cans and their attendant
bother and dirt. Steam is supplied by a single steel
boiler 16 feet in length, 11 feet and 4 inches in diameter,
with 4 flues 3 feet in diameter and three-eighths inch in
thickness, built by John Mohr & Son, and is allowed
to carry a pressure of 100 pounds per square inch.

The boiler plate is 062 inch in thickness, tensile
strength 55,000 pounds, ductility 54'67. The grate sur-
face is 84 square feet, and the heating surface is 2,780
square feet. The boiler is fed by both inspirator and
pony pumps. In the forward part of the boat is a
water tank holding 587 gallons, for use when clean
water cannot be obtained through the sea-cocks, and
is supplied with water from the city hydrants. On
deck at thestern of the vessel are two hose carts, carry-
ing 1,000 feet of hose three inches and a half in di-
ameter, which can be run toany part of the deck. .

With a steam pressure of .95 pounds, the engines
make 150 revolutions and give a speed of between 17
and 18 miles an hour. The boat is supplied with both
chime and modoc whistles, the latter being, used as a
fire whistle. There are sleeping accommodations on
board.for four officers and eight men, who comprise the
crew and fire company. The Geyser is commanded by
Capt. Wm. A. Cowan, a man of acknowledged ability,
and is certainly a great credit to the Chicago Fire
Pepartment and will undoubtedly render efficient
service. A.T. Fay.

Chicago, January 27, 1887.

India. Paper.

The tenuity, softness, and strength of the paper
manufactured in China have sometimes given ‘it the
name of silk paper. Many persons, deceived by the
appearance or the name, really think the paper is made
of silk ; but a careful examination shows that it is of
vegetable origin.

It was toward the end of the first century of our era
that a mandarin of the palace—a distinguished physi-
cist—discovered the secret of reducing the bark of a
few trees, as well as old fabrics, into a very fine pulp,
by boiling them in water. Out of this pulp he inade
various kinds of paper.

At present, chi, which is the Chinese name for paper,
is made of various materials. It is made of hemp, of
the bark of the mulberry and several other plants,
especially the bamboo, of the bark of the cotton plant,
of rice and wheat straw, and of the membrane found
in the cocoons of silkworms.

Sometimes the substance is wholly bamboo. In this
case it is taken from the largest canes, the shoots of
the preceding year. After taking off the green epi-
dermis of these, they are split into straight pieces six
or seven feet long, which are allowed to set for a fort-
night in a muddy pond. ' They are afterward washed
in clean water and spread out in a dry ditch. Then
they are reduced to a harl, which, after being bleached
and dried in the sun, is thrown into large boilers, and
after being boiled therein is pounded in mortars until
it is reduced to a fiuid pulp. To this pulp is added a
definite proportion of a gum that the Chinese extract,
through maceration, from a plant that produces long
and little shoots, and the epidermis of which is smooth
and is known in China under the name of Zolong.

The mixing is done in reservoirs. three or four feet in
depth, from which the workmen dip up the pulp with
their forms. These latter are made of bamboo threads
drawn as fine as brass wire, by means of a steel draw
plate, and then boiled in oil until they are well im>

pregnated with it, in order that they may not be’

affected by humidity. "

It is said that the Chinesé make paper that is some-
times sixty feetin length. It is probable that they form
this of many pieces, which they skillfully unite at the
moment of depositing the sheets. On coming from the
form, the sheet of paper is spread upon a wall covered
with a very smooth cement, and which is hollow, and
heated through a furnace. The paper is applied to
the wall by means of a brush in the shape of a feather.
This explains the striee that we observe on the back of
the papér, while the side that has been in'contact with
theé'wall is brilliant and satiny. This mede of drying
may contribute to the quality that this paper possésses
of receiving impressions.

" India paper has & wrong and aright side. The-right
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side is smooth and siltky, and looks as if it had been
calendered, while the wrong side is rough "and full of
little diagonal strie, due to the friction of the brush
above mentioned.

As this paper, because of its fineness, has little resmt-
ance, and has not enough body to take an impression,
it is pasted upon unsized vellum paper, which serves as
a mount, and which frames it, so to speak, through
margins whose whiteness brings its color into relief.
The pasting requires a peculiar preparation, as follows:
In the first place, by means of a scraper, all foreign
matters are removed, such as vegetable filaments, hairs,
earthy substances, etc. Then the sheets are spread
upon a large table and their wrong side is covered with
alayer of thin starch or pulp paste. This pasting
is done with a fine soft brush or, better yet, with a
sponge. In this operation, care has to-be taken to
keep the paper from getting torn, and also to prevent
inequalities in the paste, which would produce a dis-
agreeable effect when met with behind the clear tones
of the proofs ; and special care must be taken not to
let any paste get on the smooth side, since, in working
off, the paper would tear or would take but a very im-
perfect impression.

The sheets thus pasted are spread upon cords re-
moved as far as possible from a fire, as the latter would
cause them to shrivel up. After this they may be kept
for many years, either flat or in the form of ‘rolls, but
always in a dry place. When itis desired to use them,
they are folded into as many divisions as the size re-
quires, and are placed in thirties upon a sheet of glass
lying upon a table. On the first sheet are traced the
dimensions of the design, and finally the sheets-are cut
with a very sharp knife guided by an iron ruler. -

At present, India paper is cut to exactly the size
marked by the boundary lines of the design, while
formerly a margin of about three-quarters of an inch
was allowed.

Half an hour before they are to be used, these sheets
are interposed between the sheets that are to serve as
mounts, and that have been wet as for ordinary print-
ing. The dampness of the paper suffices to moisten
the paste and give the India paper the suppleness that
it requires in order to take an impression.

When the stone is properly inked, the paper is ad-
justed upon the stone by means of datum marks made
with a dry-point. Then the vellum paper is super-
posed, and through the pressure of the roller the two
sheets become united in one.

Before the interposition of the India paper, it shonld
besubjected #o anether inspection in order to ascertain
whether it has been properly cleaned of foreign sub-
stances. Attention should be particularly directed to
those parts of the paper that are to receive half-tones.
Less attention may be paid to those parts that are to
receive the blacks, as here the imperfections of the
paper are almost always imperceptible. Even ahole.in
such parts would pass unnoticed, although, were there
a necessity for it, this might be stopped up by inter-
posing between the India and vellum paper a bit of
India paper, not cut with the scissors, but torn irreg-
ularly, in- order that the edges of the piece be.not
apparent on the proof.

The fineness of India paper, its color (varying from
pearly to dirty gray), and the property that it possesses
of taking impressions render it very valuable: to litho-
graphy.  This paper softens tones, blends one of them
with another, harmonizes clear tones with vigorous
effects and tempers their hardness, and@ thus gives the
print an agreeable aspect —Bull. de l’Impnmem et
de la Librairie.

Norwegian Wood Pulp Industry.

The wood pulp industry in Norway for the year 1886
shows a very large increase upon the figures of a few
years back, albeit prices have ruled very low. The
cause for this is attributed not so much - to .over-
production as to excessive competition among the
sellers of this article; and as a great many sales -for
forward delivery have been ‘booked at extremely low
prices (2. 15s. f. o. b. Hull has in many cases been
taken for wood pulp with 50 per cent water), there are
no immediate prospects of an improvement. = The
quantity exported during the year 1886 is about 120,000
tons; in the year 1885 it was 107,651 tons ; 1884, 88,220
tons ; 1883, 70,464 tons ; 1882, 58,884 tons ; 1881, 42,194
tons ; 1880, 26,055 tons. Several of the old works have
extended their production during the past year, and
several new establishments are in the course of erection,
so the production this year may probably be put at
150,000 tons wood pulp with 50 per cent water. = There
have been four cellulose manufactories at work during
the past year. Two for the production of.soda cellulose
have worked with considerable sucecess:; two have
produced sulphite cellulose ; one of the latter has been
burnt down. Nine more manufactories for sulphite
cellulose are being built, with a capacity of about 10,000
tons dry cellulose. The greater part of the Norwegian
wood pulp is exported to England, France, and- Bel-
gium ; in Russia the increase in the duty hasstopped
business; and the same can almost be said of Germany.
Ameriea, too, has drawn part of her supply from Nor-
way, but this trade is not expected to continue, -
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" THE EARTHQUAKE IN EUROPE.

Nearly six months have elapsed since the Charleston
earthquake. The coast line of the vicinity of the un-
fortunate city experienced a seismic disturbance un-
precedented in intensity as regards that locality. 'I'he
wave, starting from a center near the city, extended far
and wide, affecting a vast region with shocks of greater

D

Fig. 1.—VARIOUS SEISMOGRAPHS.

or less severity and number. As we are going to press,
the cable brings the news of a similar disaster that has
affected the southern part of France and northern
Italy. The Riviera, the great winter resort of the
Continent, coraprising the banks of the Ligurian Sea
and the Gulf of Genoa, has been violently shaken by
an earthquake that in its destruction of life, as last
reported, far surpasses the Charleston one, and which
will take its place among the memorable earthquakes
of the world.

On February 23, the cities of the Riviera were resting
after the carnival, which had terminated the night be-
fore. At twenty minutes to six on the morning of that
day, a shock was felt at Geneva; next Turin, Milan,
Bologna, Leghorn, Marseilles, Toulon, and the whole
Rivierafelt it. It reached Cannesat 6:05, and Leghorn
at 6:23. In Nice, sixty buildings were ruined and left
tottering, and the tower of the church of St. Augustine
was thrown down. The inhabitants left their houses,
and numerous camps were established. A patrol of
the military was maintained for
the preservation of order. The
exodus then began, six thousand
people leaving the region in one
day.

The shock was felt all along
the Riviera, Mentone and San
Remo and the other towns being
involved "in the -catastrophe.
The Genoese region was most
severely affected. ~Many hundred deaths are - re-
ported from the interior and coast of that district
alone. In one village a 1dss of three hundred lives
is reported. ‘Bajardo and Diana Marino are completely
destroyed. Fifteen thousand people left Nice, and
twenty thousand Genoa. In Bajardo, Castellano,
and Aurigo, the churches were destroyed. Shocks are
reported as felt at sea at 6 A. M. and 8 A. M. off the
coast. At the Vesuvius observatory no shocks were
recorded. Several trains with supplies, and carrying
soldiers, have been dispatched to the relief of the
sufferers in the interior. The total number of deaths
so far reported is between one and two thousand., The
number, it is to be feared, will be
rather increased than diminished
by later reports.

Going inland, the shocks extend-
ed east and north as far as Parma
and Turin. Tothe south the effects
were felt on the island of Sicily,
Catania, at the foot of Mount Etna,
being disturbed. Damage is report-
ed in the Basses Alpes and Depart-
ment of the Var.

In- Washington, D. C., which is
provided with a seismoscope, set up
in the physical laboratory of the
United States Signal Office, a dis-
turbance was noted at 7:33 A.M. on
February 23. From this observa-
tion a calculation of the velocity
of transmission of the earthquake
wave will be calculated. It repre-
sents nearly 600 miles per hour.

Although the United States have
felt comparatively safe from these
visitations, the last year has shown
that we can no longer boast of our
immunity. The extinet volcanoes
of the Auvergne in France, and the
active volcanoes of Italy and Sicily,
to a certain -extent, menaced the
security.of the region now shaken.
Yet no one anticipated such a ca-
lamity, and the.future prosperity
of the Riviera, so largely dependent
on its winter visitors, has probably
received a severe blow.

Fig. 2,
CONTACT POINT OF
SEISMOGRAPH D.

.involving registering apparatus.
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New York city has no seismograph, so no record /is
available for its share in the effects of the wave of
transmission. This earthquake and the recent Ameri-
can ones will, we doubt not, lead to the establishinent
of one here in connection with the signal service.

To show what is done abroad in this direction, we
illustrate one of the great earthquake stations of the
world, and its apparatus, the Vesuvius observatory.
It is erected on the side of the mountain, overlooking
the heautiful Bay of Naples. The lower floor of the
building contains a number of seismnographs, some of
the simplest construction, and others more complicated,
Several are shown in

Fig. 1.

The apparatus marked A is of the simplest kind. It
is a needle of steel held firmly in a vise, and its period
of oscillation is adjusted by a weight that can be set
at different heights. - It is, though simple, extremely
sensitive. B and C are intended to work electrical
registering apparatus. They have contact points, that
are held over mercury in cups, and kept just out of con-
tact with it. On being vertically agitated, the points
dip into the mercury, thereby closing a galvaniec cir-
cuit and operating registering apparatus. - B is intend-
ed for weak, and. C for strong shocks.
apparatus for indicating horizontal shocks. A
pendulum terminating in a platinum point hangs
within a glass case. The point lies within an annular
trough filled with mercury, shown on a larger scale
in Fig. 2 at E. The least horizontal movement causes
the pendulum to swing so as to immerse the point in
the mercury, closing an electric circuit and effecting
the registration.

To produce the registration, an apparatus shown in
Fig. 3 is used, comprising two clocks and recording

Fig. 3.—REGISTERING APPARATUS.

mechanism. The one marked A runs continuously.
The clock B is held arrested, and only starts when a
current due to the movements of the vertical or horizon-
tal movement seismograph passes through either the
electro-magnetmmornn. Such a current attracts the
armature of the magnet, starts the clock into motion,
and rings an alarm .bell, thereby causing the record-
ing tape to be unrolled. We may assume the magnet,
m m, to be connected with the apparatus for register-
ing vertical movements. Its armature carries a pencil
of definite color that marks the tape as long as the
disturbance continues. The other magnet, n n, whose
armature is provided with a pencil of different color,
acts in the same way for horizontal shocks.

For undulatory movements, the apparatus illustrat-

THE. VESUVIUS OBSERVATORY.
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ed in the next cut, Fig. 4, is used. A series of U tubes,
one of which is shown on a larger scale in Fig. 5, con-
taining mercury are held in a framne, some lying in the
meridian and.others across it. By contact points the
least disturbance causes a current to flow to the regis-
tering apparatus. Each tube is provided with a float

Fig. 4—APPARATUS FOR UNDULATORY MOVEMENTS,

from which a cocoon fiber runs up and over & pulley,
and carries a weight at its end. This moves an index
attached to the axis of the pulley, and thus shows the
extent of the wave movement.

It is with such instruments as these that the move-
ments eof earthquakes are recorded. In the inter:
ests of science, it is to be regretted that more such sta-
tions do not exist. " For some days before the earth-
quake in Ischia in 1883, the apparatus in the Vesuvius
observatory was continually excited, but owing to our
imperfect knowledge no prediction was possible. The
establishment of more such stations may lead to the
possibility of predicting these disasters.

On the same day that :
brought the cable accounts
of the disaster, a full ac-
count was received of the
great eruption of Mauna
Loa, in Hawaii. This oc-
curred last January, and
was of great interest, and
was accompanied with
heavy earthquakes. If the
theory of earthquakes ever
assimes a tangible shape, some connection between
distant disturbances may be traced.*

Fig. 5—U TUBE OF UNDU-
LATORY SEISMOGRAPH,

Famous Earthquakes,
The following is a list of the principal earthquakes
that have taken place since the Byelfth century, with
the casualties caused : '

Year. Place. y /‘:,—/ Pemns Killed.
BUL AT ) LA R S Ot 15,000
1158—Syria....oou..... 00600080 0000 EEA00G00 G000000000a 20,000
1268—CiliCiB. .. oenieniiiiii ittt iiiiiies et i 60,000
1456—NAPIeB....voiu it iiioeeecenrseeneniesessniens 40,000
1581—Li8bOn . ...cvvuiii it feeeeeiiii i, 30,000
1626—NAPIES. .. veeveerenneinneeeenanees aren cenrnanenn 70,000
1667—Schmaki.... c..ooviiviiiiiiiiiiiiiiiiiiiiiiies 80,000
1692—Jamaica... 3,000
1693—Sicily..... .. 100,000
1708—Aquila, Ttaly. ... covniiinii ittt 5,000
1708—Yeddo, Japan...... .....ccciiiiiiiiiiies s iieean 200,000
1706—The Abruzzi..........coooiveis voiiivnniiinninnnnns 15,000
B (o RN 1o T - 20,000

1726—Palermo. ........c.eeen o e 6,000
1781—Pekin.... .c..oviiiniinn... 100,000
1746—Lima and Callao....... ...... 18,000
1754—Grand Cairo............... .. 40,000
1756—Kashan, Persia..... .......... 40,000
1755—Lisbon..e.eeee veuiiiiiainnn. 50,000
1759—Syria...oovviiiiiiiiiinis oot 20,000
1784—Ezinghian, Asia Minor ...... . 5,000

1797—Country between Santa Feand

Panama

1805—Naples

1822—AlepPO....iviiiaees teninnns 20,000
1829—Murcia....coeeveennn s ... 6,000
1830—Canton........coovveiennnn.es 6,000
1842—Cape Haytien. ............... 4,000
1857—Calabria. ............oooo 10,000
1859—Quito... ..eiiiiiiiiiiiiinis 5,000
1860—Mendoza, South America..... 7,000
1868-—Towns in Peru and Ecuador.. 25,000
1875—San Jose de Cucuta, Colombia 14,000
1881—SCi0. . coveeeiennnrnannnnnnas 4,000
1886—Charleston....... ........e.... 96

Lubricant,

A mixture of 100 parts of mineral
oil, says Dingl. Polyt. Journal, with
25 parts of castor oil, is well mixed
with 60 to 70 parts of sulphuric
acid, and then worked with 2 or3
volumes of water. The whole is al-
lowed to stand ; the watery layer is
then drawn off, and it is then al-
lowed to stand for several days,

_ when it is carefully neutralized with
soda or potash. The product is
termed ‘ bakusin.’

* For additional illustrations and descriptions
of seismographs, see SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 455, 488, and 563.
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Dried Sewage. ]

Many attempts have been made to convert sewage
sludge inte a marketable manurial article, with greater
or less success, among other processes being that of
separating the ‘liquid from the solid constituents by
filtration under pressure. The most recent system of
fluid deprivation, and perhaps the most rational one,
having regard to the value of the ultimate produect,
is that of Mr. Astrop, whose system of converting
sewage sludge into dry
powdered manure was
inspected recently by a
party of above 200 gen-
tlemen interested in
such matters, who were
conveyed by special
train to Walthamstow,
where the works are
situate. The works are
situate close to the
Walthamstow sewage
works and farm, and
consist of a timber
building two stories
high. On the ground
floor is the driving
power, consisting of a
12 horse ' engine and
boiler ; part of the desic-
" cating apparatus is also
on this floor, but the
treatment of the sewage
sludge commences on
the upper floor. Here
is a tank into which
thé sewage sludgze is
pumped after it has been chemically treated and de-
prived of its supernatant water by Mr. Jerram’s
arrangements in the adjacent sewage works. The
tank will contain about 400 gallons of sludge, which
is fed into the water extracting machine through a
6 inch pipe, and the supply is regulated by a sluice
valve.

