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THE UNITED STATES BATTLE SHIP OREGON.

The accompanying view of the Oregon is of peculiar
interest, as it was taken, not without some danger,
from directly in front of the vessel when she was at the
top of herlspeed, toshow the waves thrown from her bow,
a matter to which much thought is given by naval ex-
perts and constructors. An excellent side view of the
Oregon under way, with details of her construction,
was published in the SCIENTIFIC AMERICAN of Janu-
ary 19, but to show the great * feather” rolled up by
the ship from a point directly in front, Mr. O. V. Lange,
an experienced California photographer, arranged

with the captain of a little tug to ‘‘shoot across” the

pitching of the tug,” which, it was said, had escaped
collision by the fraction of a second, the ship’s side
flashing by within ten or twelve feet.

The Oregon is an armored coast line battle ship of
the first class, built at S8an Francisco, and is one of the
largest and most important vessels of our new navy
She has a displacement of 10,230 tons and a maximumn
speed of 162 knots, her length being 348 feet, beam 6914
feet, and draught 24 feet. She has a coal capacity of
1,800 tons, sufficient to carry her 5,000 miles at full
speed or 16,000 miles at a spee@l of ten knots. Her en-
gines are of the triple expansion type, the cylinders

being 344, 48, and 75 inches in diameter respectively,

The Box as a Specimen Shrub,

The assertion in a recent issue of the Garden that
the common box is a much abused subject is, I think,
quite justifiable. How seldom do we see it planted by
itself where it can spread and develop to the fullest.
Few, I think, have any idea to what proportions this
shrub in good ground will attain. Some of the finest
specimens I have ever seen are at Gunton, growing in
the pleasure grounds. They stand quite clear of the
neighboring shrubs, and have plenty of air and light,
and are most useful and handsome. The variegated
forms appear to be more stiff and erect in growth, and
not nearly so graceful as the common variety. Were

THE UNITED STATES BATTLE SHIP OREGON.

Oregon’s bow as she came on at full speed, a plan of
which the Oregon’s commander had no knowledge.
The vessels were almost together, and it was too late
for the Oregon to swerve either way, when the tug
was seen moving directly across the course of the bat-
tle ship, at whose stem a foamning wave was piled nearly
twelve feet high and spreading far on either side. The
tug could not turn back as the high steel prow of the
Oregon seemed about to bear directly down upon her,
and there was consternation aboard the little vessel.
The photographer says: *“The Oregon seemed to be
coming like a cannon ball, but I determined to get
that picture if it was my last. I steadied my nerves
a moment, glanced into the finder, and clicked the
shutter. Then, with the camera under one arm, I ran
to a stanchion and grasped it. The next moment there
was a noise of rushing water and a violent whirling and

with a stroke of 42 inches, and she has twin screws.
Her armor is 18 inches thick from three feet above the
water line to four feet below it. Her battery was de-
signed to include four 13 inch breech-loading rifles,
although there has been not a little difference of opin-
ion as to whether the largest guns should not be lim-
ited to 12 inch bore. These large rifles will be mounted
eighteen feet above the water. Besides these, her bat-
tery includes eight 8 inch breech-loading rifles, four 6
inch, twenty 6 pounder rapid fire guns, two Gatlings,
and six torpedo tubes.

-

Aluminum Horse Shoes,

Among the recent patents is one for an aluminum
horseshoe having finely divided particles of Lard
metal embeddegd in the wearing face of the shoe. This
forms a very light shoe, of considerable durability.
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I planting new pleasure grounds, I would certainly
accord the box a prominent place among shrubs and
give it plenty of room.—J. Crawford.

Anthrax in Human Beings.

Some extraordinary statements as to the ravages of
anthrax, and the attitude of the Board of Agriculture
in relation thereto, were made at a recent meeting of
the Leicestershire County Council, England. The dis-
ease brokeout on the farm of a Mr Warren, at Arnesby,
and not only the cattle, but human beings and all
kinds of animals were attacked. The farmer and six-
teen men were all ill at one time, one man dying at the
Leicester Infirmary. A woman in passing the plague-
stricken spot was stung by a fly and died from an-
thrax. Cats, dogs, and birds in the neighborhood also

died.
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THE PRESENT STATUS OF THE BICYCLE.

The development of the use of the bicycle, which has
been often spoken of in these columns, has attained
now a wonderful extension. Wherever one travels in
the country, whether near or far from the center of
population, the omnipresent bicyecle is found. On
country roads the woman school teacher is met riding
home from the district school; in manufacturing
places the artisan is seen, perhaps dressed in his over-
alls and carrying his dinner can, going on his wheel
on his way to and from his work. In road houses and
in some stores special provision is made’ for the care of
bicycles. Men go to their business on them, and it is
at last proved that a new mode of everyday, practical
locomotion has been developed.

All the above is trite. Coincidently with Q,hls im-
mense development of what was once a sport, but is
now no more a sport than is any other means of loco-
motion, has appeared a considerable amount of oppo-
sition to the wheel on the part of those who do not
ride. A disposition exists to enforce ordinances more
rigidly in the case of riders of wheels than is the custom
against others, while the old tendency to legislate
directly against their use is still shown in places. The
wheel, with its pneumatic tire, stealing along silently
at a relatively high speed, seems to possess the power
of irritating the pedestrian from the apparent danger
of collision. It seemsnot to occur te him that whileleg-
islation is being invoked to force trolley cars to be pro-
vided with fenders, the very element which makes the
bicycles noiseless, which is the pneumatic tire, pro-
vides it with a reasonably effective fender. The pneu-
matic tire is certainly a great safeguard, if, by accident,
a pedestrian should be struck by a wheel. Meanwhile,
in spite of opposition, the use of the bicycle continues
to increase, and one of the best safeguards against in-
imical legislation is certain to be afforded by the proba-
bility that the majority of legislatorsin the near future
will be riders themselves.

To transform the everyday progress of a man through
the streets from a speed of three or four miles an hour
to a speed of ten, to give him as environment, instead
of a crowd of other pedestrians, a quantity of vehicles
of all descriptions, is a most radical change. The
country road invaded by the trolley car running at
twenty miles an hour is a parallel illustration of
the change of conditions. In the matter of all gov-
ernmental ordinances the existing conditions have to
be considered. The regulations formulated in past
days, concerning traffic on roads, in a general way
recognize the wagon drawn by horses, the horseback
rider, and the foot traveler as the elements to be pro-
vided for. As the bicycle came into prominence, the
old view of it as an instrument of sport, pure and
%imple, something for pleasure, not for use, was hard

0o abandon, and many relics of this opinion still exist.

It is not saying too much to assert that the time has
now come for a change. On the roads and streets it is
no longer the two thousand pound truck, the lighter
carriage and the slow-moving pedestrian that are to be
considered ; the bicyclist is a new element, which has
created a new condition of things which must be
recognized and provided for, and is destined sooner or
later to haveits interest conserved. The day for inim-
ical legislation passed long ago ; the time has come for
special consideration. The streets of our large cities,
as a rule, are ill adapted in the business districts es-
pecially for the bicycle. In cities where the business
streets are ridable, the bicycle has come into the most
extensive use for business men and tradesmen of all
classes. But the stone-paved street, adapted to heavy
traffic, is but ill adapted to the bicycle, and what seems
to be wanted is a compromise pavement, which will
suit all classes of traffic. Taking the city of New
York, it would not seem impossible to provide one or
more through bicycle routes from the upper part of
the island to the Battery. A street with proper pave-
ment on it, adapted especially for bicyclists, would
not be too much to be granted to the ever-
increasing army of riders, but it would be
far better to devise some form of pavement
which would meet all classes of traffic and
which would enable the bicyclists to ride about
the business portion of the city as comfortably
as they now do in the parks and boulevards. An im-
mense field for the civil engineer is opened in the pro-
viding of such streets in business cities. Asphalt,
which gives a smooth though dead surface, is being
introduced very extensively in the residential portions
of the metropolis. It seems questionable if it would
answer for the districts devoted to heavy traffic.
Vitrified brick has been adopted in many places with
satisfaction to bicyclists and truckmen. A small ex-
perimental piece has been laid in this city, and it may
be laid upon the Ocean Parkway, in Brooklyn. To
provide a bicycle path, the asphalting of the space
between the tracks of cable car lines or of trolley car
lines has been suggested, and this has been done in
this city on one street, though not to accommodate
cyclists. As the case now stands, there is a new form
of traffic to be provided for, one whose magnitude is
daily increasing, and which in the near future will ex-

160 | cite attention greater than it is now receiving. The
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friction between the bicyclists and the pedestrian is
bound to decrease in time; it seems at present to be
merely due to the difficulty mankind has in recognizing
the existence of a new state of things in daily life.

Incidentally the lowering of the price of bicycles and
the possibility of procuring cheap ones second hand
has imparted to the bicycle a most important element
in making it the vehicle of the workman as well as of
the rich. A few months’ car fare will pay for a wheel, so
that it has definitely ceased to be a luxury, and the
workman who never could have dreamed of owning a
horse, can possess without extravagance a bicycle,
which will surpass the ordinary horse in speed.

—_—  ——— e -————
POSSIBILITIES OF BEET SUGAR INDUSTRIES,

We derive the following from the Sugar Beet :

The total area devoted to beets for the seven beet
sugar factories in the United States (this inciudes the
small output of Virginia) was, in 1893-94. 19,647 acres,
from which were obtained 195,895 tons beets and
45,191,296 pounds sugar, corresponding to a yield of 2,300
pounds sugar per acre, and an average of 2307 pounds
per ton of beets worked on an average extraction of
115 per cent. The average yield of beets per acre was
9'9 tons. Accepting these figures as a basis of calcu-
lation for the requirementsof the Union, the consump-
tion of sugar during 1894 was 2,024,648 tons, or
4,535,211,520 pounds. Toobtain this sugar there would
be needed at least 2,000,000 acres of land if the yield be
10 tons to the acre, and beets sell for $4 per ton. The
money for these roots represents the enormous sumn of
$80,000,000 that would be put into circulation among
our farming population.

If we admit that farmers receive gratuitously 50 per
cent in weight of beets furnished by the residuum pulp
as it leaves the process, this would be sufficient to feed
not less than 2,000,000 head of cattle during the three
winter months when fodders are the most expensive.
If we admit two pounds increase per head and diem,
then would result 400,000,000 pounds meat obtained
from a product that is nowreceiving only a limited
attention.

If the entire residuum should find utilization in the
United States when the industry exits fully, there
would be not less that 550,000,000 pounds meat obtained
at a minimum cost.

To make this matter thoroughly clear from a farmer’s
standpeint, we can suppose that 10 acres of land yield
100 tons of beets, which are sold at the factory for $400.
In return he gets for nothing 50 tons, or 112,000 pounds,
residuum pulp. We may admit that the ration con-
sists of about 100 pounds pulp (combined with other
products) per diem for 100 days; the consumption per
head would be 10,000 pounds pulp, or sufficient for 11
beeves. If the rate of increase is 2 pounds per head
per diem, during the time of feeding, the total increase
is 2,200 pounds. If the farmer clears 4 cents per pound
on his meat he has 88 additional dollars that his land
yields him. The resulting manure from this feeding is
an item of considerable importance, not to be over-
looked.

According to Willett & Gray, the entire consumption
of sugar in the United States during 1894 was 2,024,648
tons, i. e., 265,500 tons domestic cane sugar, 20,000 tons
domestic beet sugar, 300 tons sorghumsugar, 5,000 tons
maple sugar, 15,000 tons domestic manufactured mo-
lasses sugar, or 305,800 tons of home-made product, to
which must be added 1,554.528 tons of foreign cane
sugar, 159,796 tons foreign beet sugar, and 14.524 tons
foreign refined sugar, or a total for foreign product of
1,718.848 tons.

Experiments in feeding inferior and superior beets to
sheep have shown that there are many advantages to
be gained by using roots of high saccharine per-
centage.

In the manufaclure of alcohol, either from beets or
beet molasses, thereis always a residuum which may be
used for the manufacture of potassa, or as a fertilizer.
The procduct left over is known is vinasse, and con-
tains about 12°8 per cent potassa, 37 nitrogen, 01 per
cent phosphoric acid, and 01 per cent lime. For beet
soils this may be used in quantities corresponding to
7 tons to the acre.

From the official data respecting the sugar campaign
for 1893-94 in Germany, we glean some interesting
fizures; 405 factories were working, and there were
966,200 acres planted in beets. The total weight of
beets worked at factories was 10,644,300 tons, giving an
average per factory of about 26,000 tons. The average
sugar campaign was only 78 days. The total sugar
production was 1,319,000 tons, corresponding to an ex-
traction of 12:36 per cent. If we include the sugar ex-
tracted from molasses, the extraction becomes nearly
13 per cent. The exportation of home-made sugars
was 728,000 tons. The consumption of sugar remains
about the same from year to year, and is nearly 600,000
tons.

The returns from an acre of beets in Germany are
$40, while from wheat and other cereals only $20.

The total area devoted to beets in the empire during
1893-94 was 966,000 acres. The average yield of beets
to the acre was nearly 11 tons. Toproduce100 pounds
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sugar (with the product from molasses) required 808
pounds beets.

In molasses distillation the sugar is changed into
glucose, then into aleobol and carbonic acid; and there
is a final residuum, which may be used as a fertilizer
or for potassa manufacture.

If Congress would pass a bill allowing residuum beet
molasses to be distilled free of taxation, it would in a
measure compensate for the withdrawal of bounty on
sugar. If this distilling of molasses is carried on in
connection with sugar making, it may be said that the
profits thereon would go considerably toward the cost
of working beets into sugar. At present we may ad-
mit that $2.50 to $3 represents the labor and interest
on plant per ton of beets worked into sugar. Froma
ton of beets there remains nearly 100 pounds molasses,
from which may be exhausted 8 gallons of pure alco-
hol. The sale of it, even at $2 a gallon, would leave a
margin of profit certainly not less than $2.

One acre of beets at Ames, Nebraska, may be said to
cost as follows from data of practical experienceon the
field :

Manuring $2.20, plowing $2, seed $2, seeding $0°30,
harrowing $0°50. rolling $0°31, 1st hoeing $1.44, bunching
$2.12, thinning $3.72, 2d hoeing $5.25, 3d hoeing $4.81, 4th
hoeing $2.91, cultivating $1.82, sundry expenses, time-
keeping, killing bugs, etc., $0°77, giving a total cost for
‘laying by ” of $30.16. To this sum must be added $4
harvesting, $2 plowing out, $2.13 hauling and loading,
or a total cost of $3829. As the yield was 10 tons to
the acre, the beets cost the farmer, even under the
most careful cultivation, $3.83. If the vield had been
as during 1893, then the cost per ton would have been
only $2.56.

