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THE BALL NOZZLE.
One of the most attractive exhibits for purely com-
mercial purposes to be seen in this city is that of the
American Ball Nozzle Company, at 837-847 Broadway.
The attention of the passer-by is attracted by the rich
floral decorations and fountains, and by the ever-in-
terested throng which enters the place. The visitor
will soon learn that the whole affair is a grand method
of advertising a contrivance which, although exceed-
ingly simple, is a mystery to the great majority of spec-
tators. The first object shown is a cup-shaped nozzle
inp which is placed a ball of light material; and al-
though the ball in this particular exhibitis not con-
fined in any way, it is found impossible to blow it from
the cup-shaped nozzle.
The why and the wherefore of this phenomenon are
not explained by the exhibitor, and he intimates that
no one has explained it, or can do so.

We think, how- ! the fire.

ever, the reader will be able to understand the phe-
nomenon before we have done with our explanation.
Be this as it may, the device is ingenious and effective.
The cup-shaped nozzle with the ball in it, as shown
in the engraving, and a wire gnard for preventing the
accidental escape of the ball, constitute the invention.
This nozzle throws a fine cone of spray, whether used
as a fire nozzle, as in Figs. 3 and 6, as a fountain, as in
Fig. 4, or as a lawn sprinkler, as shown in Fig. 5.
While in operation in either of these capacities, the
ball moves rapidly with a gvratory motion, and causes
the water to escape in the form of a large cone of
spray. In fire extinguishing this is very effective, as
the volume of water is enormous and the area covered
very large. It serves as a protection to the fireman,
and thus enables him to approach near the fire. It is
very efficient in the protection of property adjoining
For interior fires, especially those in cellars,
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ships® holds and similar situations, it has an undoubted
advantage.

It has still another application, peculiar to itself,
that is the protection of lumber yards and areas con-
taining quantities of combustible material. By the
use of stand pipes provided at the top with ball noz-
zles a radius of 100 feet for each stand pipe and nozzle
will be covered. It will thus be seen that a large yard
may easily be protected from fire brands and flying
sparks and cinders by a few such nozzles. As a lawn
sprinkler the advantages of the ball nozzle are obvious.

There is in the exhibit to which reference is made
a large watertight room with three glass sides, through
which spectators may look, and at intervals the ex-
hibitor eaters, turns on the water and causes it to
pass through the plain nozzle ; then, to show the dif-
ference between the effect of the plain jet and the
same quantity of water passed through the ball nozzle,

1and 2. Experiments illustrating the principle. 3. Hose nozzle. 4. Fountain. 5. Lawn sprinkler, 6. Exhibition of fire noz
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he immediately turns the water from the plain nozzle
to the ball nozzle, and a surprising effect is produced.
The entire room is filled with spray, and it is impres-
sively shown how small would be the chances tor fire
in such a room. The nozzles are made double as shown
in Fig. 3, to permit of throwing either a solid or
spray jet, the passage of the water to either one or the
other of the branches of the nozzle being controlled by
the threeway valve. The lawn sprinkler is either
mounted on a stand or ashort spike as shown in Fig. 5.

The explanation of the phenomenon of the ball
nozzle is as follows: The water issuing at the sides of
the ball produces a zone of vacuum, where the water
is tangent to the ball, on the principle of the ejector.
Air pressure upon the outer surface of the ball tends
to foree it into this vacuum zone, and as the area of
the ball covered by the vacuum is many times larger
than the aperture through which the water escapes to
the cup of the nozzle. the total air pressure on the ball
is greater than any water pressure that would be
likely to be exerted upon the ball; but as the air
pressure is limited to a little less than fifteen pounds
per square inch, we can conceive that there might be
a water pressure which could no longer be opposed
by the air pressure, and as a consequence the ball
would be blown out of the cap.

To prove that a vacuum is formed at the zone
where the water is tangent to the ball, we have
caused a ball to be perforated, as shown in Figs. 1
and 2, and- have proved that a vacuaum exists at
the zone of tangency. by connecting a tube with the

the tubLe, as shown in Fig. 1. The drawing of the
candle flame into the tube shows that air is rushing
in to supply the vacuum produced by the escaping
water.

In Fiz. 2 the parts are placed in similar relation
to each other, but the ball nozzle is submerged. In
this case the outrush of the water produces a vacuum
as before and the air rushingin to satisfy the vacuum
escapes in bubbles through the water. When the
tube is closed by the finger, thus preventing the
air from passing to the nozzle, the bubbles cease.*
These explanations and experiments indicate the
nature of the phenomenon of the ball nozzle.

The Awerican Ball Nozzle Company will make an
attractive exhibition at the Atlanta Exposition, and
will furnish the fire protection and several of the
fountains.

0

'The Wood of Most Uses.

Theoretically speaniug, says Tiwber, of Loadon,
Eug., the oak is the wood which can be put to the
greatest variety of uses, but, as a matter of fact, the
pine is most used, on account of its abundance. The
timber of the oak, which combines in itself the essen-
tial elements of strength and durability, hardness and
elasticity in a degree which no other tree can boast,
has been used as a material for shipbuilding since the
time of King Alfred. It is also employed in architec-
ture, cabinetmaking, corving, mill work, coopering,
and a thousand and one other ways, while the bark is
of great value as furnishing tan and yielding a bitter
extract in continual demand for medicinal purposes.

The timber of the pine is also used in house and ship
carpentry. Comion turpentine is extracted from it,
and much tar, pitch, resin and lampblack. Splinters
of the resinous roots serve the Highlanders instead of
candles. Fishermen make ropes of the inner bark
which the Kamchatdales and Laplanders steep in
water and utilize for making a coarse kind of bread.
The oil obtained from the shoots of the dwarf pine is a
kind of universal medicine among the peasants of
Hungary, while the soft grained silver fir is in much
requisition for the sounding boards of musical instru-
ments, and the Germans employ it almost exclusively
in their vast toy factories. In the manufacture of
lucifer matches, and, above all, paper pulp, thousands
and tens of thousands of acres of pine forests are cut
down every vear, and the timber, constituting the
chief material of English and American builders, is
more used than all other kinds of wood put together.

i

Ruwenzori,

Mr Scott Elliott has been investigating the botany
of Ruwenzori, the giant mountain of Central Africa.
Up to 7,000 feet he found grass and cullivation; then
begins the forest, which up to 8,600 feet consists of de-
cid nous trees, sometimes with thick undergrowth, some-
times quite open, with a profusion of ferns, mosses,
and creepers. From 8,600 to 9,600 feet bamboos grow,
and the predominant feature is the wetness of
everything. Only very watery plants grow among the
roots. Above 9,600 feet tree heather takes the place
of bamboo, and seems to extend to the snow, which
Mr. Elliott could not reach, and even beyond. In one
attempt to reach the summit he found what seems to
him the Alpine lady’s mantle. On the mountain birds
and animals are extremely scarce. He saw a sun bird,
green, yellow, and crimson, above 10,000 feet, and also
saw a robin and a goldfinch.

* For an accouunt of interesting experiments with the ball nozzle
the reader is referred to SupPLEMENTS 87, 47 and &Kl.
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THE NEW YORK STATE FISH HATCHERY, COLD
SPRING HARBOR.

A very commodious and cheerful looking building is
that occupied by the New York Fish Commission at
Cold Spring Harbor, Long Island. It stands at the
level of the Sound, overshadowed on the west by forest
covered hills. Between the highway and the building
are the fish ponds, bordered with grass and separated
from each other by flower beds and trees. The ground
was given in perpetual lease by Mr. John D. Jones,
thegenerous benefactor of the Biological School located
here. This large frame building, erected in 1887, takes
the place of the little brick one hear by, where the
work was at first carried on. Of the seven hatcheries
in New York, this is the only one so near the coast
that it is equally well adapted to raising both fresh
and salt water fish. Another advantage is that during
the summer months, when the fish need least attention.
lobster hatching can be carried on.

The eggs are obtained from lobster men along the

| Long Island and Connecticut shores, who take them

from the ‘‘swimmerets,” where the female carries them
for a year. They are broughtin water to the hatch-
erv and placed in tall glass jars; into the bottom of
these a stream of salt water passes constantly, keeping
the eggs in rapid motion; by means of a siphon, the
water is carried out of the jar into a rectangular
aquarium ; with it go some eggs, and all the baby lob-
sters, as they burst their shells, straighten out and
begin to swim upward.

Of these eggs, 6,900 weigh a liquid ounce, and from
125.000 to 130,000 are placed in each jar at a time; gen-
erally, within five days, all are hatched. When they
have passed over into the aquarium, there is plenty of
room for the struggle which begins with the first hour
of the lobster’s life. As we watch the rapid movements
of the pinkish-white little things, just out of the
shell, from a quarter to half an inch long, we see some
are carrying or eating eggs. Here is one devouring
one of his fellows, a trifle weaker than himself; there
two are struggling for the body of a third; all are
darting about as if for dear life.

At Wood’s Holl, the experiment of putting just 100
little lobsters into a vessel together was tried; at the
end of 30 days, only one remained—ihe fittest had
survived.

Other kinds of food have been given to them, but
the very young lobsters thrive best upon each other;
but for this reason it is unprofitable to keep them
long in the aquarium where we have watched them.
When they are not more than three days old, they
are carried in water to the reefs along the Sound,
where they can hide among the rocks and grow in
comparative safety, feeding upon each other and what
other animal food comes in their way.

Lobster hatching is all that is carried on during the
summer, but during the winter and spring tomecods
and smelts are hatched by precisely the same method,
and are turned into the Sound while not much thicker
than a thread. It is interesting to learn that the
quantity of both these fish and the lobsters caught
along this shorehasgreatly increased since the hatchery
has been in operation. Whereas, at first, the spawn
was all brought from a distance, now it is obtained
right here in the harbor. This seems easily credi-
ble when we are told that during the past sea-
son 382,000,000 tomcod and 41,000,000 smelts were
hatched.

The greater part of the ground floor of the hatchery
is taken up by the 16 troughs, 24 feet long and about
15 inches wide, in which the trout and salmon are
hatched. The supply of water is pumped -from a
spring-fed pond into a reservoir above the hatchery
and flows in a constant stream through these troughs
from the first of November, when trout hatching be-
gins, until spring.

The piles of black objects on shelves against the
walls are the trays upon which the spawn is placed.
They are simply narrow wooden frames strung with
very fine wires, so arranged that they hold the eggs;
but the fish, as they escape from the shell, can slip
between them into the water. When the hatchery is
in full operation, these trays, each holding 10,000 eggs,
are placed five deep all along the troughs.

The process of preparing the eggs for hatching is
done artificially. The spawn is taken from the females
in the ponds when the experienced hand knows that
they are about ready to deposit it.; at the same time
the “mwilt” is taken from the males. ‘T'he two are
quickly and carefully mixed in a pail and in this way
fully 90 per cent of the eggs are fertilized.

The spawn is then ready to be spread on the trays
already described. Then begins the constant and
painstaking work of the foreman and his three as-
sistants. They are kept busy removing empty shells,
dead eggs and the sediment which collects continually.
This cleaning has to be done by the movement of a
feather, so easily may the spawn be injured.

The shades at the windows have to be rezulated by
the sun, for strong light athwart a line of troughs
may quickly drive the tiny fish so close together that
they are smothered.and may even Kkill the ezgs upon
which it falls. Sometimes a streak of dead eggs in
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six troughs shows the path of a single chance ray of
sunshine.

Last year the first eggshatched in fifty-four days after
they were placed on the trays. Some of our readers
may not know that for the first forty-five days of a
trout's life, he lives upon the yolk of his own egg. He
is then about one and a quarter inches long. When
these little fish are fifty days old, and therefore must
be provided with more food than the water in which
they have been hatched can supply, they are turned
out into the ponds.

These ponds are shallow wooden bozxes set in the
ground. Through them the same kind of water as that
in which they were born is always passing. The three
varieties raised, the speckled brook trow¢, the brown
or European trout and the beautiful rainbow trout, of
California, are all put into ponds together, sorted by
sizes only.

In large stone-walled ponds are the ancestors of
these baby fish, separated according to their ages, the
only safety for any being in their exclusion from those
larger and stronger than themselves. Last year 1,050,-
000 trout were raised. We do not know what propor-
tion of these are still here, but there are many thou-
sands much larger, ranging to six years in age. An
inventory of the stock has not been taken this sea-
son.

Besides these quantities of trout, there is a company
of salmon with rich blue fins in a pond of their own,
and a small number of Japanese gold fish, which are
white, with brilliant red blotches on the back, sowme
German ‘‘goldenide” and one great carp live har-
moniously together in their own domain.

The most interesting time to visit these ponds is at
five o’clock in the afternoun, when the fish receive
their dailv meal of sixty pounds of beef’s liver. It is
ground by machinery, that for the *‘fingerlings” be-
ing made very fine. As it is thrown to them, thelarger
fish leap from the water, and all seize it so quickly
that by the time the water is clear and quiet again,
it has disappeared. Very often there is a deathly
struggle for some doubly coveted morsel.

Many experiments with foods have been tried ; mus-
sels, horseflesh, clams, etc., have all been tested, but
so far, nothiug has been found upon which all thrive,
little and big alike, except liver.

The youngest take it for their first regularly adminis-
tered meal, if not so voraciously, yet with just as good
results, as their great-great-grandparents in the big
ponds.

The transportation cans are worth looking at. They
are of tin, cased in wood, and have large perforations
in the covers. Each will hold 8 gallons of water and
5,000 little fish, for it is in these that they are sent to
any part of the State where they are wanted. Travel-
ing with them isno easy task. Anexpert may manage
to care for ten cans as far as Albany, for instance, but
he has no time to watch the express agent in whose
car he travels. Every 20 minutes he must force air
into each can, by means of a special apparatus ; he must
test the water very often, with the thermometer, and
in the course of the journey he will have to pound up
and put into the cans the 500 lb. of ice he carries as a
part of his equipment, for trout need to live in water
at only 55° Fah. Thus begins for the trout a freer
but usually a shorter life in the pond or stream, where
he is sure to fall a victim to one of his cwn kind or to
a sportsman.

It will be interesting to see how long the Fish Com-
mission under its revised administration, with paid
officials from the president down, will do its work
so economically that the State can afford to furnish
the luxury of trout fishing. A. D.
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The Church Census,

The census report, covering the statistics of churches,
which has just come from the press, contains some in-
teresting facts. It is an elaborate work of more than
800 pages, with colored maps showing the extent of
the various organized religious bodies in the various
States.

There are 143 distinct denominations in the United
States, besides independent churches and miscellaneous
congregations. The total communicants of all denom-
inations is 20.612,806, who belong to 165,177 organiza-
tions or congregations.

These congregations have 142,521 edifices, which have
sittings for 43,564,863 persons.

The value of all church property, used exclusively
for purposes of worship, is $679,630,139. There are
111,036 regular ministers, not including lay preachers.

There are five bodies which have more than 1,000,000
communicants, and ten more than 500,000. The lead-
ing denominations have communicants in round num-
bers as follows : Roman Catholie, 6,250,000; Methodist,
4,600,000; Baptist, 3,75,600; Presbyterian, 1,280,332;
Lutheran, 1,230,000; Protestant Episcopal, 540,000.
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Prof. D. C. Eaton,
Prof. Daniel Cady Eaton, professor of botany at
Yale. died at his home in New Haven, after an illness
of seven or eight months.

The Future of the Great Arid West.

Mr. Eugene V. Smalley, editor of the Northwest Mag-
azine, and perhaps one of the best informed writers on
the resources and development of the great West and
Northwest, contributes an interesting® article on this
subject to the Forum for June.

About one-third of our national area, he says, in-
cluding Alaska, is too arid for cultivation, except
where water can be put upon the soil by artificial
means, and General Sherman’s danger line, the hun-
dredth meridian, defines pretty closely the western
limit of safe farming by rainfall. The western bound-
ary of the arid region is marked by the Sierra Nevada
mountains in California and Oregon and the Cascade
range in Washington. The only exception worth men-
tioning to the generally arid condition of this area is a
crescent-shaped section including the eastern part of
Washington and lapping over a little into Idaho and
Oregon. The proximity of mountain ranges causes
this country to receive local rains from the Pacific

‘winds that have not been wholly robbed of their moist-

ure. A large part of Southern California west of the
Sierras is a desert, except where narrow strips of val-
leys have been artificially irrigated and turned into
orange groves and vineyards.

The eastern boundary of this vast arid space, though
approximately marked by the hundredth meridian, as
before stated, cannot be accurately defined, as no
mountain wall exists to cut off the rain-bearing winds.
The country is a great plain from beyond the Canadian
frontier to the Gulf of Mexico, and the rainfall steadily
decreases as one goes west. A belt of debatable
ground where successful agricultural operations are
carried on year after year, called the sub-arid belt,
extends through the Dakotas, Nebraska, Kansas, Okla-
homa, Indian Territory and Texas, with a width vary-
ing from one to two hundred miles. All through this
belt years of drought follow seasons of exceptional
rainfall, and the population HAuctuates accordingly.
The country is only fit for a judicious combination of
stock raising and grain growing on a moderate scale.
One finds on every side ubandoned farms and half de-
serted towns. Some of the Kansas counties lying in
this region have been practically populated and de-
populated two or three times.

The records of meteorological observations, made
with unbroken regularity at the Western military posts,
in some cases for a period of forty years, show tem-
porary variations of climate, but permanent stability.

The vast domain of unquestioned aridity may be
divided into four sections: the great grass plains, the
mountain ranges, the enormous desert area occupying
most of the country between the Rockies and the
Sierras, and, finally, the valleys, where lie the cnly
possibilities of future development in the arid region
outside the mining districts. The meaning of the word
‘** valley ” is here restricted to the bottoms lying along
the streams and the bench lands immediately con-
tiguous, and does not include all the territory drained
by the rivers and their tributaries. An idea of the
proportion of the reclaimable and irreclaimable lands
may be had by running a single furrow through a
twenty acre field and letting the furrow represent the
valleys that may, at greater or less expense, be watered
by canals. The rest of the field will then show the
relative area of the intervening table lands that must
forever remain in their present condition.

The grass plains are the homes of flocks and herds,
but support few towns and no cities ; the mountains
produce more wealth than all the farms between the
hundredth meridian and the Pacific coast, but the
population is shifting in character and will never de-
velop the highest civilization, and the third division is
just as absolutely a desert as Sahara. Only a thread
of valley here and there can possibly be reclaimed.
Desert tracts extend from Mexico nearly up to the
British boundary and embrace nearly all of Arizona,
New Mexico, Utah and Nevada, much of Wyoming,
Colorado, Texas, California and Oregon, and the basin
of the Columbia in the interior of Washington.

During the past few years the reclamation of the
arid lands has been a subject of national interest, but
all that legislation has done thus far is to prove that
corporate enterprise must be depended upon for the
future of irrigation, rather than appropriations from
Congress or schemes financiered on the credit of the
States. There can be no large additional settlements
in the arid states without the building of costly canals,
and Eastern or foreign capitalists must supply the
money for such undertakings. Irrigation in the fruit
districts of Southern California and in the interior of
Washington has built up flourishing communities.
Similar conditions will gradually prevail, as other
valleys in the now arid States and Territories are re-
claimed in the same way. A dense population will be
attracted by the great productivity of such lands and
the certainty of regular and large crops. Continuous
villages will spring up from end to end of the canals,
electric railways will carry the farmers’ produce to the
nearest railroad stations for shipment, and a high
grade of rural civilization will develop.

Between these cultivated regions there will always
remain a wild phase of far Western life on the broad
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stretches .of irreclaimable lands. The realm of ro-
mance, courage and rude physical life will not disap-
pear, but the sedentary dweller in the rich and popu-
lous valleys will be brought into close contact with the
cowboy, the hunter and the miner.

Cycle Notes,

If there ever was a doubt as to the utility of the bi-
cycle, in business or as a means of physical develop-
ment, or of rational enjoyment, that doubtis dispelled,
and even the most conservative is forced to acknowl-
edge that the bicycle is as much of an institution as
anything that has appeared in this century. 1ts con-
quests are not confined to any country, its use is not lim-
ited to any age, and both sexes are equally captivated
by it.

The question that now confronts us is, whether it
has reached perfection or whether it is capable of
further improvement. We think a ecritical examina-
tion by an expert mechanician will result in finding
many chances for improvement; perhaps not in its ac-
tion, for in that respect it seems nearly all that can be
desired, but no one can deny that the possibility of the
failure of the tire or chain when the cyclist is twenty-
five miles from kome, without any means of transpor-
tation other than those nature furnishes him, is most
serious, and calls for improvements, which have been
attempted, but without complete success. A bicycle
with a never-failing tire and gearing that is equal toall
demands upon it is greatly needed.

We have folding cycles, tandems, and twin cy-
cles, we have also the quadricycle, and many adap-
tations of the bicycle to special uses, such as military
operations, mail carrying, ambulances, etc. We have
seen a sedan chair on the bicycle principle, and it
would seem that this idea might be followed out with
profit.

A bicycle with pedals swinging very near the ground
would be easily mounted, and would diminish danger
in case of an upset. A cycle with smaller wheels and
shorter and, consequently, more rigid frame might be
a desideratum for business purposes. A tricycle with
small wheels might be constructed so as to be convert-
ible at will into a bicycle. Something has been domne
in this line. but we believe no practical results have
been reached. This form of machine would be popu-
lar only with a class of timid riders, or of learners, but
it would probably have its uses.

Another form of bicycle in which the saddle is dis-
pensed with and the rider occupies a standing posi-
tion is a possible modification, which might be useful.

It is not intended to convey the idea that inventors
have not considered some of these subjects; but the
fact that these ideas have not materialized indicates
the necessity of greater energy in the bicycle business.

One of the most notable results of the phenowmenal
popularity of eycling is the marked effect of the bicycle
industry on allied trades—and even upon trades that
would seem, at first glance, to be wholly outside of
any such influence. The nucleus of one of the
large bicycle works in this country was a sewing
machine factory, where wheels were made in one cor-
ner of theshop ona very small scale. Soon the mak-
ing of sewing machines became secondary in impor-
tance, and was finally abandoned altogether for
the more profitable bicycle business. This was
only the beginning. Since the use of the wheel
has become almost wuniversal, many radical
changes have been wrought. For instance, a
large watch factory has gone extensively into
the manufacture of cyclometers and is having
difficulty to keep up with its orders. Another manu-
factory devoted to the making of Kknitting needles is
now working night and day turning out nothing but
bicycle spokes. The manufacture of pneumatic tires
has beconie a separate branch of the rubber business,
and several former hose factories have devoted their
energies to it exclusively. Tire making, in tcrn, has
led to the production of a naphtha free from paraffin
or other oily matter for use in rubber cement. The
careful workmanship required for bicycle making has
had a marked effect upon the standard of the average
artisan, and even upon machine shop practice at large.
A case in point is that of a factory where all the lathes
and other running machinery, including the shafts,
have been fitted with the most approved style of ball
bearings. The expense was, of course, great, but the
owner finds that the efficiency of his works has been
increased 25 per cent.

A spiral bicycle track is in course of construction in
an old panorama building in Paris. This track is to
be three stories high, the grade will be three-quarters
of an inch to the yard, and the length 1,625 feet.

—_— 4 -——— —————————————

A Pompeian Bathroowm.

The richest and most complete bath yet found in the
ruins of Pompeii has recently been discovered. Itisa
large building, with sculptured basins, heating appa-
ratus, lead pipes, and bronze faucets. The walls and
flooraretiled. Everything isinan almost perfect state
of preservation, owing to the roof having remained
intact when the city was buried in the year 79.
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TO THE NORTH POLE BY BALLOON.

An expedition has now been organized to make the
trip to the North Pole by means of a balloon. The
chief of this adventurous aerial trip is M. Andrée, an
engineer of the Patent Office of Sweden and a very
able aeronaut, who has made a large number of re-
markable ascents in Scandinavia, in one of which he
crossed the Baltic in a small balloon. The expense,
which will be
about $36,000, has
been defrayed by
means of a public
subsecription
headed bythe
King of Sweden,
who has subscrib-
ed $8,0000 The
balloon will con-
tain 6,000 cubic
meters of gas, and
is being construct-
ed at Paris under
the immediate di-
rection of M. An-
drée. The ascent
will take place in
the month of
July, 1896, from
one of the north-
western islands of
the archipelago of Spitzbergen. M. Andrée has had a
building constructed in Sweden to shelter the balloon
during its inflation, as it may be a number of days be-
fore the wind will blow in the direction of the pole. M.
Andrée wili be accompanied by M. Nils Ekholm,the as-
tronomer, who is now attached as physician to the Cen-
tral Meteorological Bureau of Stockholm. The balloon
will be construct-
ed of double silk
and the cordage
will be very
heavy, so as to
resist the action
produced by the
heat of the sun
on the balloon.
M. Andrée has de-
vised a very in-
genious contriv-
ance for directing
the balloon. The
eMclency of this
device has been
tested by a trip
which he took on
the 14th of last
July. It is com-
posed of a rudder
sail secured to the
apex of the bal-
loon and to the
car by a rope, so
that it can move
freely, and a guide
rope which can be
adjusted to dit-
ferent positions
for 180 degrees of the circumnference of the ring which
is secured to the car.