The machine, which is about 24 feet in length and
8 feet in width, consists first of a large sludge vat, in
whichare two hollow perforated metal cylinders, 12
inches diameter, and covered with fine wire gauze hav-
ing 6,400 meshes per square inch. These cylinders re-
volve against brushes, which keep the meshes of the
wire gauze clear. By means of a pump a partial
vacuum is created in these cylinders, and -the result is
that about 60 per cent of the moisture contained in
the sludge is extracted at this point. From this tank
the sludge is delivered by a sluice valve on to an end-
less traveling web of wire gauze of the same mesh as
that on the cylinders, the web being as wide as the
machine—namely, 8 feet. This web is supported by
brass rollers placed at intervals, and passes under
two rollers and over two of Korting’s exhausters,
which remove another 10 per cent of the moisture.
The sludge has now assumed the consistency of a
thick paste, and in this condition it is passed between
five pairs of rollers furnished with iron scrapers.
From the last pair of rollers the semi dried sludge falls
into a hopper, whence it is fed into a disintegrating
cage on the lower floor, and in which it is finally dis-
integrated and dried by a blast of warm air, leaving
only about 5 per cent of moisture in it. The solid
particles of the sewage now assume the form of a
coarse powder, which falls through the wire meshes
of the disintegrator on to the head of an Archimedean
screw running in a long trough, and by which means
the powdered manure is delivered into a pit, whence
it is packed in bags for the market. The continuity
and efficiency of Mr. Astrop’s system were satisfacto-
rily demonstrated to those
present, and -it was stated
that the resulting powder
possesses a high manurial
value. The process is cer-
tainly simple and effective,
and if the commercial re-
sults of the use of the
manure prove successful—
and there appears to be
no reason why they should
not—the process would
seem to offer a satisfac-
tory solution of the sewage
question undercertain con-
ditions.—London Times.

-

Quince Cider.

A very pleasant beverage
can be produced as follows:
Take a quantity of ripe
quinces, cut- into quarters
and with the pips, ete., re-
moved. Boil these in a
copper with double their
weight of water; when
boiled to perfect softness,
pour the must into a vat.

Scientific dmerican,

To this add, for every fifty pints of must, two pounds
of sugar and half a pound of yeast, diluted in a suffi-
ciency of hot water. Mix the whole well together, and
allow to ferment. Then strain and bottle.

SOME FINE OLD CARRIAGES.
The Cluny Museum of National Antiquities, in Paris,
France, contains some fine specimens of the work of
carriage makers of a period dating back at least as far

ITALIAN STATE CARRIAGE, 1710-1725.

as the commencement of the last century. These old
carriages, some of the most noteworthy of which are
represented in the accompanying illustrations, are still
in a perfect state of preservation, and afford striking
evidence of the skill and taste of the artisans of that
early period.

The Italian carriage here shown is styled a gala
chariot, and is designated by a French artist as a
voiture a P Anglaise. The springs are of English man-
ufacture, having upon them the stamp of a London

FRENCH SEDAN CHAIR, 1700.

maker. The panels are painted with symbolical fizures
of Literature, Science, and Art. The design and orna-
mentation are throughout pretty and graceful, but the
vehicle has an amount of work put upon every detail
which one will look for in vain in the carriage maker’s
productions of to-day.

In the French state carriage the apparent heaviness

of the frame is the most noticeable characteristic. It

FRENCH STATE CARRIAGE, 1710-1725.
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is almost wholly of wood, the least possible quantity of
metal being used in its construction. The body rests
in Berlin fashion on a double perch, between the poles
of which are long leathern straps, curling over wheels
with great circular plates, all notched and gilded, by

| which means the straps are tightened or loosened at

pleasure. The panels are painted with mythological
subjects on an aventurine ground. An extraordinary
effect of lightness is given by the brilliant coloring of.
the paintings and the
ribbons which adorn
the unoccupied space,
as well as by the com-
plete framing of the
body of the coach, with
its windows and doors,
in gilded foliage.

Several specimens of
the Sedan chair of an
early perind are to be
seen at the Museum,
one dating from the
period of Louis XV.
being represented here-
with. It is richly
adorned on either side
with landscapes on a
gold ground, and in
front with armorial
bearings.

The amount of money
lavished . on the car-
riages of the wealthy
and high born, in the -
sixteenth and seven-
teenth centuries, before
carriages came into general use, ‘was sometimes enor-
mous. Italy was especially notorious in this line. A
state coach, built in 1629, for the marriage of Eduardo
Farnese with Margarita of Tuscany, kept twenty-five
silversmiths at work.for two years, and shone with
some 2,500 ounces of silver.

This suggests the carriage which the Sultan of Tur-
key had built in 1860, fqQr one of his wives, which was
made as far as possible of silver, and cost $60,000. In
Italy, artists of note were employed to paint the pan-
els, Pontormo, in 1516, having painted two triumphant
cars for Leo X. with mythological scenes. These earlier
carriages were, however, not to be compared, as serv-

jceable vehicles, with those built toward the end of the

seventeenth century, of which our illustrations furnigh
some of the best examples now in existence.

40

Persian Rugs.

‘“ Persian rugs are all made by hand, without a single
exception. They are stretched on frames as one would
make a sampler, and all the family work on them. A
pattern for that particular carpet is beforethem, which
they follow with more or less precision, according as
their fancy suits them. As a rule, considerable license
is allowed for the expression of individual taste in
working out these patterns. No two carpets are there-
fore exactly alike, and the owner of an old Persian rug
may be reasonably sure that while he may find other
rugs resembling his, not one that is absolutely identi-
cal exists. This quality gives them a value similar to
that possessed by an oil painting.”

The Persian Government has interdicted the use of
aniline dyes, which threatened at one time to ruin the
goft harmonious tints of the product of the Persian
loom. The rugs of Turkestan (mistakenly ecalled
Bokhara rugs) are dyed with aniline frequently, since
Turkestan is now under Russian instead of Persian
control ; and the introduction of machine methods
and exact reproductions into Sultanabad in Turkestan,
which has recently taken
place, may prove a death
blow to this peculiar indus-
trial art. There is one
kind of rug made in Persia
which never leaves that
country, on account of its
great weight and bulk and
consequent cost of trans-
portation. This is a kind
of carpet felt, called nam- -
ads. The ground is made
first, the design being
beaten in with mallets on
one surface only. Another
rug which rarely reaches
Europe is the *‘ ghilleem,”
made wholly or partly of
cotton. Therichcolorsare
imperishable, and the rug
can be washed like a piece
of calico. The so-called silk
rugs are used almost en-
tirely for hangings. They
arerare, and of course very
costly. One lies before the
peacock throne of the
Shah,
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Natural History Notes.

Chemical Action of Plant Life.—In a recent number
of Nature, Prof. Klebs describes an interesting lecture
experiment, which illustrates the chemical functions
performed by plants. He states that the capability of
alg® to render the water in which they live alkaline
during the fixation of carbon by them under the influ-
ence of light may be easily demonstrated by the ad-
dition of a little phenolphthalein solution.

As the fixation proceeds, the water gradually assumes
a deep red tinge, which as gradually disappears again
when light is excluded. The explanation offered is
that the alg® not only take up any free carbonic acid
that may be present absorbed in the water, but decon-
pose any acid carbonates that may be within reach. In
darkness, the reverse takes place.

Preservation of Plants in Alcohol.—Many pla.nts as-
sume a brown color when placed in alcohol for preser-
vation, and to prevent this change Professor De Vries,
of Amsterdam, proposes (Nature) to add 2 parts of ordi-
nary hydrochloric acid to every 100 parts of aleohol.
Parts of plants brought into thisliquid while yet living
become absolutely colorless, or nearly so, after the alco-
hol has been sufficiently often renewed. Such parts as
are already brown usually retain their color. By this
method colorless specimens may be made of such plants
as Orobanche and Monotropa, which, when treated in
the ordinary manner, always become of a dark brown
tint. There are only some species with coriaceous
leaves that cannot be treated with success with the
acid alcohol. Colorless specimens of these must be made
" by plunging them into boiling alcohol. Professor De
Vries has found the proportion of acid above stated to
be best suited for the purpose, and specimens may re-
main for months, perhaps forever, in the acid alecohol
without injury. The alcohol, after having been used,
may be decolorized by distillation after neutralization
with ammonia or carbonate of soda.

The Leap of the Salmon.—The power that the salmon
possesses of ascending waterfalls is the subject of some
interesting details by Prof. A. Landmark, director in
chief of the Norwegian fisheries. He states that in
certain cases salmon have been observed to ascend to
a distance.of 16 feet, and he feels this to be trué from
having seen them leap over two masts which were 314
feet apart, and which had been placed across the river
at about 16 feet above water, at Hollefoss, upon the
Drams, at Haugsennd. He says, even, that certain sal-
mon, on .ascending a vertical fall, are capable, if they

meet the fall at right angles with the muzzle;.of re-i:

. maining a minute or fwd in- the midst of the mass of
falling water, if they “do not succeed in passing over the
fall at a single leap.

Fruit Development.—The cause of the fertlhty pro-
duced in fruit trees by bending the twigs at an acute
angle has been investigated by Prof. Sorauer. He
finds that the bark on the lower surface of the twig,
below the bend, is thrown into transverse folds, here
and there detached from the wood. New woody tissue
is formed in these cavities, which is filled with starch
grains, and after this there is a formation of new
woody tissue of a normal character, but always thicker
there than elsewhere, and especially on the convex up-
per surface. The mass of woody tissue checks the flow
of ‘water toward the tip of the branch, to the great ad-
vantage of the bud .directly beneath, which is thus
more likely to develop as a fruit bud. «

Edible Fungi.—In the Students’ Society for Natural
Sciences at Upsala, Herr C. T. Morner has contributed
a careful analysis of the following edible fungi, viz. :

- Agaricus campestris, Lycoperdon bovista, A. procerus,
Morchella esculenta, Boletus edulis, B. scaber, Lacta-
rius deliciosus, Hydnum repandum, L. torminosus, H.
tmbricatum, Cantharellus cibarius, B. luteus, Sparas-
sts crispa, and Polyporus ovinus. The above order
represents the relative proportion of digestible albu-
minoids, varying from 22 3 per cent of the dried sub-
stance in the first to 31 per cent in the last. But, in
addition to this, there is a large quantity of ‘ndigesti-
ble albuminoids, amounting to a8 much as16'7 per cent
in Lycoperdon bovistz, and 11'8 per cent in Morchella
esculenta, and in many cases exceeding the amount of
digestible nitrogenous constituents. Other nitrogen-
ous constituents not of an albuminoid character—am-
monium salts, amido-acids, etc.—are also invariably
present, though usually in smaller quantities, the ni-
trogen in them representing from 021 to 249 per cent
of the total dry weight of the fungus. The total result
of these investigations is materially to reduce below the
amount hitherto supposed the proportion of digestible
copstituents in edible fungi, and consequently their
value as articlés of food.

The writer further states that a hen’s egg corre-
sponds, in nutritive value, to0'28 kgr. of Agaricus cam-

- pestris, 0°718 of Lactarius deléciosus, 1'30 of Cantharellus

~ethartus, and 2'05 kgr. of Polyporus ovinus, 1 kgr. of
“beef contains as much nutriment as 9'8 kgr. of Agaricus
eampestris, 15°2 of Morchella esculenta, 242 of Lac-
‘tarius deliciosus, 41'6 of Oantharellus cibariws, and
67'0-of Polyporus ovinus. The daily requirements of
‘the body in’ digestible albuminoids (180 gr.) would be
‘farnished by 57 kgr. of Agaricus campestris, 6'9 of A.

procerus, 99 of Boletus edulis, 141 of Lactarius

| deticiosus, 26°3 of Cantharellus czbamus, and 416 of l

Polyporus ovinus.

The American Water Weed is the name applied in

England to our small aquatic plant, Anacharis cana-
densis. This plant, after its introduction into Europe
a few years ago, found itself so much at home that it
began to choke up streams and lakes and make itself a
nuisance to those who delightin boating. Dr. Barnes,
of Hanover, now contends that it is not only not an un-
mixed evil, but an extremely valuable plant, since it
destroys the germs of malaria and dysentery; and he
recommends that it be introduced into waters where it
does not already exist. «He says that fish are always
healthier where the plant abounds.

Modification of Plants by Climate.—Mr. Crozier, of
Michigan University, in a paper on this subject, sums
up his conclusions as follows :

“ As plants move from the locality of theirlargest de-
velopment toward their northern limit of growth, they
become dwarfed in habit, are renderéd more fruitful,
and all parts become more highly colored.  Their com-
parative leaf surface is often increased, their form
modified, and their composition changed. Their period
of growth is also shortened, and they are enabled to de-
velop at a lower temperature.”

et AP
A One Hundred and Forty-five Horse Power
Whale.

Sir William Turner, the eminent Professor of
Anatomy in the University of Edinburgh, recently
cdelivered a lecture to the members of the Philosophical
Institution of that city on “ Whales, their Structure
and Habits,” in the course of which he referred to a
point of considerable interest to engineers, which was
the horse power exerted by the tail of a large whale.
Regarding the length of full grown whales, Professor
Turner remarked that the porpoise was 4 ft. or 5 ft.
long, whereas the Greenland right whale was from 50
ft. to 60 ft. long, and he said that the great finner
whale, which frequently visited the British seas,
reached the length of 80 ft., or even more. An animal
of the latter sort was stranded at Longniddry some
years ago. After spedking at some length on the
structure of whales, the lecturer made some remarks
on the rate of speed at which they traveled. It had
been estimated, he said, that the Greenland whale
could attain a speed of nine or ten miles an hour, and
that the finner whales attained even a greater speed.
In all probability the Longniddry whale -could propel
itself throughithe :water at the rate of twelve miles an
hour,; and the sperm whale was said to'be capable of
driving itself along at the same rate of speed. He had
asked Mr. John Henderson, of Glasgow, the well-
known builder of the Anchor liners, to assist him in
arriving at the horse power which must be exercised
by one of these great whales so as to acquire a speed of
twelve miles an hour, and he put the case of the Long-
niddry whale before him. It was 80 ft. long, weighed
about 74 tons, and had a tail 18 ft. to 20 ft. across from
the extreme ends of its flanges. With these data Mr.
Henderson calculated that a whale of the dimensions
mentioned, in order to attain a speed of twelve miles
an hour, would require to exercise a propelling force of
145 horse power.

————— et A e
The Effect of Strong Light upon the Eye.

The exposure of the eye to intense light has been at-
tended with many curious and unfortunate results. - In
the case of Professor J. Plateau, of the'University of
Ghent, who while trying to observe the effects of irri-
tation of the retina gazed steadily at the sun for twenty
seconds, a chronic irido-choroiditis developed, which
ended eventually in total blindness. Dr. J. A. An-
drews, in an article upon this subject (I'rans. of Amer.
Ophthalmol. Soc., 1886), collects a number of cases in
which choroiditis and retinitis occurred in persons who
had observed an eclipse of the sun. The single flash of
a sun reflector ,has been known to cause retinitis.
Scotomata, amblyopia, and other temporary visual dis-
turbances. of a functional character have been fre-
quently noted. . M. Reich has deseribed a curious epi-
demic of snow blindness which occurred among a body
of laborers-engaged in clearing a way through masses
of snow which obstructed the road between Passanaur
and Mleti, in the Caucasus. The rays of the sun, re-
flected from the vast stretches of snow on every side,
produced an intense glare of light, which the unaceus-
tomed eye could not suppert without the prot.ectlon of
dark glasses.

A few of the sturdiest among the laborers were able
to work with'impunity, but the majority; and especially
the weakly and anemic, suffered severely in their eyes,
in spite of the various devices to protect them from the
light. Among seventy strongly marked cases, thirty
were 80 severe that the men were absolutely unable to
continue their work or to find their way home. .They
were collected in a covered place, where Reich found
them on’ his arrival prone on their faces, striving to
hide their eyes from the light, and crying out from
pain. Photophobia was present in all the cases:: Hy-
per@mia of the conjunctiva, with more or lessinjection
of the ciliary vessels, and even chemosis, was found in
all severe cases. - Recovery ‘was gradual, but complete:
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Dr. W. C. Rockliffe (Ophthal. Rev., September, 1882,
quoted by Dr. Andrews) records a case of acute con-
junctivitis brought on by exposure of the.eyes to a
3,000 candle power electric light. Dr. Emrys-Jones and
Dr. David Little have both reported instances showing”
that workmen or others who expose the naked eye to
an arc light of great intensity are liable to have con-
junctivitis, as well as more serious ocular disturbances.
It is estimated that exposure of the naked eye for one
minute to an arc light of 2,000 candles will cawse con-

juctivitis. The violet or orange lights ate said to be
less injurious than the normal white light.

The light of lightning is too transient to cause any
injury from simple retinal over-irritation ; but it is
known that cataracts sometimes follow lightning
strokes, and these are believed to be produced by somne
physico-chemical influence.

Glass blewers suffer from an opacity of the lens
brought on, not by the light, but the intense radiant
heat (148° F.) to which they are exposed during their
work. Dr. Andrews found such opacitiesin 45 per cent
of men under thirty-eight years of age, and 20 per cent
in men above that age. Dr. Meyhoefer found 9 per
cent among men under forty.

Of all forms of artificial illumination, the incandes-
cent electric light, so far as facts now go, is the best.
Among 1,100 .persons who worked by this ‘light, Dr.
Andrews found not a single case of injury. On the
other hand, many persons testified to the fact that they
could work longer by it with less fatigue than with the
gas or oil light. This is due, it is found, to the steadi-
ness, absence of heat, and perhaps the greater propor-
tion of violet rays. Short-sighted persons are, in par-
ticular, benefited by the use of the incandescent lamp.
—Medical Record.

_———r———
The Spheroidal State of Water as Seen in Glass
Works.

The spheroidal state of water has long formed a
favorite object for experimentation by lecturers. It
consists in protecting a liquid from contact with a
hot surface, by interposing between the two a layer
of gaseous molecules. These are supposed to oscillate
back and forth, forming a ‘ Crookes layer,” and keep-
ing the two separate. 'The molecules are assumed to
enter into the same state in which the rarefied gas in
the radiometer or Crookes vacuum tubes exists. The
paths of vibration of the molecules are supposed to
bear some tangible relation in length to the distance
separating.the Woundary surfdces. Many of ithe ex-
periments with heated metals or fluids, in which the
operator seems to be proof against heat, are founded
upon this phenomenon. By having the skin properly
protected by a layer of steamm or other vapor, hot
metals and boiling water will have no effect upon it
as long as the protective layer is maintained.

In glass works the spheroidal state of water is some-
times illustrated on a large scale. In making colored
glass, such as ruby glass, in which gold is the base of
the coloring agent, it is often necessary to remelt the
charge. The pot of melted metal is emptied by ladling,
and the melted glass is poured into water.

A barrel of ‘water is placed upon the floor near the
opening of the pot, and the workman with an iron
ladle pours the melted glass into the water. It at once
sinks, and, owing to its intense degree of heat, becomes
surrounded by an atmosphere or thin layer: of steam.
The water does not touch it, and hence is but slightly
heated. The sarface remains quiet, and the depths of
the water glow "with a-diffused red light. After a
while the glass cools, the water comes in contact with
it and bursts into rapid ebullition. Even this ebul-
lition is less violent than would have been anticipated,
owing to the non-conducting power of the glass. As
goon as a small thickness becomes cool, it protects
the center of the mass.

If a few ladles are emptied into a bucket of water,
the effect is far more striking. The red hot glass can

‘be seen lying in a mass, as large as a cocoa nut, quietly

at the bottom of the pail. It reminds one of the red
hot pellets of magnetic oxide of iron that can be seen
under water in the oxygen combustion of iron wire.
1t is most impressive to see the great lump of glowing
glass maintaining its full heat under the comparatively
cold water. This state of things may last for a minute
or more before the water boils. .
————— e,
PHOTOGRAPHIC NOTES.

Method of Discharging the Yellow Color from Plati-
num Prints.—The Photo. News suggests that the sup-
posed yellow color noticeable in platinotype prints;,-and
recently attributed by some authorities to the action
of sulphureted hydrogen on the iron salts, is not
actually so, as wasrecently proved by a series of experi-
ments, where the print was held in strong sulphureted
hydrogen gas, and was not in the least affected. The
reallcause was the turning of the paper itself, which
gave the yellow appearance to the whites of the
pictare.