Some interesting information respecting the working
of the Norfolk beet sugar factory is published in the
News: “Out of 27,551 tons of beets raised, the com-
pany manufactured 5,556,100 pounds fine granulated
sugar. To make this, 443 car loads coal were consumed,
225 car loads lime rock, and 33 carloads coke. During
the three months the machinery was in operation 2,400
gallons of oil and 1,000 pounds grease were used to keep
the machinery in running order; . 300 men were
employed.”

In a speech by Senator Charles F. Manderson, of
Nebraska, he says:

‘“Ten acres of land in Nebraska, Kansas, or Dakota
devoted to the cultivation of wheat, corn, or potatoes,
would lead to starvation rather than life. But in
Nebraska, from sawme acreage, 220 tons of beets were
sold at $4.05 per ton, amounting to $901. The total
expenditure was $287.20, leaving a net profit of $61.30
per acre.

‘“This is a peculiar crop. It cannot be raised in a
slovenly fashion. It means work; it meansintelligent,
painstaking labor. It requiresa much higher order of
intelligence to grow beets than it doesfor wheat or
corn. Everyacre planted in beets means twenty days
labor for one man. If 2,000,000 acres of land are need-
ed to supply this country with sugar, it follows that
40,000,000 days’ labor could thus be given to the labor-
ers of the United States. It would also mean the
transportation of 26,000,000 pounds freight for the
industry.”

DO

The Beautiful Star Figure in Gemini.

In the early evening sky in the west now [May 23]
may be seen one of the wonders of astronomy. Three
of the visible six planets of our system are bunched
in the constellation Gemini.

Begin with big blazing Venus; thence down west-
ward is Jupiter, of diminished and diminishing glory
ashe approaches his conjunction with the sun. Above
Venus and to the left, farther away from her than
Jupiter is, is the red planet Mars, also nearing his
conjunction, and greatly diminished from his normal
splendor. Above these three are the fixed stars Cas-
tor and Pollux in the heads of the Twins. The five make
the figure of a dipper with the handle hung down; and
of the five Castor and Pollux are the only ones whose
places on the blue vault are permanent.

There is not among all the stars a more beautiful
figure than this. Apparently as permanent as any of
them, it is really as evanescent as the worning dew.
Never seen before, except perhaps in eternal ages past,
it will never appear again except perhaps in ages yet
to come. Its memory will be preserved in the annals
of astronomy as one of the wonders of 1895. Letus
name it the Planetary Dipper, or the Dipper of Venus.

Observe the nightly changes in this figure. It will
distort, dissolve, and its component parts soon fade
and disappear in the twilight of the eastward travel-
ing sun. At the last of June the sun will have ad-
vanced to Gemini, to near where Jupiter is now.

Another of the visible six planets is up in the early
evening now, eastward, about the beginning of Libra,
and near the feet of Virgo; Cancer, Leo, and Virgo
of the zodiac alone intervening between it and its
friends in Gewini. It is Saturn, the ringed planet,
twice as far outward from us as is Japiter, and almost
in fact the outermost visible planet; for Uranus, next
outside of him, is hard for an amateur to identify even
with the aid of a telescope. The next and last out-
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side, Neptune, is not visible at all except through a
telescope.

But one other planet is now to be accounted for,
fleet Mercury, occasionally visible low down in the
west or the east flitting past the sun on his little orbit,
always white, bright, and pretty.—R. W. Musser,
Ashville, N. C., Citizen.
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Photo Hints,
RICHARD PENLAKE,

This does not pretend to be an article which devotes
itself entirely to one given subject. It is a mixture; it
embraces simple rules of composition and simple meth-
ods of manipulation whereby certain effects can be ob-
tained, and divers other little points which may prove
of value to those just starting on the sea of photogra-
phy, as well as those who are within sight of port.

We will suppose that the camera has been purchased
and the artist is ready and eager for the fray. Every
one knows how easy photography appears to be to
those who have not mastered the art. You simply
take off the cap, or pull the string, put the plate in
developing salts, and in the words of the song,
“There’s a picture for you.” But, alas for young
hopes! there generally is no picture at all. 1f develop-
ment has been satisfactory and exposure correct, there
are the hundred and one rocks of lighting, composi-
tion, ete., upon which the poor amateur may be cast
away.

The simplest branch of study is landscape. Some

‘are contented to take landscapes haphazard as they

find them, while others walk about and select a point
of view most likely to produce a pleasing picture. A
building or some like structure which has sufficient
pictorial element in its composition should be included,
but a great fault is that of trying to get too much on
one plate. Pictures should not appear crowded.
Never take a view with the sun directly opposite the
camera, for if this is done the plate will be hopelessly
fogged and consequently rendered useless. The sun
should occupy a position over one of the shoulders,
and the artist should stand to obtain as much side
light as possible. In thismanner a harmonious blend-
ing of light and shade will be obtained, whereas if the
sun were shining directly on the subject the result
would lack contrast and be void of pluck and bril-
liancy. The chief mass of a picture should rarely oc-
cupy the center, but should have a position a little to
one side. A good plan is to mark the focusing screen
in the manner shown in the diagram. Nine squares

will thus be formed. The center square is the weak-
est point, and the points where the two lines intersect
are the strongest. The horizon line should rarely, if
ever, run across the exact center of the plate, but
should be about one-third from the top or bottom, the
upper for views taken from a height, the lower for or-
dinary landscapes. There are, however, exceptions to
this rule.

For the sake of variety a building should never be
taken ‘full on,” but at an angle. Plant the camera
slightly at one side, much better effects are obtained.
Be careful not to have any prominent object, other
than the principal one, to distract the attention. The
interest should be centered on the principal object.

Never stand in the middle of a street when photo-
graphing it, but slightly on one side. 1t looks better.
As often as possible select an interesting foreground,
as a bad one spoils an otherwise good picture. H. P.
Robinson, oue of our celebrated landscape photograph-
ers, says:

‘“In the selection of a view great attention should be
paid to the foreground. The foreground is
of so much importance, that I do not hesitate to say
that if a view is not well fitted in this respect, it can
never be an effective picture. A landscape photograph
seems to require a good foreground more than any
other kind of picture.” It is a matter for wonder,
since a photographer is deprived of the use of color in
his work, that he does not turn his attention with
greater earnestness to design and arrangement. Some
do so and with good effect.

We were shown in these pages a short time ago what
great changes could be effected in the way of cutting
and mounting. Much good work is undoubtedly sac-
rificed by an inch too much at top or bottom, on one
or the other side. Many subjects thai spread over the
full area of the plate are tame, uninteresting, and may
be improved by cutting down. The difficulties of judg-
ing the proportions best suited to the subject are
great, and require careful thought and consideration.
How charming some of those long, narrow pictures
are, which, if printed full size, would be pictorially
worthless.

Be careful when focusing to get the minutest de-
tails. If the view bea church, focus the clock or leaded
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windows, if a house, the window curtains or bricks, in
a portrait, the eyes.

Many amateurs make a start by attempting portrait-
ure. This is unwise, as successful landscape work
should be mastered before attempting this difficult
branch. To accomplish portraiture equal in style
to a professional, special lenses, various arrangements
of light and shade, besides many years of apprentice-
ship, are necessary. A few hints will, however, enable a
beginner to turn out passable work.

When taking a vignette, or bust portrait, always get
the mouth in the center of the plate ; by observing this
rule, you will have the satisfaction of knowing the
head is in a proper position on the plate, and not slip-
ping off at the top or bottom. A vignette should not
be taken before a background composed of a brick
wall or leaves. The result gives a verv curious patchy
effect. Good makeshift backgroundsmay be made of
brown paper, or a blanket, that commonly known as
the * workhouse™ pattern; at a pinch, a newspaper
can be placed a short distance behind the sitter. The
reading matter will, of course, be considerably out of
focus, thus producing a gray effect in the finished
print. Those who require a really serviceable article
should buy a plain cloth washable background, cost-
ing about three shillings. Always bear in mind that
one side of the face is better looking than the other,
usually the left side, except in the case of left-hahded
people, when the right side generally takes best. Care-
fully observe this when taking what is known as the
* three-quarter” face.

When taking a ‘“full face,” notice which way the
nose bends, as no nose is really straight, and pose ac-
cordingly. Let the sitter be at ease and secure as much
individuality as possible. Have the camera on a level
with the face. If the lens points downward the forehead
is exaggerated, if upward, the chin. Use the longest
focus lens possible, as a wide angle lens distorts por-
traits fearfully.

When taking full or three-quarter length portraits,
don’t mix them; let them be either one or the other.
Many are taken with the feet cut off just at or above
the ankles. In which of the two poses should these be
classed ? A proper three-quarter length should be
taken to the knees, the top line marked on the screen
(as mentioned at the beginning of the article) running
across the eyes. For a full length portrait allow a
little foreground, so as to give the figure something to
stand on.

Figure studies and genre work should be encour-
aged. This particular branch necessitates extra skill,
but the results amply repay for extra time and trouble.
—Junior Photographer.

&

American Association for the Advancement of

Science.

For five years in succession efforts have been made
to secure the annual meeting of the A. A. A. 8., and
its numerous affiliated societies, at San Francisco, or
some other point on the Pacific coast. The most allur-
ing offers have been made by the Calfornians, and it
was confidently hoped that they could this year be
available. The difficulty is to obtain proper con-
cessions from the railroad companies. Hence the
meeting for 1895 will be in some Eastern city, and
Springfield, Mass., is now announced as the favored
place.

The official time will be from August 26 to Septem-
ber 6 inclusive. The first general public session will be
held on Thursday, August 29. Friday, Monday, Tues-
day and Wednesday will be wholly given up to scien-
tific discussions. Saturday will be devoted to excur-
sions that have been planned for visiting points of
interest in the vicinity.

The hotel headquarters will be at the Worthy. The
president’s address will be given in Court Square
Theater ; other evening addresses and receptions will
be in the City Hall. The general sessions and section
meetinzs will be in the Y. M. C. A. Hall. Other build-
ings are also at the disposal of the association, and
everything will be done by the citizens of Springfield
to make the convention successful.

Further information can.be had from Prof. F. W.
Putnam, the permanent secretary, Salem, Mass., or
from Prof. William Webster, local secretary, Spring-
field, Mass. A preliminary pamphlet can be had on
application, describing excursions, giving hotel rates
and other useful particulars.

We have long had slag paint and pavement, but the
latest is a slag brick chimney. According to L'Indus-
trie this plan was adopted by the Courrieres and Ortri-
court companies, and their example is followed by the
works of Arbel and Douai. The latter establishmens
planned a chimney 164 feet bigh and to weigh but 379
gross tous, about half the weight of a brick chimney of
the same dimensions. A special cement was to be used
which would bind together the blocks composing the
chimney so firmly as to require no chain or iron band
for strengthening. This is an interesting application
of a cheap industrial by-product, which, should the
experimnents prove a success, will be appreciated by
metallurgists.
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A CYLINDRICAL PROPELLER.

Two propellers are preferably employed, according
to this improvement, one at each side of the keel, the
propeller having the same weight as the water to be
displaced, and being forced outward by steam power
and returned by the pressure of the water in its rear.
A patent has been issued for the invention to Mr.
Lorenzo Julia y Puig, a captain in the Spanish mer-
chant marine, of Barcelona, Spain. The propeller is a
hollow cylinder, moving in a stuffing box through
openings at each side of, and so as not+to interfere with,
the rudder, the major portion of the propeller when in
its inner position being exposed and accessible from the

PUIG'S PROPELLER.

interior of the vessel. In front of each stuffing box is
a steam cylinder, the piston head and propeller being
connected by a rod, and steam being admitted only to
the front of the piston head to force the propeller out-
ward. The small figure represents the vessel’s hull
fitted with strengthening plates or bars to receive the
propeller. The propeller is designed to have a very
easy motion, with no tendency either to rise or lower,
thus reducing the friction to a minimum, and all of
the propelling mechanism is so located as to be readily
accessible in case repairs are needed.

B> C
-+ o

A CONTINUOUS PROCESS FIBER MACHINE.

To convert into commercial fiber or, excelsior the
leaves and stems of palmetto and palm trees and simi-
lar growths, by a continuous process, the machine
shown in the accompanying illustration has been in-
vented by Mr. Charles A. Green, and is being intro-
duced by Mr. Eugene C. Dearborn, of Cocoanut Grove,
Biscayne Bay, Fla. It is designed that the crude
leaves fed into the machine from the feed table at the
right shall emerge in the form of marketable fiber,
shredded, crimped, and ready for use, the refuse ma-
terial being discarded during the process. The leaves
aye first passed between adjustable crushing rolls, be-
ing straightened out by guides and novel devices being
provided to prevent clogging, and from thence, by
means of clutch rolls, they are fed to a beater cylinder
having inclined teeth arranced in double spiral line
around the cylinder, by which the fiber is longitud-
inally shredded. A slatted carrier then conveys the
shredded leaves over an open structure, where trash
and short fiber may fall through, to a hopper, across
the bottom of which slides a plunger adapted at each
stroke to double a portion of the fiber and deliver it to
another plunger, on which are arranged prongs adapt-
ed to crimp the fiber and deliver it to a steam box, the
fiber being also subjected in the process to an adjust-
able squeezing pressure in itscrimped position. There
are several steam chambers around the steam box, and
the mass of fiber is held in the box in a series of com-
pact folds, issuing thence in the form of a web upon
an elevator te be conveyed to theupper part of a drier.

GREEN'S MACHINE FOR PREPARING FIBER OF THE PALMETTO, PALM, ETC.

In the drier is a series of carriers, all driven by a single
chain belt, over which the fiber is continuously con-
veyed until it reaches the point of discharge at the
lower rear end of the machine, from which it may be
delivered to any preferred style of baling apparatus.
The heating of the drier is preferably accomplished by
steam pipes in connection with a blower and heater,
arranged as shown under the elevator belt.

Iron Notes.

At a recent meeting of the Iron and Steel Institute,
London, Mr. Arthur Cooper read a paper on ‘‘ Metal
Mixers,” as used at the Northeastern Steel Company’s
works. A mixer was erected of 150 tons capacity. In-
stead of a hydraulic cylinder fixed underneath the ves-
sel, as at Heerde, the plan designed by the Northeastern
Steel Company for tipping provided for fixing the
hydraulic cylinder overhead, the piston rod of which
is attached to a crosshead coupled up to each side of
the back eud of the mixer by long links. This arrange-
ment was devised because it was considered to be safer
in case of a break-out than the hydraulic cylinder
placed underneath.

The early experiments were so encouraging that an
additional mixer was at once erected, the same in every
respect as the first one, so that with two vessels the
lining of one could be repaired while the other was
working, and in order to save labor and time in dis-
charging the ladles into the mixer, a small pair of en-
gines and shafting were fixed on the wall at the back
of the two vessels, by means of which, and an endless
rope of spun yarn placed upon a grooved pulley on the
ladle gearing, a ladle containing about fourteen tons
of molten iron is tipped in less than one minute.