The guiding is assisted by means of this guide rope,
which isallowed to drag on the ground or in the water.
The eyelets shown in Fig. 3 are intended to receive the
hook of this guide rope.
When the hook is attached
to the central eyelet the
balloon will move in the
line of the wind, but by
adjusting the guide rope to
the other eyelets motion
in other directions is ob-
tained. @ The change is
made with the aid of a dif-
ferential pulley, as shown
inour engraving. The
aeronaut with this rudder
sail, shown in Fig. 4, and
the guide rope can change
the direction of the balloon
at will. In the season
which M. Andrée has
chosen the weather is usu-
ally fine in the Arctic re-
gions, and there appears
to be no good reason why
the expedition should not
be of great scientific value,
even if the pole is not
reached. The most favored
of Arctic explorers rarely
make more than four or tive miles a day, so that the
speed which can be obtained with a balloon will tend
to do away with the great trouble which has heretofore
blocked all the explorers—the shortness of the season.

Fig. 1.—M, ANDREE, THE
AERONATT.

Fig. 2.-BALLOON WITH RUDDER
SAIL.

Fig. 3.—GUIDE ROPE
ATTACHMENT.

A great deal of practical value has been accomplished
by all the explorers, Kane, Franklin, Rodgers, Hall,
De Long, Peary and others; but if success can be at-
tained, incalculably greater benefits to science .anay be
anticipated as the crown of such success. For our en-
gravings and the fore-

going particulars we are

indebted to L’Illustra-

tion.

—_—

Electric Traction Mo=
tors for Steam Rail-
way Trains.

Within a few days
past specially designed
motors have been em-
ployed to haul, for a
short distance, the regu-
lar trains of the Balti-
more & Ohio Railroad.
The service consists in
hauling the trains
through the great
$8,000,000 tunnel, 7,430 fect long, under the business
part of the city of Baltimore. The motors weigh 95
tons each, are 14 feet 3 inches long, and are of standard
gage. They have two trucks and eight wheels, each
62 inches in diameter, and flexibly supported on each
truck are two six-pole gearless motors, one for each
axle. Itissaid that these motors are guaranteed to
pull 1,200 tons at a speed of 30 miles an hour, and that,
in a test, one of them was coupled to a six-wheel New
York Central locomotive and pulled it up and down
the track at will, although the best attainable pull
was made by the steam locomotive against the
motor.

This is but one more illustration of the manner
in which the employment of electricity is being ex-
tended. We last week noticed some interesting trials
of electric motors designed for regular service on the
Nantasket Beach road, near Boston. The ease with
which very high speeds could be obtained in hauling
full passenger trains was amply demonstrated. Subse-
quent trials were made on the same road in the haul-
age of heavy freight trains and with equally satis-
factory results.

That the electric motor may yet displace steam loco-
motives in the regular railway service of the country
seems now a reasonable possibility, and one, too, in
regard to which the principal question is that of rela-
tive cost.

Fig. 4—RUDDER SAIL,

S PP —
Photographs of Lightniung.

‘We have from time to time published interesting
photographs of Jightning flashes. The officials of the
Weather Bureau are now making photographic ex-
periments which they hope will prove valuable, not
only to science, but also from a practical point of view
as giving an idea of the necessary protection for houses
in the city and country. Alexander McAdie has been
engaged in investigating thunder and lightning since
1882. He hasmade a large number of interesting pho-
tographs of lightning, and this summer proposes to
carry out an idea which was original with him. He
hopes,!with the aid of three cameras stationed at
different points, to ascertain the actual dimensions and
power of lightning flashes. The tip of the Washing-
ton monument has been selected as the point on which
Mr. McAdie’s three cameras are sighted. It is the
most exposed object in the District of Columbia, the
play of lightning around the tip being very frequent.
One of Mr. McAdie’s cameras is on the roof of the
Weather Bureau, another in one of the committee
rooms f the Capitol and a third is at a station back
of Fort Myer, across the Potomac River. The distance
from the three stations to the monument is accurately
known, and Mr. McAdie’s object is to get photographs
from the three stations simultaneously of flashes of
lightning around the Washington monument.

With the three cameras, the flash which is fore-
shortened from the Weather Bureau station will be
visible in its entire length from the station at Fort
Myer, or at the Capitol committee room. If Mr. Mec-
Adie should succeed in getting a photograph of a
lightning flash from the three stations, the bolt itself
will be afterward modeled and set up at the Weather
Bureau. Computations as to that particular bolt can
be made with considerable accuracy and the bolt
would be valuable for comparison.

Mr. McAdie has also devised an interesting apparatus
for measuring the duration of the flash. Inside of a
camera there is a small tin plate with fasteners toreceive
a sensitized plate. This plate is made to revolve very
rapidly. When the flash is photographed on the re-
volving plate, it will describe a curve making a certain
number of revolutions around the center of the plate.
As the number of revolutions per second is accurately
known, the number of revolutions on the plate will
give the exact part of a second the lightning flash has
lasted. The results from this contrivance have been
very successful. The Weather Bureau will shortly
issue a pamphlet on protection from lightning, which
was written by Mr, McAdie. It will give some important
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statistics of actual losses, together with the theory of
protection.

There will also be directions for procedure in cases
of apparent death from lightning stroke. Statistics
show that in five years from 1890 to 1894, 1,120 lives
were lost, an average of 224 lives a year. The greater
number of accidents occur in the five months from
April to September. The report will show that many
persons injured by lightning stroke die because of a
lack of proper attention. In many cases animation is
merely suspended, the shock causing the sudden arrest
of the respiratory and heart muscles. The directions
are based upon Dr. Augustin H. Goelet’s book, ‘‘ How
to Deal with Apparent Death from Electric Shock;”
revised and modified for cases of apparent death
from lightning by Dr. W. F. R. Phillips, of the Weather
Bureau.

A REGISTERING LUMBER MEASURE.

The device represented in the illustration is an im-
provement upon an invention described in the SCIEN-
TIFIC AMERICAN of January 12, for which an addi-
tional patent has been granted Mr. George Krueger,
of Johnstown, Pa. In a suitable casing is arranged a

KRUEGER'S LUMBER MEASURE--SETTING TO LENGTH.

series of graduated gear wheels upon a rotatable shaft,
registering devices having gear wheels loosely mounted
on their supporting shafts being held in mesh with
the graduated gear wheels. There is a clutch mech-

anism for each registering device to lock the gear

wheel to its shaft, and a shifting device to actuate

the clutch mechanism and positively connect the gear

wheel of the corresponding registering deviceto its sup-

porting shaft. The device is gaged to the length of
2

PENNA ENG. Co. Fyiur.

KRUEGER'S LUMBER ‘MEA

the lumber measure, and is not only a register, but
calculates the fizures in square feet of all areas over
which the cable is extended. 1t is made to measure
lengths of boards of twelve, fourteen, sixteen, eigh-
teen, or twenty feet, but the apparatus may be ar-
ranged for measuring other lengths.
_ et ——
Kutho Daw.

Prof. Max Muller asks for money to photograph the
inscriptions of the Kutho Daw, near Mandalay, in Bur-
mah, before they are destroyed. The Kutho Daw is a
collection of over 700 Buddhist temples, each contain-
ing a white wmarble slab on which part of the Tripi-
taka, the great Buddhist Bible, is engraved ; together
they give the entire work, which consists of 275,200
stanzas, or 8,808,000 syllables—nearly fifteen times the
bulk of our Old Testament. The language is the Pali
of the fifth century before Christ, believed to have
been spoken by Buddha ; the characters are the Bur-
mese letters, and the text was revised by a learned
commission. The dampness of the climate is rapidly
effacing the inscriptions.

The Noteh of Venus,

A cable dispatch received at Harvard Observatory
July 2, from Professor Weiss, in Vienna, calls attention
to a notch near the south horn of Venus, and asks
American observers to note its time of visibility and
disappearance.
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A SHAFT ALIGNING IMPROVEMENT.

To facilitate quickly and accurately running a line of
shafting, irrespective of the different diameters of in-
dividual shafts in the line of pulleys, clutches, ete., Mr.
Jacob M. Isgrig, of Traverse City, Mich., has patented
the improvement represented in the accompanying
illustration. A special tool is employed to measure
the distance of the shaft from a stretched temporary
cord, to find lateral discrepancies.and a pair of ad-
justable hangers supported on the shafting and carry-
ing a level to find discrepanciesat right angles to the

ISGRIG'S SHAFT ALIGNING DEVICES.

temporary cord. The measuring tool to beapplied at
different points between the shafting and the cord
consists of a tubular body having at its closed end
arms adapted to straddle the shaft, while in its open
end a graduated bar is adjustable by means of a
tapered thread and nut. to indicate the proper distance
from the line of shafting to the temporary line. The
hangers each consist of an angular loop, whose mem-
bers are pivoted at one side and detachably connected
at the other side, the loop being connected at its
lower end with a graduated bar sliding in a tube,
where it is held in adjusted position by a thumb
screw. Connected with the closed lower end of the
tube by a swivel isan open head, with knife edges at
its top and bottom, to support a spirit level or a
straight edge with a spirit level, the level heing sup-
ported at its ends in the two heads as shown inthe
illustration. When the line of shafting to be leveled
is supported] from the floor, the hangers extend up-
wardly and the spirit level is supported upon the op-
posite knife edges of the open head, a detachable
thumb screw and follower in the outer end of the head
being then brought into use to clamp the hanger
firmly to the straight edge or level.
— et ———

A DOOR CONTROLLING ELEVATOR ATTACHMENT,

The illustration represents an improvement applica-
ble to passenger and freight elevators to prevent the
door of the cage from being opened when the cage is
not in place to be entered. It has been patented by

% S S\w
PHILBRICK’S ELEVATOR ATTACHMENT.

Mr. Samuel M. Philbrick, of Portland, Ore. (box 845).
On one side of the cage is a friction roller adapted to
engage the vertical arm of a bell ecrank lever fulerumed
on a bracket attached to one of the posts in the shaft,
the other arm of the lever being pivotally connected
with an arm on a horizonral shaft having a stop arm
adapted to move into and out of the path of the door.
This stop arm remains in the path of the door when
the cage is traveling between floors, but the friction
roller at the side of the cage, as the latter nears the
landing, swings the bell crank lever to move the stop
out of the way, the door to the shaft thus remain-
inglocked when the cage is away from the shaft en-

trance. To prevent the starting of the cage before
the door is closed, a longitudinal ridge or projection
on the door is adapted to engage a catch on a shaft
on which is a torsion spring, and which turns in
bearings on a frame secured to the cage, carrying
the upper part of the starting and stopping lever.
The free end of the catch has lugs engaging op-
posite sides of the lever, which cannot be moved by
the operator until the door is closed. On the lower
end of the shaft on which is the catch is an arm
adapted to pass into a recess in the elevator shaft
near each floor, preventing the up or down move-
ment of the cage excepting upon the proper wove-
went of the lever.

Seeds and Their Use.

Queer seeds will be an interesting feature of the ex-
hibit of the Department of Agriculture at the Atlanta
Exposition, says the Washington Star. Among those
shown will be various kinds employed for food by the
Indians of North America. The latter eat the seeds
of certain cacti, which are parched, pulverized and
made into a palatable gruel. Their fondness for the
seeds of some pines is well known, these *‘ pinions”
being to them what sugar plums are to white people.
Sunflower seeds, too, they parch, grind, and make
into cakes, which are said to be equal to corn bread.
From the same seeds they get oil for anointing their
bodies.

Seeds of many kinds have been found in the ruins of
the ancient cliff dwellers of Utah, the evidence being
satisfactory that they were used for food. Among
these may be mentioned the common garden bean,
which is also discovered in mounds in Arizona.
Though of European origin, this vegetable was culti-
vated by the aborigines of this country at a very early
date. The cliff dwellers used to eat the seeds of the
ordinary ‘ pigweed.” Indians generally to this day
consume the seeds of many species of grasses, mak-
ing bread and mush from them. Along the rivers
in Colorado and Arizona grass seeds are collected in
great quantities for grinding into flour. Grape
seeds, gourd seeds, and acorns are likewise employed.

The exhibit described will include a collection of
poisonous seeds, such as the famous Calabar bean,
which is said to be worse than strychnine. This bean
is used by the natives for an ordeal. If a person issus-
pected of a crime, he is compelled to eat one, being
judged to be guilty in case of death, which is almost
inevitable. Another interesting seed, employed for a
like purpose, is that of the ‘‘ordeal tree” of Mada-
gascar. Itis said to be the most deadly of all vege-
table products. One of these seeds, about the size of
an almond, will kill twenty men. The local nae of
the plant is * tanghinia.” Yet another seed,alleged to
be poisonous, is that of the common cockle, which,
finding its way into wheat fields, poisons the bread
made from the wheat. It is the bane of wmillers in
the Northwest.

Another kind of seed, known to science as the
‘*hyaenanche globosa ” is powdered and sprinkled on
meat, in the neighborhood of Cape Colony, for the
purpose of poisoning hyenas. 1t is popularly sup-
posed that horse chestnuts are very unwholesome.
Nevertheless, in Turkey they are roasted for coffee,
fermented for liquor and utilized for horse medicine.
I India there is a kind of seed that varies so little in
respect to size as tobe used for a weight standard. It
is called the ‘‘retti,” and weighs one grain. From its
name is derived the word “carat,” which has come
into oecidental use.

A series of seeds employed as substitutes for adul-
terations of coffee will be shown, also seeds used for
the illuminating oil they contain, for medicine, ete.
An interesting seed is the betel nut, which is chewed,
having a narcotic effect. Possessing wonderful pro-
perties as a stimulant is the famous kola nut of Africa.
From Guatemala comes the candle nut, used for light-
ing. The main entrance of the Department of Agri-
culture is approached through an avenue of “ginko?”
trees imported from Japan, where their seeds are
highly esteemed. But these trees do not fruit in this
country, save in rare instances,

A special display will be made of seeds arranged ac-
cording to their species in such a manner as to show
the extent to which seeds in general areaptto vary
in point of size. It is very desirable that farmers
should obtain seeds for planting that are as big and
plump as possible, for such seeds germinate more
quickly than smaller ones, and the plants produced
from them get a better start.

Curious

Glossy Black Pa;illt forr Bicycles,
A glossy black paint can be made thus:

2N 11115 50600 0060060R 6065 6aA00A 0000 B0600000080850030000 16 oz
Boiling linseed oil............coiiiiiiiiiiiiiniiin 14 pint.
Asphalt .. .......ociiiiiiil o el 3 oz
Resin .. ...... 3 oz
Oil turpentine 1 pint.

Melt the amber in the boiling oil, and add the
asphalt and resin. Mix thoroughly, remove to open
air, and gradually add the turpentine oil. Black
japan also produces a good and cheap black enamel

paint suitable for bicycles.
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APPARATUS FOR RAISING SUNKEN VESSELS.

The illustration represents a two-part hull, with the
parts rigidly connected with each other by an over-
head framework, and carrying hoisting devices for
raising a sunken vessel. It has been patented by
Mr. Hubert Schon, cor. Kaiser and Haslage Avenues,
Spring Hill, Allegheny, Pa. The hull parts support
at their adjacent ends swinging cranes which carry
grappling devices adapted to be raised and lowered
by a hoisting chain. The grappling arms are held in
extended or open position when being lowered to raisc

—

SCHON'S APPARATUS FOR RAISING SUNKEN VESSELS.

a vessel, but on contact with the vessel the arms are
unlocked and the grappling hoaks approach each
other and engage the hull of the vessel. The chains
are drawn up by windlasses on the cranes to raise
the vessel. An indicator denotes the engagement of
the grappling forks with the vessel. The precise con-
struction shown in the illustration may be varied ac-
cording to the work, and the raising apparatus may
be made to raise stones and sand. An apparatus is
also provided for locating sunken ships, and for the
direction of the raising apparatus by telephone.

A BLAST FURNACE WITH CENTER BLAST.

In the furnace shown in the illustration air is forced
to the center of the charge as well as supplied at the
sides, making the whole interior of the furnace a melt-
ing zone, preventing gases going to waste, increasing
the capacity of the furnace, and lessening the wear and
tear on the lining. The improvement may be applied
to any cupola. It has been patented by Mr. Charles
Johnson, of Rutland, Vt. Fig. 1shows the application
of the improvement, Fig. 2 being a sectional view of
the center blast pipe. Into the stack discharge tuyeres
connected with the wind box in the usual manner,
and a center blast pipe is also connected with the wind
box, its discharge being controlled by a gate provided
with a rack meshing with a pinion on whose shaft is a
pulley turned by a driving pulley actuated by a
crank arm. The center pipe is miade in sections. a
trap door in the bottom of one of its elbows facili-
tating the removal of any slag or metal that may run
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JOHNSON'S BLAST FURNACE.

into the pipe. On the top of the section of the center
pipe entering the stack is a series of sockets in which
are pins engaging similar sockets in the lower end of
the next pipe section above, and between these sock-
ets are spacing collars to hold the sections a suitable
distance apart,the size of the tuyere opening being
varied by employing longer or shorter collars.

The upper pipe section is also similarly connected
with a conical cap, forming a second tuyere open-
ing beneath the cap. The pipe sections within
the stack, and the cap, are provided with exterior pins

‘or projections, to facilitate holding thereon a cover-

ing of asbestos or other incombustible material.
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CSorrespondence.

‘Free Pests,
To the Editor of the SCIENTIFIC AMERICAN :

Will you please have the kindness to answer the fol-
lowing questions through the SCIENTIFIC AMERICAN ?
Last year a large size ‘cotton tree” in my yard had
nmillions of worms on, and when they had eaten the
leaves all off, they came dewn the tree and I destroyed
them by burning kerosene and sulphur. I thought I
had completely annihilated the whole lot. Then before
the leaves started this spring I put a large quantity of
common cotton batting around the trunk, with the ex-
pectation that, if any were in the ground, they could
not get up the tree. There were no nests in the tree.
Now, to my amazement, I find that there are again
millionslofflittle worms about three-sixteenthsof an inch
long, comimencing their destructive business. Can you
suggest anything whereby I can destroy these pests
without injury to the tree? And how do they get
there ? GEO. BOXLEY.

Troy, N. Y., June 13, 1895.

[The Agricultural Department could not furnish the
information desired from the description of the insect,
and stated that the determination could only be made
on receipt of some of the wonns and leaves of the tree.
They also stated that they did not know any such tree
in New York State as the ‘“‘cotton tree.” Mr. Boxley
sent the samples and wrote again, the substance of
which is as follows :

‘I have sent you by mail a box in which are some of
the grubs spoken of, also a few leaves of the tree and
a few yellow grubs that are beginning now to fall out
of the tree. Last year I destroved many of these yel-
low grubs and live worms by sweeping them up to-
gether and put on brimstone and kerosene and setting
it on fire. I said cotton tree in my communication to
you because I was under the impression that when it
blows in the springtime the blossoms seem to shed a
material resembling cotton The tree has been out in
leaf only a short time, but these grubs have nearly eaten
all the leaves up, and it is quite a large tree.”]

The Imported EIm Leaf Beetle,
HOW TO PROTECT ELM TREES.
BY PROF. C. V. RILEY.

The ineect so injuriously affecting Mr. Boxley’s trees
at Troy, N. Y., isthe imported elm leat heetle (Galeruca
xanthomeizna). He is under a misapprehension in
reference to the cotton blowing from the blossoms in
springtime, as the leavesshow that the tree is the ordi-
naryv American elm and not the cottonwood or the sil-
ver poplar, which are notorious for shedding an
abundance of light cottony seed in the spring of the
year. The elin leaf beetle in question confines its at-
tacks to different varieties of the elin, and I have treat-
ed it pretty fully in past numbers of the SCIENTIFIC
AMERICAN (vide more particularly SCIENTIFIC AMERI-
CAN SUPPLEMENT, No. 431, 1884, p. 6885). The grubs
referred to in the box sent are the pupee of the elm leaf
beetle. They do not fall out of the tree, but are pro-
duced at the base thereof, or under any rubbish near
to hand. or just beneath the surface of the ground,
from the larvae which have done the damage to the
leaves, and which, being full grown, have descended
the trunk in order to transform into these ‘‘grubs” or
pupz. From these pupe, in due time, come forth the
parent beetles, which deposit their eggs in little groups,
generally in a double row of five or six to a row, on the
under side of theleaves. These eggsare orange-yellow
and bottle-shaped, being broader at the base, or at-
tached end, and terminating in a bottle-shaped neck.

The young larve hatching from these eggs always
remain on the under side of the leaf, eating off the
parenchyma and leaving nothing but the epidermis,
and thus causing the leaf to become seared and brown.
As they increase in size, they frequently eat through
the whole substance ot the leaf, leaving only the larger
veins, so that the leaves become thoroughly skeleton-
ized. The larve are darker when first hatehed, undergo
four moults and become lighter with each moult. The
average duration of the egg state is about one week,
that of the larva state less than two, and that of the
pupa state about a week, so that in the height of the
season the whole cycle of development from egg to
perfect insect may take place in a month. The beetle
assists the larva in its destructive work, eating around
holes in the leaves, but does little harm as compared
with the larva.

There are two or more broods of this insect in the
latitude of Washington each year, but in ordinary sea-
sons apparently but one in the New England States.
The last brood of beetles seek shelter in outhouses,
barns, holes in posts, or in any other shelter that they
can find wherein to pass the winter, and they bezin to
lay their eggs as soon as the first leaves are fully
formed. It is chiefly on the young and tender growth
that the larve thrive.

The cheapest and most effective remedy, and one
that can be easily applied to all trees of moderate or
medium size, is to spray the under side of the leaves

with Paris green, mixed at the rate of one pound to a
barrel of water, four or five pounds of dextrine, mo-
lasses, or flour, or lime being added to increase the ad-
hesiveness of the mixture and also to facilitate the sus-
pension of the Paris green, which does not dissolve in
the water. Another arsenical preparation, known as
London purple, may also be used at the rate of about
three-fourths of a pound of the purple to a barrel of
water. It isimportant that in either case the powder
should be pure, and, on the whole, it is easier to obtain
a reliable article of Paris green, perhaps, than of the
London purple. Of the different substances to be add-
ed, lime is, perhaps, preferable to the others, as it
serves to neutralize any injury to the foliage from an
excess of the poison. The main object of the spraying
should be to cause a uniform amount of the spray to
adhere to the surface of the leaves, and all nozzles
which simply drench the tree and cause the liquid to
run down in a shower to the ground should be avoided
as far as possible. There is nothing better than the
Vermorel modification of the Riley or Cyclone nozzle
for this purpose, at theend of some extension rod. This
will answer for trees from 380 to 40 feet in height, with-
out ladder assistance; but trees that are taller than
this can only be sprayed successfully by means of a
ladder. Any good force pump attached to a barrel
and mounted on a cart or wagon will answer the pur-
pose, being manipulated by ore man, while the other
manages the nozzle. There are a number of different
contrivances offered and advertised by various manu-
facturers, as the spraying of fruit trees, especially ap-
ples, with arsenical poisons has become a rccognized
part of successful apple culture. The same apparatus
will prove equally effective against this el leaf beetle.
If one has a single tree to deal with, perhaps the least
expensive method of spraying the foliage will be by
means of a knapsack pump, which can be carried on
the back, and which, with the assistance of a ladder,
will suffice.

Should the correspondent desire furtherinformation,
I advise him to send to the Department of Agriculture
for Bulletin No. 10 of the Division of Entomology, a
bulletin prepared by the writer and devoted to the
subject.

— S ——————
The Papaya.
To the Editor of the SCIENTIFIC AMERICAN ¢

After exploring the many wonders of the Hawaiian
Islands and their varied forms of tropical vegetation
for more than six months, I have concluded that the
marvelous and little known papaya, papaw, or Asiatic
paw-paw tree and its fruit are fit to rank among the
vegetable wonders of the world. Their effect on ani-
mal tissues is marvelous, and there is no excuse for
tough meats where the papaya grows. The word is
pronounced pap-pie-yae.

When 1 left the haunts of the white man and
wandered out among the natives, I heard so many
stories about the incredible pranks which the papaya
juice performs on old fowls. the meat of bulls, and
other tough animals, that I concluded to make a
thorough test of it. As a result of my experiments I
am able to report that the stories one hearsare correct.
It is simply marvelous the way the papaya juice trans-
forms the toughest animal tissues into choice bits that
would make a gourmet rejoice.

In company with Lieutenant John F. Bowler, late
of the ex-queen’s dragoons, I sought a noble papaya
grove along the sandy beach of the famous Waikiki
watering place. We gathered a bunch of stems and
leaves from a lusty tree which had grown from seed
planted only six months before. It was a noble speci-
men, about 20 feet high, and its seven-lobed leaves
were about 2 feet in diameter. At so young an age
the luscious yellow melon-like fruit hung in golden
clusters from the tree’s long and crooked branches.
Before we expressed the juice of the leaves and stems
we sat beneath the inviting shade and each ate one of
the melons, which were delicious and not unlike cante-
lopes in appearance and consistency, though there was
little similarity in taste. The fruit has apeachy flavor
and is said to be a fine remedy for dyspepsia.