1By imimersing the discolored print in a bath of weak
‘chlorine water or a weak acidified solution of bleach-

ing powder, the yellow tint is at once removed, bring-

‘ing the print back to its original vigor. -
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A FLORI.‘DA “ MULE KILLER® (Thelyphonus giganteus).
: BY DANIEL C. BEARD.

To any one interested in entomology, a glance at
the accompanying illustration will be sufficient to sat-
isfactorily locate the ‘‘mule killer ” among that inter-
esting intermediate group known as the Thelypho-
nide.

None of the spiders possesses real antennz. In the
_scorpions the antenna appear in the form of pincers;
in the spider they are transformed into horrid, poison-
.ous, jaw-like organs, instead of the harmless feelers
seen on the heads of lobsters, beetles, moths, and but-
terflies.

The antenna of the whip scorpion, like the spider’s,
are changed to venomous fangs or chelicers, which, in
this case, take the form of large prehensile claws, and
remind one of a crab or scorpion.

The most remarkable part of the anatomy of the
whip scorpion, however, is the structure of the anterior
pair of legs, which are miuch thinner than the other
three pairs. The fore feet are formed of a great num-
ber of joints, so that the front limbs are converted
into flexible organs of touch. Here we see a creature
whose antennz are changed into poisonous jaw-like
claws, and the fore legs transformed to antennz or
feelers.

The name whip scorpion comes from the peculiar
caudal appendage resembling a whip lash, which can
be moved about at the will of the owner. The abdo-
men is dlstmctly ringed, after the manner of a scor-
pion.

The animal is nocturnal in its habits, hiding under
chips, ete., but is very active and pugnacious. When
kept in captivity, it will greedily devour horse flies and
small bugs.

Amid the tangled underwood in the dark damp, re-

WHIP SCORPION ( T'helyphonus giganteus).

cesses of the Florida forests, along with many other
curious, horrid, or beautiful creatures beneath the
mouldy leaf or bit of bark, the mule killer lurks during
the day, awaiting with the owls the grateful twilight,
when it can wander forth in search of crickets, flies,
bugs, and other defenseless insects, which it seizes
and greedily devours. It sometimes happens that a
planter riding through the wood disturbs the ‘‘mule
killer,” and sadly rues the day he did so.

. According to the following stories, this little animal
is well equipped for the battle of life :

Some road makers had occasion to go into camp at
night, and hardly had they comfortably rolled them-
gelves in their blankets before one of them gave a
scream of pain. His companions quickly came to his
assistance. A light was speedily procured, when a
large~whip scorpion was discovered in the poor fel-
low’s blanket. Although this incident happened some
years ago, the sufferer has never fully recovered from
the effects of the poison, and it is said that he is still a
helpless invalid. The illustration accompanying this
article was made from this identical whip scorpion,
now quite harmless, owing to its long sojourn in a bot-
tle of spirits.

Another party of road builders were at work during
a spell of cold weather on the Anclote. One of the
party, returning to camp after a hard ride, picked up
a blanket and buckled it around his sweating mule, to
prevent the animal taking cold, but the poor mule
caught semething worse in the blanket, and com-
menced to Kkick, rear, and plunge, finally rolling upon
the ground in agony. As quickly as possible the
blanket was removed, disclosing a brown object, about
214 inches long, hanging by a pair of prehensile claws
tothe mule’s back—it was a mule killer, and the mule
was dead within an hour.

Near the same place, under very similar circum-
stances, a horse was lost.

A gentleman well known along the Florida coast as
a cattle buyer, while riding a young mare through:the
*‘flat woods,” had oceasion to cross a swampy bit of

.ground, known in local parlance as a ‘' palmetto bog
head.” He had not: proceeded far before his mare began

(a

to kick-frantically. Fearing that she had been bitten

by a snake, the rider hastily dismounted and discovered
‘‘mule killer” sticking fast to his mare’s hind leg,
just ahove the hoof. In this case also the poisonis said
to have proved fatal within an hour or two.

There are many. stories afloat relating the _fatal
effects from this ill omened, but interesting, animal’s
bite, some of which add man to the list of its victims,

—_— ——etrr—
Poivrette—a New Adulteration of Pepper.
BY PROF. J. CAMPBELL BROWN, D.SC.

The substance known in the pepper trade as “ poiv-
rette,” or ‘‘ pepperette,” is now so frequently used for
the purpose of *‘ fraudulently increasing the weight and
bulk ” of commercial pepper, that the members of this
society ought never to omit a careful search for it in all
samples of pepper officially submitted to them. As
many commercial analysts do not appear to be yet fa-
miliar with poivrette, and as some public analysts have
applied to me for specimens, a short account of it may
be of use to the society. It made its first appearance
in Liverpool last summer, when more than one whole-
sale pepper merchant brought me samples and inquired
what the substance was, and what were its properties.
During the last three months I have met with it in be-
tween twenty and thirty retail samples of pepper.

Poivrette is a pale, slightly buff or cream colored
powder, resembling in the bulk the principal middle
layers of the pepper berry, when ground ; and when
mixed with pepper cannot be distinguished by the eye,
nor even by the hand lens, from particles of pepper.
In the earlier samples the coarser particles could be
isolated by spreading the pepper on a stiff sheet of
paper, held in a nearly, but not quite, horizontal posi-
tion. On tapping this with the finger tips, so as to
make the larger particles jump gradually to the lower
edge of the sheet, the poivrette particles could then be
picked out, and easily distinguished from pepper by
crushing them between the teeth. Recently, however,
it has been so finely ground and sifted that it cannot
always be partly separated in this way, although the
toughness and hardness of the particles can always be
distinguished by the teeth in a mixture.

Microscopic examination, with a one-sixth or one-

leighth objective, shows that it consists of pale dense

ligneous cells, some entire and marked with linear air
spaces, some torn and indistinct.

The stones of olives, imported in pickle for table use,
gave 3'68 per cent of ash, but well washed olive stones,
thoroughly burnt to a white:ash, gave under 2 per cent
of ash-like poivrette. . White poivrette” is therefore
cleaned very pale, and perhaps partly bleached olive
stones, or precisely similar tissue; black poivrette is
the same, mixed with a little black husk. It is to be
noted that, although it contains no starch, yet it yields
some sugar to Fehling’s solution, after being boiled for
some time with dilute hydrochloric acid. YThe quantity
depends on the length of time and strength of acid, but
may be stated approximately about 10 per cent. It is
important to bear this fact in mind when making a full
chemical analysis of pepper containing poivrette. After
removing from such a mixture the matters soluble by
boiling in dilute caustic alkali, the woody fiber which
remains has a yellow color ; it consists of the poivrette
and some of the cells of pepper husk and one of the
subcortical layers of the pepper berry. The pepper
cells are made lighter, and the poivrette cells darker by
the alkali, so that the two are more nearly of a similar

yellowcolorafter treatment with alkali. Thisrendersit

more difficult to distinguish such of the cells as have
somewhat similar markings ; butit enables us to distin-

| guish more clearly, as poivrette, the many torn particles

which have no definite form or markings. The final
examination of the complete cells is better made with
good daylight rather than with artificial light, and in
a portion which has been treated with water only.

The pepper cells are mostly different in shape, and
are colored, and have generally a dark substance in the
interior. They are not numerous, but the quantity
varies in commercial samples, owing to the modern
practice of decoruicating the pepper berry to every dif-
ferent extent possible, and mixing the various portions
so obtained; including husks, in every variety of pro-
portion with eachother or with ordinary pepper. Each
individual analyst must make himself familiar with
both kinds of cells, as no description can convey an
adequate idea of either.—The Analyst.

—_————,— - ———
Early Date of Some of Capt. Ericsson’s
Inventjons.

Capt. Ericsson’s secretary, in answer to a published
statement that the Destroyer is taken from ideas pub-
lished in the Army and Nevy Journal in 1863 or 1864,
writes to the Daily News of New York as follows:

‘ Captain Ericsson, in September, 1854, submitted
to Emperor Napoleon his system of expelling projec-
tiles from submarine guns for. the purpese of destray-
ing ships of war. The Emperor promptly acknowledg-
ed the receipt of the plansin very flattering terms. -

‘“Regarding the revolving turret, Captain Ericsson
has published elaborate illustrations (see The C’cmtwy,
December 1885), showing that thedevice is very old,
and that Abrabam Bloodgood of-this State, in the
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year 1807, desxgned a -fleating - tvower armed with a
battery of revolving cannon, Timby’s revolving tower
being-a palpable plagiarism of Bloodgood’s invention.
It will be seen also by reference to T'he Century of the
date mentioned that Ericsson studied the system’of
revolving cannon more than sixty years ago.

“ Regarding the screw propeller, it.suffices to: state
that Captain Ericsson obtained a patent in England
for this invention, 1836, and ‘that Mr. Petit Smith sim-
ultaneously obtained a patent for propelling vessels by
a modification of the Archimedean screw. These rival
methods of propelling vessels, in a practical point. of
view essentially different, have been much discussed
among English engineers, but Captain Ericsson having
successfully applied as early as 1842 his propeller to the
American screw frigate Princeton, his claims cannot be
disputed. Indeed, The London Mechanics’ Magazine
said a long time ago, ‘ The undivided honor of having
built the first practical screw steamer belongs to John
Ericsson.’ S. W. TAYLOR.”

—_———t———————
A CHEESE BOX TOBOGGAN,

‘Wo illustrate in the cut a toboggan made of such
primitive material as cheese boxes. These boxes are
made of oak or other hard wood. Of this a thin pieee,
from one-eighth to one-quarter of an inch in thickness,
and about five feet long, is bent around in a circle, and
is provided with a bottom and cover. ‘To make the
toboggan, one or two such boxes are required. A single
large box affords material for a small one. - The selec-

tion should be made with a view. to procuring one of

the thickest that is attainable. Itsbottom is removed,
and all nails carefully extracted. It is then gradually

]
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A CHEESE BOX TOBOGGAN,

straightened out. No steaming i8 necessary. A strip
of board is placed across one end, and is nailed outside
of the edges of the piece to the floor. This gives a
starting point. The curved board-is straightened out
and secured by other transverse pieces. For a week or
more it is well to leave it thus extended. Undoubtedly
a good soaking with hot water would help the process
along. One end is left bent, the straightening process
only being applied to four-fifths of its length.

The thin board thus procured is.fitted with- cross
battens and side rails, as shown. A cross batten is re-
quired every six inches. They are three-quarters of an
inch square, and are cut so as to project about an inch
beyond the board. On top of these the side rails,
a trifle heavier, and with rounded corners, rest. The
outside of the rails is on a line with the edges of the
board. These parts are secured by screws that enter
from below, go through the board and cross battens,
and enter the side rail. The holes for these must be
carefully bored and countérsunk in the bottom board.
One screw goes through each intersection of batten
and side rail. No intermediate ones are necessary if
the bottom is in one piece. The weak part of such a
toboggan is its side edges. To fortify these an extra
piece, about an inch wide, is screwed to the projecting
ends of the battens. If anything happens to this, it is
easily replaced. , The front is battened, as shown,
and drawn back and down as far as desired, and se-
gured with wire or cord.

The extra side pieces may be made from another
cheese box, or may be heavy hoops. They should be
a little thicker than the rest. Asshown in the cuat, the
bottom board is in two pieces. This presents -some
advantages, especially as regards warping. It, also,
is not easy to find a cheese box wide enough. If made
thus, care must be taken to see that both halves are.
of precisely the same thickness. Secrews will be re--
quired along the inner edges running into the battens,

The outer skin may besmoothed with a piece of pumice

stone, washed, dried,. and rubbed up with beeswax..
The only care necessary is never to leave the tobog-
gan on damp,ground, as it warps badly under such

-eircumgtances,
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ENGINEERING INVENTIONS,

A car axle has been patented by Mr.
Isaac W. Lewis, of Portland, Oregon. It is a two part
axle, the shell having projections on itsinner surface
near one end, a spindle fitting in the shell having pro-
jections breaking joints with those of the shell, and a
filling of soft metal being used, making an axle which
permits one wheel to revolve independently of the
other.

A steam engine has been patented by
Mr. Charles F. Chandler, of Newark, N.J. The steam
cylinder has two pistons, which advance toward and
recede from each other, there being a rotary valve in
the steam chest, pitmen connected with crank arms
placed at angles to each otheron the main shaft, and
reversing gear for the rotary valve, the steam being
applied in such manner as to avoid dead centers.

A governor for controlling the supply
of fluids has been patented by Messrs. Alpheus and
Joseph Darling, of Petrolia, Pa. Thisinvention relates
to governors used to regulate the supply of gaseous
fuel to steam boilers, or to regulate the pressure of
steam or other fluids at a point of delivery, and pro-
vides novel features of construction and combination
to make such a governor that will be simple, efficient,
and durable.

A car coupling has been patented by
Mr. John T. Pope, of Missionary, Miss. Combined
with a pivoted drawbar and a shaft having a ratchet
wheel is a pivoted pawl, with one end arranged to
engage the ratchet, and the opposite end extended in
poeition to be engaged by the drawbar on an approach'-
ing car, whereby cars will be automatically conpled on
coming together, and may be uncoupled without going
between the platforms.

An electric railway signal has been
patented by Mr. Edward D. Wells, of Westminster,
Md. This inventioncontemplates dividing the line, as
in the block system, with electrical connections where-
by a trainis automatically signaled and prevented from
entering upon a section of track until it is cleared, and
provides a peculiar construction and arrangement of
the circuit and signaling mechanism, which is also
equally applicable as a switch signal.

MECHANICAL INVENTION.

A drilling machine has been patented
by Messrs. Edgar Allen and Daniel S. Henrie, of Three
Rivers, Mich. The construction is such that the drill
spindle carries the drill in yielding connection with the
material to be operated upon, and so that the pressure
maybe varied as required, the invention covering novel
features of construction and combination for attaining
these ends.

'AGRICULTURAL INVENTION.

An adjustable plow shovel has been
patented by Messrs. Amos B. Root and James F.
Youtz, of Mount Joy, Pa. The curved standard has a
pivot and adjusting apertures at its upper end and a
vertical socket at its lower end, a transverse screw ex-
tending into the socket, and a bracket with vertical
shank having an annular groove into which the set
screw enters, to hold the shank from horizontal or ver-
tical movement.

. L ——

MISCELLANEQOUS INVENTIONS.

A gate has been patented by Mr. John

" B.Holton, of Washington, Ky. The main feature of

this improvement consists in a right-angular hinge rod,

in connection with a special construction and combina-

tion of parts whereby the gate is braced, adjusted for

taking up sag, and attached to the pivot post, the in-
vention pertaining especially to farm gates.

A crock carrier has been patented by
‘Mr. George K. Schauer, of Osborn, Ohio. It consists of
a pair of levers crossed and pivoted together, and having
angled serrated jaws, the longer arms of the levers
being bent inwardly toward each other and having an
elastic bail by which the jaws are drawn together in
Jifting two crocks thus held and lifted together.

A chimney cowl has been patented by
Mr. .Christian W. Ackermann, of Streator, Ill. The
conical cap of the cowl is provided with a series of
hinged pendants, and there are various novel details of
construction calculated to give good ventilation to a
room and yet automatically prevent rain or snow from
blowing into the chimney.

A sofa bed has been patented by Mr.
‘Lionel 8. Trotter, of Portsmouth, Ohio. This inven-
tion covers a nevel construction and combination of
parts in a class of beds adapted to be folded for use as
a sofa or chair, and “provides a simple and inexpensive
bed of this character, in which provision is made for
the concealment of the bedclothes within the frame.

A faucet has been patented by Mr.
Charles H. Loper, of Hickory, N. C. Combined with a
bushing’is & sliding tube having the inner walls of its
outer end beveled, with other novel features, whereby
the faucet can be pushed inside the barrel to be com-
pletely out of the way, to facilitate quickly moving the
barrel without removing the faucet.

An electric burglar alarm has been
patented by Mr. Edward E. Carr, of Chalmers, Ind.
This invention consists in the peculiar arrangement of
the circuit and contacts, and the means for locating the
break, being applicable with a single battery to the
doors and windows of dwellings, barns, etc., for sound-
ing a continuous alarm.

A fruit picker has been patented by
Mr. Jesse R. Hunter, of Palatka, Fla. It has an arm
with stem-supporting shoulder and operating lever,
with a spring wire secured at one end of the arm, con-
nected to a cotting blade, and formed between its ends
with a Joop, in which the fruit is received after its
stem is cut.

A neckscarf has been patented by Mr.
Rubin Barnhard, of New York City. It is made to

carry a picture, which can be exhibited or screened at
the will of the wearer, the scarf having an opening in
front, back of which the picture is adjustably held,
ordinarily hidden from view, but so that it may be ex-
hibited by the wearer pulling upon a band.

A dental anodyne or local anasthetic
has been patented by Mr. Robert H. Peak, of Orlando,
Fla. It consists of a neutral mixture of acetic acid and
carbonate of ammonia, salicylic acid, and hydrochlorate
of cocaine, to_be used for preventing or relieving pain
during any work the dentist may have to do on the
teeth.

A method of decora.tmg glass has been
patented by Louisa Winterhoff, of Hammersmith,
London, England. A picture or design is printed on
transfer paper, which is dampened and applied to the
glass, printed side in contact, the paper then being
moistened and stripped from the glass, and the printed
impression dusted with finely powdered resinous sub-
stance.

A clamp has been patented by Mr.
Frederick F. Houston, of Chicago, Ill. This invention
covers novel features of construction and arrangement
of parts, and an arrangement of a geries of clamps on a
frame for effect on all four sides of framed work at
once, being especially designed for the use of carpen-
ters, cabinet makers, and woodworkers in general, while
clamping or gluing their work.

A tent has been patented by Mr. Merritt
P. McKoon, of El Cajon, Cal. It isan improved *“A »
tent, with its ends firmly closed and extended at bottom
into a half diamond shape, the doorway being atthe
center of one of the sides, with an inverted V-shaped
canvas over the doorway, from the front peak of which
is a guy rope passing over a suitable support for holding
the roof straight out and firm.

A wire covering machine has been
patented by Mr. Daniel Macduff, of North Grafton,
Mass. The object of the invention is to make a machine
especially adapted to produce a very pliable metallic
thread for sewingleather or for other purposes, and it
consists of a device for corrugating the wires before
covering them with linen or other material, and means
for winding the thread around the corrugated wires.

A book adjuster has been patented by
Mr. Irvine J. Aduir, of Dallas, Tex. It consists of a
holder having longitudinal recess and vertical screw-
threaded aperture, with base piece, adjusting screw,
spring catch, and other novel features, for leveling
books, especially large and heavy account books, and
holding the leaves open, and enabling the book to be
closed and opened again at the same place.

A folding baby carriage has been pat-
ented by Mr. Charles Haller, of New York City. Itis
so made that an elastic support is provided for the rear
end of the carriage body, so that the elasticity of the
spring can be regulated, and so that the carriage can be
used as a cradle, with other novel features, the .inven-
tion being an improvement on & former patented in-
vention of the same inventor.

A measuring rack for goods in the piece
has been patented by Messrs. William C. Newton and
James G. Ferrill, of Batesville, Ark. It consists of a
frame in which are side pieces adapted to hold the roll
or board carrying the goods in such way as to facilitate
the removal of just the quantity of goods required, the
rack being designed for both light and heavy fabrics of
all widths.

A pocket knife has been patented by
Mr. Julius Wiesner, of Manchester, N. H. It is a
springless clasp knife, the blade having studs on op-
posite sides of its shank at diametrically opposite sides
of its pivot, the cheek plates having semicircular slote,
with other novel features, whereby the blade will be
held rigidly in an open or closed position, although the
knife has no back spring.