From the beginning of May, 1893, the whole of the
molten iron used, cousisting of about 2,000 tons of blast
furnace iron and 1,800 to 2,000 tons of cupola iron each
week, has passed through one or other of the two ves-
sels, and the results have fully justified the company’s
expectations. It must not beforone moment thought
that a mixer will cure all the ills which beset a steel-
maker; that by its use inferior and unsuitable iron can
be made into good steel at a reduced cost. Such is not
by any means the case. If very gray or very common
white iron be admitted, it is almost certain thatseveral
casts of inferior steel will follow. It must also be re-
membered that there are certain charges to be de-

were now prepared to put up a mixer containing 600
tons instead of one of 200 tons.

Mr. E. Windsor Richards explained why Mr.
Carnegie wanted a large mixer. He was at Mr. Car-
negie’s works in October last, and saw a furnace
tapped, and there were twelve ladles all in a row, and
they carried 10 tons each, and he saw 120tons put at
once into these ladles. There were nine blast fur-
naces at the Edgar Thomson works, and the week that
he was there they made 18,500 tons of iron—one of
those furnaces being spiegeleisen and the other ferro-
manganese—so that with seven furnaces he was mak-
ing 17, 600 tons a week of hematite iron. It would be
readily understood, therefore, that this 150 ton mixer
was very much too small for Mr. Carnegie’s works.
Since he was there Mr. Carnegie had even put in larger
furnaces than before—15 tons each. When he was
there they turned out from one mill 8,000 tons of rails.
He sat down in the mill and watched them working,
and was perfectly satisfied that the figures he was given
were correct, Another astonishing figure—they would
scarcely believe it, but it was a fact nevertheless—was
that during the month he was there, Mr. Carnegie
made at his Edgar Thomson works and the Ducane
works and the Homestead works 128,000 tons of
ingots.

<

A DEVICE FOR CENTERING WORK.

An extremely simple device, whereby a workman
may quickly and accurately mark with a punch the
center in the end of any work in hand, is shown in the
accompanying illustration. The improvement has
been patented by Mr. Michael Kolb, of No. 143 Willis
Avenue, New York City. Fig. 1 represents the device
in plan view and Fig. 2 illustrates the facility with
which it may be employed. As will be seen, the device
consists of a longitudinal slotted bar carrying two
oppositely arranged gage arms, one of which is mov-

<
G

frayed, such as royalty, labor, maintenance of plant
and tools, and haulage of molten metal, which
together amount to a considerable item per
ton of finished product. 8till, uotwithstanding
this, there are certain great advantages to be
derived from the use of mixers, for if ordinary
care be taken to exclude extremes, i. e., iron
which is too gray or too white, as would be
done if the iron were taken direct to the con-
verters, very regular results can be obtained
from blast furnace iron alone ; but if into this
is poured, at regular intervals, about equal
quantities of cupola iron melted from carefully
mixed pig, such as is done at the works in
question, a converter metal can be maintained
of an almost uniform composition, far more
uniform than when the iron is used direct from
the cupolas, and, provided the manganese in
the iron in the mixer does not fall below one
per cent, a considerable reduction in the
sulphur is effected. Again, with a reserve of
molten iron always available, the converting
plant can berun to better advantage than when it has
to depend upon the cupola or blast furnace. Lastly, by
use of the methods above described, the weight of each
individual charge from the mixer can be controlled
within a few hundred weights with far greater certainty
than is practicable when each charge is tapped separ-
ately from a blast furnace or cupola, and thus, with an
almost absolutely constant weight of charge in the con-
verter, carburizing can be effected with much greater
precision.

Mr. David Evans said it was only fair to say that the
first mixer capable of dealing with large quantities of
metals was designed and erected by his friend the late
Captain W. R. Jones, the general superintendent of
Messrs. Carnegie’s works. At his visit to England, in
1888, he pointed out the great advantages they were
deriving at Messrs. Carnegie’s works by the adoption
of them. At Eston they had two metal mixers of simi-
lar design and of like capacity to those of the North-

eastern, the only difference being that they used the
ram below.

One of the greatest advantages derived from the use
of the mixers was that the earbon and manganese were
more uniform. There were also a large number of
mixers in use on the Continent which were giving
satisfactory results.

Mr. Andrew Carnegie said that at his works they
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able, while both are adapted to peripherally engage

KOLB'S CENTERING DEVICE.

the work at opposite sides. A transverse bar carries
the centering punch, and a quadrilateral link frame
pivotally connected with the gage arms has a sliding
connection with.the transverse bar, whereby the center-
ing punch will always be moved in the center of the
gage arms.

-

<=

Paper Salils.

The Marine Record says: Aninnovation in yachting
circles is now being talked of, nothing less than sails
made of compressed paper, the sheets being cemented
and riveted together in such way as to form a smooth
and strong seam. It appears that the first process of
manufacturing consists in preparing the pulp in the
regular way, to a ton of which is added 1 pound of bi-
chromate of potash, 25 pounds of glue, 32 pounds of
alum, 14 pounds of soluble glass, and 40 pounds of
prime tallow, these ingredients being thoroughly
mixed with the pulp. Next, the pulp is made into
sheets by regular paper-making machinery, and two
sheets are pressed together with a glutinous compound
between, so as to retain the pieces firmly, making the
whole practically homogeneous.

The next operation is quite important and requires a
specially built machine of great power, which is used
in compressing the paper from a thick, sticky sheet to
a very thin, tough one. The now solid sheet is run
through a bath of sulphuric acid to which 10 per cent of
distilled water has been added, from which it emerges
to pass between glass rollers, then through a bath of
ammonia, then clear water, and finally through felt rol-
lers, after which it isdried and polished between heated
metal cylinders. The paper resulting from this pro-
cess is in sheets of ordinary width and thickness of
cotton duck, it is elastie, airtight, durable, light, and
possessed of other needed qualifications to make it
available for light sail making.

The mode of putting the sheets together is by hav-
ing a split on the edges of the sheet or cloth so as to
admit the edge of the other sheet. When the split is
closed, cemented, and riveted or sewed, it closes com-

pletely and firmly.
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THE “DAUGHERTY VISIBLE” TYPEWRITER,

seen the spacing bar, extending nearly across the front, | When in the machine, the type lie exactly as shown

We illustrate in our present issue the *Daugherty| while on each side thereof are the upper case bars. |in Fig. 2, so that their facesare exposed for cleaning.
Visible » typewriter, a machine which in many ways| The latter, when depressed, cause upper case or capi- | The ready accessibility of the type cannot be too

upholds the makers’ claim that it is unique. The dis- | tal letters to be imprinted.

strongly emphasized.

position of the type with upturned faces, so that they| In the back areseen the two inking ribbon rollers, | Fig. 3 shows the roller and carriage. This part also
are perfectly accessible for cleaning, the arrangement and in the center of the ribbon is the space left free 'is easily removed. By simply pushing it to one side it

of roller and carriage by which the
writing can be seen by the operator,
the very characteristically soft and
light touch of the keys, and the minor
details which cannot be described
within our limits, mark as many inno-
vations on the mechanism of the or-
dinary class of typewriters.

The general appearance of the ma-
chine is shown in the two general
views, in which the paper is shown in
position for receiving the impression
of the type. In front is the regular
keyboard, comprising the letter bars,
the spacing bar and upper case bars.
Tmmediately back of the keyboard
come the type bars, arranged nearly
in the segment of a horizontal cylin-
der, thus departing from the familiar
basket arrangement which has been
so very much used.

AT w------www"ﬂmw 3

THE DAUGHERTY TYPEWRITER—FRONT VIEW OF TOP OF MACHINE.

all comes away as Shown. When car-
riage, type and keyboard are taken
out, the machine is stripped for the
fullest inspection and cleaning. fig.
1 shows how complete is the exposure
of all details by the procedure de-
scribed.

The operation of the type bars is
peculiar and is represenied in Figs. 4
and 5. The key lever pivoted not far
from its center has a species of forked
end; when a lever is depressed, the
upper end of the fork first presses
against the type bar and raises it
somewhat slowly; after the type bar
has reached a certain elevation, the
upper point of the fork loses engage-
ment with the type bar while thé
lower point catches it at a greatly re-
duced leverage and sends it in very
rapidly against the type ribbon. In

When depressing a key, the type bar 1s depressed at |for the type to strike. This space represents a species | this way the desirable feature is secured that the type
its back end, and the type, which occupy the ends of | of mortise with inclined sides that direct the type to [ bar begins to rise slowly and terminates its motion at

the bars nearest the operator, flies up and, striking the |its place and secure perfect alignment. More toward | high speed.

inking ribbon, imprints the letter on the paper. With | the front are seen two short. upright standards. Screws| There are many other ingenious features about the
each motion of the key a type is thrown against the |or pins passing through the holes in these standards | machine which cannot be well condensed within the

ribbon and the ribbon is independently pressed |hold the keyboard in place.
against the paper be-
fore the type strikes it,
and as the key is re-
leased, the ribbon drops
back. One of the all-
important points of the
machine is that the wri-
ting is visible ; the line
being written comes
just above the metal
scale. The motion of
the keys is somewhat
peculiar. They are very
flexible and the touch
is very easy. The cen-
ter keys move vertically
up and down. The
lateral keys when de-
pressed move down and
a little outward, this
peculiar motion tend-
ing to give much relief
to the operator.

From its construction
it seems to be the acme
of simplicity, as its op-
erative parts number
but 105, while in other
typewriters as many as
500 or more pieces are
employed. In addition
to the general view we
present illustrations of THE “DAUGHERTY VISIBLE” TYPEWRITER.
some of the parts. Fig.

space at our disposal. The easy removal of the entire

type action is specially
to be commended, as
this makes it possible
to remove the action in
case any of the type are
broken and to replace it
temporarily by a new
one until the old has
been repaired. The same
is to be said of the car-
riage, which is instantly
removable. All the parts
are interchangeable and
a very slight inspection
is sufficient to show that
it really has no light or
delicate parts to be in-
jured by the hard ser.
vice to which a type-
writer is necessarily sub-
jected,

It is obvious that
where the entire writ-
ing can be seen, as in
the ‘‘Daugherty Visi-
ble,” great facility in
executing tabular or
specially spaced work
is given. It is a fair
assumption that any
operator who has be-
come accustomed to see
the work would find it
very disagreeable to

1 of these views shows the frame of the machine with| Fig. 2 shows the keyboard and type bars, all of [work in the dark, as is done with the ordinary ma-

the printer roller and carriage removed as well as the | which come out as shown in one part. The removal | chine.

keyboard and type bar. The two circular segments of | involves not the least trouble, being only the work of | This new machine is being introduced by the Daugh-
wire which run across the base give the line of the let-|a winute. It is obvious that this gives great facility |erty Typewriter Company of 21 Sixth Street, Pitts-

ter bars, as the latter rest on these wires. In front is|for cleaning or getting at any trouble that may exist. | burg, Pa.

THE DAUGHERTY TYPEWRITER—-PRINCIPAL PARTS.
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Rhododendrons,

The Garden (London) considers the rhododendron
the ‘‘queen of flowering shrubs.” After naming a
number of the choicest varieties, but which do not
endure the winter climate well, the writer adds :

To those who wmay be interested in procuring a few
of the very grandest varieties of hardy rhododendrons
—whether old or new—in cultivation, and who do not
care to wade through nurserymen’s bewildering cata-
logues, I would suggest a trial of the following twenty
kinds as almost certain to give satisfaction in their re-
spective colors if properly planted and attended to. If
the former is well done, they do not require much of
the latter, beyond well watering and syringing just
when they are coming into bloom. Baroness L. De
Rothschild, superb conical truss, brilliant scarlet, with
lighter throat; Mrs. John Penn, salmon pink edges,
with waxy cream center; Helen Waterer, white center,
with most brilliant scarlet edge; Kate Waterer, rose
crimson, with yellow center; Lady Eleanor Cathecart,
salmon pink, finely marked, very beautiful, but shy
bloomer; Mrs. R. S. Holford, superb truss, salmon
pink; H. W. Sargent, dark velvety crimson; James
Mackintosh, rich velvety crimson, fine truss, and
splendid foliage; Michael Waterer, an old favorite,
bright scarlet, rather poor foliage; Marchioness of
Lansdowne, light red, intense maroon blotch, very fine
flower; Marie Stuart, lovely shade of rose lilac, with
intense purple blotch, splendid trussand habit, flowers
as beautiful as an orchid; the Queen, one of the most
beautiful whites; Lady Gray Egerton, pearly white,
magnificent truss; Sir T. Sebright, metallic bronzy
purple, free and long bloomer; Joseph Whitworth,
dark maroon, beautiful flower and foliage; Martin
Hope Sutton, brilliant dark scarlet—if perfectly hardy,
one of the finest in cultivation; James Marshall
Brooks, scarlet, with a curious mossy bronze eye;
Broughton (or Lord Palmerston), very similar, but not
synonymous, grand trusses, bright pink, fine foliage;
Frederick Waterer (or John Walter), different habit
and foliage, but very similar flowers, bright scarlet,
perfect trusses; Sigismund Rucker, rich magenta
crimson, with a black intense blotch.

It would be‘easy to add twenty more almost as good
as the foregoing, but it would be hard to name twenty
better. When varieties such as those enumerated cost

very little more than the ordinary ponticum, it is 3

strange that they are not more extensively planted.

B>
-

Potash Soft Soap.

Potash soft soap for engineer’s lubricating purposes |§

may be made as follows : Take 20 pounds of absolutely
pure, flne, strong caustic potash, dissolve it in an iron
or earthenware vessel, with 2 gallons of soft water.

Add this strong lye to 9 gallons of oil, heated to about |}

140° F., pouring it in a small stream and stirring con-

tinually until the two are combined and smooth in ap- |}

pearance—about ten minutes is necessary. The mix-
ing may be done in a wooden barrel. Wrap it upin
blankets to keep in the heat that is generated by the
mixture itself slowly combining and turning into soap.
Put it in a warm room and leave it for three days.
The result will be 120 pounds of the finest concentrated
potash soft soap, pure, and free from adulteration.
Any vegetable or animal oil will do. Pale seal oil for
wire drawing and lubricating is the best. For ordinary
washing, when made with cottonseed oil, the soap is

both cheap and good, and, besides being useful for,

machinery purposes, produces a very superior soap for
flannels and greasy or stained woolens in cold water,—
Textile Industries.
—_———re———
New Machine Guns Wanted.