We readily secured about two ounces of the acrid,
milky juice from ourharvest. Taking it home, we put
a few drops into a kettle of boiling water with a very
old. tough fowl, which had been gathered in for the
experiment. It had been boiling for more than an
hour without becoming tender. The result of the
papaya juice was magical. The papain, oractive prin-
ciple of it, dissolved the tissues at once and made the
weat tender and palatable. A piece of veryv tough
beefsteak was then wrapped in the leaves overnight,
and it was a tender morsel for breakfast. The natives
here say that the same results are obtained by hanging
the meat in a tree among the saponaceous leaves. The
mysterious juice differs from animal pepsin, in that its
proteolytic action is not arrested or even delayed in
neutral or alkaline solutions, as is the case with so
many substances that enter the stomach. Its active
principle is technically known as papayin, papayotin,
or caracin, and there is no doubt that the Hawaiians
have long known its value. LeiGH H. IRVINE.

Honolalu, H. 1., May 15, 1898
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The Physical Phenomena of the Atmospherc.

A lecture on the phenomenaof the high regionsof t he
atmosphere was delivered recently at the Royal lusti-
tution by Prof. A. Cornu, F.R.8. Mons. Cornu began
by comparing the atmosphere to an immense thermo-
dynamic engine, the sun being the source of heat and
the interplanetary space the condenser. The most
interesting phenomena took place in the almost inac-
cessible parts of the atmosphere, and, though the diffi-
culties of getting information about those elevated
regions were great, yet he hoped to show that the
physicist was beginning to know much of the real
explanation of natural phenomena, and was even able
to reproduce them in his laboratory. Among the un-
expected static phenomena discovered by ballooning
and in mountain observatories, M. Cornu instanced
three—namely, the facts that many clouds which had
generally been regarded as consisting of vapor were
composed of minute crystals of ice; that at different
heights the direction of the wind was different ; and
that the temperature did not get steadily lower as the
earth became more distant, but that alternate layvers
of hot and cold air were encountered. The first and
last of these facts might have been ascertained by
indirect means from consideration of certain optical
phenomena. From the solar halo might be inferred
the presence of ice crystals in cirrus cloud ; they had
the power of refracting light, and refraction of the
sun’s light by passing through cloud would fully ex-
plain the halo. It could be reproduced artificially by
passing a beam of light through a strong solution of
alum, with a little aleohol added. The alternations of
heat and cold in the atmosphere were deducible from
the various forms of mirage, which dependeda on the
reflection of light from the surface of the different
layers. M. Cornu gave an ingenious reproduction of
the ‘ Alpine glow,” sometimes seen in the Bernese
Oberland, for an example. A valley between two
peaks would become filled with hot air under the in-
fluence of the sun, and the path of the rays of light
reflected from the surface of the hot layer would be
convex asregarded from the earth. After sunset the
hot air would rise and the cool take its place, thus pro-
ducing a hot layer of air above a cooler one. The
light from the sun would now be reflected into a con-
cave ray, which would bend down and illuminate the
mountain, though the sun was in fact below the hori-
zon. M. Cornu then proceeded to speak of the
dynamic phenomena of the air. He said that the
solar energy was of three kinds—mechanical energy
(appearing as winds, cyclones, ete.), calorific energy
(shown by the change of the state of matter, as of
water into vapor), and electrical. He only proposed
to deal with the first of these. The wind was the most
simple mechanical manifestation, and had its origin
in the difference of atmospheric pressure in two dis-
tant places. It never blew in the direction of the line
joining the points of greatest and least pressure, but
always obliquely to the isobarometric lines, and usual-
ly with a circular movement round the points of high-
est and lowest pressure. When from any cause the
equilibrium of the atmosphere was broken down, circu-
lar movements of enormous force, such as tornadoes
and cvclones, were set up. The lecture concluded
with the exhibition of an artificial waterspout.

—)-—0-

'The Acids of Fruits,

The grateful acid of the rhubarb leaf arises from the
malic acid and binoxalate of potash which it contains;
the acidity of the lemon, orange, and other species of
the genus Citrus is caused by the abundance of citric
acid which their juice contains; that of the cherry,
plum, apple, and pear from the malic acid in their
pulp ; that of gooseberries and currants, black, red,
and white, from a mixture of malic and citric acids;
that of the grape from a mixture of malic and tartario
acids; that of the mango from citric acid and a very
fugitive essential oil ; that of the tamarind from a mix-
ture of citric, malic, and tartaric acids ; the flavor of
asparagus from aspartic acid, found also in the root of
the marsbmallow, and that of the cucumber from a
peculiar poisonous ingredient called fungin, which is
found in all fungi, and is the cause of the cucumber
being offensive to some stomachs.

It will be observed that rhubarb is the only fruit
wbich contains binoxalate of potash in conjunction
with an acid. Beet root owes its nutritious quality to
about nine per cent of sugar which it contains, and its
flavor is a peculiar substance containing nitrogen
mixed with pectic acid.

The carrot owes its fattening powers also to sugar,
and its flavor to a peculiar fatty oil ; the horseradish
derives its flavor and blistering power from a volatile
acrid oil. The Jerusalem artichoke contains fourteen
and a half per cent of sugar and three per cent of
inulin (a variety of starch), besides gum and a peculiar
substance to which its flavor is owing; and, lastly,
garlic and the rest of the onion family derive their pe-
culiar odor from a yellowish, volatile acrid oil, but
they are nutritious from containing nearly half their
weight of gummy aud glutinous substances not yet
clearly defined.—G. W. Johnson, in the Chemistry of
the World,
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THOMAS HENRY HUXLEY.

The eminent naturalist, Thomas Henry Huxley,
died at Eastbourne, England, on the 29th of June,
1895, his mind remaining clear to the last. In the
death of Professor Huxley science loses one of its fore-
most exponents and the world one of her most interest-
ing characters. The pocsition of Huxley was unique,
and his death now leaves Herbert Spencer the sole sur-
vivor of the grand quartet of mental giants, Darwin,
Tyndall, Huxley and Spencer, who succeeded in fore-
ing their views regarding man’s relations to lower
forms of life and to the cosmos, commonly called *‘ evo-
lution,” upon an unwilling and recalcitrant public.
Dr. E. L. Youmans defined Huxley’s position in the
world of science as that-of a * philosophical biologist,”
and as such he ranked among the verv first of the
world. “By his individual work in biology Huxley
made important additions to the facts and truths
gathered by Charles Darwin from his observations on
animals and plants and by Tyndall in physics and Mr.
Spencer in sociology. Upon these sciences taken col-
lectively the doctrine of evolution is based. Like all
evolutionists, Huxley soon ran foul of the churchmen
and was denounced as an infidel. He denied the insin-
uations, and in 1869 he invented, orrather revived, the
term agnostic. To the new doctrine of agnosticism, of
which he was the champion, and to his attacks on reli-
gion, was due much of his fame. He
was at all times an intrepid defender
of science, and he was a tower of
strength to the evolutionists.

Professor Huxley was born in 1825,
at Ealing, Middlesex, England. He
was educated at Ealing School, at
which his father was a teacher. At
the age of seventeen he entered the
Charing Cross Medical School, and
after three years of hard study he
graduated with the degree of bachelor
of medicine, taking high honors in
physiology. He then entered the naval
service as surgeon and accompanied
Captain Stanley’s expedition to the
Eastern Archipelago, and during the
voyaze made observation on the
natural history of the sea, devoting
special attention to the Meduss. On
his return to England he was ap-
pointed to succeed Dr. Edward For-
bes as professor of paleontology at
the Government School of Mines in
London. He was also made Fullerian
professor of physiologyv to the Royal
Institution and examiner in physiology
and comparative anatomy of the Uni-
versity of London. In 1856 he went
with Tyndall on his first trip to the
Alps. In 1858 he was made Croonian
lecturer to the Royal Society. At
this time Huxley gave numerous lec-
tures on “The Relation of Man to the
Lower Animals.” In 1863 he was made
professor of comparative anatomy at
the Royal College of Surgeons and re-
mained there seven years. In 1872 he
was made lord rector of Aberdeen
University, and in 1873 he was made
secretary of the Royal Society. On
the death of Frank Buckland, in 1881,
he succeeded that naturalist as in-
spector general of fisheries, and on
the death of Mr. Spottiswoode, in
1884, Professor Huxley was elected
president of the Royal Society. Pro-
fessor Huxley made a visit to Awmerica
in 1876, where he gave some remarkable lectures,
which were published in the SCIENTIFIC AMERICAN
SUPPLEMENT, Nos. 41, 42,43 and 44. Professor Huxley
was a member of the principal scientific societies of
the world and received many honors and decorations.
He had the degrees of LL.D., Ph.D., D.C.L. and M.D.
conferred upon him.

Professor Huxley began his literary work while he
was studving medicine at the Charing Cross Hospital.
His writings did much to popnlarize science. They
include *Oceanic Hydrozoa” and ‘‘Man’s Place in
Nature,” 1863 ; **Lessons on Comparative Anatomy,”
1864 ; ‘ Lessons in Elementary Physiology,” 1866; ‘‘An
Introduction to the Classification of Animals,” 1869 ;
“Lay Sermons, Addresses and Reviews,” 1870 ; *“ Man-
ual of the Anatomy of Vertebrated Animals,» 1871
and ‘‘Critiques and Addresses,” 18738. Other works
were on ‘‘Origin of Species,” ‘ More Criticism on
Darwin and Administrative Nihilism,” * American
Addresses,” ‘‘Physiography,” * The Crayfish,” ‘‘Sci-
ence and Culture,” and the ‘“Advance of Science in
the Last Half Century.”

For the last ten years Professor Huxley has been
practically in retirement. He had a contempt for
autobiographies, but he once sketched his own char-
acter in a few words. ‘‘That man,” said he, “has a
liberal education who has been so trained in youth
that his body is the ready servant of his will'and does

with ease and pleasure all the work that as a me-

chanism, it is capable of ; whose intellect is a clear,
cold logic engine, with all its parts of equal strength
and in smooth working order, ready, like a steawm en-
gine, to be turned to any kind of work, and spin the
gossamers as well as forge the anchors of the mind ;
whose mind is stored with a knowledge of the great
and fundamental truths of Nature and of the laws of
her operations; one wko, no stunted ascetie, is full of
life and tire, but whose passions are trained to come
to halt by a vigorous will, the servant of a tender
conscience: who has learned to love all beauty.
whether of Nature or of art, to hate all vileness, and
to respect others as himself. Such a one, and no
other, has had aliberal education.” The world can add
no higher tribute to the author of these words than
to say that such a man was Thomas Henry Hux!ey.

Motions of the Pianoforte Wire,

The motion of a pianoforte wire when struck has
been investigated by Herr W. Kaufmann, whose paper
on the subject in Wiedemann’s Annalen and noticed
in Nature, is accompanied by a set of very interesting
photographic records, obtained by a modification of
the method invented by Raps and Krigar-Menzel. By
vibrating the wire in front of a luminous slit, and
throwing the image of it upon sensitive paper rotat-
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THOMAS HENRY HUXLEY.

ing upon a cylinder, a white line is traced upon a
black ground. This line, which is due to the interrup-
tion of the luminous slit by the opaque wire, exhibits
all the motions of the particular point in the wire
which is crossed by the slit. In order to bring the
plane of the slit into exact coincidence with the wire,
an image of the slit, produced by a lens with the aid
of the electric are, was thrown upon the wire itself.
Since the hammer struck the wire at the point photo-
graphed, the motion of the wire was traced from the
very first, the commencement of the vibration being
the most interesting stage. Hard and soft hammers
were tried, the latter corresponding to those actually
used in the piano. It wasfound that the duration of
contact is longer with feeble than with hard striking.
As the force increases, the duration of contact rapidly
approaches a limiting value equal to that of a hard
hammer of equal weight. But the practically most
important resultant was the proof that when a wire is
struck at a point between one-seventh and one-ninth
of its length, the fundamental tone has a maximum,
and the harmonics—especially the third—are very
feeble. Hence a wire thus struck gives its strongest
and richest tone. This fact is acted upon by piano
builders, but is not explained by supposing that the
notes of the higher harmonics are struck, thus prevent-
ing thelr being heard. They are heard, but are out-
weighed by the more harmoniqus ones.
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Interesting Medical Discoveries.

Several interesting medical discoveries have recently
been made in Vienna, and announced at meetings of
the Society of Physicians. Thus, Prof. Wagner von
Jauregg, who is in charge of the department in the
university devoted to mental diseases, was induced by
the improvement that always follows upon an infec-
tious disease in cases of insanity, especially if it is ac-
companied with high fever, to bring about that condi-
tion artificially by meansof inoculation with Koch’s
tuberculin. He now claims that, though the decidedly
favorable symptoms soon disappeared after each injec-
tion, there was such a steady clearing of the confused
sensoriumn as to encourage him to continue the experi-
ments. In the course of a discussion that ensued,
it was mentioned by Prof. Albert that transfusion of
blood and subsequent high fever had caused astonish-
ing changes in the mental condition of one of his
patients, whose pronounced melancholia had disap-
peared as if by magie, after the fever had subsided.

He, too, anticipated good results from the artificial
production of high fever in persons mentally de-
ranged.

Dr. Riehl, alecturer at the same university, also has
made a curious discovery. A man was recently
brought into his ward suffering from blisters and
swellings on his hands, as well as on one eye, which
he had touched with a swollen hand.
The man was a gardener, and he attrib-
uted the blisters to a species of prim-
rose, Primula obconica. Experiments
were made and it was found that the
tiny hairs on the leaves and stalks
irritated the skin and gave rise to
swellings and inflammation. Dr.
Riehl succeeded in extracting the poi-
son which the plant contains, appar-
ently for its own protection, and, by
means of injections with it. claims to
have healed more than one ob gigate
skin disease. His experimentt are
not yet completed, but they promise
good results.

The sero-therapeutic method, ap-
plied with so much success in the
cure of diphtheria, has recently been
applied by Messrs. Hericourt and
Richet to the treatment of ecancer.
They collected the serum of the blood
ofan anfmal which they had inoculated
with a solution containing cancerous
or carcinomatous debris. Then, with
a few cubic centimeters of this virus,
they inoculated two patients affiicted
with cancerous tumors of the abdomen
or the stomach. In both cases the
tumor diminished and there was a
manifest improvement. These are
results worthy of attention. Although
it cannot yet be said that canceris
conquered, this is an important step
toward victory.

Jorwalh and the Incandescent Lamp.

One of the most interesting sights
of New York is a performance at one
of theé Jewish theaters on the Bowery,
there being several near Canal Street
patronized exclusively by Russian
Hebrews, in which the plays are pro-
duced in the Jewish-German-Russian
jargon with a medieval crudity.
Each theater has its own plavwright,
who, however, owing to the fondness
of the audience for realistic scenes,
has to divide the honors of the reproduction with the
important personage who creates the reslistic acces-
sories.

How important the functions of the latter are, says
the Electrical World, will be evident from the follow-
ing description of a scene from a play entitled
“ Jonah,” produced at the Old Bowery Theater.

‘*After Jonah has been thrown overboard, for a mo-
went,” says the reporter, *‘it appears that nothing can
save him. But, just as he is sinking for the last time,
a great fish comes along, shaped sowmething like a
fAounder, and deporting itself iike a ball of rubber; it
orens a very wide mouth and Jonah climbs in. In-
stantly the ship, which has been hammering the stage
boards in its wild tossing, becomes still. The ballet
sailors on thedeck set up a jubilant chorus, and a
gauze-dressed angel drops down from the flies, while
the fish—which has disappeared behind the scenes—
turns about and re-enters with a new side presented to
the audience. Thisnew side is as open asthe day
Through an oval window in the whale’s larboard
quarter Jonah is disclosed sitting in great splendor of
red and green, with glow lamps, and not a suggestion
of discomfort.”

>

THE highest temperature in the world is recorded
in the great desert of Africa, where the thermometer
often marks 150 degrees Fahrenheit.
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PORTABLE ELECTRIC DRILL.

We illustrate a neatly arranged portable electric
drilling machine designed by Mr. F. Kodolitsch, which,
it is claimed, can be adaptea to almost any job, how-
ever difficult or inaccessible, and the inventor has de-
veloped a large number of different types which are
employed in the arsenal of the Austrian Lloyd's Steam
Navigation Company. Here, where the workmen are
2,000 in number, only an exceptionally small number
of holes are now bored with the ratchet brace. A net
of electric wires extends all over the place, and each

PORTABLE ELECTRIC DRILL.

shop is provided with a number of special drilling ma-
chines and the necessary cables, so that any man who
requires to bore holes has only to wheel the small port-
able drill to the work and complete the operation at
his bench, and thus saves much time. One of these
machines is intended for boring holes in the deck of a
steamer to receive the screws holding the planking in
place. As will be seen from the engraving, the ma-
chine is mounted on a carriage and can thus be easily
moved from place to place. The motor is slung on
trunnions and drives the drill spindle by means of
gearing. The spindle is fed forward by means of the
hand wheel shown. It isstated that with this device
a man and a boy can bore 400 14 inch holes in 1§ inch
deck plates per day. When used for countersinking,
the work done is from 800 to 1,000 holes per day. For
this latter operation the feed is not touched at all.
The workman simply lifts the countersinking bit out
of one hole by elevating the handles, wheels it to the
next, and dropping it in keeps it there till the opera-
tion is cowmpleted.

In our other illustration the drill is shown at work
in the somewhat awkward job of drilling the rivet
holes for a furnace mouth. In thisinstance the machine
is wheeled up to the front of the
boiler and connected to a special
drilling bar by a flexible shaft. In
the fitting shop of the arsenal the
machines have been largely used.
Thus a large condenser may hawe
all holes bored on one side while it
is being planed on the other.

A condenser for a 5,000 indigated
horse power marine engine has thus
been finished complete without re-
moving it from the table of the
planing machine; even the seats
for the air pumps were completely
finished by a boring bar driven by
one of the portable electric ma
chines, Where necessary, these lat-
ter can beslung by means of tackle,
thus enabling work to be done in
almost any position, In the ship
vard the machines have proved ex-
tremely useful, not only for drilling
and countersinking all rivet holes,
but also for cutting out side lights,
scuttles and hawse pipe holes. The
sternpost bushes may also be bored
out in a similar manner.

In repairing stranded ships the
wachines have proved very conve-

An Immense Fossil Skeleton,

The fossil remains of a huge sea animal are being ex-
hibited in southeastern Kansas. The discoverer came
upon them accidentally while looking for firewood in
the Cherokee Strip. The head, bill, some vertebras, a
few ribs, and the propellers were in a fair state of pre-
servation, but the remainder of the skeleton erumbled
as soon as it was exposed to the air. The bones were
purchased by Henry Patterson, of Humboldt, Kan.,
who at vuce sent a description of them to the director
of the National Museum at Washington. The letter
was submitted to the secretary of
the Smithsonian Institution, with
the request that a qualified man
be sent to investigate the discov-
ery. The fossil is thus described
by Dr. R. L. Patterson in a letter
to the Registered Pharmacist, of
Chicago:

*“The eye sockets are 4 feet in the
long diameter with a space of 20
inches between them, making a
skull diameter of 8 feet and 8 inches.
It has a pointed bill or beak 12 feet
long and a small brain cavity com-
paratively. The vertebre meas-
ure 12 inches each way, and the
distance from tip to tip of the trans-
verse processes is 40 inches, and
resemble those of a mammal ra-
ther than a fish. The ostryodes is
38 inches long; a rib is 13 feet and
8 inches long, circumference 33
inches, and two triangular shaped
bones 35 by 12 feet, the use of which is conjectural,
but supposed to be propellers or fins.”

_— e~ o——— .
Automatic Whistling Device.

‘While there are many wonderful devices on the new
lake steamer North Land, to make her navigation
safe in every way, there is none showing the power of
invention as well as the automatic whistling device.
In connection with this device there is a system of
electrical wiring to all parts of the bridge, by which
the great whistle can be blown at will by the pressing
of a button. To blow a fog signal regularly every 60
seconds it is only necessary to put in a connection
which puts the whistle in control of the electrical
clockwork, and it needs no further attention, as it will
blow all day at regular intervals ; and every time it
blows, a stamping device in connection with the clock
registers on paper tape the date, hour and minute
when the signal was given, as well asduration of blast.
In case of some steamer getting across the bow of the
North Land during a fog, and being cut in two, the
testimony of this tape showing the regularity of the
fog signals would be valuable. The same clockwork
registers time and date of passing signals, and when a

telegraph, which permits of no mistakes. To make
assurance doubly sure, however, for contingencies
arising that could not be signaled, there is a regular
telephone in the dog box connected with one in the
engine room.—Marine Review.

AN AUTOMATIC BICYCLE TIRE INFLATER.
This is a device for keeping the pneumatic tire of a
wheel inflated to the desired degree, the device being

SN

STANFORD'S AUTOMATIC TIRE INFLATER.

adjustable for maintaining a hard or soft tire, as may
be preferred. It has been patented by Mr. Philip W.
Stanford, of San Francisco, Cal. The large figure rep-
resents the device applied, the piston rod of the pump
being seen through a cut-away portion of the tire,
while the small figure is a sectional view of the pump.
The piston rod is hollow, and has at its lower end a
foot piece normally abutting against the inner surface
of the outer wall of the tire, and an air exit port com-
municating with the interior of the tire. There is in
the piston head a port controlled by a spring-pressed
valve, and in the head of the cylinder is a port formed
in the plug of a dust filter screwed into the head, the
latter port being also closed by a spring-pressed valve,
while within the eylinder and between its head and
the piston is a spring to return the piston. The con-
nection between the piston and cylinder and the wheel
is made by a flexible sleeve, a foot flange of which is
clamped between the outer surface of the rim and the
inner wall of the tire, the packing and sleeve allowing
the parts to yield to side strains on the piston rod.
The desired degree of tire expan-
sion is obtained by varying the
projection of the piston rod into
the tire by screwing the rod farther
into or out of the piston, or by
similarly adjusting the foot piece, or
by the adjustinent of the encircling
sleeve. 1n operation, each time the
tire presses upon the ground and
is conpressed at the point opposite
the foot of the piston rod, the up-
ward movement of the latter allows
the air in the cylinder to pass into
the tire, and on the piston being
forced downward by the spring air
is drawn into the cylinder, the air
drawn in passing through a filter-
ing diaphragm designed to free it
from dust.
— e o—

Glucose as Food,

In a recent issue of the Literary
Digest, published by Funk & Wag-
nalls, New York, an account is giv-
en of a paper by Dr. E. H. Bartley,
recently read before the American
Chemical Society, in which Dr.
Bartley condemns the long accept-

nient for drilling out the rivets of
the plates to be replaced.
We are indebted to Engineering
for our illustrations and the foregoing particulars.

o

Elecetric Mirror.

A so-called electric shaving mirror has made its ap-
pearance in England. The electric feature consists of
a beveled frame of translucent material, behind which
is an electric incandescent lamp and reflector. The
light is thus thrown directly upon the face of the user,
with an entire absence of shadow. The lamp has a
flexible cord and socket attached and can be connected
instantly with any existing electric fixture.

The device is wade by Messrs. Evered & Company,
Limited, 27 Drury Lane, London,

PORTABLE ELECTRIC DRILL.

passing signal is blown it disconnects the automatic
whistle, but it can be connected with the pressure of
another button. The valve which opens the whistle
throttle is very finely balanced, and when the dynamo
is not running it can be blown by hand with the
strength of one finger. By means of this tape no
claim can be made for cross signals when they were

not blown. Another feature is the promptness with
which the whistle is blown. It responds instantly to
the button. The electrieal power required to operate

the whole device amounts to that used by a 16 candle
power lamp. In addition to the gong signal between
the bridge and engine room there is the Chadburn
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ed opinion that commercial glucose
is suitable as a food. The Medical
News, commenting on this, says
that this opinion was promulgated
some years ago by a committee of American chemists,
appointed partly under government auspices, and it
has been made the basis for justification of much sub-
stitution and adulteration.

Dr. Bartley says that mere chemical knowledge, or
even experiments on the lower animals or healthy sub-
jects for a brief period, are not sufficient to establish
the harmlessness of a substitute food. Glucose made
froin starch by the action of acid is not the same as
the product of digestion by animal ferments, and it is
not likely that it will be a satisfactory substitute for
the forms of sugar that arise in the process of normal

digestion.
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THE NEW PORT OF BIZERTE.

At the time when Germany was celebrating the open-
ing of the Baltic and North Sea Canal, France also
threw open for navigation a canal and port of great
importance to the commerce of the Mediterranean.
On the 4th of June, three divisions, forming the active
squadron of the Mediterranean, took possession of the
new port of Bizerte. Bizerte, or Bizerta, is the most
northern town in Africa, and is a fortified seaport of
Tunis. The new canal gives access to the Lake of
Bizerte, thus forming an interior basin as large as the
city of Paris. The lake is 12 kilometers (seven miles)
in diameter, and the depth is 10 to 12 meters (32 to 39
feet). The entire navies of all nations could be floated
on this lake. High hills and marshy lagoons render
the lake inaccessible except by way of the canal. It
was only necessary to cut a navigable canal through
this isthmus to render this great roadstead accessi-
ble. The canal is 1,500 meters (4,920 feet) long, 120 we-
ters (393 feet) wide, and 9 meters (30 feet) deep. Its
entrance is protected on each side by jetties 1,000
meters long.