A heating and ventilating apparatus
has been patented by Mr. Richard A. Rew, of Pomeroy,
Washington Ter. This invention coversa novel con-
struction and combination of parts for providing the
heater with plenty of pure air, economizing fuel,
properly tempering the heated air by discharging steam
into it in any desired quantity, and for drawing off the
foul air and admitting pure air to the room.

A repeating fire arm has been patented
by Mr. Carl J. Bjerkness, of Arkdale, Wis. The inven-
tion consists of a cylinder sliding in the breech block,
a firing pin sliding in the cylinder, and a bushing on
the breech block, making a repeating arm which is
loaded automatically and throws the firing pin back to
its place by the back action of the charge, and also dis-
charges the cartridge shell automatically.

A lubricating composition has been
patented by Mr. Joseph Plante, of Levis, Quebec,
Canada. It conmsists of powdered sulphur, peat, and
oil, the peat being used because it readily remains
mixed with the oil, and the sulphur because the sul-
phurous acid which would be formed therefrom in case
of fire would speedily extinguish the fire, the lubrica-
tor being designed for car axles and other purposes.

A composition for the manufacture of
stone ware, etc., has been patented by Mr. Richard C.
Remmey, of Philadelphia, Pa. It consists of Delaware
clay and Delaware yellow brick clay, fiour of mica,
pulverized fine burnt clay, Connecticut brownstone,
ground feldspar, and powdered loam, so combined as to
be impervious to acids, extremely hard, and stand great
changes of temperature without cracking or scaling.

A circular knitting machine has been
patented by Mr. Thomas C. Chawner, of New York
City. Itisintended for working hard twisted yarns,
and has special cutting means, in combination with
catch lever and block, for automatically severing the
yarn with a shears-like cut, with other novel features,
the invention being an improvement on a former pat-
ented invention of the same inventor.

A tobacco wagon frame has been pat-
ented by Mr. Joseph F. Prescott, of Hopson, Ky. It
consists of two pairs of longitudinal timbers supported
at opposite sides of the wagon by twe pairs -of

trestles consisting of crossed timbers, forming both
the supports -and braces of the frame, which is inex-
pensive and rigid, and especially adapted for a wagon
for carrying tobacco.

An alarm attachment for door knobs
hasbeen patented by Mr. William P. Allison, of Kenne-
bunk, Me. The door knob spindle has levers con-
nected by an intermediate mechanism to a lever cen-
trally pivoted to a support, from which a connection is
made with a lever adapted to operate the door bell, so
that the act of turning the knob to open the door will
sound an alarm.

A picture exhibitor has been patented
by Mr. Arthur M. Boos, of Baffalo, N. Y. It isadevice
of novel construction, superior to the ordinary book
albums, and much less cumbersome when viewing the
pictures, with side openings and interior catches, and
slides to view photographs of various sizes, and may
be made of large size, and operated by machinery to
display advertisements.

A caster has been patented by Mr.
John 8. Dignam, of London, Ontario, Canada. It is of
the kind in which the cruet-carrying receptacles turn
upon a horizontal shaft, a cross piece at the bottom of
the base adapting the caster to be attached vertically as
in a buffet railway car, with other novel features, the
invention being an improvement on a former patented
invention of the same inventor.

A trace carrier has been patented by
Mr. John L. Gilman, of Des Moines, Iowa. Itis appli-
cable for use in connection with either a single or
double harness, and so arranged that the ends of the
traces may be inserted and securely held against acci-
dental displacement, relieving the stableman of the
trouble of doing up the trace to prevent its dragging
upon the ground.

A subsidiary axle arm has been pat-
ented by Messrs. George Hoepfner and Henry Wuest,
of New York City. It is for use on the axle of a ve-
hicle if the originul axle becomes broken off, to be
attached thereto by clamps, the subsidiary axle being
adapted for either end of the main axle, and the inven-
tion covering a special construction of the axle and
clamps.

A refrigerator has been patented by
Mr. William W. Dunn, of Fort Worth, Texas. The
cooling box has top doors, and there is an overhanging
frame and guide pulleys, with cords and weights, the
ice box having an ice support in its lower end and a
water tank in the upper end, the discharge pipe being
connected with the tank and having its lower portion
disposed in coils below the ice support.

A device for renovating garments has
been patented by Annie Shanley, of New York City.
It consists of a standard with heating shell and heating
core, with gas pipe fitted in the shell for heating it
when the core is not to be used, with other mnovel
features, whereby the sleeves and shoulders of velvet
or othergarments may be renovated without ripping or
removing from the body of the garment.

An arc lamp has been patented by
Mecsrs. Vaclav Klan and Francis Spurny, of Prague,
Austria-Hungary. The carbon holders are suspended
from two sets of pulleys, one for balancing the carbons
and their holders by their weights as usual, and the
other set to maintain equilibrium against the resultant
attraction of the two solenoids by a suitably suspended
counterpoise, with other novel features.

A thill coupling has been patented by
Mr. Joseph Christiff, of Hightstown, N.:J. Combined
with the thill iron, clip, and bolt connecting them, is a
nut having inward beveled sides, and a wedge with one
vertical edge beveled to engage the beveled nut and
bearing against the clip with its opposite vertical edge,
the object being to prevent the rattling of the shaftor
thill coupling.

Storing ice forms the subject of a pat-
ent issued to Mr. George T. [McCormick, of New York
City. This invention provides means for dressing or
trimming blocks of ice by the power that moves the
blocks along the tramway into the ice house, a saw
being arranged to run parallel with the tramway and
cut off the honeycombed and snow ice from each
block, there being also vertically arranged saws or
knives to dress the sides of the blocks.

A music leaf turner has been patented
by Mr. Seth Rathburn, of Chicago, Ill. It is adapted
for use with both organs and pianos, the apparatus
being fixed to the face of the music rack, and the music
in position, with separate leaves between spring
tongues moved by carrying arms, which may be oper-
ated either by a treadle or by hand by the performer,
without interfering with the performance of the com-
position.

A flue or chimney lining has been pa.t-
ented by Mr. Hugh McMahan, of New Cumberland,
West Va. The fiue sections are made with angular cross
section, and the interior angles filled in or re-enforced to
approximate a round form, the ends being so formed
that one end of each section shall have tenons and the
other end sockets to fit such tenons, the design adapt-
ing itself especially to terra cotta or earthenware fiues
and chimney linings.

A hay press has been patented by Mr.
Charles A. Hamilton, of Meridian, Miss. It is an im-
provement in that class of presses known as continuous
or reversible, the material being fed into the press box
in successive charges to be acted on by a recipro-
cating follower, which is operated by a pivoted reversi-
ble sweep or lever, 8o connected as to permit it to be
thrown back by the elasticity of the pressed material
after reaching the limit of its forward movement.

A watch regulator has been patented
by Mr. Aloys Platt, of Brooklyn, N. Y. The adjusting
screw and the regulator lever are so connected that
there will be no side play at the point of connection,
and the connection is 8o arranged between the adjust-
ing screw and the lever which moves it that' all danger
of accidental displacement of the screw, and the regu-
lator lever to which it is attached, is avoided, the in-
‘vention being an improvement on a former patented
invention of the same inventor.
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WBusiness and Personal.

The charge for Insertion under this head #s . One Dollar
a line for éach insertion; about eight words to a line.
Advertisements must be received at publication office
as early as Thursday morning to appearinnert issue.

In its editorial of Feb. 19, Engineering News speaks
of Mr. Wellington’s new ** Economic Theory of the Lo-
cation of Railways " as being * the most elaborate tech-
nical work which has ever appeared in this country,
Trautwine’s ¢ Pocket Book’ alone excépted.”

Patent swing cut-off saw, with patent shield for saw.
Rollstone Machine Co., Fitchburg, Mass.

Manufacturers’ Advertising Bureau, 8 Broad St., N,
Y. Benj. R. Western, Treas. Managers of advertising
for firms. 20 years’ experience. Best references.

Telescope Lenses. Lowest prices. Gardam, 36 Maiden
Lane, N. Y.

‘Wanted—Experienced and practical foreman in brass
working factory. Must have best references and be
thoroughly competent. Give full particulars; no others
noticed. Brassworker, P. O. Box 2239, New York city.

The Anchor Supporters. B. A. Pollard, 32 Whiting
8t., Boston, Mass.

Ten dollars @ month will buy a farm in Claremont
Colony. Maps and full particulars free. J. F.Mancha,
Raymond, Surry Co., Va.

I want to have manufactured, on royalty, my knock-
down pigeonhole case. Everybody needs one. Send for
circulars. B. G. Merrill, Lake Geneva, Wis.

A stock comapany in this city, owning four U. 8. pa-
tents covering striking improvements on staple article
in hardware line, want $30,000 additional capital. Goods
tested three years by consumers, and highly commended.
Made by contract, obviating risk of plant; demand un-
limited; profits large, ranging in price from $50 to $150.
Foreign patents owned by company. Acceptable party
may have choice of executive office. Address Secretn.ry.
P. O. Box 778, New York.

- Best tempering fiuid known—Mercury, potash, and
hydrochloral. $2.00 per gallon. Samples, 25c. Address
Chemical Works, New Albany, Ind.

- Blake’s Improved Belt Studs are the best fastening
tor Leather and Rubber Belting. Greene, Tweed & Co.,
83 Chambers 8t., New York.

Link Belting and Wheels, Link Belt M. Co., Chicago.

The Railroad Qazette, handsomely illustrated, pub-
lished weekly, at 73 Broadway, New York. Specimen
coples free. Send for catalogue of railroad books.

Protection for Watches.

Anti-magnetic shields—an absolute protection from all
electric and magnetic infl Can be lied to any
watch. Experimental exhibition and explanation at
* Anti-Magnetic Shield & Watch Case Co.,” 18 John St.,
New York. F. 8. Giles. Agt., or GilesBro. & Co., Chicago,
where full assortment of Anti-Magnetic Watches can
be had. Send for full descriptive circular.

Woodworking Machinery of all kinds. The Bentel &
Margedart Co., 116 Fourth St., Hamilton, O.

Concrete patents for sale. E. L. Ransome, S. F., Cal.

Guild & Garrison’s Steam Pump Works, Brooklyn,
‘N.Y. Pumps for liquids, air, and gases. New catalogue
now ready.

The Knowles Steam Pump Works, 4 Washington
8t., Boston, and 93 Liberty St., New York, have just is-
sued a new catalogue, in which are many new and im-
proved forms of Pumping Machinery of the single and
duplex, steam and power type. This catalogue vnll be
mailed free of charge on application.

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J.

Nickel Plating.—Sole manufacturers cast nickel an-
odes, pure nickel salts, polishing compositions, etc. $100
“‘Little Wonder.” A perfect Electro Plating Machine.
Sole manufacturers of the new Dip Lacquer Kristaline.
Complete outfit for plating,etc. Hanson, Van Winkle &
Co., Newark, N. J., and 92 and 94 Liberty St., New York.

Iron Planer, Lathe, Drill, and other machine tools of
modern design. New Haven Mfg. Co., New Haven, Conr.

Supplement Catalogue.—Persons in pursuitof infor-
mation of any special engineering, mechanical, or scien=
tific subject, can have catalogue of contents of the ScCI-
ENTIFIC AMERICAN SUPPLEMENT sent to them free.
The SUPPLEMENT contains lengthy articles embracing
the whole range of engineering, mechanics, and physical
science. Address Munn & Co.. Publishers, New York.

Curtis Pressure Regulator and Steam Trap. See p. 45.

Inventors wishing to sell their inventions, address,
with particulars, Chas. Babson, Jr., 24 Congress St., Bos-
ton, Mass.

We are sole manufacturers of the Fibrous Asbestos
Removable Pipe and Boiler Coverings. We make pure
asbestos goods of all kinds. The Chalmers-Spence Co.
419 East 8th Street, New York.

Universal & Independent 2 Jaw Chucks for brass work,
both box & round body. Cushman Chuck Co., Hartford,Ct

Steam Hammers, Improved Hydraulic Jacks, and Tube
Expanders. R. Dudgeon, 24 Columbia St., New York.

60,000 Emerson’s 1886 {3~ Book of superior saws, with
Supplement, sent free to all Sawyers and Lumbermen.
Address Emerson, Smith & Co., Limited, Beaver Falls,
Pa., U.S. A.

Safety Elevators, steam and belt power ; quick and
smooth. D. Frisbie & Co., 112 Liberty 8t., New York.

Cotton Belting, Linen Hose, Piston Valve Rod
Packing. All kinds of Mfrs. supplies. Greene, Tweed &
Co., New York city.

“How to Keep Boilers Clean.” Send your address
for free 85 page book. Jas. C. Hotchkiss, 93 John St., N. Y

The Holly Manufacturing Co., of Lockport, N. Y.,
will send their pamphlet, describing water works ma-
chinery, and containing reports of tests, on application.

Niagara Steam Pump. 20 years before the public.
Always first premium. Adapted for all purposes.
Norman Hubbard, Manufacturer, Brooklyn, N. Y.

Iron and Steel Wire, Wire Rope, Wire Rope Tram-
ways. Trenton Iron Company, Trenton, N. J.

Astronomical Telescopes, from 6/ to largest size. Ob-
servatory Domes, all sizes. 'Warner & Swasey, Cleve-
land, O.

Split Pulleys at low prices, and of same strength and
appearance as Whole Pulleys. Yocom & Son’s Shafting
Works, Drinker 8t., Philadelphia, Pa.

Send for catalogue of Scientific Books for sale by
Munn & Co., 361 Broadway, N.Y. Free on application.
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HINTS TO CORRESPONDENTS.

Names and Address must accompany all letters,
or no attention will be paid thereto. This is for our
information, and not for publication.

References to -former articles or answers should

give date of paper and é)age or number of question.

uiries not answered in reasonable time should
repeated; correspondents will bear in mind that
some answers .require not a little research, and,
though we endeavor to reply to all either by letter
or in this department, each must take his turn.

Special. Written Information on matters of
personal rather than general interest cannot be
expected without remuneration.

Scientific American Supplements referred
to may be had at the office. Price 10 cents each.

Books referred to promptly supplied on receipt of

Mlner als sent for examination should be distinctly
marked or labeled.

(1) F. E. asks: If a piece of magnetic
iron were dropped from a balloon several miles above
the surface of the earth, would the magnetic attraction
of the north pole attractjthe iron, or would it fall in a
perpendicular line to the earth? A. Possibly the course
of the falling body would be slightly affected by the
magnetic attraction, baut such pull would_be very small
compared with that of gravity.

() J. M. asks how to polish bullocks’
horns. A. First scrape: with glass to take off any
roughness, then use pumicestone powder with a piece
of cloth wetted until a smooth face is obtained. Next
polish  with rottenstonej and linseed oil, and finish
with a piece of clean linen rag. The more rubbing with
the rottenstone and oil, the better the poliéh.

@) K. 8. 8. asks: Is white clothing
warmer {0 wear than black? A. For the same material
black is warmer in sunshine and white during dark-
ness.

(4) E. G. desires: 1. Receipt for making
a good cosmetic. A. For black. use good lard 5 parts,
wax 2 parts (or bard pomatum-7 parts), melt, stirin
levigated ivory black 2 parts, and pour it into mounlds
of tin foil, which are afterward to be placed in paper
sheaths, For white, the same without coloring matter.
2. Bay rum. A. Saturate a4 pound block of carbonate
of magnesia with oil of bay; pulverize the magnesia,
place it in a filter, and pour water through it until the
desired quantity is obtained, then add alcohol. The
quantity of water and of alcohol employed depends on
the desired strength and quality of the bay rum. 3.
Brilliantine. A. Take.of honey 1 fl. ounce, glycerine
3¢ 1l. ounce, cologne 4 fl. ounce, and alcohol 2 fl. ounces.
4. A good razor paste. A. Take of levigated oxide
of tin, prepared putty powder 1 ounce, powdered oxahc
“acid?4
stiff paste with water, and evenly and thinly spread it
over the strop. With very little friction, this paste
gives a fine edge to the razor, and its efficiency is still

, further increased by moistening it.

(5) S. E. L. asks the best and surest
way to drill holes in chilled iron. A. A moderate chill
can only be drilled by the hardest blunt drill with great
pressure and very slow speed.

(6) N. P. K. wants a receipt for tak-
ing varnish off of furniture. A. Use a solution of
about 3 pourds common washing soda to a gallon of
water. Apply this to the work with a commou paint
brush, and afterfallowing it to stand fora short time
the varnishcan be removed with an ordinary stiff scrub-
bing brush.

(n J. C. H. asks how to reduce over-
intensedry platenegatives without the use of potassium
oxalate. A. First immerse the negative in a concen-
trated solution of alum and citric acid (make a 10 ounce
‘saturated solution of alum, let stand for a few hours,
and add 1 ounce citric acid). The negative should be
left ini this solution for a quarter of an hour. If no
Teducing effect takes place, then wash and immerse the
plate in a bath of:

Sulphuric 8cid. ...ecevves covsnecanranees 1020

Water.. ......
for about the same length of time. The negative will
have a grayish color, 2. Whatis a good formula for
ground glass varnish?

A. SaDAATAC.....c.. .eeeeerirarennnns 18 parts.
4 1
Ether... ceces se tesseeessns 00 **
\  Benzole....... ..c..ieeiniiies «0.80t0100 ¢

8. A good cigar flavor. The following is one of many
recipes said to be used in improving inferior qualities
of tobacco: Comminute cassia bark, orris root, licorice
root, angelica root, and rosewood, each 7 oz. Macer-
ate with4 gallons of water, press out the liquor, and
compound with a solation of 2 pounds of pure salt-
peter and 8Y4 pounds of white sugar in 13§ gallons of
water. This mixtureis calculated sufficient for treat-
ing 100 pounds of leaf tobacco.

(8) N. M. B. writes: In the shop where
I work, the main shaft pulleys and belts are greatly
charged with electricity. Can you tell me the cause
of it, and what effect it has on speed of shaft? Does it
retard it? If 80, is there any remedy for it? A. The
electricity generated in belts is presumably due to the
bending of the belt and its slight friction on the pul-
leys. It indicates dry air and a dry belt, and does
not noticeably affect the running of the machinery.
Moistening the air is the remedy if any is really
needed, or a metallic comb with ground connection
might ,be fixed with its teeth close to and pointing
toward the belt. The charge can be taken from the
shaft and pulley by attaching a wire to the shaft and
thence to the water pipe. :

9) G. B. W. asks how to produce hy-
drogen and oxygen cheaply.to use for welding- pur-
poses. A. You can produce hydrogen by passing steam
over ignited iron scrap contained in a “through ™ retort
or one with connections at both ends. By using coal
instead of iron you will get.a mixtare of. hydrogen and

ounce, powdered gum 20 grains, make_ into a |-

carbon monoxide that is just as good for your pur-
pose. A very high heat is required. Oxygen can be made
by heating chlorate of potash mixed with a quarter its
weight of binoxide of manganese to alow red heat, or
by heating binoxide of manganese alone to a very high
heat. Oxygen has to be used with great care in weld-
ing, as'it is liable to burn the iron. "Superheated air
would probably be better and cheaper.

(10) G. A. C.—See Lowe Gas Process, in
SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 98, 114, 53,
and on Water Gas consult SCIENTIFIC AMERICAN SUP-
PLEMENT, Nos. 60, 303, 398, 311. Use one square foot
heating surface in boiler to 8 square feet of radiating sur-
face for ordinary rooms, and one square foot of radiat-
ing surface] to 100 cubic feet of air in exposed rooms
or 120 cubic feet of air in ordinary rooms. The square
root of the square root of the heating surface, in
feet, in the boiler will give a fair average diameter of the
main steam pipe in inches. Proportion the distribution
to] the radiation according to intervening pipe sizes.
No radiator should have steam inlet less than 34 inch
for low steam. Medium and large radiators should
have 1inch and 1) inch inlets, one less size outlets;
1 inch pipe is the most suitable for radiators. There is
no perceptible difference in the one and two pipe sys-
tem of radiators.