The Chief of the Bureau of Ordnance will shortly
issue invitations to companies or individuals tosubmit
machine guns of 6 millimeter caliber to a test, with a

view to their adoption in the navy. It is probable that.

the first order of the bureau will be for 100 guns. An
American invention will of course be preferred, but
the best gun will be selected without reference to
where it is made. Only guns using smokeless powder
and jacketed bullets will be used. Ten thousand

rounds of ammunition must be supplied. Great at--

tention will be paid to the facility of dismounting and
assembling the mechanism, and to the liability of the
gun being injured by dust and rust. The guns will be
fired for rapidity without aiming with ordinary and
extreme elevations and depressions. Rapidity and
accuracy of aiming will be tested by target firing at
moderate ranges. Excessive pressure tests will also be
made. It is expected the Driggs-Schroeder, Hotch-
kiss, Gatling, Gardner, Maxim and Robertson guns
will enter the contest.

-

How to Drive Rats Away Alive.

Somebody who has tried it recommends putting
pulverized potash, which scon becomes sticky when
exposed to the air, in all the rat holes about the house.
The special detestation of a rat is anything which will
stick to his silky coat. Some persons find a mixture of
equal parts of Cayenne pepper and Scotch snuff sprink-
led well into the holes still more efficacious. )

KITCHEN REFUSE READILY DISPOSED OF,

One of the most serious of the sanitary problems in
all our large cities is that of the practical and economi-
cal disposal of garbage, or refuse and waste of the
kitchen. Its removal by the local authorities is expen-
sive and frequently the cause of much vexation and
annoyance, although the necessity that it be promptly
disposed of is everywhere recognized as imperative, in
the interest of the public health, to which there is
nothing more inimical than a quick decay of organic
matter in warm weather. To obviate this difficulty
and provide for the complete removal of all garbage in
a most simple and inexpensive manner, is the object of
the improvement represented in the accompanying
illustration, and which is being introduced by the
Sanitary Construction Company, of No. 113 Devonshire
Street, Boston, Mass. The carbonizer consists of a
horizontal cylinder about one-third larger in diameter
than the stovepipe in which it is to be placed, accord-
ing to convenience, in a joint or an elbow of the pipe
making the connection between the stove and the
chimney. It may be applied to any stove or furnace
and any size of pipe. One end of the cylinder is re-
movable, and attached thereto is a basket or scoop of
somewhat reduced diameter, and with perforated sides
and a tight bottom, affording free passage for the
smoke and heat from the stove around the scoop and
through the perforations. When this scoop or basket
is filled with garbage and placed in the cylinder, the
water is quickly driven off, and the residuum changed
to charcoal, which burns freely when placed in the
fire, affording in fact a valuable material for kindling
the fire in the morning. The natural draught up the
chimnney prevents the escape of any odorintothe rooms,
and there is no odor from the chimney, as the gases
from the stove thoroughly deodorize the gases escaping
from the drying garbage. It isintended that the waste
shall be placed in the carbonizer as it is made, so that
there will be no accumulating garbage in the kitchen
and no need of a garbage bucket. The device has been

A HOUSEHOLD GARBAGE CARBONIZER.

highly recommended by the chairman of the Boston
Health Board and other sanitary and street cleaning
officials. Many of them are in use in Boston and
vicinity. :
—_— ——.tr—

The Bordeaux NMixture.

The history of the cupreous solution popularly
known as Bordeaux mixture is brief, but of much in-
terest, more especially as it contains conclusive evi-
dence that, as in the case of some other discoveries of
great economic importance, this fungicide is the re-
sult of an accident. It is a matter of some interest to
know that it was first used in the vineyards of the
Medoc, not as now for the purpose of preventing or
checking the ravages of fungoid diseases to which
the grapevine is liable, but for the purpose of prevent-
ing the grapes being stolen. A thick paste was made
with lime and sulphate of copper, and this was
sprinkled upon the vines and trellises alongside the
highways. There is no authentic information with
regard to the length of time the practice had ob-
tained previous to Professor Millardet visiting the re-
gion in 1882, but we know that when engaged in his
investigations in the Medoc vineyards in that year, he
was informed by the owners that the vines over
which the paste was scattered escaped the ravages of
the mildew.

Taking note of this fact, Professor Millardet, who
had for several years been engaged in investigating
the fungus, with a view to discover a remedy, con-
ducted a series of experiments in 1883 with a similar
preparation, and although the results were not satis-
factory, he repeated them on a larger scale in 1884.
These proved more encouraging, and at the end of the
year the results were communicated to the Agricul-
tural Society of the Gironde, and as the French vine-
yards were being seriously injured by mildew, the
communication created much interest, and a consid-
erable number of viticulturists at once instituted ex-
periments with the mixture. Subsequently various
formulas forits preparation were published, the pro-
portion of copper sulphate recommended ranging from
13'2 pounds to 2'2 pounds to 22 gallons of water, but
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Professors Millardet and Gayon found in the course
of their investigations in 1888 that the mixturein which
the sulphate of copper was used at the rate of 22
pounds gave nearly, if not quite, as good results as
one of much greater strength. While to the French is
unquestionably due the honor of discovery of this
important fungicide, the credit of extending its use as
a preventive of diseases other than those of the grape-
vine and potato plant belongs to American investiga-
tors.

The use of Bordeaux mixture has extended in
America at a very rapid rate, and although it has not
been found a panacea for all the fungoid diseases of
plants, it has proved of great value, as shown in the
Bulletin prepared by Mr. Fairchild, assistant patholo-
gist of the U. S. Department of Agriculture, in check-
ing a considerable number of them. The more im-
portant of the diseases that may be prevented or
checked by its judicious use include the downy mildew
of the grapevine, the pear, cherry, and plum leaf
blights, the apple and pear scab, the peach leaf blister,
the quince spot, the chrysanthemum leaf spot, the
black rot of the potato, and the well known potato
disease. There are some other diseases for which Bor-
deaux mixture will probably prove an effectual remedy,
but those mentioned are sufficient to indicate that its
utility is by no means limited to preventing the at-
tacks of the destructive Phytophthora infestans.—
The Gardeners’ Magazine.

The Iron 'Trade Situation,

The present situation of the iron and steel industries
of the world is one of more or less suspended anima-
tion and unstable equilibrium. All countries alike
are looking forward to a great improvement on the
existing condition of things.

England must be content in the future to share the
outside markets of the world with Germany, Belgium,
the United States, and, to a less extent, other iron-
producing countries, including probably Spain, Aus-
tria, and Russia.

It may now be said that there is no iron-making
country that is not prepared to place a surplus of its
produce, actual or possible, on outside markets. The
following statement shows approximately the existing
resources of the chief metallurgical countries for the
production of pig iron and steel :

Pig iron. Steel.

Tons. Tons.
The United States...........oovvurennnnes 14,000,000 7,500,000
Great Britain..... 9,000,000 5,000,000
GeImANY... ....ceceeeeeescscscscsscscnss 6,500,000 4,000,000
Belglum. . i..oivierieneees sanenncannnnns 1,000,000 950,000
France....cceeeeve soseaasresce aos sessee 2,600,000 1,000,000
4T Ra006600066000000650000000000060000 1,008,000 600,000
Austria-Hungary........cceeeeveennnne- 1,000,000 650,000
SwedeD..oi.iiuiit iirrirnniiieieieiannns 7504000 500,000
S 173 1 400,000 200,000
17 60,000 130,000
(0T s B R aG000000000a0000086000 000000 150,000 75,000
TotalBevu. cevere oo secneies sannns 36,460,000 20,605,000

When we consider that the greatest quantity of pig
iron hitherto produced in any one year has been about
25,000,000 tons, and that the largest output of steel in
a single year has been about 12,000,000 tons, it is clear
that there is a considerable margin available for meet-
ing any possible increase of demand, and that there is
little or no chance of such increase of demand leading
to a material increase of the realized prices of either
commodity. If a large demand springs up in the
United States, and prices become inflated there in con-
sequence, Europe will step in with unlimited sup-
plies, while conversely, if the demand comes from out-
side markets, Europe and America will fight with the
utmost vigor to secure and hold the field.

As matters stand at the present time, it is astonish-
ing how nearly the chief iron-producing countries of
the world come to one another in the matter of prices.
Between the United States, England, and Germany
there is not, at the moment, a difference of more than
10 per cent in the current prices of ordinary descrip-
tions of iron and steel. In other words, it comes to
this, that prices are tending to a virtual equality in all
the chief countries of the world, except for special pro-
ducts, more or less indigenous to the different coun-
tries concerned.

All this is, or should be, a source.of satisfaction and
of protection to the outside markets, which for that
reason should have the less hesitation in taking up
new enterprises calling for large supplies of iron and
steel. When the United States began to import steel
rails from England, and for many years afterward,
they had to pay frow £10 to £15 per ton for them. To-
day the same country is prepared to supply steel rails
to outside markets for less than £4 per ton at works.

Manufacturers can hardly, in view of the facts just
stated, look for any very large increase of price. They
may, of course, secure much more remunerative rates
than those current for the last year or two. If they
had not this prospect to look forward to, it would
hardly be worth the while of the majority to continue
in the business. But where supplies can be drawn
from such a great variety of sources, the profits that
were formerly easy become virtually impossible.—Iron
and Coal Trades Review, London.
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The Paris International Exhibition of 1900.

will be first a series of historical reconstructions, fol-

The general plan of the next Paris Exhibition may
now be regarded as practically complete, and it is pos-
sible to fill in some of the details that we have omitted
in our former notices. The classification and allot-
ment comimittees have fixed the locations of each
group, and have also decided on the amount of space
that shall be given to them ; the methods of facilitat-
ing the circulation of the public within and around
the Exhibition grounds have been decided on in prin-
ciple, and after a few more questions of detail have
been determined on, the complete project for this stu-
pendous scheme, the cost of which is estimated at
about 100,000,000 francs, or £4,000,000 sterling, will be
submitted to the approval of the Chamnbers. The area
inclosed by the boundary of the Exhibition will be
about 270 acres, and of this 100 acres will be covered
by buildings of all kinds, The actual size of the in-
closure will therefore be less than halt that of the
Chicago World’s Fair, which is very fortunate both
for visitors and exhibitors; on the other hand, the
covered area will be considerably larger, and a far
greater outlay is contemplated than at Chicago ; the
public may, therefore, anticipate a more satisfactory
result, both as regards the artistic effect of the Ex-
hibition and their own comfort and convenience. We
have already explained that it is intended to destroy
the Palais de I'Industrie; this work will not be so
simple as might be supposed, as it must be carried out
with due consideration for the numerous uses to which
the building is put. One half will be first demolished
—that facing the Seire. By this means a sufficient
area will be cleared for the commencement of the
great avenue which is to connect the Champs Elysees
with the bridge of the Esplanade des Invalides, and
for the erection of the new palace which is to stand on
the right side of this avenue. The other half of the
Palais de I'Industrie wiil be preserved for two years
longer, during which time it will be used for the vari-
ous exhibitions now held there. At the end of two
years the new palace will be completed, and the vari-
ous expositions can be accomnmodated, setting the
other half of the Palais de ’Industrie free for demoli-
tion. Afterward a second permanent palace will be
erected on the new avenue, and these, which will form
prominent features of the exhibition, will remain as
monuments atter its close. The Palais des Champs
Elysees, on the right of the avenue, will contain the
exhibits of modern art; on the opposite side will be
the building devoted to retrospective art. The former
of these buildings will have two entrances through
rotundas, and giving access, on the one hand, to the
Champs Elysees and on the other to the avenue,
which will be known as the Avenue de I'Esplanade des
Invalides : it will form a vast rectangle with a central
gallery and two wings, but the side nearest the Seine
will be open, and will, in fact, constitute a small park
that will be enriched with the choice trees and shrubs
so numerous in the Champs Elysees, and which will
have to bedisplaced to a large extent in the alterations
that will be unavoidable. In the other wing of the
building there will be a great covered court, which,
after the close of the exhibition, can be utilized for
horse and similar shows.

It need hardly be said that practically all the trees
in the Champs Elysees will be preserved, though, of
course, many of them will have to be shifted, and the
landscape gardening very possibly improved thereby.
In one of the most picturesque locations in the park
will be erected the pavilion of the government Sevres
factory, where processes, as well as manufactured
articles, will be shown. The Esplanade des Invalides,
which forms a part of the exhibition, will be connect-
ed with the Champs Elysees by a bridge that will be a
good example of modern engineering practice. It will
be of steel, 360 ft. long and 328 ft. wide: on this exten-
sive platform galleries will be erected and flower beds
laid out. On the Esplanade there will be a series of
magnificent structures bordering on the main avenue,
and continuing the perspective commenced by the
Fine Arts palaces on the Champs Elysees. In this
part of the exhibition there will be the buildings de-
voted to the groups of education and teaching, the
appliances and processes connected with literature,
arts and sciences, as well as with the decoration of
buildings and with furniture. On the esplanade all
the trees will be preserved, though possibly rearrang-
ed, and there will be many small pavilions, scattered
about this part of the exhibition, devoted to the prac-
tical exhibition of processes associated with the indus-
trial arts—bronze, ceramics, crystal and glass, the
working of precious metals, jewelry, horology, leather
work, etc. The further end of the esplanade will be
covered with buildings, and conspicuous among them
will be a great portal placed immediately on the axis
of the central avenue, the bridge, and the avenue on
the Champs Elysees.