On the 18th of March, 1894, the works were advanced
sufficiently to allow the steamer Ville-d’Alger, drawing
five and one-half meters of water, to pass through.
The new port will shorten the distance between Mar-
seilles and Tunis. We give a map of the lake and
port and a view of the French cruiser Suchet travers-
ing the canal at the opening on June 4, for which we
are indebted to L'Illustration.

P
@

Out Parks Near Cities,

In very many cities throughout the country there
has been, within the last half dozen years, a praise-
worthy spirit of enterprise developed in the laying out
of park areas, in anticipation of the occupation of the
contiguous territory by a more dense population. New
York has thus added to her park lands a great area
of territory possessing splendid possibilities on her
northern borders ; Brooklyn is laying out great addi-
tions to her park lands, including a noble driveway on
the shores of the bay and ocean, and Chicago already
has completed a magnificent park system, including
more excellent roads for driving than can at present
be found in the immediate neighborhood of any other
large city. In Essex County, N. J., a region so near
New York City as to afford a place of residence for
very many of its business men, a movement for the
establishment of a system of parks and parkways has
lately been successfully inaugurated. Commissioners

Laying

have been appointed for devising the best scheme for a
public park system which shall benefit the whole ter-
ritory west of the Passaic River and the city of New-
ark, including the Oranges and Belleville, Woodside,
Bloomfield and Montclair. The system is designed to
make every home in the entire section more attractive
and valuable. For the cowmplete success of the scheme,
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however, on the broad grounds desired, particular care
has been taken to secure a board of commissioners
which will impartially represent all the different lo-
calities, that the entire system of parks and roadways
may have the unity and harmony of a single plan.
The chairman of the committee most active in pushing
the matter, Mr. Frederick W. Kelsey, has received

from the secretary of the Metropolitan Park Commis-

sion, of Boston, an appreciatingly discriminating com-
mendation of the position of the cowmittee in this re-

spect, and urging the importance of the commissioners
being ‘‘freed from the control of many local govern-
ing bodies, who are frequently liable to nullify each
others’ action, entailing large expense upon the public
with inadequate returns.” Owing to the liberal
authority given the Boston Metropolitan Park Com-
wission, according to the secretary, that body ‘“has
now in hand, taken since the beginning of last winter,
some 7,000 acres, included within three reservations,
known as the Blue Hills reservations; about 4,000
acres south of the city in the towns of Canton and
Milton and the city of Quiney; the Middlesex Fells
reservation, in the cities of Malden and Medford, and
the towns of Winchester, Stoneham, and Melrose,
about 3,000 acres, besides the Beaver Brook reserva-
tion, Waltham, of 60 acres, containing remarkable oak
trees of a thousand years’ growth.” The Boston Park
commission has also taken in hand the work of re-
storing and preserving the beautiful Revere Beach,
along the shores of Nahant or Lynn Bay, and the lay-
ing out of numerous attractive boulevards, all immme-
diately accessible from the city.
Cut and Wire Nalls,

To obtain some figures which would give not only
the maximum force, but also the work required both
for driving and pulling various nails, experiments were
lately econducted in the laboratory of Sibley College,
at the instance of R. C. Carpenter. Nails of various
kinds were forced into a piece of Southern pine,
which was as nearly homogeneous as was possible to
obtain.

In making experiments it was noticed that the cut
nail bruised and broke the fibers of the wood, princi-
pally at the end of the nail, whereas the wire nail
simply crowded them apart, and probably did not
move them nuch beyond the point from which they
would return by elastic force, and hence the nail would
be grasped much stronger per unit of area of surface
by the wood. Presenting less surface, there would be,
however, less resistance to starting.

To see what the effect of change of form would be,
a number of tenpenny cut nails were sharpened on
the point by grinding to an angle of about thirty
degrees, so that the fibers in advance of the nail
would be thrust aside, and not bruised and broken.
This served to increase the holding power, as will be
seen by the experiment, over the cut nail of ordinary
shape, about fifty per cent in starting force. and
about thirty per cent in work of resistance to pulling.

OPENING OF THE NEW PORT OF BIZERTE—THE CRUISER SUCHET TRAVERSING
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THE NEW SHIP CANAL.
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Food and Drink for the Sick,

In acute inflammatory rheumatism, meat in any form
is to be avoided, while fruit, green vegetables, gruels,
and vegetable soups are likely to prove beneficial.
Hysterical subjects need a generous meat diet, and
should avoid spirituous and fermented liquors. Con-
sumptives require a liberal diet, and should partake
freely of substances rich in fat, as meats and prepara-
tions of cream or milk. In diabetes, the diet should be
highly nourishing and varied, and should inclade all
meats—excepting liver—and vegetables not rich in
starch or sugar; while all starchy and saccharine foods,
malt liquors and wines are to be avoided. In diseases
of the heart a dry, nourishing diet is most conducive to
the comfort of the invalid, as liquids are absorbed
slowly; the table should be generous, but stimulants
and strong coffee should be excluded, as they readily
excite the heart’s action.

Before presenting the variousreceipts and formulas
available for preparing special varieties of food and
drink for the sick and infirm, we would call attention
to the fact that so-called ** dieting” can easily be car-
ried to extremes, and that due nourishment may thus
be withheld from bodies and organs in which vitality
is running low. Referring to this subject, the late
Prof. Gross, of Philadelphia—to whose utterances the
weight of authority has always been accorded—once
said :

‘*The diet of the sick room has slain its thousands
and tens of thousands. Broths, and slops, and jellies,
and custards, and ptisans are usually as disgusting as
they are pernicious. Men worn out by disease and
injury must have nutritious and concentrated food.
The ordinary preparations for the sick are, in general,
not only not nutritious, but insipid and flatulent.
Animal soups are among the most efficient supporters
of the exhausted system. and every medical man should
know how to give directions for their preparation.
The life of a man is his food. Solid articles are, of
course, withheld in acute diseases in the earlier stages;
but when the patient begins to convalesce, they are
frequently borne with impunity, and greatly promote
recovery. Ali animal soups should be made of lean
meat, and their nutritious properties, as well as their
flavor, may be much increased by the addition of some
vegetable substances, as rice or barley.”

The following rules, suggested by Dr. Napheys,
should always be observed in preparing., cooking, and
serving food for the sick :

All the utensils employed should be scrupulously
clean. Never make a large quantity of one thing at a
time. Serve everything in as tempting and elegant
a form as possible. Put only a small quantity of an
article on a dish at a time. Keep milk and other deli-
cacies on ice in warm weather. Never leave food
about a sick room. Prevent,-as far as possible, the
odor of food in process of preparation from reaching
the sick room. Never offer beef tea or broth with the
smallest particle of fat or grease on it, nor milk that is
sour, nor meat or soup that is turned, nor an egg that
is bad, nor vegetables that are underdone.

Milk is justly held in high esteemn as an article of
diet for the sick. As a rule, it is agreeable to the pal-
ate and easy of digestion; still, in order to insure its
highest usefulness, due management is necessary. A
simple fresh milk diet is not only monotonous, but fre-
quently occasions trouble. Biliousness mayensue and
gastric and intestinal irritation supervene; while the
purity and innocuousness of fresh cow’s milk may
many times be questioned. Only milk recently drawn
from the udder should be used in the sick room, and,
on the score of safety, this should be boiled as soon as
received and set in a cool place. As a nourishing bev-
erage, this boiled milk may be served either cold or
lukewarm, and for weak stomachs may be greatly im-
proved by the addition—when administered—of an
equal quantity of carbonated water.

Milk Gruel.—Scald one-half pint of milk, add six
raisins, and allow to stand five minutes. Take a table-
spoonful of cornstarch and thoroughly mix with two
tablespoonfuls of cold milk. Having placed the scald-
ed milk in a farina boiler over the fire, add the cold
milk and cornstarch, stirring the whole backward and
forward until it begins to thicken; then add one ounce
of sugar and let it cook one minute. Strain, and place
in moulds in a cool place.

Milk Gruel with Oatmeal.—Fine oatmeal, two table-

spoonfuls; milk, one pint. Stir the oatmeal smoothly
into the milk. Then stirit quickly into a pint of boil-
ing water and boil a few minutes until thickened. Add
a pinch of salt and sweeten with sugar.
f Milk Jelly.—As a variation in milk diet, the follow-
ing is recommended : Heat one quart of milk with one
pound of sugar, and, when the sugar is dissolved, con-
tinue the heat at a boiling temperature for about ten
minutes. Then cool well and add, slowly stirring, a
solution of one ounce of gelatine in a cupful of water.
Next add the juice of three or four lemons. Pour into
glasses and set in a cool place. It is necessary to have
the milk quitecold before addingtheotheringredients,
else it will curdle.

Milk Punch.—Good brandy, one or two tablespoon-
fuls; cold milk, one tumblerful. Mix with sugar and

nutmeg, to taste. This is a useful medicinal drink
when a stimulant is required in conjunction with a
nutrient.

Meats and Meat Preparations are usually conspicu-
ous in the dietetics of the sick room. A large propor-
tion of the animal food consumed by mankind is taken
in the form of animal flesh or meat, preparations of
which are most valuable for the nourishment of the
sick.

Beef Tea.—This is best made by dissolving a proper
amount of a reliable brand of * beef extract” in a cup-
ful of boiling water, seasoning with salt, celery salt
and a little pepper, and serving hot.

Beef Juice.—Broil quickly a thick piece of fresh beef
devoid of fat and bone; putinameat press and squeeze
out the juice. Season and serve full strength or diluted
with hot water. .

Chicken Broth.—S8kin and chop up a small chicken,
or half a large fowl, and boil it, bones and all, with a
blade of mace or sprig of parsley and a crust of bread,
in a quart of water, for an hour, skimming it from time
to time. Strain through a coarse colander.

Mutton Broth.—Lean loin of mutton, exclusive of
bone, one pound; water, three pints. Boil gently till
very tender, adding a little salt and onion, according
to taste. Pour off the broth in a basin, and when it is
cool skim off all the fat. It can be warmed up as
wanted. If barley or rice is added, as is desirabledur-
ing recovery from sickness, it should be boiled sepa-
rately unlil quite soft and put in when the broth is
heated for use.

Cutlet for Invalids.—One nice cutlet fromthe loin or
neck of mutton: water, two teacupfuls; celery salt, a
sufficient quantity, or one very small stick of green
celery. Remove all fat from the eutlet and put in a
stewpan with the other ingredients. When fresh celery
is used it should be cut in thin slices before being add-
ed to the meat, and care must be taken not to add too
much. Stew very gently for nearly two hours, adding
salt and pepper to taste, and from time to time skim
off every particle of fat that may rise to the surface.
If the water is allowed to boil fast, the cutlet will be
hard.

Eggs, as articles of diet, are cheap and nutritious;
moreover, they are quite easily digested, if not damaged
in cooking. An egg is rather complete food in itself—
containing, as it does, everything required for the de-
lwelopment of a perfect chick. An average egg weighs
a thousand grains, and is more nourishing than an
equal weight of beefsteak. For invalids, eggs should
be soft boiled, or dropped from the shell into boiling
water and served with crackers or toast.

Cup Custard.—One egg, one cup of milk, sugar, nut-
meg, and salt to taste. Beat egg thoroughly in a tea-
cup, add the milk and flavoring, mix and bake about
twenty minutes in an oven moderately heated. May
be served cold or warm, with or without jelly.

Drinks, properly prepared, are quite as important to
the sick room as food. Especially during the summer
season, and when suffering from febrile conditious,
will the value and ad vantage of cooling and refricerant
drinks be appreciated, while mucilaginous demulcent
fluids will be found soothing to irritable states of the
alimentary canal and pulmonary and urinary systems.

Imperial Drink.—Dissolve fromn two to three drachws
of cream of tartar in a quart of boiling water, add the
juice of one lemon and a little lemon peel, and sweeten
with sugar. When cold, it may be taken freely as a
cooling drink and diuretic. A valuable drink in
threatened sunstroke and passive congestion of the
brain.

Lemonade.—Pare thinly the rind of a lemon and cut
the lemon into slices. Put the peel and sliced lemon
into a jug with an ounce of white sugar and pour over
them one pint of boiling water. Cover the jug closely
and digest until cold. Strain or pour off the liquid.
Citron may be used instead of lemon, and likewise fur-
nishes a grateful and refreshing refrigerant beverage.

Milk Lemonade.—-Sugar, one and a half pounds, dis-
solved in a quart of boiling water, together with half a
pint of lemon juice and one and a half pints of milk.
This makes a cooling, agreeable, nourishing beverage.

Linseed Tea.—Place in a jug one ounce of bruised
linseed, two drachms bruised licorice root, half ounce
white sugar, and two tablespoonfuls of lemon juice,
and pour over them one pint of boiling water. Cover
lightly, and digest for three or four hours near a fire.
Strain through linen before using. This makes a
mucilaginous liquid possessing demulecent properties
and of special value in bronchial and urinary affec-
tions.

Barley Water with White of Egg.—Take a table-
spoonful of coarse barley and wash well with cold water,
rejecting the washings. Then boil for an hour or more
with a pint and a half of clean water, in a covered ves-
sel or saucepan. Add a pinch of salt, enough sugar to
render palatable, and strain. To four or six ounces of
barley water thus prepared add the white of one egg.
The value of this preparation in gastro-intestinal in-
flammation and irritation is not easily overestimated.
In the enterocolitis- of very young infants, its exclusive
administration for thirty-six or forty-eight hours will

often relieye wnen all other measures have_failed.

© 1895 SCIENTIFIC AMERICAN, INC.

‘When a patient cannot be raised from the bed with-
out risk of exhaustion, a medicine tube or crockery
feeder should be used, but the same appliance, or even
one of the same appearance, should not be used for ad-
ministering both food and medicine. The patient’s
mouth should be kept clean and fresh, as should also
all external surroundings.—J. H. Egbert, M.D., in
Dietetic and Hygienic Gazette.

Pineapple Cultivation in Florida.

The question is frequently asked us: “Can pine-
apples be successfully grown in Lake County?” We
unhesitatingly answer, they can. Many are grown,
but generally in small patches, here and there, of
which little is known except to the individual growers ;
yet sufficient to demonstrate the adaptabilfty of our
soil, and showing that with the same treatment they
require elsewhere success is equally certain. We give
below a few facts concerning the plant and the mode
of culture in the interior of the State.

Although the lower Indian River and Lake Worth
region is the great pineapple district of Florida, yet
there are other portions of the State where much
attention is now being given to pineapple culture. In
the vicinity of Orlando the industry has probably
made the greatest advancement, although possessing
no greater natural advantages than many other por-
tions of South Florida. The best results are reached
in this region by growing the plants under a grating
cover, which affords protection from occasional frosts
and strong winds, and shuts out some of -the summer
sunshine. The cover is made of narrow boards placed
a few inches apart on stringers and supported by posts
at an elevation sufficient to allow persons to walk up-
right under it. The sides of the sheds on the north
and west are weather-boarded in order to further pro-
tect the plants from cold winds. The cost of such sheds
varies from $300 to $500 per acre.

Near Orlando there are three large pineries—Russell’s
Fairview and Modela Park. The latter is the largest
covered pineapple field in Florida, and probably the
largest in the world. It contains six acres and about
60.000 plants.

Pineapples grown under cover average mirch larger
in size and bave a better flavor than those grown in
plantations, and hence command a better price. They
generally net the shipper from 15 to 80 cents each. Six
thousand apples sold from the Fairview pinery last
year brought $1,200. The suckers, however, produced
by this pinery, which are in great demand for plant-
ing, were much more profitable, nearly $8,000 having
been realized from their sale.

‘While the pineapple ripening season in the Indian
River region is from April to September, in interior
Florida it is not strictlv confined to these months, as,
under cover, the flowering, and hence the fruiting of
the plant, can be to some extent controlled. There is
hardly a month in the year when ripe apples cannot
be picked from the covered pineries. Grounds border-
ing lakes are favorite pinery sites. The plant requires
frequent fertilizing to insure good and large fruit.
Cottonseed meal is considered one of the best fertiliz-
ers for pineapple plants.

A few facts concerning the pineapple plant botani-
cally considered may add interest to this article. Not
many years ago many people who had not studied the
subject thought that it was a parasite growing on pine
trees, and that the fruit was grown in its aerial
position. This idea may be accounted for by the fact
that the fruit resembles the pine cone (it was so named
from this resemblance), that the pineapple belongs to
the botanical family Bromillaceae, of which the long
moss is a member, and that botanists say that all
plants of this family are capable of ‘‘living on air
alone.” The pineapple plant has long, serrated, sharp-
pointed, rigid leaves, springing from the root of the
plant, and from the center of theleaf cluster a short
flower stalk growth, bearing a single spike of flowers
and a single fruit. In the developwment of the fruit
each flower and the bract accompanying it become
thickened and fleshy, and this causes a crowding or
growing together of the mass, forming a single fruit
covered with berry-like projections—the withered tips
of the remaining petals. It is these petal tips that
give the fruit the appearance of being covered with
eyes. The plant grows to the height of from three to
five feet.—Am. Jour. Pharm.

4 ——
Utilization of Salt Water,

The cable power plant of the SutterStreet Railway,
in San Francisco, probably gets its condensing water
from a greater distance than any other street railway
plantin the world. The water is piped five miles from the
ocean to the power plant. After use in the condenser,
it is piped to the Lurline baths near by, at a tempera-
ture of 100 degrees Fahrenheit. The piping of the
water is done by the Olympic Salt Water Company,
and the Sutter Street Railway pays for its use in the

.condensers.

The daily output is 800,000 gallons. The arrange-
ment is one mutually agreeable to the street railway
and salt water company, and may be a suggestion of
what can be done elsewhere.
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THE HERON,

The neron is a wading bird of the family Ardeidae
and the old genus Ardea (Linn.), including also the
bitterns and egrets. The food of the heron consists
largely of fish and reptiles, but it will eat sinall mam-
malia such as mice and even water rats. There was
found in the stoinach of one of these birds seven small
trout, a mouse and a thrush. Eels are also a favorite
food with the heron, but on account of theirlong, lithe
bodies they are usually taken to shore and Kkilled by
pounding on the rocks or the ground. The heron is
able to disgorge its food, and when pursued by birds
of prey often resorts to this measure. When looking
for food the heron usually stands in shallow water,
where it remains immovable for a long time, but when
it sees a fish or other kind of food it strikes it with its
sharp bill. When attacked the heron instinctively
aims at the eye of its adversary. Even a game cock
has difficulty in protecting itself from the heron. The
beak of this bird is sometimes set on the end of a stick
and used as a spear. The body is rather compressed ;
the neck is very long and is well feathered. The wings
and legs are long. The serrated middle claw is for re-
moving fromn the bill the sticky down which is apt to
adhere to it after cleaning the plumage. The nest is
almost always built upon some elevated spot, as the
top of a large tree or on rocks near the coast. It is a
large and clumsy looking nest made of sticks and
lined with wool. The nests are clustered near to-
gether for mutual protection. The eggs are from four
to five in number and are of a pale green. The heron
itself is gray running into

Scientific Imerican,

The Ether,

The old and fascinating problem concerning the
manner in which the ether moves with or through
matter has been attacked, says Nature, by Herr L.
Zehnder, who contributes an interesting paper on the
subject to Wiedemann’s Annalen. He endeavored. to
decide whether the ether is pushed along by atoms or
bodies, or whether it passes through them without re-
sistance, or, finally, whether only a portion of the
ether adheres to the particles of bodies, and this por-
tion only is carried along, The apparatus used con-
sisted of a cast iron cyvlinder in which a piston moved
airtight. A narrow tube led out from one end of the
cvlinder, doubled back upon itself, and returned by
the other end. Now, if the evlinder was exhausted of
air, and the piston pushed the ether before it, the lat-
ter would stream through the narrow tube with a ve-
locity greater than that of the piston in the ratio of
the sectional areas of the cylinder and the tube. This
ratio was 560, and exhaustion was carried to 1-40,000
of an atmosphere.

To test the motion of the ether, a beam from a bril-
liant sodium flame was passed through two thick
parallel glass plates, the second one being silvered at
the back. This plate, by its two reflecting surfaces,
split the beam into two, each of which traveled through
one portion of the narrow tube. The two beams, re-
flected near the cylinder by a rectangular prism, were
recombined by the same thick plate and returned along
the way they had traveled, being finally reflected into
the reading telescope by the first plate. Interference
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Coloring Photographs,

Hector Kraus thus describes a process recently
patented in Germany. The pictures are colored from
the back. The coloring permits the finest details, in
regard to light and shade, while the brilliancy of the
colors and the effects produced perfectly harmonize
with the general tone of the photograph itself. The
colors employed for this purpose are aniline colors,
which are dissolved in water or alcohol, and the solu-
tion, which can be made either warm or cold, must be
as concentrated as possible. Numerous experiments
have shown that certain aniline colors, dissolved in
water or pure alcohol, give the desired results, while
other colors require a solution, in a mixture of aleohol
and acetic acid, in order to be utilized for this purpose.
The number of aniline colors whiclt can be produced
in this manner is, of course, unlimited. Those colors
dissolved in alcohol, or in a mixture of aleohol and
acetic acid, must be kept in well stoppered bottles, so
that they keep as long as possible the capacity of
penetrating into the paper or other material. In order
to use the prepared colors, they must be diluted with a
medium, consisting of pure aleohol, or alcohol mixed
with acetic acid. This medium makes it possible for
the artist to weaken the different colors inore or less,
and thus to produce darker or lighter tints; besides, it
increases the penetrating capacity of the colors. The
photographs, no matter on what paper or by what
process they are made, are colored before they are
mounted, without undergoing any previous prepara-
tions. It is only necessary that the print is flat, with-
out creases or other de-

black and the plume is
dark slaty blue. The total
length of the bird is about
three feet.

The heron is widely dis-
tributed. The Louisiana
heron is called by Audubon
the “ Lady of the Waters.”
The American varieties of
the heron are sometimes
seen as far north as Massa-
chusetts. The heron was
once one of the commonest
English birds, but on ac-
count of the drainage of
the swamps it is now sel-
dom seen except in locali-
ties where the conditions
are such that the birds can
flourish. For our engrav-
graving we are indebted to
Le Naturaliste.

g

Railway Enterprise in
Egypt.

Consul Penfield, United
States consul at Cairo. in
a report to the State De-
partment, remarks as fol-
lows : Itissaid that Egypt,
in proportion to popula-
tion, has more railway
mileage and better service

than Austria-Hungary,
Spain or Portugal. All
railways are government
property, with the excep-
tion of a short suburban
road from Alexandria along the Mediterranean to
Ramleh, a 15 mile line connecting Cairo with the
health resort of Helouan, and a steam tramway on the
bank of the Suez Canal, joining Port Said with Is-
mailia. These private enterprises, as well as the gov-
ernment lines, are very profitable. The income of the
latter is pledged to certain European creditors of the
country. as a partial consequence of the extravagance
of Khedive Ismail.

A network of rails spreads over most of the delta,
and the main line has for {wo or three years extended
southward in the Nile valley to Giirgeh, 336 miles from
Cairo. Two years hence, the road will be completed
to Keneh, 66 miles further south ; and contracts have
just been signed for carrying it to Assouan, the frontier
town of Egypt, at the first cataract of the Nile, and
710 miles from the Mediterranean. This terminus is
expected to be reached in time for the Upper Nile
tourist traffic of 1897-98.

The moderate speed at which all trains are driven,
save the expresses, and the cheapness of native labor
permit the working expenses to be kept much below
the European average. A level country, with frosts
and violent storms unknown, makes railway construec-
tion a simple matter. Rock blasting, tunneling, ex-
cavating, and trestle building are practically un-
necessary.

GEN. MILES strongly advocates extending the use
of the bicycle in the army. The Signal Corps is now
making a good deal of the specialty of wheeling, and
its use in this branch of the service is to be still further
developed.

THE HERON.

fringes were thus produced in the field of view, the
motion of which would have indicated a motion of the
ether. But no such motion was observed when the
tubes were thoroughly exhausted, so that it must be
concluded that the ether passes freely through solid
bodies. The corollary to thisconclusion, that thereisa
relative motion between the earth and the luminiferous
ether, though investigated by the author by means of
a new and ingenious apparatus on the Rosskopf, near
Freiburg, could not be proved.

@

The Theory of a Draw Cut.