(11) B. S. M. Co. asks (1) what receipt
there is for staining wire, or iron or steel, blue. A. The
processes are similar for obtaining colors by a stain.
Bluing is generally done by heating to obtain the color
desired. 2. And brown. A. For browning, wet a piece
of rag with antimony chloride, dip it into olive oil,
and rub the iron over. In 48 hours it will be cov-
ered with afine coat of Ttust. Remove this . with a
scratch brush, and apply oil.

(12) J. H.—Gun barrels are not case-
hardened. They are blued by heating and mottled by
acids. This is a very difficult work, requiring experi-
ence and a suitable mnffle oven. The browning of gun
barrels is a chemical process alone. See answer to pre-
ceding query,

(13) W. G. K. asks: How can I color
cop er medals so as to give them the appearance of old
bronze? A. Dissolve 30 parts of carbonate or hydro-
chlorate of ammonium and ten parts each of common
salt, cream of tartar, and acetate of copper in 100 parts
of acetic acid of moderate concentration or in 200
parts of strong vinegar, and add a little water. When
an intimate mixture has been obtained, smear the cop-
per object with it, and let it dry at the ordinary tem-
perature for 24)or 48 hours. At the end of that time
the object will be found to be entirely covered with
verdigris presenting various tints. Then brush the
whole, and especially the reliefs, witha waxed brush,
and if necessary set the high reliefs with hematite {or
chrome yellow or other suitable colors. Light touches
with ammonia give a blue color to the green portions,
and carbonate of ammonium deepens the color of {he
partson which it is laid.

(14) G. " C."F.—The North American
magnetic pole is in about 7344° north latitude and 96°
west longitude, moving west. Its greatest elongation
is supposed to be about 33°. As only about 34 of a
revolution of the magnetic pole has been noticed, it
is yet uncertain whether it completes a revolution or
is only vibratory. It is supposed to occupy the point
of most intense cold. What connection the two phe-
nomena have is not yet known. The variation of the
needle for New York for 1887 is 847F° and increasing
at the rate of 3 minutes per annum. The Coast Survey
have this work in hand, and publish reports of investi-
gations on the subjett.

(15) J. H. V. asks the greatest number
of tons it would besafe to pull up an incline of four.
inches to thefootwith a seven-eighth inch diameter or
No. 9 steel wire cable. A. 15 tons.

(16) G. B. asks a varnish for protecting
fencewire. A. Use well boiled linseed oil, properly laid
on; if necessary, color with umber. The iron should
be first well cleaned and freed from all dust and dirt;
the oil should be of the-best quality and well boiled,
without litharge or any drier heing added. Asphalt
varnish or coal tar may be used jnstead of the above.

(17) L. F. M.—1If an attempt were made
to usetheHouse telephone to talk, the Bell Company
would treat it as an infringement of their patent. It
will talk if constructed in accordance with the patent.
If a microphone transmitter was nsed with it, the claim
of infringement by the Bell Company would be by so
much the more ratified. p

(18) J. L. P.—The vacuum system of
propulsion "described by you does not take into ac-
count the theory of equality of action and reaction.
The vessel would, as far as the vacuum is concerned,
be pushed as hard backward as forward.

(19) J. S.—In answer to your question,
how many feet of heating surface is calculated per
horse power on a boiler at 60 pounds pressure, the
types made us say 150 instead of 15 square feet. The
latter figure is large, but is not out of the way in a
small plant with such enginés as are most frequently
used, although with better efficiency the heating' sur-
face may be reduced to as low as 6 to 12 square feet
per horse power.

(20) N. 8. B. asks: How can'I quickly
and inexpensively freeze water in a bottle, what freez-
ing mixture to use, and what sort of an apparatus to
employ? A. Nitrate of ammonia and water is one of
the best of the simple mixtures. Surround your bot-
tle with the coldest water you can get, held in a non-
conducting vessel of wood if possible. Add an equal
weight of nitrate of ammonia. Stir well. A second
treatment of the chilled bottle may be necessary; or
what is better, if you can cool enough water to use as
the solvent for the second portion of nitrate of soda, the
work will be better done. Probably chopped ice with
one-half its weight of salt would be cheaper and better,
and two- successive applications . should effect the
resalt. A}mixture of 5 parts nitrate of ammonia, 6
parts sulphate of soda; and 4 parts dilute nitric acid
is exceedingly powerful.. Use waod.as -far as possi-
ble for the outer vessel, and meulfor the inner.  Glass
will probably break,

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted,

February 15, 1887,

AND EACH BEARING THAT DATE.

|See note at end of list about] copies of these patents.]

Air, apparatus for drying compressed, G. R. Cul-
lingworth...........oovvvnnen RPN veveee
Alarm. See Burglar alarm.
Alarm attachment for door knobs, W. P. Allison.. 857,887
Amalgamator, electric, T. H. Trauernicht......... 858,002
Animal trap, T. B. Zeller................
Axle arm, subsidiary, IIoepfner & Wues
Axle box, railway, Marshall & Bates
Axle boxes, dust guard for car, A. L. Cushman
Axle, car, L. W. Lewis... ..ccceiiiiiiiis viviiennenn.

Axle lubricator, W.C. Banfill...........ccoeivennnennn

Axle lubricator, car, C. H. Kock et al.

Axle lubricator, car, E. Pynchon et al.............. 357,999
Bag. See Tobacco bag.

Bale or package tie, J. B. Taylor..... eeeerseiennees 357,871

Bale tie, W. O. Gunckel
Ball and socket joint, H. M. Yale.
Barrel stand or swing and counter support, com-

bined, I. G. Pollard............... ceensee ceneeeees 307,940
Battery. See Galvanic battery.
Bed bottom, spring, G. Steinson....... [ eeee. 357,795
Bedstead, invalid, C. L. L. Emery.......ccccceuuee. 357,586
Bell, electric alarm and signal, 8. H. Short........ 357,865
Bell, pneumatic, E. J. COIDY....c.cccviiiiiiiinneennnns 357,699
Bit. See Bridle bit.
Blackboard, revolving, Lykens & Rodkey.......... 857,677
Blasting out rock corners, Murdock & Knox.. 357,780
Blind, inside, J. W. Anderson.............. P 357,888
Block. See Hat black. Pulley block.
Board. See Multiple switch board.
Boat slide, marine, H. H. Schaefere........ ceeren. 857,790
Boiler. See Wash boiler.
Boiler attachment, E. F. Barber...... ceeee.venennns 357,894

Boot crimper, E. B. La Follette. 357,836
Boot or shoe heel trimming machine, C. H. Trask 357,739
Boot or shoe insole, W. H. Russell.................. 857,942
Boot or shoe sole and heel trimming machine, C.

Bottle stopper, C. De lelfeldt

Box. See Axle box. Fare box. Journal box.

Brake. See Car brake. Electro-magnetic brake.
Wagon brake.

Bridge gate, swinging, Svacina & Radl. ... 357,196
Bridge, swinging, R. W. Smith........ . 857,688
Bridle bit. F. Monier.......... . 857,683

Brush, shaving, J. L.}Erskine
Buckle, J. Hazelton..
Buckle, G. W. Moores.......
Buckle, girth, G. W. Moores.. .
Buggy boot, H. W. Ransom..
Burglar alarm, C. L.amberty......
Burglaralarm, electric, B. E. Carr..
Burial casket, J. H. Bootes
Burner. See Gas burner. Lamp burner. -Vapor
burner.
Butter tub, J. MCAAAM. .....ccevvvunnrnnnnnnn 357,985, 357,936
Button fastening staple, G. W. Prentice........... 857,626
Buttons, machine for drilling holes and ,plowing
grooves in, D. B, Shantz....... Ceeresteearnenaees
Camera. See Diffraction camera. Photographic
camera. '
Capstan, J. B. SPOODer......ccciceuteiernecenicennnnes

. 357,983
. 351,597
. 357.685
... 357,684
... 357,690
.. 867,887

Car brake, 4. F. Card .. 857,976
Car chain, G. Brooks 857,670
Car, convertible freight, W. ". Mossop. 357,937
Car coupling, S. F. Green........c.e. . 357,957

Car coupling, F. Hardy...
Car coupling, J. T. Pope..
Car seat, R. R. Pease.........
Car starter, Butler & Ligibel.......
Car wheels, manufacture of forged, J. Coffin.....
Cars, derailing and replacing attachment for
street, Hennig & Rettig......eeueerneennnnsnn. .
Cars, drawhead for railway, J. A. Brill.
Cars, running gear for railway, G. M. Brill
Cars, safety guard for railway, E. A. Wescott..... 357,800
Cards, machine for grinding hand, W. S. Burton.. 357,975

Carriage, baby, C. M. BADKS.....ccetteniiereennnennes 357,566
Carrier. See Pool table ball carrier._Sheaf car-
rier. Trace carrier. '
Case. Seé Cigarette case.
Cash indicator and register, W. L. Horne.......... 357,959

Caster, J. 8. Dignam ........cccceeiiiinnnnnne 357,764
Caster, W. P. Tracy.........c...... . ... 857945
Cattle tie and halter, G. D. Munsing . B1IB
Celery, blanching, H. G. Lee...... . 357,610
Chain, drive, N. P. Levalley.. . 857,611

Chain, sash, G. T. MOOT€......ccceiennnnn.eens ... 357,620
Chains, etc., testing tensile strength of, W. Kent. 357,715
Chair. SeeFolding chair. Railwayrailchair. Re-
clining chair. ’
Check rein, harness, P. A. Smith................ oee. 357,794
Chlorine by electrolysis, obtaining, D. G. Fitz-
Gerald
Churn, E. 8. Gibbs.
Churn, E. H. Inzer...... tetsecettentttntiacenetnnann .o 357,602
Cigar machines, feed rexulatinx device for, J.
Prangley.
Cigarette case, F. 8. Kinney..

Clasp. See Rope or line clasp.

Clasp, E. B. & J. 8. WeBteee civeeeee vevenisennanes . 357,141
Clasp bodies, making, J. H. Doolittle....... . 357,910
Clay reducer and disintegrator, W, Burkman 357,918
Clipping machine, hair, L. 8. Lee... 357,118
Clock system, electric, T. J. Zoeller.. 357,885

Clod crusher, D. Lubin.......cccceveennennn. 367,842 to 357,844
Cloth board and tag therefor, J.-W. Jones.......

Clothes drier, C. D. Hawkins... 357,926
Clutch, friction, D. R. Kinyon.... 357,608
Coal or rock drill, J. L. Williams. 357,148
Coin counter, P. E. Sarsfleld.......... 857,635
Collar fastener, horse, B. M. Johnson.. . 367,831

Colter and jointer, roller, D. A. Moon.

Commode, chair, E. 8. Farson........ . 357,914
Copy holder, printer’s, G. W. Banta. 357,898
Corkretainer, Heinig & Leidigh.............. 857,825

Corn, apparatus for separating germs from, G. S.

&R.W.Graves..... wees 357,708
Corset, T. 8. Gilbert....
Cotter key, W, P. Brown....cces..
Cotton beater, T. Oldroyd......
Counter stiffener, G. H. Briggs .......cccoenv0 oevee. 357,901
C See Car coupli Hose or pipe coup-

ling. Pipe coupling. Thill coupling.
Crossover stitch, N. COTt......occouvuennninnnnns veee. 857,952

essesssescescns

1 Crueible, cap and guard, C. C. HOTD..c.r - »ev.n.. 357,008
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Crusher. 8ee Clod crusher. - Stone and ore
crusher.
Cultlvator,M.G.Grnham....................

Cultivators, beam coupling for, G. Moore .

357,100

esen

Curtain fixture, W. C. Kantner...........

Cutter. See Heel trimming machine cutter.

Cutting and fitting garments, M. V. Coleman..... . 31762
Cyclometer, J. Butcher........... cceiveieinnncs o0 357,758
Damper mechanism, automatic, E. C. Mason...... 857,722
Dental anodyne or local ansesthetic, R. H. Peak.. 857,784
Diffraction camera, J. Vansant................ ceeees 361,746
Digger. See Potato digger.

Door hanger, Cogger & Hamlin...........ccoiiuaee, 357,580
Door hanger tracks, support for, 8. M. Stevens.... 357
Draught equalizer, J. E. Johnson.............. . 357,832
Dredging machine, J. E. Walsh................ weeee. 357,880
Drier. = See Clothes}drier.

Drill. S8ee Coal orrock drill.
or coal drill.

Drilling machine, Allen & Henrie............

Eaves trough, W. A. List..........

Eaves trough, G. W. Taylor..

Grain drill. - Rock

teenens 367,807
... 857,839
.. 857,876

Electric brakes, circuit system for, G. F. Card. ... 357,760
Electric currents, device for regulating the flow
of, B. T. Starr.....ccecevvveennnnn. PP ceeieenes. 357,873
Electric generator, dynamo, J. W. Easton......... 857,705
Flectric heater, W. L. Burton............... ... d1512
Electrical circuit, J. F. Mehren....... ... 351,726
Electrical signal device, W. Hand et al. . 857,922
Electro-magnetic brake, G. F. Card.........c.ccco0tee 357,576
Elevator. See Water elevator.
Elevator attachment, W. E. Nickerson........ ee... 357,938
End gate, wagon, F. D. Frisbie......... sessecncasien 357,985
Engine. See Paper pulp or rag engine. Quadru-
ple expansion engine. Rotary steam engine.
Steam engine. Traction engine.
Evaporator, W. F. Lambert............cciv conneenns 867,775
Excavator, wheel, F. Plumb............. 857,939
Eye bars, die and connection for making, 1. F.
KiDZBIeY. o tevtrunnnrnniiisiisnecasecnsennacansans 857,884

Fabrics, upparatus for cutting and’grooving, W.
E.Daniels....ccevciiuiiinreninniennnnenns PP 857,
Fan, rotary, F. W, Ehrsam.
Fan, rotary, P. Murray, Jr..
Fare box, T. L. Beaman......
Fare register, J. W. Meaker..

Fence, Coats & Jay........ . 357,979
Fence, N. & R. 8. Van Horn........... . 357,746
Fences, machine for making, L. Gﬂ.bel . 857,916
Feed water heater, F. M. Ludlow.. 357,934

Fender, G. S. Blakeman..

File, C. E. Darrow......... . 358,006
Filter, G. F. W. Begemann... . 857,857
Firearm, electric, W. L. Horne........... cesssssnans 357,960
Firearm having automatic brace for the breech-

block, N. D. FOlsOm.... «..cccveuvens ceeenecenen. 357,660
Firearm,revolving, J. C. Howe . 37,110
Fire extinguisher, J. Clapp.......... PP 357,817

Fire extinguisher, automatic, A. F. Letson....
Fire extinguisher, automatie, Stillson & Prescott 857,692
Fireplace heater, A. H. Hewitt....ccooeoieennaae oo 307,992
Fires, means for the extinguishment of, W. 8.

Fishing reel attachment, E. Griffin.
Floor, stable, M. 8t. German...
Flower pot, G. A. Burrough..

Fog horn, G. White...........

Folding chair, E. L. Gaylord..... crereeecene senenes. 367,081

Frame. See Spinning frame. Tobacco wagon.
frame. :

Fruit picker, J. R. Hunter.......... ceeee

Furnace grate, boiler, R. 8. Watson.. .

Gauge, H. Price..........cciiiiiiiienecnnnenniiniennns

Galvanic appliance, sanitary, P. H. Vander

Weyde...ooooeeerierienesnnnans ceeesneesess 357,647
Galvanic battery and apparatus connected th re-

with, Upward & Pridham............ccecieeneee. 357, 646
Game of baseball, home base for, R. M. Keating.. 357,615
Garment fastener, I. Morse
Garments, device for renovating, A Shanley
Gas apparatus, valve for, W. T. Bate.......
Gas burner, self-closing. 8. D. Locke.....
Gas generator, carbonic acid. J. F. Behlmer.
Gate. See Bridge gate. End gate.
Gate lock, M. B. Mills....... ... [ N

351,179
Gearing, changeable speed, Kirkpatrick & Martin-357,834
Gearing, universal joint, J. J. Greenough....

Generator.
rator.
Glass, dish or plate, E. Porrera.......ccceecevvee.... 357,689
Glass, etc., mould for moulding articles of,J. G.
Sowerby..... ceseunee e 357,867
Glassware, apparatus used in fire polishing, J. G.

See Electrie generator. Gas gene-

Governor for controlling the supply of fluids, A«
&J.DAarling..ccccevieeinniiiennnniennns cesasnan ... 357,763
Governor, steam engine, D. H. Dugar......
Grain binders, tension device for, O. Cooley. .
Grain drill, W. H. Newton.......civeueevecaiocns
Grain drills, seeders, etc., spring hoe _for, R. B.
Sheldon......cccevveiininnnn teereecernncennnasenes. 391,802
Grinding mill, C. G. Freeman
Grinding mill, L. ‘D. Harrison
Grinding rolls, roughening and corrugatlng the
surfaces of, H. Stanley .....oe.cenee.
Guard. See Mustache guard.
Gynecological stirrup, C. H. Von Kline............. 357.6%4
Halter, Thummel & Mitchell.........
Halter snap, G. M. StOUb.....cceueem soceseessesesces 357,944
Hanger. See Door hanger.
Harness mounting, E. R. Cahoone...ccececessescees 357 575
Harness pad, E. T. Covell.. .. 357,91

. 351,812

secescane

Harrow, J. G. Eberhart............... PR . 357911,
Harrow and cultivator, combined, C. Hayes . 351.928
Harrow, disk, D. E. McSherry...... . . o 307,124

Harvester, J. C. McLachlan... ... seeeieenens
Harvester canvas belt buckler, J. W. Tucker
Harvester, corn, J. T. Hess..
Harvester. grain, A. Stark.

Harvester reel, J. Giles...........cccvvuunnnne

Harvester reels, adjustment for, J Gilbert 357,822
Hat block, Howe & Fry....cccccivviiieienenns . 367,996
Hay sling attachment, P. A. Myers. 857,964
Head rest, T. Ferry.......... ceeeseennane cesienie 867915
Heater. See Electric heater. Feed water heator.: -

Fireplace heater. Hot air heater.

Heating apparatus, J. G. Smith....... ........u.... 857,793

Heel and toe protector, G. H. Jones...... . 867,713
Heel rands, forming, F. F. Raymond, 2d. e 357,735
Heel trimming machine, C. H. Trask........ 36?.740, 367,741
Heel trimming machine cutter, C. H. Trask........ 887,742
Hide stretcher, H. G. Landers v 867,609

Hoeing and raking machine, D. Lubln.............. 350,841
Hoes, method of and appa.ratua for making, G. B. .

ElYeieiiiiieenienrennans seveesieesasasanmenan 35’?.'(66
Holder. See Copy holder. Rem ho)der. Sash
holder.

Hook. See Whiffletree hook.