We have already referred to the important role it is
intended that the Seine shall play in this forthcoming
exhibition. It is proposed that not only shall the

wide, sloping banks on each side of the river be utiliz- | and low pressure systems.

ed, but that promenades shall be arranged on the
water level. On the right bank of the Seine there
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lowed by the Pavilion of the Ville de Paris and the
buildings of the Horticultural Section, for which there
will be at least 20 acres covered. At the back and
parallel with the river, on the road known as the
Cours-la-Reine, will be a long range of miscellaneous
buildings—kiosks, cafés, restaurants, etec. Opposite
the Trocadero there will be erected the Congress Hall,
which no doubt must be of very large proportions, see-
ing that congresses on every possible subject have be-
come inseparable attendants on universal exhibitions.
On the opposite side of the river, pavilions will be
erected for the service of certain special foreign ex-
hibits, and near the Pont de Jena is to be placed the
very important structure devoted to naval and mili-
tary exhibits, while close by will be the pavilion of
ocean and internal navigation exhibits. Much care
will be given so to arrange this water front of the
exhibition that it shall be one of the most attractive
centers, and as during the evenings all the business
river traffic will be suspended, the position will be
admirably adapted for the numerous night fetes that
will form a special feature of the exhibition. For the
accommodation of visitors passing from one side of the
Seine to the other, there will be two new bridges, in
addition to the Pont de Jena and the Pont de 'Espla-
nade des Invalides. As we have already stated. the
ample space on the Trocadero grounds will be chiefly
devoted to colonial exhibits, which it will be remmember-
ed occupied so brilliantly the Esplanade des Invalides
in 1889. Here will be assembled pavilions containing
colonial produce, mission exhibits, native villages,
bazars, reproductions of famous buildings, etc. Com-
plete as no doubt this part of the exhibition will be, it
is difficult to understand that it can be more perfect
than the similar display in 1889. Asregards the Chawmp
de Mars, it is not the intention to erect here the long
series of buildings more or less similar, such as formed
the chief features of the last two great French Exhibi-
tions. The buildings of the Beaux Arts and of the
Arts Retrospectifs are to remain, as well as the Ma-
chinery Hall. Between these, and on each side of the
Champ de Mars, there will be erected long ranges of
buildings extending down to the Seine; these build-
ings are not to be uniform in design or in size; the
highest and most important will adjoin the Machinery
Hall, and they will gradually decrease in size toward
the Seine, where they will berelatively small. It is ex-
pected that this arrangement will possess many advan-
tages, among others those of an improved perspec-
tive, and of showing at a glance the comparative im-
portance of the groups to which the buildings are de-
voted. Near the Seine the smallest groups will be
placed, or, at all events, those which do not occupy
much space, and this system of graduation is to be ex-
tended toward the Machinery Hall until the buildings
are sufficiently large to receive exhibits of the most
bulky nature. It should be mentioned that this long
range of pavilions is to be connected by two galleries,
one on the ground level and the other on the first floor.
It is to be regretted that the Machinery Hall of 1889 is
to be preserved, yet it is doubtful whether it would be
possible to devise a finer interior for the special purpose
for which it was designed. It will, however, be much
altered by the creation of a vast salle des fetes in the
center, while the ungraceful exterior will be complete-
ly masked by the range of miscellaneous pavilions to
which we have just referred.

We are glad to see that there appears no evidence of
a vainglorious desire to make a record at the 1900 Ex-
hibition with size of buildings; on the contrary, a
leading idea seems to be to reduce the dimensions as
far as possible and increase the number of structures.

There must be exceptions, of course, in this, such as
in the two permanent buildings that are to replace the
Palais de 'Industrie, and in the Electricity Building
that will form the main architectural feature on the
Champ de Mars. But, as a rule, it would seem that
beauty rather than size, and true taste rather than
ostentation, will be two of the leading characteristics of
the exhibition buildings of 1900.—Engineering.

Bleaching Cotton.

Cotton is never bleached in the unmanufactured
condition, but in the manuractured state is frequently
subjected to the process. As yarn, it is first ‘boiled
out” with very dilute caustic soda, to remove the oil
or gum, then washed or not, as desired, then immersed
for one or two hours in a clear bath of bleaching pow-
der, then washed to remove excess of bleaching liquor,
and finally passed through a very weak bath of sul-
phuric or hydrochloric acid. When in the condition
of warps (which may be 1,200 vards in length), it is
subjected to the same treatment, except that special
machines are required for the handling of threads of
such great length. In the form of woven fabrics pecu-
liar apparatus and special care’and skill are required,
and great ingenuity is displayed in the mechanico-
chemical part of the operation. Two systems are in
use, which are known respectively as the high pressure
The essential difference be-
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is divided into two stages. The first, in which the
cleaning of the goods is effected, consists in boiling
with lime or soda, followed with a weak acid (termed
a “sour”), then with soap and soda, followed by a
wash. The second is the bleaching proper, in which
the goods are brought, for a definite length of time,
in contact with the actual bleaching agent, followed
by a wash, and a passage through very dilute sul-
phuric acid, after which the goods are allowed to lie
in heaps for a time, then well washed, and dried over
revolving cans heated by steam. Modifications of the
above processes have appeared from time to time. A
notable one was that of Messrs. Mather & Thomp-
son, and is admirably suited for warps and piece
goods. The important feature in this process resides
in the use of carbonic acid gas, by which hypochlor-
ous acid is liberated, which, in turn, effects the whit-
ening of the fabrics. The previous remarks cover the
essential points governing the bleaching of cotton,
and the same principles, with only slight alterations,
are applied to the bleaching of linen and jute.—Indus-
tria} Record.

B>

Incubation Period of Diseases.

The Clinical Socicty of London, wishing to estab-
lish a period of incubation for various diseases, insti-
tuted a series of investigations with the following re-
sults:

Diphtheria.—In this disease the incubation period
does not as a rule exceed four days and is more often
two days. It wmay also extend to five, six and seven
days. The infection may take place at any time in °
the course of the disease. Mild cases may spread it.

Typhoid Fever.—This may vary within wide limits
twelve to fourteen days, but not infresquently it is
less. As the disease is usually introduced into the sys-
tem by food and drink, it is not carried from one per-
son to another, but several may get it from the same
source. Contaminated water and milk is the usual
cause,

Epidemic Influenza or “ Grippe.”—The shortest in-
cubation period in this disease is from a few hours to
threeor four days. It generally strikes suddenly and
without warning. A patient may carry infection
throughout the whole course of the disease.

Measles.—The incubation period of measlesis usually
short. It is counted from the date of the eruption,
which decides the disease.

Mumps.—The incubation period of mumps is rather
long, from one to two weeks, and the chances of infec-
tion diminish daily.

Rubeola, Rotheln, or German Measles.—This has a
long incubation period, like ordinary measles, and its
infectivity diminishes in a day or two after the rash
disappears.

Variola or Smallpox.—The incubation period of this
disease is from one to three days.

Varicella, or chickenpozx, has a period of incubation
slightly longer than variola.

Asia and North America.

I would suggest a thorough exploration of the inter-
continental tract which on the North Pacific unites
North America with Asia—the Aleutian Islands and
Peninsula, the Behring Sea and Strait, and the Pen-
insula of Kamtchatka. Where two continents ap-
proach one another so closely and give evidence of
having been united at seemingly no very ancient date;
where a connecting land bridge could not but most
effectually influence the distribution of life, human,
animal, and vegetable, upon two hemispheres—there,
manifestly, the harvest of exploration must be great,
for bound in with the research are problems of deep
significance, touching alike the sciences of geology or
physical geography, ethnology, geology and botany.
We ask ourselves the questions : If North America and
Asia were united, when and how did the separation
take place? What heterostatic condition existing be-
tween the land and the water permitted of the incur-
sion of the sea or the dropping of theland ? To what
extent was the union complete, and what were the
initiatory steps that prefaced the fall ? What were the
nature and extent of the animal and vegetable migra-
tions of which the connecting land mass permitted,
and which way did they influence the present distri-
bution of life upon the globe? It what way was the
distribution of races effected or determined by that
connecting bridge ? Plainly enough the breadth of
these questions indicates how vast is the field that is
to be covered by the answer; and while it may be dif-
ficult to obtain these answers, they are surely locked
up with the rocks that form the continental border
lands, the islands that dot the sea, and the submerged
bottom land of the ocean. And when they will have
been obtained, they will coustitute some of the
worthiest contributions to geographical science the
records of which adorn the pages of discovery. 1t is
almost incredible that with so much promise in the
exploration of thisregion so little should have been
accomplished. Easy of access, and well within the re-
source of a moderately equipped expedition, the region
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tween these lies in the length of time the goods are [should long since have attracted to it an army of

subjected to the boiling.
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In both, also, the operation scientists.—Prof. Angelo Heilprin.
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A PETROLEUM TRICYCLE,

The petroleum tricycle, which we illustrate, was de-
signed by MM. De Dion and Bouton, the well-known
builders of automobile carriages, and weighs, when
fully equipped, 88 pounds. The general appearance
of the vehicle is like that of the ordinary tricycle. In
addition to the motor, there are pedals for actuating
the machine through the medium of sprocket wheels
and a chain. The tricycle is started, after mounting,
by giving the pedals a few turns until the motor be-
gins to operate, the pedals then cease to be used, and
the rider need only steer the machine, In climbing
hills, the pedals are sometimes used as an auxiliary
force. This combination of mechanical and
human power permits of therider enjoying
the pleasures of locomotion without the aid
of the motor or to economize the combusti-
ble when necessary. The motor is not com-
plicated. It is actuated by the explosion of
a mixture of air and the vapor of the pe-
troleum. The explosion is effected by means
of electricity. The motor is one-third of a
horse power, the shaft making 800 turns per
minute. With the aid of the motor and
pedals it is possible to attain a speed of
eighteen miles an hour. The carbureter has
been dispensed with, its place being taken
by a small pump, which is actuated slowly
by the motor and thus utilizes the petroleum
drop by drop. The clumsy and heavy
water jacket has also been eliminated, the
cylinder being cooled by contact with the
air.

A small satchel resembling a photo-
graphic camera is fixed to the frame in
front. This satchel carries a dry battery
which will run the exploder for one hundred
hours. It is connected with a spark coil by
means of insulated cord. The rider can stop the mo-
tor instantly by cutting off the carrent with a switch.

MM. De Dion and Bouton propose to apply their sys-
tew to the propulsion of a bicycle and hope to realize
the greatest possible speed of individual locomotion
from it. For our engravings and the foregoing par-
ticulars we are indebted to L'Illustration.

THE NEW ATLANTIC STEAMER ST. LOUIS,
The new steamer 8t. Louis, of the American Line,
has had her sea trial, which proved highly successful,

and is now doubtless speeding on her first voyage

across the Atlantic, her day of sailing from New |

York being June 5. On her recent trial at sea she
is reported to have reached a maximum speed of
2275 knots, which gives promise of satisfactory per-
formance for her business trips.

The St. Louis is the first of a number of vessels
authorized to be built under the special act of
Congress of 1892, designed to encourage the building
of American steam
vessels, and also to

vessel has twin screws and the hull is built out to sup-
port the shaft bearings.

Of her building and equipment, Mr. Charles H.
Cramp says: ‘*No foreign materials entered into the
construction of the hull. It is of American model and
design, of Awerican material, and has been built by
American skill and muscle. The existing tariff law
gave us the privilege of importing, free of duty, all
plates, tees, beams, angles, wire rope and composition
metal that might be needed in her construction. But
we did not take advantage of the law. On the con-

trary, we placed every order with American rolling
mills, forges and foundries.”

A PETROLEUM TRICYCLE.

Her interior furnishings are said to exceed in cost
and beauty anything of the sort afloat. There are ac-
commodations for 850 passengers in the first cabin, 250
in the second cabin, and 900 in the steerage. The
arrangements of berths and saloons and the fittings
and decorations embody American ideas of comfort,
and differ from the prevailing styles in European-built
steamships.

In recognition of the courtesy of the American Line
in the bestowal of thename St. Louis on the first trans-
atlantic steamship of American material and work-
manship, the citizens of St. Louis have presented to
the beautiful steamship finely bound libraries for the
first and second cabins. The citizens of St. Louishave
also given ten ornamental glass windows for the first
cabin library room, and a full set of flags, including
the American ensign and the house flag in silk, and a
burgee bearing the name St. Louis.

Our engraving is from a photograph of the 8St. Louis

taken specially for the SCIENTIFIC AMERICAN, and

ascertaining whether the height of the thermometer
had any causal relationship with the disease. By a
comparison of data at one and another portion of the
year he has found fresh prima facie evidence that a
very close relationship of the sort in question does
exist. Thus, allowing a period of fourteen days to
elapse between the date of attack and death, seven
days for average duration of fatal cases, and seven
days for notification from the registrar of deaths, Dr.
Priestley shows that the 4 foot thermometer having
reached and passed 56 degrees Fah., on July 2, the
deaths began to rise considerably a fortnight later,
and continued high so long as the thermometer re-
gistered above that temperature, but that
immediately the thermometer dropped be-
low the figure so, too, the deaths from diar-
rhea fell and continued to fall until the dis-
ease ceased to appear in the death records.
—British Medical Journal.
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Interesting Archszological Discoveries.

According to a note in the London Times,
the excavations by the American School at
the Heraion of Argos, under the direction of
Professor Waldstein, which were resumed
this spring, have been very successful. Two
hundred and fifty men have been employed
on the work. Besides the two temples and
five other buildings previously discovered, a
large and well-preserved colonnade 45 meters
long has now been found, 25 feet below the
surface south of the second temple. The
discoveries include parts of metopes, two
marble heads of the best Greek period, a
hundred objects in bronze and gold, gems,
vases and terra cottas of the Homeric peri-
od, as well as numerous scarabs and several
Mycenean tombs with Argive inscriptions
on bronze, probably of a religious character. The ex-
cavations, which are now in the fourth season, will be
completed this year. They rival the French excava-
tions at Delphi in magnitude and importance, repre-
senting all the periods of Greek life from prehistoric to

Roman epochs.
_ . r—

The New Navy Rifle.

The new navy rifle is the invention of J. P. Lee, of Con-
necticut, and was recommended by the Small Arms
Boardaftermany experiments. By many the new gun
is believed to be superior to the Krag-Jorgensen rifle
which is now supplied to the army. The navy rifle is
lighter, thus enabling the sailor to carry 50 more
rounds of ammunition than the soldier, and gives a
flatter trajectory. The rapidity of fire is very great,
five aimed shots being fired in three seconds. The
total weight of the gun with straps is 814 pounds, which
enables the sailor to carry 200 rounds of ammunition.
The barrel is 27 inches long, the trigger is at all times

under control and

provide cruisers for
the government in
the event of the sud-
den outbreak of hos-
tilities. A sister
ship, the St. Paul,
was recently launch-
ed from the yards of
Cramp & Company,
Philadelphia, and
will soon take her
place with the St.
Louis, on the line
between New York
and Southampton.
Four magnificent
boats, the Paris,
New York, St. Louis,
and St. Paul, will
then be in service,
and four better ships
it would be difficult
to find.

The St. Louis is
554 feet long over all
and 536 feet on the
load water line, with
an extreme beam of
63 feet, and draws 26
feet of water, her
gross register being
11,000 tons. She has six decks and nine water-tight
compartments, without any openings or doors in the
intervening bulkheads. Her hull is of steel, the plat-
ing being three-quarters of an inch thick, and the
frames and beams channel-shaped. The engines are
quadruple expansion, designed to afford 20,000 horse
power, the four cylinders being 86, 50, 71, and 100
inches in diameter respectively, and the stroke being
60 inches. There are six steel double-end boilers, each
20 feet long and 15 feet 734 inches in diameter, and de-
signed to furnish steam at 200 pounds pressure. The

THE NEW ATLANTIC STEAMER ST. LOUIS.

shows the vessel steaming up the bay of New York on
her way to her pier at Fulton Street.