A writer in the Railway Review thus explains why
it is that a knife cuts better when drawn across the ob-
ject to be cut:

*This matter of varying the angle of cut by varving
the motion of the cutting tool is something that is
learned almost instinctively in actual practice. Tle
small boy very quickly comes to understand that his
knife will cut better if he gives the blade a drawing
motion while cutting. Thisisdue to tworeasons: One
that the knife, even on the rare occasions when it is
sharp, is microscopically a saw, and the drawing mo-
tion gives the teeth a chance to act; and the other
that, as the drawing becomes more rapid, the cutting
angle of the blade is made smaller and sharper, so that
a rapid draw really gives a temporary sharpness to the
instrument. These are trifling and elementary mat-
ters, but they will serve to emphasize what I have
many a time urged upon young mechanics: the
desirability, nay, the very necessity, of close observa-
tion of and speculation upon the reasons for the com-

mon phenomena of everyday life.”
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fects. The print is placed
on a retouching frame, or
a similar apparatus, on
wbich it can be seen by
transmitted light, then the
colors are applied with the
brush, on the back of the
print, and diluted with a
certain quantity of the
medium. It is only neces-
sary to keep exactly the
contours, or different out-
lines of the pictures. The
colors possess an extra-
ordinary penetrating ca-
pacity, and enter at once
into the paper, for which
they possess a great
affinity. It is, therefore,
very easy to control the
progress of the work, and
to apply the colors within
the limits where they are
necessary. The liquids
which have served for the
preparing of the colors
evaporate very quickly,
and only the coloring mat-
ter itself remains in the
paper. By turning over
the print it can be ob-
served how the colors ap-
pear on the front, and it
is possible to exactly judge
the effect produced by the
colors, and, if necessary,
to strengthen them by the
application of further
tints. After the picture is colored to satisfaction, it
can be mounted-and burnished like any other photo-
graph; small high lights and finishing touches, such
as jewelry or other small details, can afterward be ap-
plied with ordinary body colors on the front side of
the picture.—Photographisches Archiv., Photography.

An Electric Shock.

A curious accident occurred at Rochester, N. VY.,
June 20. Mr. Frank E. Grover, foreman of the Roch-
ester Gas and Electric Company, who is employed at
the power house at the lower falls, received a shock
from the “rushes of a series wound continuous current
dynamo carrying its full complement of 60 series arc
light street lamps. The electromotive force was thus
nearly 3.000 volts. He was resuscitated after an hour
and a quarter’s hard work by a physician and three
workmen. The men in the station had been made
familiar with the D’Arsonval method, and they went to
work at once to produce artificial respiration by rais-
ing and lowering the arms in rhythm and at the same
time alternately pressing and releasing the chest. This
was continued until a physician arrived. He ordered
the treatment to be continued, though apparently
the patient was dead. Shortly after Grover began to
show signs of life ard in a few minutes natural respira-
tion set in and he soon was well enough to be sent
home. The physician pronounces him out of danger.
All agree be would have died had not artificial respira-
tion been resorted to. There are many cases on record
where death resulted from much less intense currents,
while in some the voltage was as low as 500.
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Electrocution,

By the laws of the State of New York the gallows
and hanging for the execution of criminals condemned
to death are done away with and the instantaneous
electric current is substituted. This method has been
employed in New York State for the past four or five
vears, and is generally conceded to be a vast improve-
ment upon the common hangman’s operations. If
anything connected with the forcible extinguishment
of the life of a criminal can be designated as humane,
then the electric process may be rightfully so classed.

The most recent case of electrocution is that of a
murderer named Buchanan, who was executed at the
Sing Sing prison on the 1st of July.

The New York Herald gives a graphic description of
the scene, by Mr.W. J. O'Sullivan, from whichwe make
the following abstracts :

In the case of Dr. Robert Buchanan, who was elec-
trocuted yesterday, every one present was surprised
on his entrance. Without the least evidence of fear
or bravado he came leaning on the arm of a clergy-
man, walked to the death chair without the slightest
indication of hesitancy, and after seating himself fol-
lowed with his eyes the process of strapping his legs
and arms. There was no tremor of the lips nor nerv-
ous twitchings of the hands. To all outer seeming
he was calm, and was undoubtedly courageous.

After the strapping was completed, and the leather
mask and cap arranged, one of the electrodes was
strapped below the knee, the other being in the cap
put on the head. At a sign from one of the officials
the electrician turned on the electric current, a sudden
powerful and intense tonic contraction of the entire
muscular system was seen, the body straightened, the
legs and arms contracted vigorously, the leather bind-
ing straps creaked loudly, the entire surface of the
body below the base of the neck blanched, the arms
and legs became apparently and were actually blood-
less, and Dr. Buchanan was dead.

As much confusion seems to exist relative to the
lethal effect of the electric current as employed in
electrocutions in this State, it may be of interest to
describe the mode of employing the electric force at
these executions.

In Dr. Buchanan’s case, the first shock was given by
a current of 1,760 volts and 814 amperes. This lasted
for seven seconds, and the current was lowered to 200
volts for thirty Jseconds, then raised to 1,740 volts for
three seconds, and again lowered to 200 volts for seven-
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teen seconds, when the current was cut off, the whole
time during which the current was employed being
fifty-seven seconds.

After this current had been shut off, the prison
physician, Dr. Irwin, and a very experienced physi-
cian, Dr. E. F. Sheehan, of Sing Sing, who has at-
tended nearly all the electrocutions, examined the
neck to discover if the carotid arteries gave any indi-
cations of pulsating. The body of the unfortunate
man emitted two gurgling sounds, with an interval
between them. The electrician was instructed to
again pass the current through the body, which he
did, sending 1,760 volts of 814 amperes for three sec-
onds, and lowering the current to 200 volts for twenty
seconds, when the current was shut off entirely.

The body was then examined by nearly all the phy-
sicians present, to determine if the faintest heart beat
could be detected, and the consensus of opinion was
that life was extinct—as the writer verily believes it
was. After this examination the body was placed on
the autopsy table.

To many the terms volts and amperes convey but
an indistinet idea of the potency of the agent used to
induce death, and the haziness of this idea has been
materially increased by horror mongers who have ex-
ploited themselves recently through the press, the
most noticeable feature of their lucubrations being the
absence of the elements knowledge or disinterested-
ness.

If the reader will regard the voltage as the speed or
velocity of the current and the amperage as the mass
or volume of this same current, he will glean through
this imperfect parallel some idea of what is meant. It
is strange that those who have discussed this matter
in the daily papers either wittingly or unwittingly
avoid mention of the amperage, without which no
estimate can be formed of the potency of the current
or its energy. A locomotive and a bee may travel at
the same rate of speed, say twenty miles per hour.
That speed would, in the case of electricity, be the
voltage. Should a person come in collision with the
bee little damage would ensue, though the obverse
would be the fact in the case of the locomotive.
Wherein lies the difference, both having the same
speed or voltage? It lies in the volume of the mass
or body of each. This would be the amperage in the
case of electricity, and if we multiply the speed or
velocity by the weight or volume of the mass or body,
I'we get the striking force, or what is termed in the case
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of electricity a watt, which is defined as the unit of
energy or working power.

Fearing the foregoing very simple facsimile may not
be sufficiently lucid, we can measure this energy by a
better and more accurate method. Taking the current
employed on Dr. Buchanan, 1,760 volts, 814 amperes.
If we multiply the former by the latter, we have 1,760
X8%—equal 14,960 watts. Now it has been demon-
strated by electricians that 746 watts equal one horse
power. If we divide 14,960 watts by 746 watts, we get
the potency of the current employed to kill Dr. Bu-
chanan as equal to 20 horse power. Such power sud-
denly liberated in a human body can have but one
result—to kill. It did kill, the death being sudden and
painless.

In relation to the two gurgling sounds emitted, and
which have been and will be mnagnified and exaggerated
by caterers to the morbid and grewsome, it will only
be necessary torecall to the reader’smind the fact that
death by electricity is by asphyxiation, or as it is more
popularly known, by suffocation, a death similar in
this respect to one from drowning or strangulation, ete.

-
-
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Castelar on the Press.

When I take in my hands a newspaper, when I sur-
vey its columns, when 1 consider the variety of its
matter and the richness of its news, I cannot help
feeling a rapture of joy for my age and pity for those
ages which did not know this prodigy of huwman intelli-
gence—the most extraordinary of all its creations.

I can understand states of society without the steam
engine, without the telegraph, without the thousand
wonders which modern industry has sown in the
triumphal way of progress, adorned by so many im-
mortal monuwments; but I cannot understand a state
of society which is without that great book of the
daily press in which are registered by a legion of
writers, who ought to be cousecrated to the people,
our afflictions, our perplexities, our fears and the de-
grees of perfection which are approaching in the work
of realizing an ideal of justice upon the face of the
earth.

If one day there were called to judgment all the
institutions in which people so much rejoice, and were
exhibited, each carrying in one hand the good it had
done and in the other the evil, perhaps none could
rise so pure as the press, and none would merit a
benediction more justly due from the human con-
science.—Emilio Castelar, Los Angeles (Cal.) Record.

RECENTLY PATENTED INVENTIONS.
Engineering.

CuT-OFF VALVE.—Franz Markgraf,
New York City. This invention covers a simple valve
mechanism contained entirely in the steam chest with the
main slide valve, with which it acts in unison, being au-
tomatically controlled by the same means that controls
the flow of steam to the valve. The latter has an arched
steam duct entered by an induction port at the top of
the valve, there being an exhaust cavity between the
lower ends of the duct, a spring-preesed cut-off valve cov-
ering the induction port, a cut-off valve actuating device
moving it against the stress of the springs. There is
ample provision for correct adjustment to secure a criti-
cal regulation of the cut-off, and thus effect an economi-
cal and automatic regulation of the supply of steam to the
cylinder.

Railway Appliances.

CoNDUIT ELECTRIC RAILWAY. — Ed-
ward Ebi, Cedar Rapids, Ia. This invention contem-
plates the use of an all-metallic circuit in an underground
conduit, although, if desired, the return may be effected
through the rails. The trolley comprises oppositely pro-
jecting aud pivoted arms carrying the trolley wheels,
ther: being toothed gearing between the inner ends of
thc arms and the lower end of a vertical rod, by turning
which the arms may be raised or lowered to throw the
wheels into or out of contact with the wires.

CAR FENDER.—Isaac Macowsky, New
York City. Journaled in pedestals attached to the car
bottom are shafts connected by gears with a fender and
with a crank arm from which an operating lever extends
up throngh the car platform, the fender being normally
held a certain distance above the ground, but being
moved downward to rolling contact with the rails by the
motorman or gripman actuating a hand or foot lever.
The improvement may be applied to any form of car
without inteifering with the brake mechanism, or with
its cable or electrical appliances.

CLAw BAR.—Louis Trauth and Wil
liam D. White, Gretna, La. This improvement comprises
a heel readily attached to the ordinary claw bar to serve
as a variable fulcrum having a firm bearingat ita bottom,
and enabling the claw bar by a continuous movement to
readily withdraw a spike without bending it. The heel
may also be adjusted to give increaged leverage and with-
draw the spike 1n two movements.

RoLLING STOCK FOR SINGLE RATIL
''RaMwAYs.—Charles Ewing, Barrackpoor, India. This
i.nprovement contemplates the employment of track and
traction wheels, the latter only on onegide of therail, the
car frame overhanging on the other side, and the equili-
Lrium of-the car being obtained by the weight of the
traction wheels and tueir fittings, or the leverage gained
by the distance of the traction wheels from the rails.
The cars may be built at a low cost, being especially de-
signed for use on a cheaply built railway,and to retain
a full load over a badly graded road, as a substitute for
wagon transportation.

Miscellaneous,

BicyYcLE DRIVING GEAR.—Dan G. Bol-
ton, Cooperstown, N. Y. This a changeable gear, appli-
cable to wheels of any make, which may be readily
changed from high to low gear, or (vice versa, while
the wheel is in motion. It has a large sprocket wheel
journaled on a small one, with a driving connection be-
tween the two wheels, there being a loose back plate on
the larger wheel and a locking block moving radially
on the plate engaging teeth on the inner side of the large
wheel.

FoLpiNg BoAT.—John H. Rushton,
Canton, N. Y. This boat has a solid buttom, canvas
sides to the upper edges of which a gunwale is attached,
and braced uprights hinged to the bottom supporting the
gunwale. All parts of the framework and bottom are
attached together, so that when folded the parts cannot
get lost, and in setting up all the parts are easily brought
to their proper position.

MACHINE FOR DEHAIRING FUR SKINS.
—Conrad Schirmer, Brooklyn, N. Y. This machine pro-
vides for the use of two brushes in connection with a
comb for separating the fur to expose the hair or bristles
to be clipped by the shears, one of the brushes being a
reciprocating brush operating in conjunction with the
comb, while the other brush is held in stationary yet ad-
justable bearings, instead of being reciprocated, as in
other machines of this character. The shears have a
straight up and down cut, and may be readily brought
into operation or rendered inactive as desired, while the
feed for the skin being operated upon is automatic.

SUGAR Mi1LL SHREDDER.—Cyprien
Dube, Havana, Cuba. Combined with the endless con-
veyer and chute carrying the cane to the mill is a series
of toothed disks on a shaft which act on the cane to re-
duce it to longitudinal shreds. A roller holds the cane
down on the conveyer and prevents its escape from the
action of the toothed disks, there being guards between
the digks to prevent the carrying over of the cane. The
improvement is designed to insure a more complete ex-
traction of the juice and to economize power by putting
the cane in the best condition for the most effective ac-
tion of the rolle.

DEFECATOR.—Louis Amedee Roussel,
Patterson, La. This improvement comprises a vertical
scum delivery stand pipe in a pan, an adjustable funnel
on the upper end of the pipe and a coil of pipe in the
base of the pan, with means for heating the juice in the
bottom of the pan with gradually diminishing heat from
the outside of the vessel toward the center, to cause the
scum to rise to the surface and float to the funnel. A
pipe discharging through perforations at the level of the
liquid in the pan forces the scum to the funnel, effecting
perfect defecation without manual labor.

EVAPORATING PAN.—William S. Bal-
lou, Bainbridge, Ga. This is an improvement in cooler
and skimmer attachments for ordinary sirup boiling ket-
tles. It is an apparatus to be applied to an ordinary ket-
tle to enable the sirup to be rapidly boiled over a hot
fire without attention, the sirup being moved over and
over to and from the kettle, and being passed through a
strainer and skimmer, so that it is effectually cleaned
and only pure sirup left in the kettle.

CALIPERS.—George Harris, New York
City. This instrument has sectional arms or legs pivoted
at their upper ends to the opposite ends of a body sec-
tion formed of curved or bowed central parts, with an
adjusting device for regulating the movement of the
body members toward and from each other, and the in-
strument having a micrometer adjustment.

PORTABLE STRUCTURE.—Laurence
Nolan, New York City. This is a foldable frame
adapted for supporting shelves or other purposes. It
has pairs of legs pivoted at their middle and pivoted
jointed arms connecting them at this point, pivot bolts
passing through the upper ends of the legs of each
pair, and stirrups pivoted on the bolts to adapt them for
attachment to a bar.

HAME FASTENER.—John N. Goodall,
Portsmouth, N. H. This device comprises a slotted
barrel through which extends a screw having right and
left threads, nuts carried by the screw projecting through
the slot and hooks on the nuts engaging the eyes of the
hames. The device is intended to take the place of the
ordinary strap and buckle, may be readily applied to the
hames to clamp its two ends together and adjusted by
simply turning a thumb piece.

SasH SUPPORT AND LockK.—William
W. Dwigans, Arkadelphia, Ark. This improvement
comprises a curved pocket near the lower end of the side
bar of the sash, and a number of curved pockets in the
bead strip, push pieces entering the pockets and pro-
jecting out through the bead strip, while a ball between
the sash and bead strip is adapted to enter the pockets.
The device effectively supports the sashes at different
points of elevation and automatically locks the window
in closed adjustment.

WASHING MACHINE.—Levi B. Pettit,
Bridgeton, N. J. This machine consists of a tub in
which is a semi-cylindrical rubbing board, and the cover
of the tub has a central ball socket through which pro-
jects the shank or handle of a rubber, the clothes placed
on the board being rubbed by moving the handle back
and forth. On the tub bottom is a sliding rack which
may be pulled out to afford a support for clothes before
or after they are washed.

CoRD FASTENER FOR ENVELOPES.—
Malcolm Scougale, Fort Worth, Texas. For securing a
cord on a merchandisc¢ envelope or like package, this in-
vention provides means for permanently holding one end
of the cord and temporarily securing the free end when
desired. The device comprises a pair of opposed
apertured disks, the outer one convex on its outer sur-
face, and a head above it on a shank extending through
the disks. The shank proper as well as the head is of
two thicknesses, the cord being securely beld by forcing
it between the members of the shank.

ToorH BRUSH. — James W. Dennis,
Cincinnati, Ohio. The brush, according to this inven-
tion, i8 so connected with the handle that it may be
carried to various positions, and when placed at an angle
will be some distance removed from the handle. The
improvement provides a umversal joint or connection
whereby a head may be attached to the handle to re-
ceive heads of different brushes,
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BASKET. — Lewis Bennett, Schuyler,
N. Y. This is a strong and light basket, which may be
cheaply made, and is more especially designed for use on
farms. It is made of a single piece of sheet metal pressed
or stamped into form, and having at its upper edge a
hollow rim, filled by a wooden strip, while its curved
sides are provided with a series of annular encircling
folds.

ADVERTISING SIGN.—Joseph P. Pap-
pin, Brooklyn, N. Y. To serve as bulletin boards, to be
set temporarily on the sidewalk in front of stores, etc.,
this inventor has devised a simple construction, not
liable to be upset by the wind, and which may be con-
veniently folded to store the sign in a small space. It
consists of two hinged frames covered by sign sheets
made of a single piece of sheet metal, the connecting or
top portion of which forms a hood for the upper jointed
ends of the frames, and forms also a spring for closing
the frames.

MATcH Box AND CiGAR CUTTER.—
Isaac L. Townsend and John Conway, Perry, Iowa. In
this box the matches are so placed that by the pressure
of a button a match is delivered, and when it is with-
drawn it is also lighted. In a compartment at one emd
of the box is also arranged a knife or cutter, moving be-
ueath apertures in which a cigar tip may be placed, and
adapted, on the pressure of a button, to cut off the cigar
tip at the same time that the match is pushed out.

SAFETY PIN.--Ephraim B. Lee, Weston,
Mich. This is a pin made of a single piece of spring
wire, and adapted to be easily locked and unlocked when
placed in or removed from the goods. Its tension and
operation are such that when the pin is removed from
its sheath it does not fily outward, but always remains
under cover or in close proximity to a shoe, constituting
a lock which protects its point.

LADIES' HAT orR HAIR PIN. — Paul
Jeanne, Greenville, N. J. This is an ornamental pin
having a movable part arranged to readily change its
position on the slightest movement of the wearer’s head
The invention comprises a casing carrying a vertical
shaft, and a sleeve removably connected with a support-
ing bar or pin carrying an ornament, the shaft locking the
sleeve to the bar or pin. The turning of the shaft and
ornament at each motion greatly heightens the effect and
appearance of the device.

Designs,

PLATEAU FRAME.—Philip F. Schaefer,
New York City. Thie is a low round stand whoee sup-
ports each consist of an animal’s head and leg, in foliated
ornamental work, the body being surmounted by a
border comprising a band and a series of small figures.

ToBAcco Pipe.—Pearsall B. Jackson,
New York City. In this pipe the stem, at the portion
adjacent to the bowl, represents an athlete’s shoe and
stocking, as if on a foot and leg, the bowl rising from
the instep and ornamented to simulate a football.

NotEe.—Copies of any of the above patents will be
furnitshed by Munn & Co., for 25 cents each. Please
send name of the patentee, title of invention, and date

of this paper.
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NEW BOOKS AND PUBLICATIONS.

AANSTAD’S FINANCIER'S LEDGER. A
new system of keeping aceounts with
members of benficiary societies. By
Ole O. Aanstad, Eau Claire, Wis.

This 18 a copyrighted book, sold at $5, $6, or §7,
ruled for a specially devised form of keeping assessments,
dues, etc., of benevolent associations, lodges, etc. The
author has had long experience with such societies as
financier and bookkeeper, and the system he has per-
fected is designed to insure entire accuracy, e very con-
venient, and easily learned from the instructions and
practical illustrations given in its first pages.

GESCHICHTE DER EXPLOSIVSTOFFE. Von
S. J. von Romocki. I. Geschichte
der Sprengstoffchemie, der Spreng-
technik und des Torpedowesens bis
zum Beginn der neuesten Zeit. Ber-
lin: Robert Oppenheim (Gustav
Schmidt). 1895. Pp. 395. 8vo, illus-
trated. Price 12 marks.

A very curious and interesting work on the history of
explosives and the torpedo. The book has a number of
reproductions of rare old engravings and contains copious
annotations and references to classical and medieval
writers. It s the first volume of a series which will take
the work up to the present time.

REPORT OF THE AMERICAN HUMANE
ASSOCIATION ON VIVISECTION AND
DiSsSECTION IN ScHOOLS. Chicago.
1895. Pp. 64. 16mo, pamphlet.

This booklet contains some startling facts regarding
vivisection in schools. The statement that any such
practice really existed met at first with general incredu-
lity. Even if vivisection were rarely done, it seems
almost improbable that children of public school age
should be required to become familiar with the process
of mutilation and the phenomena of death. The value of
vivisection 1n medical schools mnst be admitted, but its
use in ordinary schools cannot he condemned too strongly.
The pamphlet contains the opinions of such well known
people a8 D. G. Brinton, W. D. Howells, Dr. Morgan Dix,
Cardinal Gibbons, W. W. Story and others.

THE POCKET GOPHERS OF THE UNITED
STATES. Bv Vernon Bailey. Wash-
ington : Bulletin No. 5 United States
Department of Agriculture, Division
of Ornithology and Mammology.
1895. Pp. 47. 8vo, pamphlet, plate,
map.

LA THERAPEUTIQUE DES Tissus. Com-
pendium des wmedications par les Ex-
tralts d’Organes animaux. y

M. Bra. Paris: J. Rothschild. 1895
Pp. 624. 8vo, 72 engravings.

A work on medicatiou by means of animal organic ex-
tracts according to the method of the late Dr, Brown-
Sequard.

L’INDUSTRIE CHIMIQUE. By A. Haller.
Paris : J. B. Bailliere et Fils. 1895.
Pp. 346, 16mo.

This work is a reprint of Mr. Haller’s report on the
chemical and pharmaceutical products exhibited at the
Columbian Exposition of 1893. It contains many out of
the way facts about the manufacture and use of the
rarer chemicals, essential oils, and other pharmaceutical
products. The work is freely illustrated with graphic
symbols.

CHURCHES AND CHAPELS. Designs and
suggestions for church building com-

mittees, architects and builders. By
F. E. Kidder, Ph.D., architect. New
York : William T. Comstock. 1895.

Oblong octavo, cloth. Pp. 55, 52illus-
trations. Price $1.50.

In this work the author has chosen a subject that has
not been written upon for a number of years, and we be-
lieve this is the only book of its kind treating on
modern church building. We believe the book will be
found very useful to architects. Church building com-
mittees will find the floor,plans of great assistance 1n de-
ciding upon the best arrangement for their especial needs.
Nineteen designs, illustrated by forty-six drawings and
half tones, and embracing almost every approved ar-
rangement for modern churches, are given, and the
larger proportion of the designs have been executed
from the author’s plans, Besides these designs the
author has given much practical 1nformation on the con-
struction and roofing of churches, planning and seating,
windows, bells, etc., and several pages on acoustics,
heating, and ventilation.

SCREW PROPELLERS AND MARINE PRro-
PULSION. By L M¢Kim Chase, M. E.

New York : John Wiley & Sons. 1895.
Pp. 223, xxxi. 8vo, plates, tables.
Cloth. Price $3.

The author commenced the preparation of this treatise
with a view to supply a want that he had found existing
among workmen who are engaged in bulding propelling
screws. His purpose was to place before them a com-
prehensive and practical work that should elucidate the
principles of screw propellers, the manner of their gen-
eration and their peculiarities, and explain the various
methods employed 1n their construction. The section
devoted to marine propulsion is also valuable.

THE WATCH ADJUSTER'S MANUAL.
Being a practical guide for the watch
and chronometer adjuster in making,
springing, timing, and adjusting for
1sochromsm, positions and tempera-
tures. By Charles Edgar Fritts.
New York: Charles E. Fritts, 307
West Twelfth Street. 1894, Pp. 364.
56 illustrations. 8vo. Cloth. Price

This valuable book is written by an horological expert
who has written a great deal for the watch trade journals
under the nom de plume of * Excelsior.” The germ of
the present work was a book published in 1876 under

the title of ** A Practical 'I'reatise on the Balance
Spring.” 'I'he author has greatly enlarged that work, so
as to include such subjects as the demagnetization of
watches. It treats of the making of balance springs,
watch balances, springing and timing, special and na-
tural compensations, the adjustment for isochronism, the
adjustment for positions, heat and cold. The effect of
modern watch manufacture is to tend to dispense with
the services of watch repairers. If things go on in the same
way, the time wiil come when the adjustments and the
finer branches of work will be about all that 1s left of the
trade worth having.