Hose or pipe coupling, R. E. Ismond..............., 8§7,608
Hose reel, automatic, D. ’I‘ Boyle..cciieinnies ;
Hot air heater, W. H. Haips..... Cerrreertentetsesses 35?1,’@
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Husking pin; €. Arnold.........i.
Hydraulic motor, P. Murray, Jr...,.cee 0000
Indicator. See Cash indicator. N
Inhaler, Hood & Reynolds... oo 351,930
Inhaler, H.-W-.- Meader.. . 857,617
Ironing, ﬂubing, and plaitlng structure, combmed,
...................... vevess 387
Jack. -See Smoke jack.: - -
Joint. - See Ball and socket joint.
Jointing and trimming machine, E. K. Patten
Journal bearing; C: A. Streeter.. eee
Journal box, W. 8. Sharpneck...
Key. B8ee Cotter key-:
Kindergarten apparatus for teaching arithmetic,

J.B. Badger...i..ccvviuvriinennnnrinnennns eeeeenn 857,889
Kneader forIndia-rubber, etc., R. Cowen..... veee. 357,700
Knitting machine, W. Roberts.
Knitting machine, circular, T. C. Chawner..
Knitting machine, straight, W. Roberts. :.
Ladder, extensible step, F. E. Kohler
Ladder, step, W. f. Gordon.....
Lamp, arc, Klan & Spurny..
Lamp burner, E. H. Hickok..
Lamp, regenerative gas, C. M. Lungren...
Lamps, ventilator and smoke bell for, T. Smith.
Latch, gate, S. Pugsley.
Lathe, metal turning, W. F. Barnes.
Lathing attuchment, wire, G. Kelly....
Lock. See Gate lock. Nut lock.
Loom, circular, B. Arnold......cccoveeeeivnniinennnns
Loom for weaving fabric containing wavy stripes,

etc., attachment for, G. ¥. Hutchins... ... 307,711
Loom stop motion, G. F. Hutchins.. . 361,712
Looms, protective attachment for, G. F. Hutch—

. 857,948

351,622
. 387,181
- 357,636

IDB.itiieeiiieeeerenencess corennennsananns ceennee e 357.713
Lubricator. See Axle lubricator.
Lubricator, L. Kaczander 357.931

Lumber binder, W. Baynes.. 357,810
Lumber binder, A. R. Clark .. 857,818
Mairspring barrels, tool - for closing, W. W. Dud-

ley... . 857,584
Masher, potato, T. F. Tiinby 857,6u3
Mattress, weven wire, C. W. Brown... . 357,697
Measuring machine, eloth, N: W. Hawkenson a.... 357,612
Mechanical device, C. A. Hatter............... «e... 357,596
Metal plates, machine for bending and flanging,

357,716
Mill. See Grinding mill. Sawmﬂl
Mining pan or settler, J, E. Paramore..... e eieees 857,852
Moulding: kettles, etc., with hinge pins, D. M.
... 857,718
357.845
ceens. 357,846
. 357,598

Mop. H. H. Mason..
Mop head, H. H. Mason .
Motion, device for eonveylng. J WJ. Greenough.

Motion, device for transforming, C. H. Kellogg.... 357,932
Motor. See Hydraulic motor. Soda motor.
Mower, T. 8.-Brown . 857,902

Mowing-machine, 8. Garvin ...
Multiple switchboard, W. 8. Ford..
Musical lnstrumeuts, motor for mechanical G.B.

357.590
357,821

857,933
857,571
357,754
. 358,000
357,869
. 367,950

Mustache guard, Brower & Conklin.
Neckscarf, R. Barnhard...........
Nut lock, J. Rodgers .
Nut wrench, Ai K. & -A.- M. Spaulding...
Oilcloth, stair and table, A. F. Buchanan o
Operating table and lounge, combined, Poolman
& Marks. coooiiiiieeiiiiiiinenaaees
Organs, coupler for reed, J. Hessle ,
Pad. BedHarness pad. * ' .
Paint breamer, Rooney & Burtis....y..ccceioiin.: 357,633

Pan. SeeMining pan. ;
Paper, apparatus for holding toilet, O. H. Hicks.. 357,993
Paper puip or rag engine; E. H. Nacke........ e ... 307,686
Paper stuff, engine for-eutting or beating, etc., R:
Kron..... eietiieetteetitetanetannnnnnnennnn aans ... 367,998
Pasteboard, machine for scoring and cnttlnx, H.
L Nesmith.....coveeiiiviiinniiiiiinnninnne, eieen. 357,965

Pencils, - rabber tip attachment for lead, E. C.
Blakesiee.. 357,949
Photographlc burmshlng machine, W. G. Entre-

. 857,954
. 857,762
857,964

Photographic camera, W. I. Adams .
Photographic camera, M. Flammang
Photographic frames, vignette attachment for, L.

F.Adt....... een on Ll ceeetienttinteeiane [P 357,886
Picker. See Fruit picker.
Picture exhibitor, A. M. Boos...... teiascsnasanses .. 351,757

Pin. See Husking pin. Safety pin.
Pipe coupling, W. Piel.
‘Plow, rotary, H. Myers
Plow shovel, adjustable, Root & Youtz.
Plow, three-wheel riding, B. F. Butler..
Plow, three-wheel riding gang, B. F. Butler .
Plows, - pulverizing attachment for, W. G.

P Eerchum... ..cooiiiiiiiiiiiiiiiiiiiiiiinins cenies 357,607
Pool table ball carrier, R. T. Parker.. ... 357,858
Portfolio, S. W. Bates................ . 857,808
Portfolio and easel, combined, L. Prang ........... 357,626
Pot. - See Flower pot.

Potato digger, L. Mellet ............ceevenneen. ceenes 857,618

Press. See Printing and stamping press.

Press for packing bran, etc., C. H. Browne......... 357,814
Pressure regutator, K. M. Livingston........ ...... 857,120
Price list, feed dealer’s calculated, S. A. Green-

T 857,663
Printing and stamping press, W. N. Wheless...... 857,801
Printing machine, perfecting, J. T. Hawkins...... 367,927

Protector.  See Heel and toe protector. Rein

protector.
Pulley block; Swalwell & Moore. coees ... 857,641
Pump head, J. Q. Adams ......... . 357,750

Pump, plumber’s force, J. H. Lawless.
Pumps, journal box for rotary, B. F. Taber.
Puzzle, J. W. Hanson........eeeeeene.
Quadrupie expansion eng ne, H. See...
Railwayapparatus; cable, H. W, McNeill...
Railwaycrossing, W. S. East............
Railway frog, Burnett & De Lisle.....
Railway rail chair, A. J. Moxham.....
Rallway signal, electric, E. D. Wells....
Railway, single track, Wright & Roach.
Range or-cooking stove, G. H. Holliday.
Reclining chair, C. Ferst....c...ccvveee...

... 857,117

. 367,197
. 367,93
eee.. 357,968
eee. 357,728
. 357,704
. 357,951
... 357,849

. 357,881
. 857,649

357,929

Reel. See Harvester reel. Hose reel.
Refrigerating safe, combination, J. E. Holmes.... 357,880
Retrigerator, W. W. Dunn......cccccevvvivieennnnnnn 857,953

Register. See Fareregister.

Regulator. See Pressure regulator. Temperature
regulator. °

Rein holder, M. R. Heatherly...... cecee.ee

Rein holder. C. 8. Whiston.

... 857,991
. 867,946

Rein protector, D. Leith.... . 351,176
Rein support; W. ¥. Heney....... . 351,826
Rock drilling device, T. Murdock. . 357,129
Rock or coal 4ifl;- 3. Bheib ...ooveevniiieriinnnn. 357,687
Roller. BeeSkate roller.

Roofs, standing séam for sheetmetal, F. E. Saxen-
dorph..
Rope or line clasp, A.'L.‘ Pitney

. 857,634

e LT3

‘Trough.

Safety pin, Bailey & Porter..
Sash holder, A. T. Church..
Saw guide: J. W. Maxwell...
Saw gummer and sharpener, A. C. Eidelbach...
Sawmill, band, J. W. Maxwell. ............ 357,679, 357,681
Sawmill; combined band-and circular, Turner &
Reynolds ........ cesesessassanne cenen
Sawmills, carriage feed mechanism for.,A. Cun-
ningham

. 367,891
357,518

. 357,682
. 857,69
. 357,866
.. 357,680
.. 357,656

Saw tooth swaging device. J. A. Shull..
Sawing machine, scroll, J. W. Maxwell
Scale beam, F. M. Ferrell.........

Scow, self-dumping, J. S. Rogers..... .. 357,857
Screw bolts, manufacture of, C. Furbish........ ... 35,168
Seat. See Car seat.

Secondary batteries, cut-out for, G. B. Prescott,
.. 357,62

Seeding machine, Troy & Davis
Seesaw, T. D. Cashin..........
Sewing machine needle, C. H.
Sewing machines, hook needle for, C. H. Wmcox 357,806
Shaft, crank, D. A. Woodbury.
Sheaf carrier, F. G. Middlekauff. ..
Sheet metal bendlug and flanging machine, W.

. 367.606
. 357,765
357,178

Sheet metal, machlne for forming, M. T.
Shells, extractor for headless, C. H. Keenan......
Ships, ete., apparatus for raising sunken., G. 8.

Shovel.

See Plow shovel.
Shovel, M. G. Tousley........ cieesnees cessecccessen ... 357,970

Signal. See Railway signal.
Siphon, C. N. Tyler.....civeeeioeeeence cennenn.
Skate, extension ice, C. M. Raymond
Skateroller, H: B. Cobb..
Smoke jack, A. W. Quackenbush
Soda, manufacture of bicarbonate of, J. Haw-
lezek....iiiiiiviiieiiiniiiieeiiaeens ceeceesenens 307,824
Soda motor, Grafenstatt & Tweedie. .. 857,592
Sole or beel trimming machine, C. H. Trask....... 357,743

Speaking tube, A. 8. Fontaine......... ceee o eeeeen. 357,589
Spindle and bearing therefor, O. H. McKeldin.... 857,847
Spinning frame and spindle used therefor, ring,

C. H. ChapmAN. ... 000 ceenieeenncessnnsoneneenas 857,903
Spinning machine, ring, G. ‘W. Shoemaker......... 357.864

Spinning mule, W. Hackaley..............
Spinning spindle bolster, W. T. Carroll... 857,971
Spinning spindles, bolster for, C. H. Chapman.... 357,904
Spokeshave, S. Benson............... ceeesescenens ... 357,808
Spring. “See Vehicle spring.
Sprinkler, W. Wainwright........ccccooevvuaaai, oeeo. 857,799
Squares, attachment for, Janssen'& De Voe....
Stair rod fastener, F. A. Phillippi
Stamp, hand, H. L. Erskine
Stand. “See Barrel stand. Switch stand.
Stave jointing machine, G. W. McKim.............. 357,615
Steam engine, C. F. Chandler .
Steam engines, piston head for, J. McCart.... ..... 357,777
Stone and ore crusher, D. Brennan, Jr....... ... '
Stopper. See Bottle stopper. Vent stopper.
Store fixture, 8. Gilzinger:...............
Store service apparatus, E. P. Osgood
Stove, C. Kibler, Jr....:.:.::
Stovepipe crunpinz machine. Ww. J. & T. W.
WO00d .. toiiiie ciiiiiiiliiiiiiiiiiieiiiee e eeeaes
Stoves and ranges. wa.ter heating device for, R. J,
Stirrat.. ... 857874
Street receiver and stench tra.p. T. J. O'Brien.....-857{183
Supports, adjustable foot for central, H. A.
Smith:..iiuiiviiiiiiiiinee cvnnnnnnnnnes
Suspension device, G. W. Woodward....... .. 357,695
Telephone

. 857,990

Switch. See Crossover switch.

switch.
Switch stand, M. V. Fitzgerald................ eeees. 357,688
Table. See Operating table. :

Telegraph sounder, R. C. Rutherford
Telephone, mechanical, J. H. Howard. .
Telephone, mechanical, C. M. Radford........
Telephone switch, McDonough & Eldred..........
Telephone use. desk for, C. A. Patterson.. .
Temperature controller, J. E. Holmes.....
Temperature reguldtor;électric, C. E. Lee
Thill coupling, W. C. Burrows...
Thill coupling, J. Christiff..
Tie. See Bale tie.” Balé or’ pacnge tie. Ca.tt)e
tie.
Tires, machine for upsetting, I. N. Wﬂght
Tobacco bag, W. J. Cusdsen..... .
Tongue support, wagon, A. C. Bnll teteieraancsnsias 357 892
Tool points from drawing die plabes. removing
broken, W. H. Sawyer..
Trace carrier, J. L. Gilman .........
Traction engine, M: A. Chamberlain,

s 857,860

Trap. See Animal trap.
Trap for basins and sinks, P. White... ... 357,804
Trestle, extension, R. M. Walker....ccceeeeeseaooe.. 357,879

See Eaves trough.

Tub. SeeButter tub.

Tube. See Speaking tube. . '
Type writérs, inking pad for, E. M. Hamilton......
Type writers, lever movement for, E. M. Hamil-

857,669

Type writing machine, E. M. Hamilton,
857,666, 357,667, 357,671, 357,920, 357,921

Type writing, J. H. Waite . . 867,878
Type writing machines, journal bearlng for, E

M. Hamilton....oooiieeiiiiiiiiinnnnieiioneennnes, 357,
Type writing machines, paper carriage feed mech-

anism for, E. M. Hamilton
Umbrella fastener, H. Rosenberg..
Vapor burner, W. Wainwrlght .....
Vehicle, W. K. Fraley..
Vehicle spring, 8. A. Balley..
Vehicle, spring, L. M. Fiteh..
Vehicle, spring, H. A" Moyer.
Vehicle, two-wheeled, E. W. Baxter. .
Vehicle, two-wheeled, T. Bluford..........
Vehicles, ‘harness attaching device for, 'I‘.

Houghton.........
Velocipede, C. B. Duryea
Velocipede, D. H. Rice... . .
Vent stopper, E. G. Gosch..........ccccevvveinninans
Ventilator. ' See Well ventilator.
Vessels, light supporting apparatus for, W. H.

. 357,820
351, 780 to 857,782
. 857.809

Veterinary remedy, J.
Voltaic batteries, manufacture of plates or ele-
. ments for. Tasker & JODeS......c...coulvuuee .. 857,602
Vulcanizer, G. B. Snow . . .
‘Wagon brake, automstic, M. Spencer...
Wagon frame, tobacco, J. T. Prescott.
Wagon running gear, J: H. Whiting.....
Wuons, welghlnz a.ttachmen for, A H. Patter-
.. 357.85¢
857,905
‘857,895 | B
367,601 | sy

Wardrobe, portable, M E. Chﬁxtman
‘Wash boiler, M. Barait.:::..::
Washing machine, G. Hynt
Washing machine; L: Pents. .. ...
‘Washing machine, C. W. Turner, Jr..

3| Watch, pendant windinig n.nd!nemna. D. H.

Church.. vee
Wut.er cloae'.. J. Ollﬂbl'd..

[RYTTRRIRTRRIRS 1 ]

. 31192 .

Fine Taps and Dies, Bolt

‘Water closet, P. White.......cceeceee
‘Water elevator, G. M. At.herton .
Water wheel or ship’s propeller, M. R. Buhle,
Weeding implement, lawn, C. Clarke..

weee 857,907
Vrell ventilator, and anti-freezer for pumps, F.

‘Wells, casing spear for artesian, J. Bole.........
Wheel. See Water wheel.

‘Wheel making machine, J. M. Ridley...
‘Whiffietree hook, E. Briggs ...........

‘Whistle, G. H. Crosby..
Windmill, J. Q. Adams
Windmill, D. P. Barrett.. .
‘Window, E. R. Crofut.....cccceeiieeennens [ ;
Windows, fastener for meeting rails of, F. Stamm 357.943
Wire barbing machine, A. J. Bates.................. 357,668
Wire manipulating tool, J. W. & N. J. Lewis..
Wire rope ways, clip for, A. 8. Hallidie.....
Wrench. See Nut wrench.

Wrench, A. D, Gates.....cccoiviiiinniiiiiinnnnncnen

357,986

DESIGNS

Bottle, W. R. Petzold..
Bridle front, E. Ward..
Glass dish, G. L. Abbott.. .
Panel, F. Mankey....
Rug, A. Petzold....
Scarf pin or brooch, C. W. Schumann.
Stove or range, J. Reiffenstein...

ceee A7,112 to 17117
. 17,118
17,128
17,120, 17,121

Violin chin ress, W. V. Arthur......ccccceiipeeecene. 17,111
TRADE MARKS,
Baking powder, O. F. Durney........ cerenes. 14,072

Beans, A. B. Cleveland Company.. . 14,069
Cutlery and scissors, H. Boker & Co. e 14,003
Husks, baled, C. R. Van de Carr ... 14078
Medicinal compound for internal ard external use,
G.H. Rundle.......c....ceue... teeerersetensnitenees 14,076
Mixture for disorders of the stomach herbaceous,
C.F.Kelley...cooevvnrvenniiennnns 14,082
Musical instruments, J. H. Foote. 14,080

Pantaloons, E. F. Miller.. ..
Peas, A. B. Cleveland Company ... 14070
Pine wool fabrics and preparations, L. & E. Lairitz 14.074
Rings, solid watch cases, and other solid jewelry,

solid gold finger, H. Muhr’s Sons .. 14,083
Sheetines and drills, brown, Russell & Co eee. 14,084
Sleds and toboggans, coasting, Johnson, Emerson

&COuueiiriiiiiaiiiieiiieiinnanns ceeeeeeenanas ... 14,081

Soap in bars or cakes, Union Soap Co. . 14,007

Spool holders, 8. Danélius & Co. .. ceeeeeeees 14,071
Suspenders,  garters. and armlets, Armstrong
Manufacturing COmPANY...c.ice-ceeiveeessscesses 14

A printed copy of the specification and drawing of
any patent in the foregoing list, also. of any patent
issued since 1866, will be furnished from this office for 25
cents. Inordering please state the number and date
of the patent desired, and remit to Munn & Co., 361
Broadway, New York. We also furnish copies of patents
granted prior to 1866; but at increased cost, as the
spdcifications, not being prlnted, must beé copied by
.nm
[ ‘Ganadinn Patents may now be obtained by t‘he
inventors for any of the inventions named in the fore-
going list, provided they are simple, at a cost of $40
each. If complicated the cost will be a little more. For
full instructions address Munn & Co., 361 Broadway,
New York. Other foreign patents may also be obtained.
e

Woverfisements.

Inside I’age, each insertion = - = 75 cents a line.
I:u: Puc‘e,’ each insertion - = = $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and issotin agate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
ment, as the letter press. Advertisements must be
received at publlcation office as early as Thursday morn-
ing to appear in next issue.

‘Cutting-off Sa.w and Gaining Machine,

Special Machines for Car
Work, and the latest im-
proved Wood Working
Machinery of all kinds. .

C. B. Rogers & Co,,

NORWICH, CONN.,
AND

109 Liberty St., N. Y,

OWR
CALDWELL’S SPIRAIL STEEL CONVEYOR,
131-133 West Washington St., Chicago, 111

ICE BOATS — THEIR CONSTRUCTION

and management. With working drawings; details, and
directions in full. Four_ engravipgs. showi mode of
construction. Views of the two fastest lce-sa. boa
used on the Hudson river in winter. By H. A. Horsfall,
M.E. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1. The same number also contains the rules and
regulations for the formation of ice-boat clubs, the sail-
ing and management of ice-boats. ~Price 10 cents.

Square, Oval, or Round Smooth Holes

For carpenter, cabinet, and pattern work.

in 50c., set $4.00, mailed free.- Bridge 1‘Port,
| Implement Co., 17 Maiden Lane,

Cutters, and La-
bor Saving Tools

M GLE CuYT

PERFECT SCRUWS AT A

Wiley & Russell Mfg Co., Greenfield, Mass.