P S

Diarrhea and Earth Tewmperatures,

The close relationship between rise of diarrheal
mortality and rise of earth temperature is strikingly
shown by Dr. Priestley in his report for the past year
for the borough of Leicester. Dr. Priestley studied
carefully the death roll from diarrhea in those weeks
wherein the temperature at 4 feet below the surface
reached or exceeded 56 degrees Fah. with the view of
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there is no danger of
accidental fire, while
the magazine eclip is
the lightest in use.
The fire is very accu-
rate at 2,000 yards,
while at 5,000 yards
s the bullet would
pierce two or three
men in a row. It
would penetrate the
body of a man at a
distance of 6,000
yards. The barrel is
made of nickel steel,
which is now so
largely used in ar-
mor plates. The re-
sults of the test of
new Lee gun have
been so satisfactory
that it is expected
that the national
‘guard may adopt it
in some States.

THE total output
of new cars during
the past five months
is estimated by the
Railroad Gazette to
have exceeded that
of the entire year 1894 by 5,000. The total number
contracted for is 22,030 ; these figures are for freight
cars only. The passenger cars ordered amount to 72,
with contracts for 13 more to be given out shortly.
This represents an investment of over $10,000,000. The
decrease in the cost of cars to the railroad companies
has been very considerable in the last few years.

O

=

THE share of land falling to each inhabitant of the
globe in the event of a partition might be set down at
twenty-three and a half acres.
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TERRIFIC POWER OF NITRO-GLYCERINE.

We are indebted to Mr. William C. Siebold, Jr., our
valued correspondent at Fort Wayne, Ind., for the
photograph from which the accompanying engraving
was made, showing the effect upon a roadway where a
The

recent explosion of nitro-glycerine took place.
scene of the explosion was near the city of Bluffton,
Ind. Our photo was made
three hours after the ex-

this district a few days before the picture was made.
The nature of the damage shows plainly on the edges
of the leaves. Many of the leaves were 6 feet in dia-
meter, with rims 6 inches high. Will this plant com-
pare favorably with good specimens grown under glass
in England ? 1 bave often stood on leaves to satisfy
doubting visitors. The heaviest person I ever photo.
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Chronicle, one of which was reproduced in fine style:
The Chronicle says :

‘It shows what may be done in the open air by an
enthusiast. The pond in which the Victoria is grow-
ing is heated by hot water pipes in connection with an
ordinary greenhouse boiler. The temperature of the
water iskeptup to between 75°and 85°. Toward the end

of the season the water

plosion. The Fort Wayne
Sentinel gives the follow-
ing particulars *

Early on the morning of
April 26 William Ulmer, a
young man eighteen vears
old and wunmarricd, a
driver for the Empire
Glycerine Company, which 8
is furnishing nitro-glyce-
rine for the companies en-
gaged in sinking oil wells
in the Montpelier field, 14
miles distant, started from
the mills in a two-horse
wagon to take 720 quarts,

about 1,200 pounds, of
nitro-glycerine to the
Montpelier fields.

About 9 A. M., when two
miles southeast of the city
of Bluffton, near the Pow-
ell farm, his wagon struck
the root of a tree and up-
set and the explosion of the
nitro-glycerine immediate-
ly followed, carrying death
and destruction in its
wake and creating a scene
of horror which it is im-
possible to correctly de-
scribe.

The wagon, the driver,
and the horses were blown
to atoms, and when the
people living in the neigh
borhood arrived at the
place where the explosion
occurred not a trace of
either of them could be discovered, they having been
torn into a thousand pieces and carried miles away.

Several large trees in the vicinity were torn up by
the roots and carried many feet away,and the window
glass in the houses for two miles around was broken
by the force of the explosion, which made a hole in the
ground 15 feet deep, 60 feet across the top, and 35 feet
at the bottom.

All that was found of Ulmer, the driver, was a part
of his clothing, and this was nearly a mile away from
the spot where he met his death. Pieces of the horses
were also found at about the same distance from the
spot, as were also parts of the demolished wagon.

The force of the explosion was plainly felt in this
city, although Bluffton is twenty-five miles away, by
the rattle of windows in the houses, and many persons
thought it was due to an earthquake shock. The same
shock was also felt in many towns for miles around
Bluffton. :

Cattle were killed in fields around the scene of the
explosion and many runaways
of frightened horses occurred at
Bluffton.

THE VICTORIA REGIA IN NEW
JERSEY.

It has been supposed to be dif-
ficult to grow this remarkable
plant in this climate, owing to
the warm temperature required.
But Mr. 8. C. Nash, of Clifton,
N. J., has admirably succeeded.
A recent number of the Garden,
London, gives an engraving,
which we copy, made from a
photograph sent by Mr. Nash to
our cotemporary, together
with the following particulars :

This specimen had twenty
leaves in different stages of
growth above water, a fine
flower, and two buds. The seed
was started in the greenhouse
early in March. The plant was
moved to the outdoor pond
about the middle of May, from
which time till July 4 it had
the protection of a sash. The
sash and frame were then removed. The first flower
opened July 14, and was followed by thirty others in
succession, the last one opening October 4. Four
flowers were permitted to mature seed, yvielding re-
spectively 188, 458, 293, and 569 large, plump, heavy
seeds. Unfortunately, three of the young leaves were
injured by a severe thunderstorm which passed over

A WAGON LOAD OF NITRO-GLYCERINE EXPLODES.

graphed on an unsupported leaf weighed 174 pounds;
add weight of rack (9 pounds) made of laths, and
placed on the top of the leaf to distribute the pressure
and protect the web of the leaf from the sharp shoe
heels. The total weight was in that case 183 pounds.
I vouch for the absolute accuracy of these statements.

I have nearly all the varieties of Nymphaas, or
have had them, both hardy and tender. Some I have
discarded as not worth bothering with. The only one
that proved too much for me was N. sph&rocarpa
(the Swedish pink lily). I have paid as high as
32s. for a small root of this species or variety, but
though I have tried several times, I havenot succeeded
as yet. .

Nelumbium speciosum does grandly here out of
doors. A neighbor of mine planted one tuber of this
in a natural pond (about 1}4 acres extent) in 1892. T vis-
iled this pond last year in August, and do not hesitate
to say there were more than 1,000 blooms and buds in
sight. Aty request he cut the largest leaf we could

THE VICTORIA REGIA IN NEW JERSEY.

see. The stem measured 10feet 6 inches in length and
the leaf 42 inches in breadth. This was, by 6 inches,
larger than any leaf I had previously measured. In my
opinion the N. speciosum bears the handsomest flower
that grows, everything considered. S. C. NASH.
Clifton, N. J.
Mr. Nash also sent photographs to the Gardeners’
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often falls to 65° or even
60° without injury to the
plant.

It was in the year 1851
that Messrs. Weeks, who
then owned the nursery in
the King’s Road, Chelsea,
now in the possession of
Mr. William Bull, succeed-
ed in flowering the Victoria
regia in the open air; the
first flower opened on
April 16. On July 12 of the
same year, it is recorded
that the plant had been in
bloom for three weeks, six-
teen blossoms having been
expanded in that period.
Gold fish multiplied so
abundantly in the tank
that it was calculated that
the sale of these fish would
eventually nearly cover the
cost of the experiment !

“ The Victoriaalways at-
tracts attention from the
singularity and noble ap-
pearance of its foliage, but
there are many of the
Nyvmphe#as of nearly equal
beauty that might be
grown under like con-
ditions, such as the very
large blue Nymphea gi-
gantea, the Cape N. scuti-
folia. the purplish N. zanzi-
barensis, the primrose yel-
low N. amazonum, the
white lotus and its rose-
colored varieties, and a
large number of others. Other aquatics, such as Lim-
nocharis, Pontederia, Pistia, Sagittaria, might be
grown in the same way. Most of these may be grown
from seed or, as in the case of Nympheas, from tubers,
which may be kept through the winter in bottles, a
slight amount of moisture only being maintained. It
is not given to every one to utilize hot water pipes as
Mr. Nash has done, but they need not repine on that
account, as few things are more beautiful than our
ordinary water lilies, and especially the new varieties
introduced by M. Latour Marliac. The tubers may
be planted in mounds, or sunk in baskets of loam, en-
riched with decayed manure, and cased over with peb-
bles for the purpose of maintaining the earth in the
baskets. Full exposureto the sun is essential. Mr. Nash
has reason to be proud of his water garden, and the
photographs taken by himself show that, as well as his
garden, he cultivates photography with success.”

O
>0

GLASS BRICES.—Some glass bricks of the system
Falconier were exhibited from
the glass works, Adlerhutten, in
Penzig, Silesia, at a recent meet-
ing of the Vereins zur heforder-
ung des Gartenbaues in Berlin.
These bricks are intended to be
used in constructing the walls of
plant houses and winter gardens,
and they are made out of blown
glass, and closed under 500° of
heat. They possess internally
a hollow of about one-third of
their entire contents, which,
being filled with raretied air,
acts as a non-conductor of heat.
They are joined together with
cement, by which a rigidity is
obtained which points to the
possibility of their being em-
ployed as roofing in semicircular
form, without any use being
made of iron as a supporting
structure. In houses built of
this material, there must be
many advantages not obtainable
by other modes of construction
with other materials, including
greater economy in heating. No
windows are necessary, although, for the purpose of
epabling a person to look outside, these fittings might
be supplied.

B

A CcARP taken out of the water may be kept alive for
over twelve hours by a piece of bread soaked in brandy

placed in its mouth,
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Sorrespondence.

The Ambulance Bicycle.
To the Editor of the SCIENTIFIC AMERICAN :

Under the caption of ‘*“ A New Use for the Bicycle,”
in your issue of 25 ult., credit is given for its intro-
duction and invention asan ambulance toa Dr. Honig,
of Berlin. This seems to be an error, for the first am-
bulance bicycle, with litter, splints, and medical outfit,
was designed and invented nearly two years ago by
the Medical Director of the Naval Hospital at Chelsea,
Mass., and application was made to the Pope Manu-
facturing Company, of Boston, to introduce it into
that city. G.

Chime Whistles on Passenger Engines.
To the Editor of the SCIENTIFIC AMERICAN :

In your issue of May 18, 1895, appears a short article
on this subject. In this article the principal reason
for urging the use of gong whistles on passenger loco-
motives has been entirely overlooked. To the traveler
it is a very comnmon sight to see the waiting passengers
come pouring from the waiting room on hearing the
whistle of a cowming locomotive, which, to their dis-
comfort, is only an incoming freight. The passengers
may repeat this a few times before hearing the proper
whistle, which must also be inquired after or investi-
gated.

I have learned to distinguish the whistle of the pas-
senger locomotives which concern me most, and
although I may be several blocks from the depot I
know just how much to quicken my pace if I desire to
wmeet them. It is to be hoped that other roads will
lose no time in profiting by the good example set by
the Pennsylvania Railroad. L. C. MANN.

Electricity in the Bleaching of Textile Fibers.
BY LOUIS J. MATOS, CHEMICAL ENGINEER.

Of all the many and varied uses to which the electric
current is put, there is none’of more interest to the tex-
tile chemist than its application to bleaching. It
should be explained at the outset that electricity per
se is totally devoid of any bleaching properties, and
that the textile chemist simply avails himself of the
property of the electric current to effect certain chemi-
cal decompositions, which he is able to utilize advan-
tageously in his art.

The earliest attempts to use electricity for this pur-
pose are somewhat clouded in obscurity, but it is cer-
tain that the credit for the first commercially available
resultsare due to Mr. Eugene Hermite, theinventor of
the process I am about to describe in detail.

The bleaching liquor employed in this process is pro-
duced by the action of the electric current upon an
aqueous solution of a metallic chloride. The one
found to be most desirable, owing to its greater econo
mical value, is that of magnesium, although the chlo-
ride of calcium or of aluminum may be used with the
same result. As will be readily understood, upon pass
ing a current through such a liquid, there occurs a
simultaneous decomposition of the chloride present
and the water. The result of this electrolytic action
is the simultaneous liberation, at the positive pole, of
chlorine and oxygen. These two gases—in the nascent
state—unite at the positive pole, with the production
of an unstable compound possessing, to a very great
degree, effective decolorizing properties. Simultane-
ously also, at the negative pole, the action of the cur-
rent liberates magnesium, and as the magnesium
instantly decomposes an equivalent of water, we
obtain, as products of this reaction, hydrogen and
oxide of magnesium.

Now, if we add to theelectrolyzed solution, or bleach
bath, some vegetable finer—for examnple, digested and
washed wood pulp—the natural coloring matter of the
fiber is destroyed by the-highly oxidizing power of the
chlorine-oxygen compound previously mentioned, and
the chlorine, which is now set free, ilnmediately unites
with the hydrogen, forming hydrochloric acid, and
this, in turn, in the presence of the magnesium oxide,
dissolves that substance, re-forming the original salt
in solution. After the pulp has become sufficiently
bleached, the liquor is drained off, run back into the
decomposing or electrolyzing vat, and, after the
addition of a sinall quantity of fresh magnesic chlo-
ride, it is ready for another operation, on passing the
current. The pulp only requires to be washed, as is
ordinarily done at the present time in the common
bleaching powder proeess. and (hen ready for con-
version into paper.

Thus we see that but two elements are consumed in
the operation—electricity and the coloring matter of
the sukstance to be bleached.

The electrolyzer, which is the most important piece
of apparatus in the plant, consists of a vat or tank, of
galvanized iron, provided with a tube of zine, perfor-
ated with holes, in order to facilitate the circulation of
the liquors. The negative electrodes are made of zinc
in the shape of disks, and are secured to horizontal
shafts, which, by proper gearing, are caused slowly to
revolve. Between each pair of these disks are placed
the positive electrodes, each of which consists of an

ebonite frame, holding, with the necessary firmness, a
net or perforated strip of platinumn. Each of these
pieces of platinum is soldered by its upper edge to a
piece of lead and is completely isolated. Every frame
of the positive poles communicates by means of a piece
of lead to a bar of copper which traverses the electro-
lyzer.

The bar of copper to which the positive electrodes
are attached is in communication with the positive
pole of the dynamo. The current is distributed
through all the electrodes of platinum, and passes
through the liquid to the disks of zinc forming the
negative electrodes, which are conunected by means of
the tank or vat with the nezative pole of the dynamo.

In order to maintain the negative electrodes at the
proper distance apart, ebonite blades are fastened to
the positive electrodes. At the lower portion of the
box or tank is a gate or door, which permits of access
to the apparatus for cleaning ; a valve is also provided
for drawing off the liquor, should this become neces-
sary.

When several electrolyzers are employed in a battery,
the negative pole of one is connected to the positive
pole of the next in the series, and so on to the last
one.

The current strength ordinarily employed in the
electrolyzer is from 1 to 1'2 amperes, and with a corre-
sponding electro-motive force of 5 volts. Instruments
for measuring the strength of the current are placed
in the circuit, and give at any moment a record of the
force utilized.

The electrolyzers require no special attention. About
once in every month the apparatus is thoroughly
cleansed with water applied by means of a rubber
hose through the door previously mentioned ; it is not
necessary to dismantle it for the purpose. The wear
of the electrodes, in consequence, is very slight.