CoLorR IN_ THE KINDERGARTEN. By
Milton Bradley. Springfield, Mass. :
The Milton Bradley Compan Pp.
§7. 12mo, illustrated. Pnce2 ‘cents.

COLORINTHE ScHOOL RooOM. A manual
for teachers. By Milton Bradley.
Springfield, Mass.: The Milton
Bradley Company Pp. 107. 12mo,
samples cf colored papers bound in.

Price $1.
ELEMENTARY CoLOR. By Milton Brad-
ley. Pp. 128. 12mo, 64 illustrations,

colored plate. Price 75 cents.

Froebel made no mistake when he included color as a
part of the first material used in his system of elementary
education. When the author of the series of books noted
above began many years ago to manufacture kinder-
garten material, he found it imposgible to match differ-
ent lots of colored papers. There were no generally ac-
cepted standards of color, and every manufacturer made
paper to suit himself; this led him to study the problem
of a simple nomenclature for the standard colors and
also to attempt experiments which would permit of sup-
plying aniform educational material. The system pre-
sented in this series of books is based on the well known
principle of the Maxwell wheel, originated by the late J.
Clerk Maxwell; some valuable improvements were intro-
duced in this device. The Bradley system of color iun-
struction both for the kindergarten and primary school is
fully outlined in these three books, which are freely illus-
trated with engravings, charts and samples of the Brad-
ley papers.

&~ Any of the above books may be purchased through
this office.
lished. MuUNN & Co., 361 Broadway, New York.

SCIENTIFIC AMERICAN
BUILDING EDITION.

JULY, 1895.—(No. 117.)

TABLE OF CONTENTS.

1. An elegant plate in colors showing a residence at
Bridgeport, Conn., recently erected for Christian
M. Newman, Esq. Three perspective elevations
and floor plans. Cost $5,500 complete. Architect,
Mr. Samuel D. P. Williams, Williamsburg, N. Y.

2. A handsome residence at Glenwood, N. Y., recently
erected for Wm. R. Innis, Esq. Two perspective
elevations and floor plans. An attractive design.

8. A modern cottage of attractive design recently erected
at New Rochelle, N. Y. Perspective elevation and
floor plans. Estimated cost $3,000. Architect, C.
B. J. Snyder, New York City. Design in the
American order of architecture.

4. A summer cottage at Great Diamond Island, Me., re-
cently erected for Edward L. Goding, Esq. Two
perspective elevations and floor plans. Cost $2,500
complete. A picturesque design. Mr. A. Dorticos,
architect.

An attractive dwelling at Oakwood, Staten Island, re-
cently erected for Mrs. Margaret Dutche. Cost
$3,800 complete. Two perspective elevations and
floor plans. Architect, Mr. Herman Fritz, Jr.,
Passaic, N. J.

A Colonial dwelling at Springfield, Mass., erected
for Messrs. J. D. and W. H. McKnight, at a cost of
$6,000 complete. Two perspective elevations and
floor plans. A pleasing design. Architect, Mr. G.
‘Wood Taylor, Boston, Mass.

. Colonial house recently erected at Groton, Mass., in

the style of Longfellow’s home. Perspective ele-

vation and floor plans. Architects, Messrs. Child

& De Goll, New York.

. View of the Hotel Majestic, New York. One of the
fineet hotels in the world. Architect, Mr. Jacob
Rothschild,

A cottage 1n the Colonial style, recently erected for
Margaret Deland at Kennebunkport, Me. A pic-
turesque design. Perspective elevation and floor
plans. Mr. Henry P. Clark, Boston, Mass., archi-
tect.

. Suggestions 1n corner decorations.

11, Miscellaneous contents : Hoop poles.—How to drive
rats away alive.—Dumbwaiters and elevators, 1llus-
trated. — Saws. — Translucent fabric.—Improved
spring hinges, illustrated.— Ventilated school ward-
robes, illustrated.—Hanger for storm sash and
screens, illustrated.—The hygienic refrigerator,
Ulustrated.—Improved {door hangers, illustrated.—
Improved steam heater, illustrated. — Concrete
roofs.—A trackless shding door hanger, illustrated.
—A first class hot water heater, 1llustrated.

The Scientific American Building Edition is issued
monthly. $2.50 a year. Single copies, 25 cents. Thurty-
two large quarto pages, forming a large and splendid
MAGAZINE OF ARCHITECTURE, richly adorned with
elegant plates and fine engravings, illustrating the most
interesting examples of Modern Architectural Construc-
tion and allied subjecta.

The Fullness, Richness, Cheapness, and Convenience
of this work have won for it the LARGEST CIRCULATION
of any Architectural Publication in the world. Sold by
all newsdealers. MUNN & CO., PUBLISHERS,

5.
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361 Broadway, New York.

Send for new book catalogue just pub-

!Busxness and Wersonal.

I'he charge for Insertion wunder this head is One Dollar a line
Jor eacn inxertion : abour et words to a iine. Adver-
tisemeniis nust be received at pubdlicarion office as eariy us
Taursday morning to appearintie joilowing 1weei:’s issue.

The Maher & Grosh knives cut. Try them. See p. 31

* C. 8.” metal polish. Indianapolis. Samples free.

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

Best Handle Mach’y. Trevor Mfg. Co., Lockport, N.Y.

Wanted—Fine book printing done for a reasonable
price. N. Manius, Jefterson City, Mo.

Screw machines, milling machines, and drill presses.
The Garvin Mach. Co., Laight and Canal Sts., New York.

We want to have manufactured on large scale a house-
bold novelty. Galvanized, malleable, or gray iron.
Dixie Novelty Co., Ltd., New Orleans, La.

The best book for electricians and beginners in ele -
tricity is ** Kxperimental Science,”by Geo. M. Hopkins.
By mail. $; Munn & Co., publishers, 361 Broadway, N. Y.

Wanted—A partner with capital, $7,000, to invest in
the manufracture and introduction of a registering lum-
ber measure, covered by two patents. No mechanical
ability necessary or personal attention required unless
8o desired. Particulars and references furnished upon
application to George Krueger, Jobnstown, Pa.

¥ Send for new and compiete catalogue of Scientific
and other Books for sale by Munn & Co., 361 Broadway,
New York. Free on application.

19'1’1135

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 ({) 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 re; gly to all either by letter
or in this department. each must take his turn.

Buyers wishing to purchase any article not advertised
in our columns will be furnished with addresses of
houses manufacturing or carrying the same.

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

M E‘le rals sent for examination shouM -be distinctly
marked or labeled.

(6567) B. J. C. asks for a formula for
violet copying ink. A. For blae violet, dissolve in 300
parts boiling water methyl violet 5B, Hofmann violet 3B,
or gentiana violet B. For reddish violet, dissolve in a
similar- quantity of water methyl violet BR. A small
quantity of sugar added to these inks improves their
copying qualities. If the writing, when dry, retains a
bronzyappearance, more water must be added.

(6568) W. A. J. asks how to weld tor-
toise shell. A. Small piecer of good tortoise shell may
be joined so as to form one large apparently seamless
piece in the following manner : Slope off the margins of
the shells for a distance of about 4 of an inch from
the edge. Then place them so that the margins overlap
one another ; and thus arranged put them in an iron
press and immerse in boiling water for some time. The
pieces by this means become so perfectly united that the
joint cannot be seen. The filings and very small scraps
may be softened in hot water and consolidated by hy-
draulic pressure in metal moulds. Protracted heating of
tortoise shell darkens it, and greatly lessens its beauty.

(6569) R. A. McE. says: Can you give
the formula)for Luning's colorless varnish ? A. Dis-
solve 214 ounces of shellac in 1 pint 90 per cent alcohol,
boil a few minutes with 5 ounces of well burnt and re-
cently heated animal charcoal. A small portion of the
solution should then be filtered, and if not colorless,
more charcoal must be added. When all color 18 re-
moved press the liquor through a piece of silk, and after-
ward filter through fine blotting paper. This kind of
varnish should be used in a room at least ¢0° Fah., per-
fectly free from dust. Itdries ina few minutes, and is
not liable afterward to chill or bloom. It 18 particularly
applicable to drawings and prints that have been sized
and may be advantageously used upon oil paintings
which are thoroughly hard and dry, as it brings out the
colors with the purest effect. This quality prevents it
from obscuring gilding, and renders it a valuable varnish
for all kinds of leather, as it does not yield to the warmth
of the hand and resists damp, which subjects ieather to
mildew. 1ts useful applications are very numerous, 1n-
deed to all the purpotes of the best hard spirit varnish.

(6570) C. H. M. says: Please state
through your paper what1s the best cement forfastening
rubber to smooth 1ron surfaces. A. Powdered shellac 18
softened in ten times its weight of strong water of am-
monia, whereby a transparent mass is obtained, which
becomes fluid after keeping some .ittle time without the
use of hot water. 1In three or four weeks the mixtare 18
perfectly liquid, and, when applied, it will be found to
soften the rubber. Assoon as the ammonia evaporates
the rubber hardens again—it is said, quite firmly—and
thus becomes impervious both to gases and to liquids.
For cementing sheet rubber, or rubber material in any
shape, to metal, glass, and other smooth surfaces, the
cement 18 highly recommended.

(6571) R. J. C.says: Can you inform me
how to restore crushed and bent feathers, also directions
for cleansing them ? A. To restore when feathers are
bent and out of curl, they should be exposed to steam,
or elge put in boiling water for one minute, when they
should be taken out and laid in temperate water for
some time. For directions for cleaning feathers see our
“ Scientific American Cyclopedia of Receipts, Notes and

Queries.**

© 1895 SCIENTIFIC AMERICAN, INC.

TO INVENTORS.

An experience of nearly fifty years, and the preparation
of more than one bundred thousaund applications for pa-
tents at bome and abroad, enable us to understand the
laws and practice on both’ continents, and to possess un-
equaled facilities tor procuring pateLts everywhere. A
s8ynopsis of tbe patent laws of the United States and all
foreign countries may b2 had onapplication, and persons
contemplating t he securing of patents, either at home or
abroad. are invited to write to this office for prices,
which are low, in accordance with the times and our ex-
tensive facilities for conducting the business. Address

MUNN & CO., oflice SCIENTIFIC AMERICAN, 361 Broad-
wa), New York.

INDEX OF INVENTIONS

For which Letters Patent of the
United States were Granted

July 2, 1895,
AND EACH BEARING THAT DATE.,

[8eenote at end of st about copies of these patents.]

Advertising device, J. F. Bomm........ .
‘Aerial navigation, 1. C. De los Olivos ceee
Agricultural implements, swinging seat
Beyer, Jr..................
Air compressor, W. Moyer..
Album, support, photograph . 542,
Amido base and colors therefrom. new, R. Koreff 541,859
Annunciator. train, C. H. Rittenhouse.
Arm support. H. T. Lo
Autographic register, G. M. Morris. ....
Automatic sprinkler. Turner & Gardner..
Axle lubricator, car, A. ng V'\Il‘ %ht

and cutter and feeder,
anjo, W. F. Libby
anjo, N. Merrill. a0 5
asin waste stop, H. J. Gi
ath cabinet, portable, J. H Kochenderfer..
Bathtub fixture, J. H. Gavin............ 50000000
Battery. See Galvanic baltery
Bearing, shaft, W. H. Torstrick........... 5O0OR0000 541,902
ed, spring, Bacon & Duvall... . 542.008
ed, spring, A. L. Norton .... . 542,170
ed, spring, J. H. O’Connor 541.873
ell, call, Evans & Tomkin... 541,926
erth, sleeping car, W. D. Do 542,226
cycle case, N. W. Mumford..... 2 096
cycle support, 8. Pennington etal.. 541,880
I holder, W. J. WhitWOOU. .......u. s ozeeneesssns 2.125
oiler. See Steam boiler. Tubulous boiler.
oiler, Bemzen & OlI8EN....coviiirernienniennnnnnnes 541,830
Boiler, O. C. Davis......... 541,839

Boiler furnace, A. Dwelle............
Bolting cloth brush, Mowson & Core

093
Book, stamgholdmz. A. L. Brinckle.. 541,833
Books, machine for applying blndmg
L. Garver................. . 542,166
Boot or shoe. J. F.8harpe 542,175
ottle stoppling machine. K. B. Thatcher.. . 541,898
Jottle support, H. T. Loomis.............. 541,864
3ottle valve stopper, M. A. Skall. .. 542
ougie, anal, F. P. Stuke . 542,177

racket. See Curtain roller bracket.
rake. See Car brake. Railway brak. Wagon
- brake.

ra

ge gate, A.

Brid

J. Kan
Bucket, well E J.
Bucket, well, \V. H. 'l‘llfor

Bmldiuzs, coustrucnon of, . Pe B 2,203
Buildines. construction of, J. C. Pelton... 204
Camera. See Muazme camera
Can capping machine, . M. Kruse............e.0..- 1
nnon valve, pneumatic, M. W qewau.. 542,174
Car attachment, street, J. W. Barnes.. 542,037
Car brake. W, H. Mastérman........ . 542,089
Car brake, railway, W. Main . 541,866
Car brake. railway, R. L. Omenset . 541,
Car coupling, . Brown...... 542,141
Car coupling, J. B. Campbell HM1.9
Car couvpling, E. B. Griffin.. 1,
Car coupling, A. . Street. 542,117
Car coupling, W.C. Watson....... ............ 541,907
Car door movement, street, J. A. Tackaberr 2,069
Car draughbt rigging, rai]wny. J. A. Roosevelt..... 542,110
Car fender, street, G. Berkley.. 541,914
Car fender. street, P. R. & M. F. X, Foiey 542,047

C:u'M gferntmg mechanism, dumpin,
EMahoD. .. oviviiiiiiiieiaeicieen 5
Car ventilating apparatus, C. F. Hirt

Cars, u;eall{ls i;]or utilizing air cushrons on rmlway.

......................................... 542.112

Cars. storage heater for street, J. F. McElroy..... 541,871
Carpet sweeper,S. H. RAYMONd ............. ..... 542,207
Cartridge, blasting, G. M. Peters. ....... ... 542,102
Cartridge case, Butterfield & Batchelor............ 542,041
Cartridge case for charging blast holes, B t &

Carrington 542,154
Cartridges, closmg disk for blasting. G. M. Peters 52,11
Cartridges, making blasting, G. M. Peters.......... 542.103
Cs,se See Bicycle case. Cartridge case. Check
Cash remster and mdicator, F. H. Seymour.. . 541,885
Check case, E. A. Gla . 542,014
Check pad, H. G. . 542,128
Churn, 1. Babbitt. . . 541.821
Churn, W. W. Bri g . 541,917
Churn, J. M. Critcher . 541.837
Churn. 8. D. Palmer.. 541,877, 541.944, 541,045
Churn, metallic. 8. D. Palmer................... ... 542.026
Cistern, cement, ’1‘ F. Whiteside.... .. ...... . 54
C stern, well, or tank cleaner, W. A. Latham

Clamp. ' See Hose shut-off clamp.
amp, J. G. Emery, Jr

ay, preparing. P. L. Simpson
othes drier, M. C. Burr...... 5
utch driving device for mot

utch specially adapnted for cable drlvinn

Cl
C
C
C
C

leys. Calloch & Delcroix......................
Coal, system . for handling, J. Campbell 542,07
Cnck,g e, . G. Winther............ 542,126
Collar, horse, Ballack & WesLon 542.1¢
COlIAT, hOTBE, C. BIOCK. .. evvserrvnnnn varnnesssnsrnsss 542,218
Lombing machines. stop motion for cotton, G.
Townsend. . . 541,903

Commutator brush, H. B, Coliins
Concrete on inclined surfaces, ap)
ing, Grant & Moomney.............cooeiiiieinnnnns

Conveyer for tamping materials, Elliott & Car-
LY L4 L1 oaaan e Sen 660 000EE0000000a00000Ba0EEE00C0A00 . o4
Cooler. See Water cooler.

Corn breaker, and cornstalk shredder. J. Carrey 541,964
Corrugating macbine tool. B. Hall.. .. 541,852
Cotton gin, saw, J. A. Ma xwell . 541,808
Cots, bammocks, ete., bottom for, B. F. Neely.... 541,872
Coupling. See Car couplmg Plpe coupling.

Crushing and grindi nn mill, Lightner & Newsom. 542,087
Cultivator, A. Linderen...e......oooovviiee cevvnnnnn 1,975
Cultivator, disk, L. E. Waterman.. 1,906
Currycomb, H. T. Richmond.. 541.883
Curtain, berth, S. Hughes 2.056
Curtain'roller brackeL E.C. HeikeB................ 542,(]17

Cutter, See Band cutter. Jomt cutter. Quill
cutter. Tube cutter.
Cutting tool, combined. J. Carpeuter
Dental bridgework, B. B. 1{ ......
Dental chair attachment, R 1. M
Dental plugger, F. J. Richards ( 5
Derailing sw itch and safety t‘rog C. W Rahbar..
Desk and se at, combined N
Door and hanger therefor.

Holmes

Door check G. W. Wright.
Drier. See Clothes drier.

Drill.” See Metal drill. Mining drill. Rock drill.

Drilling tool, M. C. Jobnson ................... ceee. 542,223
Drying frame, M. Mayer.. . 541,869
Dye, P. Finkelstein . 542,046
Dye, substantive corton J. J. Hrack. . 042,013
Dyeing Lauber & Caberti........... . 542,022

Dyeing machbine, gkin, R. Ergang.

Ear muff, D. Bascb................... 541,84
Eaves trough hanger. M. L. Hunker. 542,222
Electric circuits, automatic safety d

OWANd....0ooiiiers cennniaaennne 542.030
FElectric macbine, dynamo, T. H. Hicks. . . 541,854
Electric wire jolnt A. Gartner...................... 541,998
Eleclt).ri'ml conductors, manufacture of, L. W. Lo
Electrolytic process and apparatus, L. P. Hulin.. 542,057
Elevator door. G. W. Morgan 2,023

Elevators, operxitlng valve for h
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Envelope making and gumming machine, F.T.
Nicholson
Evaporating al)params. T. Craney
F‘x\‘.enslon table, A.
Fye shade, 1. G¢odman
Eyeglass nosepiece. H. Borsc!
Faucet.J.S. L
Feeawater beamr B. V. Nor oo
Feedwater regulator, M. Doerhoefer.
Fence, wire. J. M. Dennin
Fender. See Car fende-
Fifth wheel, vebicle, L. Burg..
File and record cabinet, docume
Itering bed, detachable water, AT
ire engine heater, H. K, Penn
replace tender, O. P. Mason.
ireplace water heating appar:
& Jones.
Flanging ma
Furnace. See Boiler furnace.
Furnace for metallurgical purposes, S. P. Hutch-

ekl

cular, W. H. Wood

LR T S . 541,931
Gage. See Micrometer gmze
Galvanic battery, R. W. Gordon.................... .049
Game apparatus, coin-controlled C. C. Clawson.. 541.991
Garment fastener, G. E. Adams.. 2,215

Garment, sleeping, W. Denton....
Garment supporcer, C. W.Stimson.........
Gas or other like motor, J. E. Weyman et al...
Gate. See Bridge gate.’ Railway gate.
Gate, Wolfe & Gibson..
Gearing, C. Muehleisen. .
Gearing, changeable, speed. C. Muehieisen.
Generator. See steam generator.
Girders, lpillnrs, ete.. means for birding toget her
metal tubes serving for, Church & Ettenger...
Glaf\s. t(l;pparatus for sbaping designs on blown, B.

Tu
Governor, F. F. Fischer. 5
@Governor, gas engine. J A. Charter .. ...
Grinding apparatus, Nichols & Bloomheart.
Gunpowder, smokeless. Whistler & Aspinwa
air, crimper, F. E. Allen
andle, T. W. Hickson
arrow seeder attachment,
arvester. corn, G. W. Pack
arvester truck. Sellers & Guttery
at band, mourning, M. & I I. Grent|
at fastener, W. G, Kirchhof..
eater. See Feedwater neat

542,145
541,851

ae]ss[snfesfenfen]as]

heater.,
Heel nail feeding machine, J. B. I.esuer.
Heel nailing machine attachment,

Hook E A. Schley
Hook and buckle, combmed H.T. Ricb .....
Hook and hammer, combined, H. A ’l'lllett et al 5
Horseshoe bar. J. Benfield . 341,96
Horseshoeing machine, S Cunuingbam
Hose shut-off clamp. E. M. Lundholm..
cetongs,J. R. Finley.... ..............cooiil.
ndicator. See Station indicator.
n ector, gasoline, J. M. Olinger.
well cover, B.J. C
ron construction, concrete, E. L.
J omt,.1 See Electric wire joint. Railway track
oint
olnt cutter, B. J. Spi
Kitcl.en cabinet table, F B. Inger
Knitting machine, J. A. Hou:
Kmtting machine, warp. W. Roberts.
Knob attachment., J. A. Gi
Knnckdowa rack, J. H.
adder, triple. G. F. Lawver........
Lamp, inca.ndescent electric, R. Greer.
Lamp, miner’s. W. G. Pri
Lamps, safety device for bandlmg electric a.rc

542.210
asting machine, -D. Lake. 542,199
,atch, J. Henderson... 542,161

Lathing. M. C. Nlcbols 2,008
Lavatory overflow, T. C 541,8%6
Lawn sprmkler stand, N. L Rl¥ 542,029
Lock, See Rim lock. Sw ocl
LLock, J. Mlotkowski . 542,001
Locomotive, electric, T.

Locomotive turntable. C. R. Osborn 541,943
Loom Jacquard mechanism, G. Pavia, 641,879
Lubricator. See Axle lubricator.

Lubricator, W. E. Sweet...... 542,118

Luggage carrier, J. H. Steen. 1,38
Magasine camern. M Boelte 1

Match safe, J.
Matrix makmg and pnntmg bar casting macbme,
5 Lee & Lebru

easuring machine, J. L
echanical movement, P. Diebl
M echanical movement, D. L. I'o
Med icinal prepnratloaefrom blood E . R. Kobert

Metal drill. W. J 1.
Micrometer gage, C. F. Bowman..... 541,916
Mill. See Crushing and grinding mill. Rolling

mill. Windmill.
Mining drill, Elliott & Carrington................ ... 542,153

Moulding machine, W. L. Belknap.
Mop holder and wringer, A. M. Bien.

g
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Mop wringer, A. T. Lainson..........cccceeieiinnn e . 541,935
Motor. See Gas or other like motor.

Music leaf turner, Thomsen & Allerton.......... .. 541,900
Music support. A. B. Buckland.............coo.uuee 41,834
Musical instrument stm;gmz device, E. L. Gosse 542,157
Necktie fastener. G. H. Russell.......... 2

Nitropentaer hnt making, B Thieme
Nozzle, varia eexbaust W.E Symon
Nut lock, G. H, Beaumont
Nut sheller. J. Prade..
Oar, bow facing, E. Pir
Oiling vehicie axles, devie
Ores, depbospborlzmg u-on. W.'B. Phillip
Organ, M Hethe: 00
Organs, key boldlng devnc £0
son

Packnge. shipping, J. B. Alliger..
Packing for p suons. valves, etc., W. A. Br
Packiog. metalhc, E. L. Raynsford..
lic, S mons & Smith.
eck pad. Surgical pad.

Padiock C. H. Johnson

Paint, roofing, W. T. Leathers... .......
Paper box making machine, E. H. Taylor..
Pnp'le‘r boxes. machine for manufacture of, E. H.

a;

Paper tube machine, C. Howells..
Pedometer. Reinisch & Kratochwil
Penbolder, T. C. Campbell.... .....
Phonograph, T. A. Edi .541.923,
Pboapbates soluble in dilute citric acid, making,

D.
Piano, A. N Adn,ms

; "‘ransplanter, W. J. Doyle
| Trap. See Steam trap.

Scow, J. Russell
Scre w threads, die for cumng. M. Rouse
Seal press, T. D. Willeve:

Sewing machine, J. M. Merrow
Sewing machine for barring

Shank stiffener machine. N. C. TR. 032
Shears. See Sheep shears. Steam sheas
Sheep shears. L. J. Loblein.............. . 541,862
Sbeet metal of stove board

Westlake... 542.071

ng, W.
Sbeet, metal plates, a

rey
Sheller. See Nut sheller.
Shelving, C. 0. Shup

Shoe, cork sole, G. H. Gifford
Sboemakmg tool, E. M. Cole.
Shoulder bracze, K. J. Blmey
Show top, H. Goldm
Shutter fastener, A. He]ler
Shutter worker. T. Kocbk .
Shuttle, bobbin, T. Hampsou ........................ 542,160

Signal. ' See Rallway block signal.
Siznal box,[{:ollce patrol, E. Brombacher... ........ 542,074
Signaling, BrOWNE....c.cues coeennsenenanen 542,142

Slate punching and dressing machine, Bair &
DOMPSON. .t tiitiiinees carenecnsssessesennans
Slicing and paring machine, J. Netrefa..
Smokeless powder, Whistler & Aspmwall
Snow cleaning machine, G. B. SICCAIAl............. 42,
Snow plow fur street rallways J. H. Grabam .
Sole leveling machine, E. E. Winkle

Sole rounding machine, . Julian (T).............. 11,501
Sprinkler. See Automatic sprinkler.