PERFECT

’N}:WSPAP}:R FILE

The Koch %atent hll‘llto, 1fox'
m nes, an ets. has

a«fm pam ubscribers to NTIFIC
l:nrcmx and Scm'v'rmxc AMEBICAN SUPPLEMF\'T can be
myplied for.the low price of $1.50 by matl, or $1.35 at the

Hes d sldes, inscription
R.ICAN" in gilt. * Necessary for-

t17)X'eservlmz 11ewx;papex;i
een recently improv

sv:rdyomwhoﬂahes preserve 8 papet.

MUNN & CO.,.

© 1887 SCIENTIFIC AMERICAN, INC.

1| “‘Moral: Fnsure in The Travelers,”

]nsumucE
QOMPAHY

IS

'ORIGINAL ACCIDENT

Company of America,

LARGEST IN THE WORLD.

ALSO,
Best of Life Companies.

only $5 per year to Pro=

Accldﬂm Pﬂllcles, fessional and Business

Men, for each $1000, with $15 Weekly Indemnity.

H H 25 cents perday, $4.50for

Accident TICKets, 5 save: tor coe ot on

Local Agencies and Leading Railroad Stations.
ALSO THE

Bes‘l llfe Pnlmy in the market. Indefeasis

ble, Non-forfeitable, World-
wide.

P Policy Holders, $13,000,000

Pays ALL CLAIMS Without Discount, and im-
mediately upon receipt of satisfactory proofs.

$9,111,000
$2,129,000

JAMES 6. BATTERSON, RODNEY DENNIS,
President. Secretary.
JOHN E. MORRIS, Ass’t See’y.

SEBASTIAN MAY & C0’S

mwtg

LATHES

Power

Drill ‘Presses, Chucks, Drills,
Dogs,and machinists® and ama-
teurs’ outfits, Latkeson irial, 3

" Catalegues mailed on apphcauon

165 W. ad 8t., Cincinnati, O

Assets, .
Surplus,. . .

EXCELLENT BLACK COPIES of anything writter of
drawn with any Pen (or Type Writer) by the Patent

AUTOGOPYIST s

Lithography.
Specimens Free.
AUTOCOPYIST CoO., 3 T'homas Street, New York.

'VELOCITY OF ICE BOATS. A COLLEC.

tion of interesting letters to the editor of the SCIENTIFIC
AMERICAN on the questlon of the sgeed of ice boats, de.
monstrating how and why i hese_craft sail
faster than the wind which propels them. Illustrated
with 10 explanatory diagrams. Contained in S8CIENTIFIC
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. To
be had at this office and from all newsdealers.

ELEGTRICAL,

Street, N. Y.

Edward P. Thempson. Sollcltor
of Electrical Patents, 3 Beekman
Write for testimorials and instructions.

CORRUGATED copper gaskets (pa-

ten'.ed) used in place of 1ubber or other de-

ki for ing flange

pipes, cylmder heads, steam chests, etc.
This gasket is not injured bysteam, oil, or

acid eolutions. U. 8. Mineral Wool

Company, 22 Cortlandt St., N. Y.

THE COPYING PAD.—HQW TO MAKE

and how to use; with an engraving. Practical dix gctions
how to pregare the gelatine pad, and also the antiineink.
by which the coples are made; how to apply the written.
letter to the

; how to take off copies of the letter.
Contained in C]ENTIFIC AMERICAN SUPPLEMENT, NO.

438. Price 1 cents. For sale at this office and by lll
newsdealers in all parts of the country.

AND FINE GRAY iRON Al

_| - CASTINGS FROM SPECIAL __
'#\ﬂ 3 X

MA AS [)EVUN 3( C0.{

HIN!
LEHIGH AVE & AWERITAN ST PHILA

7HO

SCIENTIFIC
MENT. An
AMERICAN

10 cents.

_AMERICAN  SUPPLE-
desired back number of the SCIENTIFIC
'UPPLEMENT can be had at thig office for
Also to be had of newsdealers in all parts of

the country.

DIES AND OTHER ! TDlllS'

u -‘T l- “
DlO' FORGINGS, &0,

Branch Office and chtory. 230 Center Street, New York.

OA TAND NACHINERY rstiier

£ New Catalogue of Valuahle Papers

cfg;:ta}ined in Ecmn'ramaac AMErICAN SUPPLEMENT, sent
€0, G’WW 0 any ress.
MUNN & CO.. 31 Broadway. N Y

Lists sent.

LY FRAC
Pl\, MOTOP
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IMPORTANT BOOKS

Motals, Matal Working, Mstal Mixing

AND

.A_SSI.‘%’_”Y'IING-_

Anderson.—The Prospector’s Hand Book: A Guide
for the Prospector and Traveler in Search of Metal
Bearing and other Valuable Minerals, 52 illustra.tmn;d

mo,

Bnuel‘mnn.—A Treatise on the Metallnrgy of Iron.
1llus. by pumerous wood engravings. 12mo, . $2.00

Blinn.—A Prattical Workshop Companion for Tin,
Bheet Iron and Copper Plate Workers: containing rules
for describing various kinds of Patterns used by Tin,
Sheet Iron, and Copper Plate Workers; Practical Geom-

5 Mensuration. Tables of Weights of Metals, Tables
ireles; Japans, Varnishes, ete. Over 100 ulustratmzng)

Byrne.—'l‘he Practical Metal Worker's Assistant:
comprising Metallurgic Chemistry; the Art of Working
all Metals and Alloys; Forging of Iron and Steel; Hard-
ening and Tempering ; Melting and Mixing ; Castmz and
Founding; Works in Sheet Metal; Soldering: Electro-
Metallurgy; The Manufacture of Rufssian Sheet Iron;
Malieable Iron Castings; Bessemer Steel, ete., over
engravings. 8vo,

Davies.—A Treatise on Earl:hy and other Mmemls
and Mining. Illustrated by 76 engravings. 12mo, _ $5.00

avies,—A Treatise on Metalliferous Minerals and
Mining. Illustrated by 140 engravings of Geological Kor-
mations. Mining Operatlons and Machinery from actual
practice, 12mo. 450 pages

De Koninck=-Dietz.—A Practical Manual of Chemi-
cal Analysis and Assaying: as applied to the Manufac-
ture of Iron from its Ores, and to Cast Iron, Wrought
Iron, and Steel, edited, with Notes and an Appendix on
Iron Ores, By ‘AL A. Fesquet 12mo, 2.50

Gee.—The Pmctical Gold Worker. The Goldsmith’s
and Jeweler’s Instructor in Alloying, Meltm Reducm
Coloring, Collecting, and Refining of Gold 3mo,

(iee.—The Silversmith’s Hand Book : eontaming t‘ull
Instructions for the Working and Alloying of Silver, In-
cludmg Refining and Melting the Met 3 its Solders
Tmitation Alloys, etc. 1llustrated, $1.73

Guettier.—Metallic Alloys, their Cheuncs,l and Phys-
ical Propertles, their Prepa.mtmn, Composition, and
Uses. From the French, b - Fesquet. 12mo, $3.00

Gl'n ner.—Studies of last. “Furnace Phenomféi.g.d

dl"b'nwmil 8teel and Iron: The Practice and
theoty.of the: several methods pursued in their manu-
facture and their treatment in the Rolling Mill, the
Forge and Foundry. 97 enﬁ[avm 8, 12mo, .00

Kerl.—The Assayer’s Manual. A Treatise on the
Docimastic Examination of Ores. and Furnace, :nd
other Artificial Products. Translated and edited from
the German. By Wm. Brannt and Wm. H. Wahl
Ph.D. Illustrated. 65engravings, 8vo, . M(ﬁ

EE-T he aboveo'r  any of our Books. sent by mail, free of
hf at prices to any address in the
wor

1 Our large Descnphva Catalogue of Practical and Sci-
entific and our other Catalogues and Circulars, the whole
Art'mtf” qde})reryfﬂramn% .appwdvoth}z

8, sent free and free of postage to any one in any part o
the World who will furnish us with hiz address.

HENRY CAREY BAIRD & CO.,
INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut Street, Philadelphia, Pa., U. 5. A,

The Tochoo-Chemisal Rooeinh Dook:

WNOwW BEADY.

The Techno-Chemical Receipt Book.

Contaluing Several Thousand Receipts, covering the
Latest, most Important, and most Useful Discoveries in
'l‘echuology. and their Practical Application
n the Arts and Industries. Edited chiefly from the
C}erma;n of Drs. Winckler, Elsner, Heintze, Mierzinski,
Jacobten, Koller, and Heinzerling, with additions by
Wllliam”i‘ Brannt, Graduate of the Royal A ncu]tur&l
Co]] -of -Bldena, Prussia; and William H. 1, Ph.
D. (Heid.), Secretary of the Franklin Institute, Piuls-
delphla, author ot * Galvanoplastic Manipulations.” I1-
lustrated by 78 engravings, in one volume, over 500 pages,
12mo, closely printed, containing an iminense amounﬁ
and a great variety of matter. egantly bound in scar-
5,.: cloth}ia gilt. Price $2, free of postage to any address in
wor

te ts ,fthta cular of 32 esic‘shmm% the i{lu_?flr Tablf% 8(i‘zm-
nts o, importa ma ¢ _0, age
ad;mmmmawupanof the Wortd who i5ill furniish Tis

HENRY CAREY BAIRD & CO.,
Industrial Publishers, Booksellers, and Importers,
810 Walnut St., Philadelphia, Pa., U. S. A.

HANDLE For RUBBER STAMPS

fiFive Stamps, with Dater, on one handle.
| Simple and convenient. Send 50¢ for sam-
ple and tradepricelist. €. B. SHOLES,

3808 N. Sixth street, ST. LOUIS, MO,

MAGNETISM OF SHIPS, AND THE
Mariner’s Compass.—By W. Bottomley An account of
the magnetism of an iron ship,and description of the
means adopted for counteracting its effect upon the
mariner’s compass. With 3figures. Contained in ScI-
ENTIFIC. AMERICAN SUPPLEMENT, No. 534. Price 10
eents To be had at this office and from all newsdealers.

Barnes* Foot-Power Machinery,

Complete outfits for Actual Worksnop
Business. what a customer says:
“ Considering its ca] I‘}m,cu;y and the ac-
curateness of your Lathe, 1 do
not see how it can be produced at such
low cost. The velocipede foot-power
egant. 1 can turn steadily
day and at night feel as
I had been walkmﬁ
around.” Descriptive Catalogue ans
Price List Free, W.F. & JOHN BARNES
Co. Address 1999 Man 8t., Rockford. 111

is slmpl]yl'
for a whole
little tired as

ELECTROLYTIC REFINING OF COP-
per.—Abstractof a paper by Dr. M, Klllanl,-—Descrlptlon
of the process. Impurities met with in eopper, and be-
havior of each during - lectrolysis. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 501. Price 10
oents To be had at this oflice and from all newsdealers.

CURE F:DEAF
THE
chx’s ATENT hlrnovm) CUSHIONED DrUMS erfml’

r&ertorm the work of t.he na

hispers heard distinctly. SBndfol.‘
k with testimonials, FREE. Addressorcallon
Broadway, New York, llenﬂonthiamner.

All

A remedy
w h i c

& And Lung
of cn.ses
bave been

NSHMPTION:

sneut is our faith in the mmedy, we will

directlons forhome trea.tment. Gi Exp m
W. F. 6. NOETLING & OO., EAST HAMPTON, CONN,

EAFNESS home, by one who was deaf

twont _pight_years, Treated by most of the noted
lsts without benefit. - Cured himself in three
and since then hundreds of others. Full

partleulnrs sent on appli
. %n 818t 8t., New York City.

T, 8. PAGE. No, 41
L Instantrelisf, Final cure and never
5 w Feturns,  Noindelicacy. Neither
:] pnrge, s-lvs or suppesitory. Liver, ltldmy

Its causes. and a new and suc-
cessful CUR at your own

g el troy consti
edlike Safls learh
R A T e

Scientific

m standard BELTING, PACKING

Branches: 308 Chestnut St., Phila.,
Emery Wheel.

JOHN H. CHEEVER, Treas

American,

157

SOLID VULOCANITH
EMERY WEEEREILS.

All other kinds Imitations and Interior. Our name is stamped in fuill upon all our

, HOSE, and WHEELS. Address for new circular,

NEW YORK BELTING & PACKING CO..

Warehouse: | § Park Row, op

. Astor House, New York
Lake 8t., hi cago, Summer St., Boston.

J. D. CHEEVER, Dep’y 'I‘reas.

ICE & REFRIGERATING

Machines. York Pa-
tent. YORK MFG.
CO., York, Pa.

PROSPECTING MINERAL | S A SPECIALTY,
OR CORES OBTAINED THE WHOLE
ARTESIAN WELLS
BORED RUUNG AND STRAIGHT
ACMITTI LA R PUMP &
CASING F WRTION TO
$1ZE OF HOLE THAN BY ANY
OTHER PROC S ESTIMATES
GIVEN AND-CONTRACTS MADE BY

#DENNSYLVANIA
IJIAM[)N[] DRILL C0.

BIRDSBORO PA .
I MANFTRS,0F DIAMOND DRILLS
FOR ALLHKINDS OF

— ROCK BORING. —

BARREL, KEG,

Hogshead,
AND
STAVE MACHINERY.

Over 50 varieties manu=
factured by

BUFFALO, N. Y.

'.l.‘elegr.u h and Electrical

Medical Batteries, ?nventors odels, Experis
Jental Work, and fine brass castings. Send for
-.%a.logue C. E.JONES & BRO, Cincianati, O.
is important to us that you mention this paper.
ASI]BSIOS M'f'rs. Asbestos Plaster and HAIR FELT.
Boiler and Pipe Coverings. Asbestos ma-

teriais of all kinds m’t’gd and applied. Estimates given.

FELT WORK S, 101 Maiden Lane,N.Y.

CHEAPEST AND BEST !

Woto ENGRAYING (5-

67 PARK PLACE NEW YORK-

THE

ENGRAVING FOR ALL IILUGTRATIVE AND
- ADVERTISING F‘URPDSES

Truss lloopl)rivins. E. & B. Holmes,

EPPS’S

GRATEFUL-COMFORTINC.

COCOA

GLARK’S NOISELESS RUBBER WHEELS

No more Splintered Floors.
Different Styles. Catalogue Free.
GEO. P. CLARK,

Windsor Locks, Ct.

Box L.

he, Whiskers,or hair
@ 30 days. Extra
. No other ramedy. 2 or 3 Pk
does the work. Wuwillpmuitorfo foit
,$100.00. Price per Pk, aled and
BNt irG. ob., PALATINE.

HOW TO GRAFT —A VALUABLE PA-
per, giving complete directions for making wvarious
kinds of grafts in fruit trees.—Cleft nra.f%lng, slip
grafting, bear’s mouth grafti wired fmﬂ.illﬂ, side

spddle grating tongue

grafting, whip afmftimz,
rafting, split grafting, crown grafting. fting-wax.
axed cloth. €Vith 11 figures.

Contnined in SCIENTI-
FIC AMERICAN SUPPLEMENT No. ¢ . Price 10 cents.

To be had at this office and trom a.ll newsdealers.

TO MANUFACTURERS!

opulation, 20,000);
ﬂe most  beautifu
and flourishing sub-
urb of Chicago, on a
plate:i 531 et a.':ove
9 Lake Mic an, offers
WISCONSIN. greatest inducements
to manufacturers.
Close proximity to hard and soft lum-
ber, iron mines and farnaces; cheap coal
nnun assed facilities for receivin n.:lf
IEL y rail, or steam and s ves-
lowest freig t rates; no switch
e8; Cheap homes; churches schools
and all social advantages; intelli ent and
contented labor, male and fema best
climate in the world to work in; new water
works sufiicient for 75,000 population;

8
t
t
t

sels,
cha:

best natural harbor on Lake chigan.

&% For further a.rticulnrs, ‘address
SIMEBEON WHIT! Cor. Sec’y Racine
Business Men’s Association, Racine, Wis.

OIL_WORKS MAI}HINERY

MYDROSTATIC PRESSES,
ENQINES, BOILERS, CASTINCS
WM, TAYLOR & SONS,
28-39 Adams St., . Brooklys, N, Y.

NEW VOLUMES

OF THE

Vﬂll Nosirand Science Series.

No. 90.—ANALYSIS  OF ROTARY MOTION, A8
apﬁlxed to the Gyroscope. By Major J. G. Bamard

No. 91.—LEVELING. BAROMETRIC, TRIGONO-
metric, and Spirit. By Prof. Ira A. Baker, C. C.B., Uni-
verilty of Illinois. 18mo, bourds. Price, 50 ‘cents
each.

D. VAN NOSTRAND, Publisher,

VENTILATION —GREAT IMPORT-
ance of ventilation. The vitiation of air that is eonstant-
going onr in inhabited places, exhaunstion of oxygen

by gas, candles and lamps. Ventilation' by nat and
-artificial’ means. Contained in _Scim um‘ AMERICAN
{SUPPLEMRENT, No. 5'25. Price 10 be had at

‘' To
‘this office and from all newsdealers, R

THE DINGEE & CONARD CO'S
BEAUTIFUL EVER-BLOOMING

ROSES

Gre t 8
For 18 Yenrs our u We mve m tha

t ovel lesan ﬁnectmm
nt.es N : al!Wesends’l'Rona,vmon-

370 12 PLANTS G, & & 830328

'wxnide,88 pp..describes ne
Z?i leties ‘:)'sagp e best H; yghrubs, &
i g e el e B
NGER & CONARD €O

Seeds, an te s
Boss -.wmweru. o8t Grove, Chester Co. Pas

S

but are powerful, fast and economical of
either coal or wood. Do not require experlenoe
neer. No complete boats under $500.80 in price,
trated Catalogue, including engines and lt,m
propeller wheels and six photoguphs of- lnunch

on receipt of
WILLARD & Sempe.

Bnm
engi.

sent

CHA!
00., 282 Miclngnn 8t., CHICAGO,

SCIENTIFIC BOOKS.

We send our catalogue of books, free of postage, to
an, address.

NN & CO., 361 Broadway, New York.

23 Murray and 27 Warren Sts., New York. |

“HAMMOND’

AL Wl’\ﬂ\’ﬂ.d I

\!l
\H'H!Mlll'”llll i i

Price, including one extra type wheel,
IOO.

THE BAMMOKD TY2E WAITER 0,

77 Nassau St.,, N. Y

300 Washington St., Boston.
144 South 4th St., Philadelphia.
186 Monroe St., Chicago.
215 Chestnut St,, St. Louis.
128 Walnut St.; Cincinnati.
617 7th St., N. W., Washington.
15 N. Charles St., Baltimore.
443 Wood St., Pittsburgh.

FOR SALE. THE ADAMSON CO.,
Patent Solicitors, Muncie, Ind.

PATENT

ORIMA'TI ON
For Users of Stenm |

Van Duzem's Batent Steam Pump

No Packing or Oil, 18
% Requires { No Repairs ot Skill, Reli-
i No Care or Attendance. $ ab'e.
Can pump any kind of liquid; ever
read{ no moving parts; all brass can-
@ not clog nor get out of order, fullytested
hundreds in daily use ; every pump guar-
anteed; not liike cheap Pumps made
of Iron all sizes to 8 inch discharge;
prices from $1. ugwm-d capacities from

100 to 20,000 gallons per hour tate for what purpose
wanted and send for Catals Pump:
VAN DULI'.N 'l!lF'.l‘ bincinnnti. 0.

Plcn cnn’l‘. Lnss E } ~na‘ o 18
scanmxcm ‘,. X ¥y

OTTO GAS ENGINE.

A “ OTHER GAS ENGINE
" POING THE SAME WORK.

Oy ... - PHILAGELPHIA and GHICAGO.

© 1887 SCIENTIFIC AMERICAN, INC.