The conductors, which join the electrolyzers and
which bring the current from the dynamo, are made
of bars of commercially pure copper ; the crosssectional
area of these bars varies with the distance between the
dynamo and the electrolyzer.

It is always advisable to locate the dynamo and the
electrolyzer as close to each other as possible.

The Dynamo.—For this work a very strong type of
machine is required, and it should be so constructed
as to be capable of yielding its maximum duty—run-
ning day and night.

The Bleaching.—Bearing in mind the remark pre-
viously made respecting the peculiar action of chlorine
upon animal fibers, it will be understood that the
electrolytic process is-inapplicable to them. We will
confine our remarks, in consequence, to the bleaching
of vegetable fibers, in connection with which much
has already been accomplished with the process, and
where there is still room forimportant improvements.

The fiber of most importance is, of course, cotton,
and of this I shall speak first.

Cotton occurs in the form of a silky hair, which,
when examined under the microscope, is revealed to us
as a flattened tube, rnore or less twisted, and of a
pearly white color. It consists almost wholly of cellu-
lose, with certain admixtures natural to it, such as
moisture, several coloring natters—collectively termed
‘“endochrome oils—and a certain amount of inorganic
salts. The quantities of these admixed substances
peculiar to cotton are small, but, in the processes of
converting the crude fiber into a manufactured pro-
duet, certain other substances are added, such as oils,
fats, starches, sizes, mineral matters, etc., all of which
must be removed before the goods can be properly
bleached. To do this it is necessary to subject the
goocds to a preliminary boiling or scouring.

Electrolytic Bleaching of S8lubbing.—In this state,
cotton is difficult to bleach, owing to the mechanical
obstacles, nevertheless it is done, and with remark-
able success. Preliminary scouring is out of the ques-
tion, and the electrolyzed solution is allowed to act
directly on the material. The contained waxy matters,
and those which are insolable, are not acted upon by
the solution, but the latter causes a decomposition of
the coloring matter, which is converted into carbonic
acid. The pectic acid is changed into a soluble pec-
tate of magnesia, and the remaining mineral matters
are dissolved. The greatest difficulty encountered is
in causing the liquid to penetrate evenly into every
part of the slubbing, but this is overcome by the use
of pressure.

The length of time required for the immersion varies
according to the color of the cotton treated, to the
degree of white desired, and also to the amount of
chlorine and oxygen contained in the solution. Com-
pared with theold nethod of immersion in the chloride
of lime solution, the time can be very greatly prolong-
ed without injury to the fibers. After bleaching, the
cotton is removed, and carefully washed with water
slightly acidulated with sulphurie acid ; this is follow-
ed with a rinse, the excess of water is removed, and
the stuff is finally dried in the ordinary way.

Electrolytic Bleaching of Cotton on Cops and Bob-
bins.—Some difficulty is experienced in successfully
bleaching yarn that is wound upon tubes or spools,
wing to the resistance offered by the threads when
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superposed, but, by employing the conditions advised
for the bleaching of slubbing, the difficulty is over-
come. The cotton is acted upon by the bleach liquor
of suitable strength, and, owing to the rapid action of
the solution, the fibers are bleached during the ingress
of the liquid.

Electrolytic Bleaching of Yarn and Cloth.—These
offer the fewest obstacles. Ycrnis bleached in a series
of tanks supplied with the solution of constant strength
from the electrolyzer. Cloth is similarly treated, ex-
cept that it can be passed through the bath in a con-
tinuous form.

Electrolytic Bleaching of Linen and Hemp.—These
fibers differ very much from cotton in the amount and
nature of the extraneous matters which they contain.
Linen is made from the fibrous part of the flax plant.
The flax fibers are bound together by a cement like
substance, which must be removed in order to isolate
the individual fibers. The removal of this substance
constitutes the very important process of *‘retting,” of
which several methods are carried on. The oldest and
perhaps the best known is the retting by fermentation,
which is a kind of rotting of the ligneous matter.
After this is removed, the subsequent operations of
bleaching and dyeing are in order. It has been found
that if these fibers are subjected to the action of the
electric current in the bleach tank, the oxygen, which
is given up very readily, oxidizes the constituents of
the vegetable cement, converting them into resinous
bodies, and thereupon at once proceeds to exercise its
bleaching powers. When the fibers have assumed a
yellowish or reddish color, the oxidation is finished,
further treatment in the electrolytic bath is stopped,
the material is removed and subjected to the action of
boiling caustic or carbonated alkalies, either with or
without pressure. This boiling operation effects the
more or less complete removal of these resinous bodies,
and leaves the fiber in a very clean and free condition,
ready for further treatment. To bleach, all that is
now necessary is to subject the fibers to a simple pass-
age through the electrolytic solution, when a white of
extreme brilliancy is obtained, and a silky feel is im-
parted to the fibers, which can be obtained by no
other process, if the fibers have been retted in the
ordinary manner.

Electrolytic Bleaching of Linen Threads.—Threads
made of electrically retted fibers are of great purity,
containing, besides cellulose, the natural coloring mat-
ter, and the residues of the vegatable cement, and,
from what has preceded, it is easily seen that the
bleaching of yarnsis devoid of any difficulty. In com-
parison with the ordinary bleaching powder process,
that of Hermite has the decided advantage that the
liberated gases, which do the bleaching, do not, asis
the case in the old method, act injuriously upon the
fibers. A modification of cellulose—termed *‘ oxy-cellu-
lose”—is formed in the old process, which is respon-
sible for a considerable loss of fiber.

Electrolytic Bleaching of Jute.—This fibrous eub-
stance is one of a group closely allied to linen, but it
has been quite impossible to bleach it on account of its
feeble resistance to oxidizing agents. By way of com-
parison, I will describe the method generally in use, at
the present time, for bleaching this substance :

The goods are scoured in a bath containing half of
one per cent of silicate of soda, and kept at a fair heat ;
next they are washed and passed through a bath of
sodium hypochlorite, containing about one per cent of
available chlorine ; then well washed, passed through
a weak bath of hydrochloric acid, and washed again.
The bleaching by the Hermite process, which resembles
that forlinen, consists in the preliminary removal of the
cutose and vasculose (vegetable cement) by conversion
into resinous bodies, and the extraction of these by
treatment with soda or other alkali. The actual
bleaching is done by means of the electrolyzed solu-
tion, worked in a tank, in the same manner as with
the ordinary chloride of lime process.—Textile Indus-
tries.

————EE @ S —
The Pottery Tree.

One of the most peculiar vegetable products of Bra-
zil is the Moquilea utilis, or pottery tree. This tree
attains a height of 100 feet, and has a very slender
trunk, which seldoms much exceeds a foot in diameter
at the base. The wood is exceedingly hard, and con-
tains a very large amount of silica, but not so much as
does the bark, which is largely employed as a source
of silica for the manufacture of pottery. In preparing
the bark for the potter’s use, it is first burned, and the
residue is then pulverized and mixed with clay in the
proper proportion. With an equal quantity of the two
ingredients, a superior quality of earthenware is pro-
duced. This is very durable, and is capable of with-
standing any amount of heat. The natives employ it
for all kinds of culinary purposes. When fresh the
bark cuts like soft sandstone, and the presence of the
silex nay be readily ascertained by grinding a piece of
the bark between the teeth. When dry it is generally
brittle, though sometimes difficult to break. After be-
ing burned it cannot, if of good quality, be broken up
between the fingers, a mortarand pestle being required
to crush it.
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Our Country’s Progress as Seem by a Foreigner.
The English statistician, Michael G. Mulhall, pub-
lishes, in the June number of the North American
Review, an article on ‘* The Power and Wealth of the
United States.” Mr. Mulhall’s conclusion is that :

““If we take a survey of mankind in ancient or mod-
ern times as regards the physical, mechanical, and
intellectual force of nations, we find nothing to com-
pare with the United States in this present year of
1895, and that the United States possess by far the
greatest productive power in the world.”

Mr. Mulhall shows that the absolute effective force
of the American people is now more than three times
what it wasin 1860, and that the United States possess
almost as much energy as Great Britain, Germany and
France collectively, and that the ratio falling to each
American is more than what two Englishmen or Ger-
mans have at their disposal. He points out, by a care-
ful com parison between the conditions in these different
countries, that an ordinary farm hand in the TUnited
States raises as much grain as three in England, fourin
France, five in Germany, or six in Austria. One man
in America can produce as much flour as will feed 250,
whereas in Europe one man feeds only thirty persons.

Mr. Mulhall calls special attention to the fact that
the intellectual power of the great republic is in har-
mony with the industrialand mechani-
cal, eighty-seven per cent of the total [
population over ten years of age being ‘
able to read and write. |

‘It may be fearlessly asserted,” says
he, ‘‘that in the history of the human
race no nation ever before possessed
41,000,000 instructed citizens.”

The post office returns are appealed
to by Mr. Mulhall in support of this
part of his statement, these showing
that, in the number cof letters per
inhabitant yearly, the United States
are much aliead of all other nations.

According to the figures of Mr. Mul-
hall the average annual increment of
the United States from 1821 to 1890 was
nine hundred and one millions of dol-
lars, and he adds that ‘‘the new
wealth added during a single genera-
tion—that is, in the period of thirty
years between 1860 and 1890—was no
less than forty-nine williards of dol-
lars, which is one milliard more than
the total wealth of Great Britain.”

Classifying the whole wealth of the
Union under the two heads, urban
and rural, Mr. Mulhall finds that rural
or agricultural wealth has only quad-
rupled in forty years, while urban
wealth has multiplied sixteen-fold.
Before 1860 the accumulation of wealth
for each rural worker was greater than
that corresponding to persons of the
urban classes ; but the farming inter-
ests suffered severely by reason of the
civil war, and since then the acecumu-
lation of wealth among urban workers
has been greatly more than that
among rural workers, a fact which Mr.
Mulhall thinks explains the influx of
population into towns and cities.

In a series of figures Mr. Mulhall
shows that the “rise in wealth and
increase in wages came almost hand
in hand.” In dealing with the de-
velopment of farm values, he makes
the following statement :

¢“If the United States had no urban
population or industries whatever, the advance of
agricultural interests would be enough to claim the
admiration of mankind, for it has no parallel in
history.”

_ e r—
‘The Almaden Quicksilver Mines in Spain,

The complete statement of the work done at the
Almaden quicksilver mine for the year 1894, as given
by the Revista Minera, is important and of much
interest. During the year there was excavated at
Almaden 6,680 cubic meters of ore, and only 561 cubic¢
meters of barren rock had to be taken out. Most of
the mineral was obtained in the crosscuts and galleries
on the 12th level, and it was on this level that most of
the stoping has been done during the year. The per-
manent work required the construction of 8,309 cubic
meters of masonry in the various galleries and cham-
bers. In weight the extraction for the year amounted
to 19,428 metric tons of ore and 1,828 tons of barren
rock.

In the furnaces of the Almaden during the year 1894
there were 18,744 tons of ore treated, which produced
altogether 44,521 flasks of quicksilver, representing a
total weight of 1,535,988 kilos. of quicksilver, the ave-
rage yield of the mineral treated having been 819 per
cent. This shows an improvement over the preceding
year, when the yield was only 7'82 per cent. The fur-
naces were run for seven months of the year, having

been shut down through the hot season, from May to
September inclusive. The highest yield reported was
8,059 flasks, in December, and the lowest 2,912 flasks,
in October.

A NAUTICAL BICYCLE,

La. Ilustracion Espafiola y Americana describes a
new boat invented by Don Ramon Barea, of Madrid,
which is said to pass over the water with ease and
rapidity. This machine is composed of two cases of
steel, which serve as floats and are connected by cross
bars. In the space between the two, and near the stern,
is a paddle wheel operated by pedals something like a
bicycle.

This nautical bicycle weighs about 100 pounds. Its
construction will be readily understood by a glance at
our engraving. The machine was lately tried with
much success. Mr. Barea demonstrated the facility
with which he was able to pass over the water on his
machine. The vessel is steered by a small rudder at
the stern. The speed which can be obtained is about
six miles per hour. The apparatus is well spoken of
in Paris. It may be used upon lakes and rivers with
success.

Examples of aquatic contrivances, something like
the above, have heretofore been published in the

ed by the chief results of the excavations last year at
Coptos by Mr. Petrie, which he considers to have
yielded prehistoric fragments of archaic sculpture and
terracotta. Among thesculptures are the colossal head
of a bird, a lion’s head, and the head of the god Minz,
the rest of whose statue is en route. We cannot assert
these remains to be prehistoric, but may indulge the
fond belief that they belong to Egypt’s mythic era.

Captain H. G. Lyons, R.E., of the Fund, has pre-
sented the same museum with stele of the twelfth
dynasty, found on the site of the temple at Wady
Halfa, and with two hieratic stele from the village of
Mut in the Dakhla oasis, which refer to the artesian
wells in that district and the water supply.

The value of the Arch@ological Survey department
of the Egypt Exploration Fund, whose chief mission
is the recording of important inscriptions, which are
being constantly obliterated, is well illustrated in a
letter from Professor Sayce. At El-Kab, near an
ancient well and under the cliff, he found a platform
of rock which had been cut for the foundations of a
chapel of some size. Here he discovered many texts
relating to the Old Empire, including one of special
value, as it gave the names of two temples built on the
spot in the period of Pepi of the sixth dynasty. One

of them wasnamed Kenb-set (Corner of the Mountain).
The texts are so numerous that weeks
of labor would be required to tran-
| scribe them.

; At Esneh, the recently found paint-
| ings in two subterranean Coptic
| churches, Dr. Sayce says, are already
nearly destroyed by the fanatical
Arabs. Of the few still untouched
paintings, he writes that ‘‘one repre-
senting the Virgin and Child is espe-
cially good, though it will probably
have been destroyed by the Moham-
medan iconoclasts before this letter
reaches England.”—W. C. W., Boston
Commonwealth.

¢

Ampere’s Induction Experiment,

At a recent meeting of the Physical
Society, Prof. 8. P. Thompson read a
note on “ A Neglected Experiment of
Anmpere.”

Ampere, in 1822, made an experiment
which, if it had been properly fol-
lowed up, must have led to the dis-
covery of the induction of electric
currents nearly ten years before the
publication of Faraday’s results.
While attempting to discover the
presence of an electric current in a
conductor placed in the neighborhood
of another conductor in which an
electric current was flowing, Ampere
made the following experiment: A
coil of insulated copper strip was fixed
with its plane vertical, and a copper
ring was suspended by a fine metal
wire so as to be concentric with the
coil and to lie in the same plane. A
bar magnet was so placed that if an
electric current was induced in the
suspended ring, a deflection would be
produced. No such deflection, how-
ever, was observed.