Stamp, hand, J. E. Bates.. . 542,131
Stanchion, S. 8. Silvis 2. 1

Starch into coherent masses, formi
Station indicator, W. J. Hull
Steam boiler, H. H. Taylor..
Steam generator, ‘L. Craney...
Steam generator, E. H. Korsm:
Steam generator, S. E. Light
Steam Shears, G. Guild..
team trap, J. H. Dewhul
titching machine, wire, Phi . 542,00
tone blocks, machine for dressing surfaces of

utro & McKeely.. 2.186

Stone polishing machine, 541,978
Stopper. See Bottle valve stopper.
Straw carrier, J. R. Ingels............... 541,932

traw stacker, pneumatic, F. F. Landis 541,236
Surgeon’s operating table. C. R. Lemz .. 542,060

urglcnl pad. J H. Murrlson. .. 542,202

w . Langel .542.020. 512,021

w t.cb. See Dermlmf switch. Rallway swlt,(.b

witch lock, S. E.

witch movement, J. R. Trisle it

witch stand, U. G. Meenach.. 542,
Table. See Extengion table. Kitchen cabinet

table. Sursreons 0] emtmg table

Tablet machine, C a um. 541,895
Tap and bushing, J 2
Tap plug and faucet, combmed A. Hallowell.
Telegraphy, automatic, P. B. Delany.........
%e egraphy, duplex and diplex. M. M. Davis..

‘el

d)hone switch boards,annuneciator circuit for.
E. Scribner...................

Telephone system, A. S. Hib
Telephony, magneto electrlc, E S Halsey
Thread or twine bolder, G. H. Hedge..
Tire regulator, W. A. Beebe

Toll collector and ‘annunciator, coin operated, W.

A. Rog
Toy gun, W R M. Tenney

Trimmer. See Wick trimmer.
Trolley restoring attachment. W. D. McDaniel. .
Trolley wire clip, 1«‘ W. Haeusgen 5
Tube cutter, J. J. K. Fitzpatrick. .
Tubulous béiler, Bentzen & Olsen
T yplg bar and making same, com]

’I‘ypewrlter cleaner, W.
Typewriter copy holder, E. A. Lyma
Umbrella and cane, E. C. Geneux
Umbrella bolder. W. J. Siyder

Upbolst ery, taples.. s
Valve, mr.t‘aize& Allen. i
Valve, gas, J. D. Mcllhenn 542,02

Valve. glo be, H. Burns..
Valve, hot gas, J..T. Christie.
Valve mechanism, F.P. High..
Vehicle side spring. J. Jackson .
Velocxé)gdt]a]. baby walker, and concb combined, B.

Vending apparatus, coin-controlled, H. Mattes.

Wagon brake, W. J. Stephenson....................
Walls, etc., composition of matter for cover ;z
"B, ROCKWOOU. ... «0ueeesveenssrnnnesens 542,173
Washing machine, Wood & Dixon................. 542,181
Water closet bowls, ring, rod, and bar for repair-
ing Jeaks in, W. H. Whitmyre.................. 541,912
Water closet flushing tank or reservoir, H. J.
LY 000000 R0 DoORR 0 CEOBRE00000 0000 CORCORRORS 542,061

542,217
542,007

542,121
.. 541,835

Weatber strip for doors, H. Rudebock
Webs, apparatus for severing rolled. D. E. Tits-

1,01 111Y 50000000000000050R000RRO0GRC0000000a0
Well sinking a]faparatus M. T. Chapman..
Wheel. See Fifth wh
Wheel. J. M. Co
Wick trimmer, la mp. J. L. Purinton..
Winding machine, cloth, W. P. Simpson
Windmill, E.'S. Crawford...............
Window fastener, W. Hickey..
‘Wiper, rotary, Cloud & Lappin.
Wuhe. a.ppa.ratus for manufact

ros 5

Wrench. Bee ipe wrenc

Wrench, C. Becher...........cceeeeenee 541,827
Wringer. See Mop

Yarn drying apparatus, O. Duckworth 54

Yoke attachment, neck, B. J. Sykes.
Yoke, neck, C. H. Lambe

TRADE MARKS.

Apparel, certain named wearing, Union Special

. 541913

Piano’ action, H. Wagner. . . 541,905

Piano mufleror dsmpet W. A. Bein.. ... . 542132

gicture, transiucent, A. Von Cotzbausen.. . 541.836
ipe coupling, W. Weaver.............. .

Pipe wrench, C. L. Dunbham.. . 542,012

Pipe wrench, chan, J. C. Boot
Planter, corn, F. J. ’ Becker...........
Pocket companion, J. M. Hocker. Jr.
Pool counter, P. M. Cunningham
Powder. See Gunpowder. Smokeless powder.
Press. See Printing press. Seal press.
Printer’s galley, Rebuschatis & Collins.
Printing press, plate, J. T. Robertson..

Protective apparatus. B. B. Whittemor
Pulley, expansion, J. Muir
Pulley, split, M. B. Lorah.
Pulp, machine for mould

Pulverizer, G.

o
-
=,

£

Pump attachmeit, bee: 541,331
Pump valve., G. De Laval....... 542,083
Pumping engine, compensating, 542,084
Purifier, separator, and grader, D. J. Davidso: 542,011
uill cutter. W. R. Fox..........ccooouiinaa. 1,
ck. See Knockdown rack.
Rail bond, P. Cunningham........ 541,838
Railway block signal, W. G. 541.949

Railway brake, C. F. Gratber ........................ 541,849
Railway, conduit electric, L. R. & A. H Lavalle
Railway, conduit electric, L. C. Pressley.
Railway gate, automatic. J. Weill

Railway switch, E. E. Bailey.................
Railway switch ‘mechanism, 0. G. Méenach ;.
Railway switch operating mechanism,

oore

A.

Railway tie plate, B. Reece. .

Railway track joint, F. W. Bond

Reamer for use in mming Flliott & Carrington..

uemstfr See Amograpbic register. Cash re-
[iat

Rim lock, H.J. Ple:

Ring. Latbrop & Wa]sh

tock drill, T. W. (‘hapman. 5 X
Rolling mfli, metal, O. C. Hall.. . 542,016
Rowing n.pparatus 'E. Kin dscher. . . 542,197 |
Rowing machine, Hinton & Stansfield. . 541,857
Salt, apparatus for manufacturing, T. Craney..... 542,044
and papering machine, H. E. Pauk, Jr. . 541.878
ash balance, R McMillen............ . 042.02
ash catch, window, A. E. Graham .. 542.050
ash fastener, J. M. Harper........ 541,930

ash fastener, window, G. W. Goss
aw swage, R. Morrell...

8cissors. R. P. Bowdoin. .
8coop, weighing, H. G. Bt

. Candy, J. A McClurg

072 A Wring
Cotton piece zoods, King Philip Mill

Sewing Machine t,ompany ........... 026,742 to 26,74
Baking powder, J. D. GTeROTY...u.vvureereeinaesnnnns 25,756
Beer. bottled lager, Valentm Blatz Brewing Com-

Beer, la.tz'éi-.' “United States Brewing Companyof '
50
Beltmg. leatber, C. A. Schieren & Co. 26."748
Blo0d purifier, L. A. Krehbiel ............... .. 26,760
Bug and roach exterminator, vtvater, J. 8. Juno. 26,367
ewart.... .

Cakes and crackelrs. D. St
Chimneys. lantern globe
Brothers & Co..

1
2. 770 to 26,773
Cleaning and_disin.

ting preparation for mate-

rials and fabrles, Lariat, Manufacturing Com-
n

26,766
26 778

26,146
Cougb balsam. van Vleet-Mansfieid
pan 26,761
Dertal mst,ruments R. B. Donal 779
Gin, National Distilling Company 26,102
Gum, chewing, Kola Chemical Com 26.753
Headache, powdered substance for relie:

TAVEB. couvuirsioveansste vessensoanonns ,763
Hose supporters. button, George Frost (‘ompan . 26,145
Lacing hooks. evelets. and rivets, K. Kempsball.. 26,768
Medlcal plasters, Dr. D. P. Ordway Plaster Com- 8
Medicmal remedles, certain named, Zem Zem

Medicine Company...........c.ceeviiiiiiniinnnnns ,762
Medicinal remedy for dyspepsia,C. E. Lavery...... 26.759
Metal and wire goods, chains. cables. condu ctors,

hard spelter, and certain rubber goods, Felton

&Guilleaume ..., 769
Paper bags, Union Bag and Paper Company........ 26,747
Sausa;ze meat.North Packing and Provision Com- 2075

[l R000a0000000 00000000 AN, 0O0000RAM (s BoRaudaa0s 757
Sewing machines and parts thereof,Union Special

Sewing Machine Company................. 26,774, 26,715
Telephones and telephonic instruments, Phoenix

elephone Company................oooeeeiennn... 26,780

Toilet preparations and medicinal remedies. soap,
bluing, and mucllage. certain named, Red Seal
Remedy Com

b & Co %
Wringers and parts thereof, American Wrmzer

ki
Button, E. R. Hughes.... 24.445
Cake or cracker, D. Stewa 24,441
Carpet body, A. M. Rose. 24,462
Carpet border. A. M. Rose. 24,463
Ceili ng late, E. A. Langen 24,456
Cigar holder, J. M. Merritt. 24,449
Furnace grate, W. 8. Steven 24,458
Game board, W. A. Smetburst, 24,454
Heater case, electric, J. F. McEl A4.459
Knife handle, Greenleaf & Crosb; . 24,450
Lamp fount holder, J. E. Bob . 24,451
Monument, W. H. Perry 24,461
Picture frame, ‘I M. Kent..... 24,453
Pistol frame, W. F. Markbam. .. 24,448
Spoon or fork, (1 L Lunt...... .. 24,442
Stove, E. A. Blaksiee. ........ 24.460
Strainer, sink, E. B. Vrooman 24,457
Timepiece hand W. C. all ..... 24,446
Tire cover for blcycles. . Heaton, Jr.. . 24,455

A printed copy ot the specification and drawing of
anypatent in _the foregoinglist, or any patent in print
issued since , will be furni shed from this office for
25 cents. In ordering please state the name and number
of the patent desired, and remit to Munn & Co., 361
Broadway, New York.

Canadian patents may now be obtained oy the in-
ventors for any of the inventions named in the fore-
Fomg list, provided they are simple, at a cost of $40 each

f complicated the cost will be a little more. For full
mstructions address Munn & Co., 361 Broadway, New
York. Other foreign patents may also be obtained.

Wovertisements.

ORDINARY RATES.
Inside Page. ench insertion - - 75 cents a line
Back Page. ench insertion « = = = $1.00 a line
§®~ For some cl of Adverti ts, Special and
Higher rates are required.

‘The above are charges per agate line—about eight
words per line. -'I'his notice shows the width of the line.
and 18 set in agate type. ¥Wngeravings may head adver-
tisements at the same rate per agate line, by measure-
wment, as the letter press. Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the foilowing week’s issue.

00D or ETAL WORKERS

without steam power can save
time and money by using our

FootandHand Power [fiachinery

SEND FOR CATALOGUES—
A—Wood-working Machinery.
B—Lathes, etc.

SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

MEGIIANIGAI.DRAWING

Mechanics, Steam Engmeenng Electricity,
Architecture, R. R. and Bri eh‘ngmeen
Plumbing, Heating, Mining, nglish Branch.
es. Send for free circular, stating snbject.
wish to study or your trade.
Correspondence School of Industrial
Sciences, SCRANTON. PA.

Study Electricity at Home

our corresandence method, with FREE APPARATUS,
Ferms ow B e "ieneifo Machinist, Clevel'd, O.

ELECTRICAL PHENOMENA ILLUS-
trated by Applied Hydraulics.—Mr. G. Claude’s method
of applying the movements of water to illustrate a few
of the first princicles of electrical phenomena in such a
way as to enable the student to better understand and
the tutor to explain them. With 14 illustrations. Con-
tained in SCIENTIFIC AMERICAN SUPPILEMENT, No.
979. Price 10 cents. To be had at this office and from
all newsdeulers.

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.
Layman Pneumatic Boats.
§¥ See Scr. AM., May 18, 1895,

Send 4c. in stamps for our hand-
somely illustrated catalogue.

Address H. D. LAYMAN,
851 Broadway, New York.

ARTESIAN WELLS —BY PROF. E.
G. Smith. A paper on artesian wells as a source of
water supply. Essential geological conditions of arte-

sian wells. Some chemical features of artesian well
supply. (,ontalned in_ SCIENTIFIC AMERICAN SCUP-
PLEMENT. No. 943. Price 10 cents. 1'o be had at this

office and frnm all newsdeulers.

WELL DRILLS

awarded Highest Medal at the World’s Fair.
All latest improvements. Catalogue free.

C. AUSTIN MFG. CO.,"  CHICAGO, ILL.

F.

cTs WANTED FOR LIGHT METAL WORK

WILL BE GLAD TO MAKE PRlcEs

'go:NNDINYOUR*W E |.

l AT" Es Shapers, Planers, Drills, Machine Shop
« Outfits i“oot Lathes Tools and Supplies.
Catalogue Free. SEBASTIAN LATHE

0 CULVEuI ST., CINCINNATI, O.

MaNurFacTURE TO ORDER
PECIALTIES & NOVELTIES-PATENTED
ARTICLES SMALL OR FINE MACHINERY.
Sr_ND oc-U OTTO KONIGSLOW
2 FAAmC— 49 MICHIGAN ST. CLEVELAND,

AMERICAN PATENTS.—AN INTER-
esting and valurable tabie showiny the number of patents
granted for the various subjects upon which petitions
have been filed from the beginning down to December

Contained in SCIENTIFIC AMERICAN SCP-
PLEMENT, No. 100‘2. Price 10 cents. To be had at
this office and from all newsdeulers.

HAVE YOU SEEN
The New Green River Al
Drilling Machine ?

Everything done—drilling and revers-
ing—with one band withont taking it
from crank. Price

& Send for Catal

SPECIAL FACILITIES FOR MAKING MO
SN
ELECTRICITY AND PLANT GROW-
ing.—A paper by Prof. I.. H. Bailey, of Cornell Univer:
8ity. describing and giving the results of a series of ex:
periments upon the effect of elecrical 1luminatioy
upon the growth of plants. Contained in SCI%’NTIFIII
rice
To be had at thisoffice and from all news:

WE DON'T

want to ‘Bore” you
but uld like to
“ Drill" the fact into
you that we can quote
you some interesting
rices on_ Blacksmith
rills, * You will ne-
ver buy cheap unless
you ask the price.”

Address :
Shipman Eng. Mfg. Co.
ROCHESTER, N. Y.

AMERICAN SUPPLEMENT, Nos, 990 and 991.
cents each.
dealers.

for use 1n the arts, Killing Insects
in Grnm, Killing Rurrowmg An.
1mals, Manufactured b

E. R. ’l‘A& LOR, (Jeveland Ohio

BI-SULPHIDE
OF CARBON

WILEY & RUSSELL I\IFG. Co.
Greenfield, Mass., U. S. A.

BUY
TELEPHONES

That ave zood—not **cheap things.”’
ence in cost is little. We guarantee our apparatus and

The difter-

5unrantee our customers against loss by tent suits.
ur guarantee and instruments are li()’l‘ GOOD.
WESTERN TELEPHONE CONSTRUCTION CO.,

440 Monadnock Block, CHICAGO.

Largest Manufacturers of Telephones in the United States

BARNES Foot-Power
MACHINERY.

—_— e
" we FOR :tl?o AND, ME‘I‘AL WORK.
m-llnin. Blacksm!

itha,
Joyemtors.
sal Tralaleg

cn-mout
L. “

I!ky-lo urlnn.

THE BLST FooT n-n MACHINES IN THE WORLD.

W. F. & JONN BARNES CO., 1999 RUBY ST., BOCKFORD, ILL.

BALL BEARING AXLES AND RUB-

ber Tires.—A paper read before the Carriage Bullders'
National Convention, Philadelphia. October, 1894, show-
ing the advantage to be derived from the use of ball
beariogs and pneumatic tires in road vehicles. Con-
tained in SCIENTIFIC AMERICAN SUPPLEMENT, No.

9:2, Price10 cents. To be bad at this office and from
all newsdealers.

VANDUZEN *3=%* PUMP

BEST IN TIlE Vlll
Pumps Any Kind of quuld
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

THE E W. VANDUZEN (0,

102 to 108 E. Second 8t., Cincinnati, 0.
EDGE TOOI.S

are often nearly ruined by using a grind-
stone not adapted to the work.
quarries produce a large variety of grits
suitable Tor grinding any tool.

§¥- May we send you our Catalogue,
which avill give you some information ?
GRAFTON STONE COMPANY,
No. 80 R!ver Street, GRAFTON. OHIO-

ATES i BREAKERS

PE N
""" : Gn EATER CAPACITY 1/5///;1555
POWER THAN ANV OTHER ONEARTH

{
MACHINE RY

ROCK
ORE

AopeFt

MINING

..................................... 6,776, 26,771 7 LVERYDESCRipy,
GATES IRON WORKSW'
DESIGNS. 650 ELSTONAVE.CHICAGO.
Badee, M. J. Sullivan.......oc.uuiiiiiiieienunneennnne 24,443
Jottle stopper, z]ass, W. W. Lowrey . AU M7 My original method $2. 100 pam-
3ox. E. Saalbac 24452 HY PNOT'SM hlet 1k Ono on Personal Magn
clle.D.Stone 0000000000000 5000000 « 24444 1 ism 10c. p Muomo'.l‘emple.cmcaso.

© 1895 SCIENTIFIC AMERICAN, INC.
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STARRETT’S
Adjustable Jaw Cut- Nipper.

Jaws are detachable, 80 they can be re-
moved, ground, and adjusted when worn,
All pnrts case-hardened except jaws. Flat

%p ng below cutting edges obviates
er of breaking jaws.
Pnce, 6inch M (for music wire)
6 inch C (for common wire)..
8¥ luuitrated Catalogne Free.

Manufacr of Fine Tools,
The L 8. Btarrett Co. P.0. Box13. Athol, Mass.

NOW READY!

Seventeenth Edition of

Experimental Science

REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts ndded,

Just the thing for a boliday present for any man,
womar.student, teacher, or anv)ne interested in science.

In the new matter contained in the last. edition will be
found the Scientific Use of the Phonograph. the curious
optical illusion known as the Anorthoscope, together
with other new and interesting Optical Illlusions, the
Optical Projection of Opa% e Objects. new experiments
in Projecticn, Iridescent Glass, some pomta in Photo-
graphy. inciuding Hand Cameras, Cane Cameras, etc.;

ystems of Electrical Distribution, Electrical Ore Find-
er, Rlectrical Rocker, Electric Chimes, How to Color
Lantern Slides, Study of the Stars, and a great deal of
other new matter which will prove of interest to scien-
tific readers.

840 pages, 782 fine cuts, substantially and beautifully
bound. Price in cloth, by mail. 4. Half morocco, $3.

BF~Send Jjor viiustrated cureniar,

MUNN & CO.. Publishers,
Office of the SCIENTIFIC AMERICAN,
361 BROADWAY, NEW YORLA.



JuLy 13, 1895.]

Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS
810 Walnut St.. Philadelphia, Pa.. U. S, A.

&~ Our New and Revised Catalogue of Practical and
Scientific Books, 90 pages, 8vo, and our other Catalogues
and Circulars, the whole covering every branch of Sci-
ence applied to the Arts, sent free and free of postage
t?igny one in any part of the world who will furnish his-
address.

The Scientific American

Reference Book.

A most useful little bound book of 150 pages, com-
prising, probably, the most extensive variety of stand-
ard, practical, condensed information ever furnished
to the public for so small a price, only 25 cents.

Among its contents are: The Last Census of the
United States (1890), by States, Territories, and Coun-
ties; Table of Cities having over 8,000 inhabitants;
Map of the United States —miniature outline; The
Patent Laws (full text): The Trade Mark Law (full
text); The Copyright Law (full text); The Principal
Mechanical Movements—illustrated by 150 small dia-
grams—of value to inventors and designers of mechan-
ism; Medallion Portraits of Distinguished American
Inventors; Valuable Tables relating to Steam, Elec-
tricity, Heat, Metals, Weights, and Measures.

8 Sent by mail to any address on receipt of price,
25 cents.

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

STEVENS UNIVERSAL BEVEL.
Far superior to the old
stylegauge. Blade offset
to allow it to stand par-

allel at any
bod;

of tool.
goet%md 1',{ mch

Lemder \pring Dlvl-
ers and Calipers, Ideal
Surface Gau es. Depth

uges, and e Machi-
nists’ Tools §F~ lilustrated car,a 'ree to all
J. EVENS ARMS AN L CO.,
P. 0. Box 280, Chicopee Falls, Mass

mail,
81 25}

MACHINES. Corliss Engmeﬁ. Brewers’
and Bottlers’ Machinery. THE VILTER
MFG. Co., 99 Clinton Street. Milwaukee, Wis.

COMPLETE SMALL SIZE NEW
: MILLING MACHINE.

Full Capacity of Larger Machines
1ndispensable for students, inventors,
model makers, etc. For cutting gears,
inions, fluting taps and reamers and
rntrlcate millmg

or rmau work. ‘tthh or
couni mhan,.
th the reach of wll.
[ ¢ Write for full parti
Little Giant RICHARDS MFG.
Bench Miller 218 Fulton St., Brooklyn.

'without f hl

°%. v.

BOSTON GEAR WORKS,
Boston, Mass.
§¥ Send for Catalog G.

Gears every style.
5% Spring Motors for Turn Tables, ete.

MEASUREMENT OF POWER.—BY G.

D. Hiscox, M.E. A description of several improved
forms of absorption and transmitting dynamometers
for the measurement.of the useful work of prime movers
in mills ard factories. With 17 illustrations. Contamned
in SCIENTIFIC AMERICAN SUPPLEMENT, No. 992,
Price 10 cents. To be had at this office and from all
newsdealers.

HELLO, CENTRAL! ,

Do you use telephones? [f 8o, we can_give
you just what you want. Our specialty is Blake
Transmitters. There i8 a * best” in everything,
and ours are the best. We supply complete
tele hones or all or any of the parts to construct

thone Write for lllnstrated catalo%u
X INTERIOR TELEPH
131 Liberty St., New York.

A Valuable [3ook

708 Pages.
Ha{f-Morocw. $6.50.
careful compilation of
iziven in the Notes
blished in the =ci-
ic A merican during the pastfifty years; together
with many valuable and important additijons.

12,500 Receipn.
Bound {n Sheep, 86.

Thissplendid work contai
the most useful Receipts and Repli
and ﬁuerles of correspondents as pul
ent

Price $5.

Thousand selected Receipts are
here collected; nearly every branch of the useful arts
being represented 1t is by far the most comprehensive
volume of the kind ever p. aced before the public.

The work may be regarded as the product of the stud-
ies and practical experience of the ablest chemists and
workers in all ?urts of the world; the information given
being of the highest value. arranged and condensed in
conc:se form convenient for ready use.

Almost every inquiry that can be thought of. relating
to formulse used in the various manufacturing indus-
tries, will bere be found answered.

Instructions for working many diflerent processes in
the arts are given.

Those whg are en
probably will find in this book much that is of practi
value in their respective callings.

Those who are 1n search of independent business or

Over T'welve

aged in any branch ot induetg

employment, relating to the bome manufacture of sam-
plepany;ltgles,t' g in it bundreds of most excell ent
suggestions.

¥~ Send for Descriptive Circular.
MUNN & CO., Publishers,

SCIENTIFIC AMERICAN OFFICE,
361 Broadway, New Yerk.

Srcientific

Amervican,
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THIS IS RAZOR STEEL.

R & G-ROSE, 40 A

Note that mot’ for you have tried common
“steel ” blades t 1 you are tired. These blades
and forged; note that.
Most blades are made by the
drop of a die. This knife will
take an edge and, keep it. Itis
strong, yet compact and neat.
ce, gostpald with 2 blndes-
ebony

vo
1, $1. With 3 blades l'{abony.
%- s Ivory, $L.; pear], $1.25. Our

2 blade jack knife s 50c.
Order direct of us; we do not “drum > dealers. W‘ Send tor ﬂlus. 80 page tree l.lst and "Eow to Use a Razor.”

8t., Toledo, Ollo.

er for Boiler Works
ust be experienced
tes if required. Addre

Street, Room 16, New York City.

WANTED 2.8 % inine shop.
and able to give estimas
Fo C.y 89 Liberty

Durable—EasuIy Applled
® This roofing is manufactured

from natural Trinidad aspbalt
materials, and will not dry up
and become brittle under ex-
posure to the weather ns conl-
tar rootings do.
Jree sample of roof 12 'uears obd
with circular and pricelistto

WARREN LHEM]LAL
& M

83 Fulton street,
New York, U. S. A

ELECTRO MOTOR. SIMPLE. HOW TO
make. By G M.Hopkins.—Description of asmall electro
wotor devised and constructed with a view to assisting
amateurs to make a motor wnich might be driven with
advaniage by a current derived from a bdattery, and
which would have suticien: power to operate a foot
lathe or any machine re(iulrlnﬁ' not over one man hower.
with 11 ngures Cont ned in SCIKNTIFIC AMERICAN
S8UPPLi M. NT. 641. Price 10 cents. To be bad at

this otice and fmm all cewsdealers.
NICKEL
AND

ELECTRO-PLATING
Apparatus and Material,

Hanson & Vanka]e Co.
Newark, N. J.
81 LIBERTY 8T., N. Y.
35 & 37 8. CANAL ST,
CHICAGO.