NSURMNCE

. LOSSES PAID IN 67 YEARS

The Lar est and Strnnm-s

J.HENDE

SWRITE

THE.

LIFESHORT- WAY

Addneaa' The Amerlcan Writing
Machine Co., Hartford, Conn.;
New Yort Office, 237 Broadway,

Patents n Brazil and Mexico.

Until quite recently, considerable diffi-
culty has been experienced by inventors
in obtaining patents in both Brazil and
Mexico. The requirements of the officials
of these countries caused much bother
and delay, and the expenses of a patent
corresponded therewith.

But there no longer exists that trouble
and delay<in obtaining patents in either
country. The proprietors of this paper
have perfected arrangements with resi-
dent professional gentlemen in both
countries, Brazil and Mexico, which en-
ables them to obtain patents within
reasonable time and at reasonable cost.

These two countries embrace an enor-
mous area of territory, and makers of im-
proved machinery and implements are
now finding a market for their produets
in those countries.

The cost need no longer deter inventors
from obtaining patents in either Brazﬂ
or Mexico. .

For further information address

MUNN & CO.,

Proprietors SCIENTIFIC AMERICAN,
361 Broadway, New York. .

$10.00 to $50.00

ness. gic Lanterns and Views of popular sub-
ects. uttalognes on anhcatmu Part 1 Optical, 2

athematical, 3 Meteorolggical, 4 Magic l.anterns, ete.
L. MANASSE, 88 Mudlson street, Chlcazo, lll.

T ni “htv
ight a.lid pro-
fitable busi-

Encyclo- Diamond Book free,
pedia of Drills and 25¢. for
700 Engrav Lightning mailing’ it.
mﬁs of Hydraulic American

WELL Well Works,
TOOL S Machines| Aurors, IIL,

FOREIGN PATENTS.
Their Cost Reduced.

The expenses attending the procuring of patents in
most foreign countries having been considerably re-
duced the obstacle of cost is no longer in the way of a
large proportion of our inventors patenting theirinven-
tions abroad

CA NA DA .—The cost of a patent in Canada is even
less than the cost of a United States patent, and the
former 1ncludes the Provinces of Ontariv, Quebec, New
Brunswick, Nova Scotia, British Columbia,and Mani-
toba.

The number of our pat who avail th lves of
the cheap and easy method now offered for obtaining
patents in Canada is very large, and is steadily increas-
ing.

ENGLAND.—The new English law, which went into
torce on Jan. 1st. 1885, enables parties to secure, patents .
in Great Britain on very moderate terms. ABritish pa-
tentincludes England, Scotland, Wales, Ireland and the
Channel 1slands. Great Britain is the ;tcknowledged‘
financial and commercial center of the world,and her
goods are sent to every quarter of the globe. A good
invention is likely to realize as much for the patentee
i England as bis United States pgtent produces for
him at herae. and the small cost now renders it possible
for almost every patentee in this country to secure & pae
tent in Great Britain, where his rights are as well pro.
Jected as in the United States.

OTHER COUN'TRIES.—Patents are also obtained
on very reasonable terms in France, Belgium, Germany
Austria, Russia, Italy, Spain (the latter inclades Cuba
and alltheotherSpanish Colonies), Brazil, British 1ndia
Australia, and the other British Colonies. .

An experience of FORTY years nas enabled t@u

publishers of THE SCIENTIFIC AMERICAN to estapiish
competent and trustworthy agencies in all the principal
foreign countries, and it has always been their aim to
have the business of their clients promptly and proper-
1y done and their interescs faithfully guarded.

A pamphlet containing a synopsis of the patent laws
«f all countries, including the cost for each, and othe
information u eful to persons contemplatmg the pro-
curing of patents abroad, may be had on application to
this office.

MUNN & ('O, Editors and Proprietors of TH= bcx-
ENTIFIC AMERICAN, cordially invite all persons desiring
any information relative to patents, or the registry of
trade-marks, in this country or abroad. to cuall at their
offices, 861 Broadway. Examination of inventions, con-
suitation, and advice free. Inquiries by mai] nmmpﬂy
answered.

Address,

4

MUNN & CO., )
Publishers and Patent Soljcitors, -
- 8 Broadway, New York.
BRANCH OFPFIOES: No. 622 and 624 F' Sireet, Pacifie
B‘ﬂdlnq.nm‘tt.h Streets Wazkington, D, Gy .
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“Wdvertisements.

nside Page, each insertion - - = 75 cents a line.

ack Page each inseriion - - - $1.00 a line.

The above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and isset inagate type. Engravings may head adver-
tisements at the same rate per agate line, by measure-
‘ment, as the letter press. Advertisements must be
received at publication office as early as Thursday morn-
ing to appear in next issue.

~— Will you please send us your
N address by postal card and
give us the privilege of tell-
ing you the whole of our
story ?

J. MEANS & CO.

43 Lincoln St.,
Boston, Mass.

CONNECTION BETWEEN THE CRY-

stal Form and the Atom Composition of Chemical Com-
pounds.—A lecture by \Wm. Barlow, in which a new
atomic theory is proposed. I!llustrated with 16 engrav-
ings. Contained in SCIENTIFIC AMERICAN SUPPLE-
MENT, No. 333. Price 10 cents. To be had at this office

and from all newsdealers.

Wells, Oil and Gas Wells, drilled
by contract to any depth, from 50
to gogg feetil ‘We also manufacture
an rnish everything required
to drill and com;{g 3

able Horse Power and Mounted
Stearn Drilling Machines for 100 to
600 ft. Send 6 cents for illustrated

catalogue.
PierceWellExcavatorCo.
New York.

RAILWAY AND STEAM FITTERS' SUPPLIES
Rue’s Little Giant Injector.
SCREW JACKS, STURTEVANT BLOWERS, &c.
JOHN S. URQUHART, 46 Cortlandt St., N. Y.

LYON & HEALY 4

Svate & Monnoe Sts., CHicaco,
will mail, free, their newly enlarged 4
Catalogue of Band Instrumeats :
Uniforms and Equipments, 400
Fine lilustrations describing every,
article required by Bands or Drum
Corps, including Repairing Mate-
rials, Trimmings, etc. - s
Coutains  [nstructions for

_LAmateac Bands, Exercises and Scales,
aDrum Major’s Tactics, By-Laws, and a
elected List of Band Music.

S e CARY & MOEN (@)
STWQT@ESCRIPTION e @

234 520 1. EVERY & STEEL SPRINGS. NewvoRkciTy

1

HYDRANT PRESSCRE
the cheapest-ipowerknown.
Invaluable for blowing
Church Organs, running
Printing Presses, Sewing
Machines _im _ Households
ing Lathes, Seroll
xrindstones, Coffee
Sausage Machines,
eed Cutters, ric
Lights, Elevators, ete. It
needs little room, no firing
up, fuel, ashes, repairs, en-
gineer, explosion, or delay
no extra insurance, no coal
) \ PRl bills. Is noiseless, neat,
" g i compact, steady;wiil work
- e g at any 1gwressm‘e of water
M TO above I5 1b.; at 40 1b. pres-
AT E s surehas 4-horse power, and
; capacity up to 10-horse

power. Prices from $15 to $300. Send for circular to
- THE BACKUS WATER MOTOR CO., Newark, N. J.

VOLNEY W. MASON & CO.,
FRICTION PULLEYS CLUTCHES and ELEVATORS

PROVIDENCE, R. I.

e ‘ '
P - C M BREINIG. AGENT,PRNcIPL(Fricc AT akuiaci

’

_SUPPLIES FROM| |

o NEW YORK BUSINESS (FF

~ "WHEELERS T°

>
>

95 -
ENT

PREINIGS LITHOGEN §ILIGATE

LITHOGEN PRIMER.,. WOOD STAINS
_SILEX FLINTAN FELDSPAR

PAMPHLET GIVING DIRECTIONS FOR _FINISHING HARD W0OD FREE TO ANY ADDRESS.

N .
w NEWMILFORD,Com
98 MAIDEN LANE. MANUFACTURERS OF
‘Woub JULLER.
AINT.

PATENT

JACKET KETTLES,

Plain or Porcelain Lined. Tested to 100 1b.
pressure. Send for Lists.

HAND, BURR & CO.
614 and 616 Market St., Philadeiphia. Pa.

ICE-HOUSE AND REFRIGERATOR.
Directions and Dimensions for construction, with one
illustration of cold house for preserving fruit from
season to season. The air is kept dry and pure through-
out the year at a temperature of from 34° to 36°. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT No. 116.
F";ice 10cents. To be had atthisofficeand of all newse
alers.

3 ASPECIALTY

JOHN GREENWOOD &
ROCHESTER N.Y.

AQUA PURA

BY NATURE’S PROCESBES

Matter in Suspension
and ORGANIC an
semi=Noluble Ele=
ments removed.

Hard Water Made Soft.
Cities, Towns, Mills, Hotels,
and Private Houses Sup-
plied and Results
Guaranteed.

Scale in Bollers Avoided.
1'wo per cent.added tothe
Annual Water Rates in any
city _will give the people
PERFECT WATER for all

: time.
Send for Circulars and Estimates.
NEWARK FILTERING (0., NEWARK, N. J.

TRIBUNE BUILDING, NEW YORK.

Turbid Water Made Clean.

To Business Men.

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. 1Its circulation
is many times greater than that of any similar journal
now published. It goes into all the States and Territo-
ries, and is read in all the principal libraries and reading
rooms of the world. A business man wants something
more than to see his advertisement in a printed news-
paper. He wants circulation. This he has when he
advertises in the SCIENTIFIC AMERICAN. And do not
let the advertising agent intluence you to substitute
some other paper for the SCIENTIFIC AMERICAN, When
selecting a list of publications in waotea you gecide 1t i8
for your interest to advertise. Thisis frequently done,
for the reason tnat tne agent gets a larger commission
from the papers having a smull circulation thanis allow-
ed on the SCIENTIFIC AMERICAN.

d For rates see top of firet column of this page, or ad-
ress

MUNN & CO., Publishers,
361 Broadway, New York,

AND MILL FURNISHINGS,
MANUFACTURED BY MUNSON BROTHERS,
UTICA, N, Y., U.S. A, ~

MUNSON'S PORTABLE MiLS,

"w1 John St., New York,

A FFAIR OFFER.

If you will put a JENKINS BROS. VALVE on the worst place you can find, where you
cannot keep other Valves tight, and if it is not perfectly tight or does not hold Steam, Oils, Acids,
or other fluids longer than any other Valve, you may return it, and yourmoney will be refunded_

To avoid imposition, see that valves are stamped ‘‘Jenkins Bros.”
JENKINS BROS.,

13 So. ¥ourth S¢,, Phila.

103 Milk St., Boston.

tainin,
er wit/

ROCK BREAKERS AND ORE CRUSHERS.

‘We manufacture and supply at short notice and lowest rates, Stone and Ore Crushers, con-
the invention described in Letters Patent issued to Eli
NEW AND VALUABLE IMPROVEMENTS, for which Letters Patent were granted May 11th
and July 20th, 1880, to Mr. 8. L. Marsden. AH
the superintendence ot Mr. Marsden, {
the manufacture of Blake Crushers An thi

. FARR FOUNDR
COPELAND & BACON, Agents;

W. Blake, June 15th, 1858, togeth-

Crushers supplied by us are constructed under
prithe past twenty years, has been connected with

D MACHI C(F » Manufrs., s Conn
ACHINE T8., Ansonia .
E Y ORK R

who

UNE

wood,
read;

UALLED for CEMENTING
glags, china, paper, leather, &c. Always
or _use, Pro; srongest glue Tlmowa >
AWARDED ¢
COLD &%D o
Masgs.

Gloucester,

sia(ement Co.,Semsieaocsiasps

of Patent \Wood Working Machinery of every descrip-
tion. Facilities unsurpassed. Shop formerly occupied
by R. Ball & Co., Worcester. Mass. Send for Catalogue.

| COPPER TUBES,
SRETTBRASS BRASSW

Mention this paper.

PATENTS.

MESSRS. MUNN & CO., in connection'with the publi-
cation of the SCIENTIFIC AMERICAN, continue to ex-
‘amine improvements, and to act as_Solicitors of Patents

Jnventors. T -

«€xperience, and now have unequaled facilities for the
;ii‘epar“ition of Patent Drawings, Specifications, and the
prosecution of Applications for Patents in the United
States, Canada, and Foreign Countries. Messrs Munn &
Co. alsoattend to the preparation of Caveats, Copyrights
for Books, Labels, Reissues. Assignments, and Reports
on Infringements of Patents. All business intrusted to
them is done with special care and promptness, on very
Treasonable terms.

A ipamphl(_at sent free of charge, on application, con-
taining full information about Patents and how to pro-
cure them; directions conceming Labels, Copyrights,
Designs, Patents, Appeals, Reissues, Infringements, As-
slgltl'ments. Rejected Cases, Ilints on the Sale of Pa-

, etc.

. We also send, freeof charge, a Synopsis of Foreign Pa.
tent Laws, showing the cost and method of securing
patents in all the principal countries of the world.

MUNN & CO., Solicitors of Patents,
361 Broadway, New York.

BRANCH OFFICES.—No. 622 and 624 F Street, Pa-
oific Building, near 7th Street, Washington, D. C.

his line of busid ess they have had forty-one years'
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ARTFCRD

SPEGIAL MACHINER
For Grinding and Polishing |

Manufactured by The Somersworth Machine Co.,

E..R. WARE, Agt.,
154 Lake Street, CHICAGO.
‘Write for Circulars.

LEATHER BELTING
best and most reliable Byl
ever introduced. Made be
C. A. SCHIEREN & CO,
' 47 Ferry .St., New York; 416
Federal Street, Boston.

ICE-HOUSE AND COLD ROOM.—BY R.
G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, 59. Price 10 cents. To be had at this office
and of all newsdealers.

FIRE-PROOF. =~

S[LHIS is the perfected form of portable Roofing, manufactured by us
for the past twenty-seven years, and is now in use upon roofs of

Factories, Foundries, Cotton Gins,

Chemical Works, Railroad Bridges,

Cars, Steamboat Decks, etc., in all parts of the world.
Supplied ready for use, in rolls containing 200 square feet, and weighs

with Asbestos Roof Coating, about
Is adapted for all climates and
workmen.

85 pounds to 100 square feet.
can be readily applied by unskilled

Samples and Descriptive Price List free by mail.

H. W. JOHNS MANUFACTURING CO.,

SOLE MANUFACTURERS OF
H.W. Johns’ Fire and Water-Proof Asbestos Sheathing, Building Felt,
Asbestos Steam Packings, Boiler Coverings, Liquid Paints, Fire-Proof Paints, etc.

VULCABESTON. Mouldea Piston-Rod Paeking, Rings, Gaskets, Sheet Packing, etec.
Established 1858, 87 MAIDEN LANE, NEW:YORK, cHcaas. pitADELPHIA.

© 1887 SCIENTIFIC AMERICAN, INC.

THE AMERICAN BSLL TELEPBOE 0.

95 MILK ST., BOSTON, MASS.

This Company owns the Letters Patent
granted to Alexander Graham Bell, March
7th, 1876, No. 174,465, and January 30th,
1877, No. 186,787.

The transmission of Speech by all known
forms of Electric Speaking Telephones in-
fringes-the right secured to this Company
by the above patents, and renders each
individual user of telephones not furnish-
ed by itoritslicensees responsible for such
unlawful use, and all the consequences
thereof, and liable to suit therefor.

PULLEYS.

Order from our “Special List.”

THE JOHN T. NOYE MFG. CO,
BUFFALO, N. Y.

Columbia Bicycles
and Tricycles.
CATALOGUE SENT FREE.
The POPE MFG. C0.,597 Washington St., Boston®

Branch Houses: 12 Warren St., New
York: 115 Wabash Ave., Chicago.

Sciendific Qmerican

FOR 1887.
The Most Popular Scientific Paper in the World.

Only $3.00 navzem', including Postage. Weekly.

Numbers a Year.

This widely circulated and splendidly illustrated
paper is publislied weekly. Every number contains six-
teen pages of useful information and a large number of
original engravings of new inventions and discoveries,
representing Engineering ‘Works, Steam. Machinery
New Inventions, Novelties in Mechanics, Manuf:ctures,
Chemistry, Electricity Telegraphy, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History, ete.

All Classes of Readers find in the SCIENTIFIC
AMERICAN a popular resume of the best scientific in-
formation of the day; and it is the aim of the publishers
to present it in an attractive form, avoiding as much as
possible abstruse terms. To every intelligent mind,
this journal affords a constant supply of instructive
reading. Itis promotive of knowledge and progress in
every community where it circulates.

Terms of Subscription.—One copy of the SCIEN-
TIFIC AMERICAN will be sent for one year—52 numbers—
postage prepaid, to any subscriber in the United States
or Canada, on receipt of three dollars by the pub-
lishers; six months, $1.50;. three months, $1.00.

Clubs.—One extra copy of the SCIENTIFIC AMERT-
CAN will be supplied gratis for every clubof five subscribers
at $3.00 each ; additional copies at same proportionate
rate. . .

The safest way toremit is by Postal Order, Draft, or
Express Money Order. Money carefully placed inside
of envelopes, securely sealed, and correctly addressed,
seldom goes astray, but is at the sender’s risk. Ad-
dress all letters and make all orders,drafts, etc., pay-

ableto
DMMLTITIT & CO.,
361 Broadway, New York.

T ELE

Scientific American Supplement.

'THE SCIENTIFIC AMERICAN, but is uniform therewith
in size, every number containing sixteen large pages.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
presents the most recent papers by eminent writers in
all the principal departments of Science and the
Useful Arts, embracing Biology, Geclogy, Mineralogy,
Natural History, Geography, Archseology. Astronomy,
Chemistry, Electricity, Light, Heat, Mechanical Engi-
neering, Steam and Railway Engineering, Mining,
Ship Building, Marine Engineering, Photogr:phy,
Technology, Manufacturing Industries, Sanitary En-
gineering, Agriculture, Horticulture, Domestic Econo-
my, Biography, Medicine, ete. A vast amount of fresh
and valuable information pertaining to these and allied
subjects is given, the whole profusely illustrated with
engravings.

The most important Engineering Works, Mechanisms,
and Manufactures at home and abroad are represented
and described in the SUPPLEMENT.

Price for the SUPPLEMENT for the United States and
Canada., $5.00 a year, or one copy of the SCIENTIFIC AM~
ERICAN and one copy of the SUPPLEMENT, both mailed
for one year for $71.00. Address and. remit by postal
order. express money order, or check,

MUNN & Co., 361 Broadway, N
Publishers SCIENTIFIO AMERICAN: .
To Foreign Subscribers.—Underithe. :
the Postal Union, the SCIENTIFIC AMERICAN I8 B0%5ent. .
by post direct from New York, with regularity, to sub-
scribers in Great Britain. India, Australia. and all other
British colonies ; to France, Austria, Belgium, Germany,
Russia, and all other European States; Japan, Bragzil,
Mexico, and all States of Central and South America.
Terms, when sent to foreign countries, Canada excepted,
$4, gold, for SCIENTIFIC AMERICAN, one year; $9, gold

one year. This includes pcstage, which we pay. Remit
by postal or express money order, or draft to order of
MUNN & €O., 361 Broadway, New York,

PRINTING INKS,

HE ‘‘Scientific American” is printed with CHAS,
ENEU JOHNSON & CO.’S INK. Tenth andLome
bard Sts., Phila., and 47 Rose St., pop. Duane 8t,, N.Y.

This is a separate and distinct publicatiom-from... .

for both SCIENTIFIC AMERICAN and SUPPLEMENT for