Send your business card
for 1560 p. 1895 catalogue.

VOLNEY W. MASON & CO.
FRICTION POLLEYS, CLOTCHES, and ELEVATORS

PROVIDENCE, R. I.

NAFEW LOVELL CHECK PROTECTOR

Perfect in construction. Modern. High-
Sy Finished and Cheagest.
imple in Operation om-
act. No parts wear out.
nhmltaed Guarantee. A Cer-
tain Protector. Sent on ap-
E.roval ,t0 any responsnble firm.
rice, $8.50. nts

THE NEWSPAPER AND THE ART
of Making It.—An address delivered at Cornell Univer-
sity, by Charles A. Dana, editor of the New York Sun.
( nm.nued in SCIENTIFIC AMERICAN SUPPLEMENT, No.

995. Price 10 cents. To be had at this office and from
all newsdealers.

] TELEPHONES

Transmitters, Receivers,
Magneto Bells, Cords and
Parts of Telephones.
§F~ Send Stamp for Catalogue.
MIANUS ELECTRIC CO.,
MIANUS, CONN,

Parson's Horological Institute.

Qchool for ((Iatchmakers

ENGRAVERS AND JEWELERS,

"~ Send for Catalogue and RReferences.

PARSON'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue, PEORITA, ILL.

PUMPS For COMPRESSING
OXYGEN & HYDROGEN .
GASES into CYLINDERS

BY HAND POWER.PRICE % 15.00
SENDFOR CATALOGUE N92 TO

CHAS. BESELER,
218 CENTRE ST, NEW YORK.

DRY BATTERIES.—A PAPER BY L. K.

Bohm, treating of open circuit batteries, historical dry
batteries, modern dry batteries, Hellesen’s battery,
Bryan’s battery, Koller’s battery, and the efficiency of
dry celis. With 3 1llustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1001, Price 10
cents. To be had at this office and from all news-

Catn]ogue sent ree.

SAMUEL NAFEW COMPANY,

=26 Oortlandt St., New York,
U. S. A., Manufacturers.

THE ‘“‘TRENTON" OJELtUMETERS
sqrafl Oy mey 2R S ALUMINUM.

Handsomest and lighteston the
market. Weight 21{ oz. Abso-
lutely accurate. y guaran-
teed. Dustproof and water-
proof. Registers 1,000 miles and
repeats. sk your dealer for
them and you will want no oth-
er. ce, $:2.0
TRENTON WATCH CO.
&~ Mention c@muﬂc American. Trenton, N.J., US.A.

MESSRS. MUNN & Co, Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention &obably is
E}tenta.ble by writingto Munn & Co.

mmunications strictly confiden-
tial. A handbook of atents and
how to obtain them sen

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amer-
ican. This splendid weekly paper,
elegantly illustrated, has the largest
circulation of any scientific work.
$3 a year, Speclmen ctg:es free.
Address MU.
New York. 31 Broadway.

WANTED 2.8 EOE aolt s vt

EELS. MODELS £ EXPERIMENTAL WORK. SMALL MACHINERY

Toveires NEW YORK STENCIL WORKS 100 NASSAU 8Y N.Y.

NOVELTIES & ETC,

GAS ENGINE CASTINGS.

also_for Water Motor, Dynam ler, Engine, etc.
ACEFWEED & CO. 106 Liberﬁ st., N. Y.

dealers.
GASOLINE ENGINES.

to 75 horse power. Boa. 8 of all kinds.
icensed Engineer,

se. -

r Propelll
'heapest Fue), Absolute Safety, No
ﬁim le Constructlon Flundreds in Successful

rite [or illustrated ca catalogue.
LOBE GAS ENGINE CO.,
Merion Avenue & 49th Street, PHILADELPHIA, PA,

VAPOR LAUNCH.

Engine and helm controlled
from bow. Latest improved and
only 12 to 1 motor now ready for
the mnrket. 18 to 40 ft. launches

h. p. No licensed en-
glneer or pilot required.
ety_guaranteed. No
qertms Mphma or gasoline used.

ALCO

Marine eper Engine Co., Jersey City, N. J.

ICE-HOUSE AND COLD ROOM.—-BY
R G. Hatfleld. With directions for construction. Four
engravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 3%9. Price 10 cents. To be had at this
office and from all newsdealers

«~_DEAFNESS

and HEAD NOISES relieved by using

Wilson’s Common Sense Ear Drums.
New scientific invention, entirely different

Drum in position.

given no relief. esfe, comfortable, ana 1nv1slble no
wire or string attachment. . rite for pamphlet.
WILSON EAR DRUM MANUKG. CO,
Louisville Trust Co. Bullding LomsvilleNKy.
IF~ Mention this paper. ﬁroa.dway, York

THE OBER LATHES

For Turning Axe, Adze, Pick,
Sledge, Hatchet, Hammer, Aus
ger, kile, Knife and Chisel Han-
dles, Whiffietrees, Yokes, Spokes,
Porch Spindles, Stair Balusters,
Table and Chair Legs and other
rregular work.

§F Send for Circular A.

The Ober Lathe Co., Chagrin Falls, 0., U.S.A.

NESS HEAD NOISES CURED
by my lnvmbleTubnlur Ear Cushions. Whispers heard.
V&lrnnled to help more cases than all similar devices
combined. Help earn as glasses doeyes. Sold byFR
F.Hiscox only, 853 Br'dway, N. Y. Send for book of proofs EE

AGENTS WANTED

They are made of Steel and
Granite lined, and adapted for
general use. Covers and Steam-
ers and fire-proof Stove Mats
included. Every piece warrant-
e Sample free and terri-
tm‘ysecured. Addres:
A. RMAN N,

65 8. 5th Avenue, N. Y. CITY.

THE FISHER
Patent Steam Pump Governors

For Steam Pumps Wbrklng under Pressure

FISO‘HER PATENT ( GRAVITY GOVERNORS

team Pumps filling elevated open tanks,
.are the most positive and durable devices

I Send
FISH E lt (10
201 8. 1st Avenue. - Marshalltown, lowa.

lnEAs DE VEI.!)PEI). Absolute secrecy. Send

for particulars. Advice and suggestions free.
Cogrespondence and sample orders solicited. ;

usiness. Gardam & Son, 98 John St., New York.

tlmonlals
lt l\() R CO..

BUoHNELLS PERFECT LETTER COPYING BOOKS

Make gerfect copies of let-
i 4 ters with ordinary office ink.

= No press reaned Books roll
up to make the copy. Indis-

ensable to the traveler and
or private use.

Sent by mail.
postpaid, on recelpt of price.
Note size, 6x10 inches. . $100
Letter size, 10x12 inche
Send for circular and aﬁents
terms. Alvah Bushn
403 Chestnut St.,Philadelphia,Pa,

PATENT STEEL ©
SKELETON LEGS
ARE THE BEST.
Established 1849,
D. W. KOLBE & SON, 1333 Arch St., Philadelphia.

¥8u USE GRINDSTONES?

If so, we can supply you. All sizes
mounted and unmonnted. always
kept in stock. Remember, we make a
specialtyof selecting stones for all spe.
cial purposes. §¥ Askfor catalogue.

The CLEVELAND STONE 0.

24 Floor, Wilshire, Cleveland. 0.

Family lce Machine

1ce, etc., in a few minutes, $10 and u;
t0 prepare one’s self soda water, $4.

Fil $1.25 and up. Cookers, $1. Seltsateurs
B)andb:‘;.' L. DERMIGNY, 126 %
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R REVOLUTION!!!
aNew COTTON GIN
and WOOL BURRER.

Inventive genius has at last produced a machine that
will send into retirement the old Saw Gin 80 long tole-
rated, owing to enormous development in the cotton
industry. The Universal Cotton Gin and Wool Burrer
Company are taking out patents in the principal coun-
tries, and make claim to superiority over the system
now in use on the following among other points: The
new Roller Gin will preserve the fibre intact; clean the
seed moré thoroughly, and thus save alarge amount of
cotton; lx]n‘event. the possibility of fire; perform the
work with a minimum of power: require comparatively
no repairs ; require but little if any cleaning, and have
no saws to sha.rpen They are the acme of simplicity in
construction and effectiveness in economical working.
The staple delivered in the most improved coudition,
with the least damage to fibre ever heretofore etiected.
Alfred B. Shepperson, of the Cotton Exchange, New
York, recognized as foremost expert and a.uthont*in
the cotton world, as attested by his services to the
tional Department of Agriculture, and the favorable
reception accorded to his oplnions and publications, is
Presldent of this Company; T H. Pearse, Secretary ;

A.Kingman, Treasurer: and 8. L.J ohnston, Superi n-
bendent and Engineer. A hand machine a.nd also full
size power %ms may be seen in

operation, A limited
amount of treasury stock is for . For full particu-
lars address

UNIVERSAL COTTON GIN & WOOL BURRER CO,,

Room 60
FISKE BUILDING 89 STATE 8T, BOSTON.

Telephones

Sold outright. Cannot et out of order.

ranteed free from 1 ement.

Suitable for exchanges or pnvate plnnts.
Send for Testvm

F Some g0oo0 temtory left for reliuble agents.
J Mason TeLernone Co., RicHmonp, Va.

If you have a

TEER

iece, send it on. Light and Medium Press Work
n blankm and forming. Wire bending and swaging.
L. R. u TCHCOCK, WATERTOWN, Conn.

THE “‘ROUND BOX"
TYPEWRITER RIBBONS

M. & M. CARBON PAPERS.
Give perfect satisfaction when
oth ers fail. Used b{ nearlyall United
States Government Departments.
Samples Free upon application.
MITTAG & VOLGER,
Manufacturers for the Trade,
Cor. Park & B.R. Aves., Park Ridge, N.J.

F. W. G. WOOD ENGRAVER'S LINER

All sizes from No. 1 to 30,
Lines Uniform, Shar?lund Dee
The only Liner made that will work from

black into whlte. Ever'u Tool Guamnteed Perfect. Price
$1.00 each, or $10.00 a dozen, pfle, Tint, and
75c ea.ch l]lustra.ted circulars free.

SWEIN, 41 John St., New ) ork.

Headquarters for Jéwelers’ Tools and Supphes.

ARMSTRONG S = PIPE = THREADING

CUTTING- OFF MACHINES

Both Hand and Power.
Sizes 1 to 6 inches.
‘Water, Gas, and Steam Fit-
ters’ Tools. Hinged Pipe Vises,
Stocks and Dies

Pipe Cutters.
universally acknowledged to be
BEST. (¥ Send for catalog.

Armstrone Mfg. Co.,
Bridgeport, Conn.

A\ rchitectural J3ooks
Useful, Beautiful and Cheap.

Any person about to erect a dwelling house or sta-
ble, either in the country or city, or any builder wishing
to examine the latest and best plans for a church,
school house, club house, or any other public building
of high or low cost, should procure a complete set of
the ARCHITECTS’ AND BUILDERS’ EDITION of the SCI-
ENTIFIC AMERICAN.

The information these volumes contain renders the
work almost indispensable to the architect and builder,
and personsabout to build for themselves will find the
work suggestive and most useful. They contain draw-
ings in perspective and in color, together with fioor
plans, costs, location of residence, etc.

Two volumes are published annually. Volumes 1 to
18, which include all the numbers of this work from
commencement to December, 1894, may now be obtained
at this office or from Boc lers and Newsd
Price, stitched in paper. $2.00 per volume. These vol-
umes contain all the plates,and all the other interesting
matter pertaining to the work. They are of great per-
manent value. Forwarded to any address.

MUNN & CO., Publishers,

lers.

361 Broadway, New York,
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Wdvertisements.

ORDINARY RATES.

Inside Page. ench insertion. - 75 cents an line
Back Page. each insertion. - - $1.00 a line

§W- For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line— about eight
words per line. This notice shows the width of the line,
andis set in agate type. FEngraviogs may head acver-
tisementsat the same rate per agate iine, by measure-
ment, as the letter press Advertisements must be
received at Publication Office as early as Thursday
morning to appear in the following week’s issue.

EMPIRE

© BOILER CLEANER ¢

COMPOUND
We Don’t Offer Gratuities. but our
Circular will give you the information
that will enable you to Save Time,

Trouble nluf Money. Tried,ap-
proved,and being used by the Larg est
_ Railways and Facttmes in the East.
Kemble BIdg..lQ Whltehall St.,N.Y.
WE ARE BUILDING . . .

The Celebrated — =

"HORNSBY-AKROYD’

o 0OIL ENGINE
The De La Vergne Refrigerating Machine Co.

Foor E. 138TH STREET, NEW YORK.

Premo Gameras

Premos
Produce
Perfect
Pictures

Are perfect in construction, workmanship
and finish, and contain more modern im-
provements than any other Camera. We
make several styles and guarantee them all

ROCHESTER OPTICAL CO.
22 SOUTH STREET, ROCHESTER, N. Y

AB ENIS WANTED. oo, piNE TOOLS NEVERYS}0p,

WRI TE FO
" C.HLBESLY & CO.
CHICAGO, ILL.US.A.—™

The value of the SCIENTIFIC AMERICAN as an adver-
tising medium cannot be overestimated. Its circulation
is many times greater than that ot any similar journal
now published. Jt 2oes into all the States and 'I'errito-
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 ad-
vertises in the SCIENTIFIC AMERICAN. And do not let
the advertising agent influence you to substitute some
other paper for ihe SCIENTIFIC AMERICAN when se-
lecting a list of publications in which you decide it is for
your interest to advertise. This is frequently done for
the reason that the agent gets a .arger commission from
the papers having a small circulation than is allowed on
the SCIENTIFIC AMERICAN.

.Ior rates see top of first column of this page or ad-
dress MUNN & CO., Publishers,

361 Broadway, New York.
JESSQOP'S STEELTSEF
WM JESSOP & SONS L'2 91 JOHN ST. NEV‘E YORK

AND AGENCY.

OR TOOLS, SAWS

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

o R A A N R AR,

{  This Company owhis Letters-
! Patent No. 463,569, granted
to Emile Berliner Novem-
ber 17, 1891, for a combined

Telegraph and Telephone,

covering all forms of
Microphone Transmitters

cr contact Telephones.

o T

l

by
<«

Scientific Jmevican,

Send for catalogue and
letter written with it.

The New Model

No. 2
bAmcerican

Typcwrltcr $8

IS NOW READY.
¥y The latest model of the first
successful low=priced typewriter.

New ideas, greater speed, improved construction
and better finigh, Sold by the makers direct at price
slightly above the manufacturing cost.

I'MPROVED

AMERICAN TYPEWRITER Co., 267 BROADWAY, N.Y.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Hummond, M.D. A val-
uable and interesting paper in which the sub;ect is ex-
haustively treated from the following standpoints: 1.
The use of the cycle by persons in bealth. 2. The use of
the cycle by persons diseased. Conmmed in SCIENTIFIC
AMERICAN SUPPI.EMENT, No. 1002. Price 10 cents.
To be had at this office and from all newsdealers.

PERFORATED
opEiEd TS

=~
o
S

CHicaGo.

ILL.USA. ¥ ano 284 PEARL §' NEWYDRK

he KOMBI
CAMERA - 320

Carry in pocket. Takea%perfectﬁcctures 7~
in one loading—re-loading costs

jour dealer for it, or send for free booklet o
*All About the Kombi.”

LFRED O. szzn,
Branches: London, Berlin.  132-134 Lake Stmet., Chicago

“H. B.” CUTTING-OFF TOOL

‘We bave recently purchased the patents
lmd astock of this cutting-off tool. The
grovement over former tools is in the
ddition of steadying device; otherwise
it will take repmla.r blades used
in Slate No. 2 Hol
¥ SPECIA l. OFFE R.
T oreduce stock purchased and
introduce the tool, we will for
the present suppl one of these
holders complete with one > b]ade for $1.50 by express

id. F S logue.
SWiGHT SLATE MACHINE &0., " HARTFORD CNN.

INSURANGE POLICY
Motor of 19" Century

How do these look together?

) There i8 no disagreement, for
/ Hundreds of our Engines have
been in use 10 years or less, and
Never an Iustance of Fire
or Explosion.

CHARTER GAS ENGINE CO.
P.0.Box148, Sterling, Ill.

BOLT CUTTERS AND NUT TAPPERS

IN GREAT VARIETY.

Cutting all sizes up to two
inches.

WELLS BROS & CO.,

Greenfield, Mass.
P. 0. Box B.

1% to 50 H. P.

A=
ECONOMY, RELIABILITY,
BIMPLICITY, SAFETY.

HOLLY STEAM ENGINEERINE 00

343-344 Butler Exchange, Providence, R, I.
SPECIALTIES : Holly Gravity Return Symm

Blcvclu ‘Watches. Guns, Ruggies, Harpess,

ewing tachines.Or, .’ Pianos. Qulaﬂ,’l‘mx\l
Scales of all varleties and 1000 other articles.
Lists free. CHI0AG0 Scarz Co., Chicago, L1,

Al 2 Price:

Kodak
Quality

Some Watches sell for $2.50. But the purchaser
of a $50.00 time-piece gets more for his money than
the man with the cheap watch.

It’s the Same With Cameras.

The Kodak lenses are alone worth more than
some cameras which the manufacturers claim to be
**as good as a Kodak.” Kodaks are standard in
hand camera values—because they make good
pictures—because they are durable, reliable,

Handsomely Illustrated Kodak-alogue Free.

:gg:::' % ":;” EASTMAN KODAK COMPANY,
auu.z'r;, $100.00 ROCHESTER, N. Y.

COMPOSITION AND CONSTITUTION
of Certain Alloys.—A paper by Dr.C. R. Alder Wright,
F.R.S., epitomizing the author’s experimental inquiries
into the subject of the relations of metals to one an-
other as regards their mutual miscibility or solubility
when rendered tluid by heat. With one illustration.
Conunned in SCIENTIFIC AMERICAN SUPPLEMENT,

999 and 1000. Price 10 cents each. 'T'e be
had ‘at this office and from all newsdealers.

If you Prics%l.)ﬁ uzail,
i et o
good w'gl'Wﬁw or
Horse Descriptive Cir-
and

Carriage

you ‘

will be

inter-

ested in

BELL ODOMETER

It will tell you honestlﬁ how many miles you drive,
and announce each mile by stroke of a bell. Keeps a
record for 1600 miles and then repeats. Speed horses

be timed very accurately. ullg warranted.
Davis. Stebbins & Co., 33 Sudbury St., Boston, Mass.

saves One-Fifth of the Fuel. Holly Py Red
Valve; no spring, lever or diap} Send forci

Celerite New Photographic Paper

No Collodion, no Gelatine, no Gold, no Hypo, matt sur-
face, sim j)le, rapid, permanent. Send for circulars and
print to Jas. H. Smlth & Co., 261 Wabash Ave., Chicago.

“OTTO”

CGAS AND CASOLINE
ENCINES.

15t0100 h. ? Can be used in
cities or in country inde-
pendent of gas works
or gas machines.

No Boiler, No Dauger,
No Engineer.

" OVER 45,000 SOLD.
: The Otto Gas Engine Wks., lncorp’d, Philadelphia

TOWERS ano TANKS

PATENT SECTIONAL

ALL IRON TOWERS

of 4 and 12 Columns,
for Water Works, Cities, Towns,
and Manufactories.
PLAIN, ALL WOOD TOWERS
ELEVATED TANKS
for Automatic FireSprinkler Plants
MANUFACTURERS OF
1RON and STEEL TANKS.

Louisiana Red Cypress Wood Tanks
a Specialty.

W. E. CALDWELL CO,,

219 E. Main Street,
LOUISVILLE, KY., U. S. A.

=t
s

A Delicious Shave.

Razor complete, $:2.00.

< A Continual Economy - Absolutely Guaranteed.
Stropper and Strop, $1.7 3.

Both in One Case, $3.75.

E. LOTHAR SCHMITZ, Manufacturer, 92 Reade Street, NEW YORK, N.Y.
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ENGINES, Baflers snd Mackine Tasls, ow
“Machinery dc’Sum?lm." V;' [l:‘l Davis, Rochester,zﬁl Y.

MERY Emery Wheels, Grinding Ma-

e chines and Grinders’ Sugplies.
Quick process and large stock, When in a hurry,

buy of THE TTANITE CO.. NEW YORK CITY,
CINCINNATI. and STROUDSBURG, PA.

Patented Novelties Manufactured.

8. P. DENISON, 143 Center St., New York.

PRIESTMAN SAFETY OIL ENGINE

¢¢ Phenomenally low in cost of operation.”—Franklin Inst.

NETTHER Kerosene, NOT Gasoline 8

ENGINEER

Economlcal SlmPle. Safe, Au- |
tomat For Electric Light- "
ing, Pumplng, Milling, ete. s

PRIESTMAN & COMPANY, Inc.
Front and Tasker Streets, = =

183

hiladelphin

$125

P

buys a beauuful little Canoe; or
1 ficent Pleasure Boat for

Bﬂ-ﬁ age illus. catal
J.H. RUSfHT CANTON, N.

¥ ESTABLISHED 1843.

The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including ostage.
Weekly--52 Numbers a Year.

This widely circulated andsplendidly illustrated

paper is published weekly. Every number contains six-
teen pages of usefal information and a large number of
original engravings of new inventions and discoveries,
representing Engineering Works, Steam Machinery,
New Inventions, Novelties in Mechanics, Manufactures,
Chemistry, Flectricity.Teleerapby, Photography, Archi-
tecture, Agriculture, Horticulture, Natural History,
etc. Complete list of Patents each week.

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,
Canada, or Mexico, on receipt of I'hree Dollars by
the publishers; six months, $1.50; three months, $1.00.

Clubs.—Special rates for several names, and to Post-
masters. Write for particulars.

The safest way to remit 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. Address
all letters and make all orders, drafts, etc., payable to

MUNN & CO., 361 Broadway. New York.

—_—
Seientitic Qmerican Supplement

This is a separate and distinct publication from THE
SCIENTIFIC AMERICAN, but is uniform therewith in
size, every number containing sixteen large pages full
of engravings, many c¢f which are taken from foreign
papers an¢ accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very wide range of contents. It
preser:ts the most recent papers by eminent writers in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaolory, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineeriog, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
’orticulture, Domestic Economy, Biography. Medicine,
etc. A vast amount of fresh and valuable information
obtainable in no other publication.

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

Price for the SUPPLEMENT. for the United States,
Cauvada, and Mexico. $5.00 a year; or one copy of the
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, bot.h mailed for one year to one address for $7.00.
‘Bingle copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 361 lh'omlwny, New York.

41%111&1{119’ Tdition,

THE SCIENTIFIC AMERICAN BUILDING EDITION {8
issued monthly. $2.60 & year. 8Single copies, 25 cents.
Thirty-two large quarte pages, forming a large and
splendid Magazine of Architecture, richly adorned with
elegant plates and other fine engravings; illustrating the
most interesting examples ot modern Architectural
Counsruction and allied subjects.

A special featureis the presentation in each number
of a variety ot the latest and best plans for private resi-
dences, city and country, including those of very mod-
erate cost as well as the more expensive. Drawings in
perspective and in color are given, together with Floor
Plans, Descriptions, Locations, Estimated Cost, etc.

The elegance and cheapness of this magnificent work
have won for it the Liargest Circulation of any
Architectural publication in the world. Sold by all
newsdealers. $2.50 a year. Remit to

MUNN & CO., 361 Broadway, New York.

Export Editron

of the SCIENTIFIC AMERICAN, with which is incor-
porated **LA AMERICA CIENTIFICA E INDUSTRIAL,”
or Spanish edition of the SCIENTIFIC AMERICAN is pub-
lished monthly, and is uniform in size and typography-
with the SCIENTIFIC AMERIOAN. Every number con-
tains about 50 pages, profusely illustrated. Itisthefinest
scientific, industrial export paper published. It circu-
lates throughout Cuba, the West Indies, Mexico, Cen-
tral and South America, Spain and Spanish possessions
—wherever the Spanish language is spoken. THE SCi-
ENTIFIC AMERICAN EXPORT EDITION has a large
guaranteed circulation in all commercial places through-
out the world. $3.00 a year, postpaid, to any part of the
world. 8ingle copies, 25 cents.

§# Manufacturers and others who desire to secure
foreign trade may bave large and handscmely displayed
anno t8 published in this edition at a very
moderate cost. Rates upon application.

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

PRINTING INKS.

The_ SCIENTIFIC AMERICAN is printed with CHA
ENEU JOHNSON & CO.'8 INK, 'enth and Lomb:
Sts., Philadelphia,and 47 Rose St-,opp Duane,New York