In 1822, in conjunction with De la
Rive, Ampere repeated this experi-

A NAUTICAL BICYCLE.

SCIENTIFIC AMERICAN. In our numbers for Novem-
ber 8, 1890, and February 14, 1885, illustrations will be
found.

il
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Egyptological,

The tomb of Senmut, the famous architect of the
temple of Queen Hatasu, has just been discovered by
Mr. Newberry, of the Fund, and Professor Steindorff
at Gurneh, consisting of three chambers elaborately
decorated.

Professor Petrie announces that he has discovered
the graves and remains of a hitherto unknown race
on the soil of Egypt, and that his work the past season
produces results ‘“filling the greatest blank in Egyp-
tian history.” He claims for them a period between
the fourth and twelfth dynasties. This, if true, dis-
pels the notion, at first conveyed, that he had found
evidences of a prehistoric race. He thinks the race a
cross between the Libyans and the Amorites. They
used metal and flint, and the variety of fineness of
their pottery is surprising. Further and established
evidences of thisremarkable discovery, between Ballas
and Negada, will be welcomed by the anthropoelogical
world.

Professor Adolt Erman, Ph.D., has just accepted
the position of vice-president of the Egypt Explora-
tion Fund for Germany.

The Ashmolean Museum, at Oxford, has been enrich-

Py
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ment, using, in place of the bar mag-

net, a powerful horse shoe magnet.

He describes the result in the follov-
ing words: ‘‘The closed circuit under the influence
of the current in the coil, but without any con-
nection with this latter, was attracted and repelled
alternately by the magnet, and this experiment
would, consequently, leave no doubt as to the
production of currents of electricity by induction
if one had not suspected the presence of a small quan-
tity of iron in the copper of which the ring was
formed.” This closing remark shows that they were
looking for a permanent deflection. When, however,
Faraday’s results were published in 1831, Ampere,
after again describing the experiment made in 1822 by
himself and De la Rive, says: ‘‘As soon as we con-
nected a battery to the terminals of the conductor, the
ring was attracted or repelled by the magnet, accord-
ing to the pole that was within the ring, which showed
the existence of an electric current produced by the
influence of the current in the conducting wire.”

—— e P
The Spider’s Web,

The spider is so well supplied with the silky thread
with which it makes its web that an experimenter
once drew out of the body of a singlespecimen 3,480
yards of the thread—a length but little short of two
miles. A fabric woven of spider’s thread is more
glossy than that from the silkworm’s product, and is.of

& beautiful golden color.
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American and Russian Petroleum.

The recent sensational rise in the value of American
crude and refined petroleum, and the causes to which
it may be attributed, are readily accounted for, and a
study of the relative positions of the American and
the Russian industry shows that the present revolu-
tion in the petroleumn market may soon be accentu-
ated by the replacement of a large proportion of the
American oilby the Russian product. The Americans
possess the advantage of having been first in the field,
and of producing an oil which yields on distillation
nearly twice as much illuminating oil as does that of
Russia, and, furthermore, of producing a type of oil
which is better adapted for burning in the ordinary
lamp than that of any other country. It is true that
the oil of Ohio is an inferior quality, owing to the pres-
ence of an excess of sulphur compounds, and that it
yields only about as much lamp oil or kerosene as that
of Russia, but at present it is not of great immportance
as regards the European markets, and American oil
may be considered to be almost entirely derived from
the Statesof Pennsylvania, New York, and Western
Virginia.

The American industry, dating only from 1859, has
hitherto grown year by year under the skilled guid-
ance by which it has been fostered, and until within
the last two years or so has shown no indication of
diminution of supply ; but it is now becowming evident
that the depletion of the oil lands which Mr. Carll,
Professor Leslie, and other American geologists years
ago asserted would before long result in a large de-
crease of supply, is beginning to show its effects. The
older fields are rapidly falling off in their supply, while,
although new areas of more or less importance are
constantly being opened up, the amount of untested
territory is rapidly becoming less, and the prospect of
a renewal of the enormous supply of the past is ever
becoming smaller.

1f we glance at the statistics showing the stocks held
of late in America, we find that at the end of 1892
there was in the crude oil tanks no less than 17,395,389
barrels of 42 American gallons; that this fell, by the
end of 1893, to 12,111,183 barrels, and was, at the close
of 1894, 6.336.777 barrels; and that, on March 1 last, it
was only 4,908,776 barrels—and this in the face of a de-
mand which shows no sign of diminution, and of a
supply which is inadequate and constantly decreasing.
It is, of course, certain that the increased activity in
the sinking of new wells, which is now in progress,
will result in a large increase in production; but this

can only be at enhanced cost, and must bring ever
nearer the time when the American oil industry shall
become of secondary importance, and ultimately of
only historical interest.

‘When we study the position of the Russian indus-
try, we find that it possesses entirely different features.
Although of great antiquity, its commercial import-
ance only dates from 1872, when the monopoly of
Prince Meerzoeff was abolished, and only within the
last few years has it become a dangerous antagonist of
the United States. The production shows no diminu-
tion, and, so far as appears at present, can be almost
indefinitely increased at small cost, whenever occasion
demands. The wells are shallow, usually about a
fourth of the depth of thosejof Pennsylvania, and en-
tirely dwarf the latter in output. Wells which are
considered rich in America would not be worth sink-
ing in the Baku district, which at present constitutes
almost the entire producing area of Russia. From the
fact that the Apsheron peninsula, on which the Baku
fields stand, possesses an area of oil-containing land es-
timated at 1,200 square miles, and that only about 7
or 8 square miles is at present under the drill, we can
readily realize how important a factor the Russian oil
forms in the present position of affairs, and how prob-
able it is that the Russians will soon take the leading
position in the oil markets of the world. Furthermore,
there are enormous tracts of country in the Caucasus
and elsewhere in the Russian empire which, although
scarcely tested, have given indications of richness
even exceeding that of Baku, and showing a potential
wealth of oil capable of supplying the world for ages
tocome. Wells drilled in the Grosnaia field to the
north of Baku and in Gouria—Georgia—between the
Black Sea and the Caspian, have given the most en-
couraging results, and both these fields, and also that
of the Crimea, are more favorably situated for trans-
porting the oil than Baku.

The conditions under which the oil oceurs in Russia
and America are very different. In the former it is
found in strata of the Tertiary period, usually a forma-
tion resembling a quicksand, and at depths of only a
few hundred feet ; while in the latter it occurs at great
depths in the older compact sandstones and limestones
of the Carboniferous, Devonian, and Silurian periods.
The oil of Russia consists of a class of hydrocarbons
known as naphthenes, and belonging to the * benzene
group, while the American oil is mainly composed of
paraffins. 1t is to this difference in composition that
the great variation between the products from these

oils is due, for whereas the American oil yields a very
large proportion—about 70 per cent—of illuminating
oil exactly suited for combustion in our ordinary lamps,
the Russian oil produces far less of such oil and a
larger proportion of the high class lubricating oil for
which that country is famous. The Russian illumin-
ating oil also requires to be burned in a modified form
of lamp with a more perfect draught, to overcome its
tendency to produce a smoky flame. Hence, before
the Russian oil can obtain a powerful position in the
English market, the Kumberg or any other of the
lamps which are employed in Russia must become
naturalized among us, and, although that is a some-
what difficult operation with such a conservative
people as we are, it is practically certain to result in
the near future from the greater cheapness which
Russian oil will now show as compared with that of
America.—The Engineer, London.

O
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Hematite Mining in Greece.

A new hematite mine at Marathon, in the village of
Grammatico, Greece, was opened last year. The ore
is carried down by a railway for about five miles to
Limonia Bay, where there is a jetty on the west side
200 feet in length, by means of which 1,000 tons daily
can easily be loaded. Proper appliances have been
provided for mooring the vessels. The anchorage is
considered quite safe, as itis well sheltered. The mine
has been leased for twenty years by several French
capitalists. The actual output is 6,000 tons monthly,
but if necessary the quantity can be increased to 15,000
tons. The ore is of an excellent quality, and contains
56 to 58 per cent iron, 3:80to 4 per cent manganese, and
1-60 to 2 per cent only of silica, but whenever the seve-
ral lodes are found in contact with some small veins of
yellow ocher, the presence of a very slight percentage
of arsenic is found by analysis, but this seldom hap-
pens.

B —
-

Spirit for Incandescent Lighting,

The problem of employing spirits for lighting on a
new principle similar to the incandescent gaslight has,
it is stated, been solved with great success by a Berlin
firm. Experiments have just been carried out in pres-
ence of the Prussian Ministers Herren Berlepsch,
Miquel, and Hammerstein, which are reported to have
been completely satisfactory. If this news is confirmed
it is likely to prove of enormous importance to the
German spirit industry, which has recently been in
extremis.

RECENTLY PATENTED INVENTIONS.
Electrical.

TELEPHONE CALL.—Frederick J. Troll,
Washington, D. C. This invention relates to a call in
which the revolving armature is rotated by a flexible
metal tape on a drum, the tape when drawn out revolv-
ing the armature in one direction, and the tape being re-
wound by the tension of a coiled epring. By an im-
proved construction and arrangementof parts the motion
is transmitted to the armature direct, and the armature
is made to ring a call by both the forward and backward
movement of its oscillation, the armature being also cut
out when the call is not in use. The call box is very
simple and not liable to be damaged by inexperienced
operators.

BoiLErR Low WATER INDICATOR. —
Charles D. Tisdale, Boston, Mass. According to this in-
vention an auxiliary connecting piece is inserted between
the lower end of the water gage and the water gage cock,
the intermediate piece having contact wires extending up
into the tube, and a float withinthe tube being adapted to
form an electrical connection between the contact wires.
The device can be applied to a boiler by removing the glass
water gage tube and replacing it with a tube having' the
auxiliary connecting piece, the tube and attachments be-
ing made to replace the ordinary water gage tube. The
alarm may, with this improvement, be given in the boiler
room or at any desired distant point.

Mining, Ete.

REDUCING GOLD AND SILVER ORES.—
John C. Garvin, Denver, Col. This inventor has devised
a simple apparatus for rapid and economical work, in
which the :firebrick’stack has a central shaft, alongside
of which are ore-drying chambers connected by upwardly
slanting apertures with outer gas chambers, there being
in the central shaft opposite inclined shelves of tile, and
the ore dropping from one shelf to the other, the central
shaft being used for chlondizing and roasting and the
outer chambers for making sulphuric acid. Below the
central shaft is a roasting chamber with cone-shaped
hearth on a revolving disk, and this chamber is con-
nected with the fire box, the pulverized ore, mixed with
chloride of sodium or sal:, being kept upon the hearth
until it is desulphurized, chloridized, and roasted.

Mechanical,

CoTTON GIN AND Wo00L BURRER.—
Samuel L. Johnston, Boston, Mass. This machine be-
longs to the class known as roller gins, but it has a re-
ciprocating stripping mechanism supported and held to
operate in a more effective, rapid, and uniform manner.
It also has a vibrating receiver and separator mechanism
which receives the material from the hopper and delivers
it to the roller and stripper, and also serves to clear the
seed and dirt therefrom as it feeds. The machine like-
wise has other features designed to increase its capacity
and improve the quality of the cotton and wool treated.

MACHINE FOR MAKING DRESS SHIELDS.
—Emil Barsuck, College Point, N. Y. For pressing and

forming a flexible material into dress shields in a simple
and inexpensive manner, this inventor has devised an
arrangement of a male and female die, each provided
with a heating chamber, and one of the dies being
adapted for vertical reciprocating movement, while the
other die has means for moving it bodily in a horizontal
direction into and out of position to be engaged by the
first die. Several shields are thus formed at one pressing
operation, the dies remaining long enough in contact to
firmly shape the material, after which the pressed ma-
terial is cut transversely to form the individual shields.

Agricultural,

CoRN HARVESTER AND HUSKER.—
Gustave Leblanc, Mead, Neb. This is a machine for
field use, gathering the ears from one or more rows of
standing corn and conveying them to husking devices,
from which they are conveyed by an elevator to awagon,
the husks being discharged on the ground. The ma-
chine may be drawn or pushed forward by a team at the
front or rear, as found most convenient, and all the driv-
ing mechanism is actuated from the axle. The machine
is designed to be durable, inexpensive to build, and sim-
ple in its operation.

Miscellaneous.

TACHOMETER. —James Donnan, Bal-
laghaut, India. This is a distance measuring instru-
ment comprising a pivoted telescope on one of the trun-
nions of which is clamped an arm adjacent to a ecale,
there being mounted on and adapted to move along the
arm a lengthening bar having an index adapted to tra.
verse thescale. The instrument is designed to enable the
user to readily read off the horizontal distance of any
point to about three thousand feet from the point of
observation, through the rige and fall of this point rela-
tive to the point of observation,and also the bearing of
this line from the magnetic north, or the horizontal
angle subtended between any two lines which meet at
the instrument.

LIBRARY STACK.—Dean A. Beckwith,
New York City. The front and rear posts of this stack
are provided with lugs connected by plates which form
the supports for the shelves, each of the latter having de-
pending flanges adapted to drop into position between
the supporting posts, whereby the shelves cannot slip or
be displaced, although they may be conveniently re-
moved when desired. The construction is simple and
durable, and a stack thus made presents a neat appear-
ance.

WHEEL TIRE.—Samuel A. Smith, Me-
Kinney, Texas. Acco~ding to this improvementthe two
ends of a wheel tire are connected in a very inexpensive
and simple manner by a novel arrangement of a lug and
screw, the lug forming practically a part of the felly, and
the connection between the tire ends being firmly made,
while the tire may readily be tightened at any time by
simply turning a nut.

VEHICLE SAFETY DRIVING REIN
Hirce.—Isaac A. Stewart, De Land, Fla. In a casing
to be attached to the wagon body is held a rotatable

roller or drum within which is a retracting spring, while
on the drum are two oppositely wound cords, one con-
nected with the driving reins and the other with a wheel
of the vehicle. When the cords are properly connected
and the horse moves, a gradually increasing tension is
put on the cords by the rotation of the wheel to check
the animal, the tension being relaxed if the animel
backs.

SEWER VALVE. — William Godfrey,
Saugatuck, Conn. This valve is formed of two halves,
an inlet and an outlet section, bolted together, the inlet
extension having an inclined extension with beveled
edge forming a seat for a hinged inclined valve, and the
outlet section at its mouth being larger than the body of
the inlet section. The bottom of the outlet section is
sharply curved or bent down to form an offset or drop,
affording a clear space under the lower edge of the valve
for the passage of sewage, insuring the positive work-
ing of the valve and preventing any clogging which may
obstruct its closing.

BorTLE STOPPER.—James F. Martin,
New York City. This stopper has two independent
valve seats, to be secured at a suitable distance apart in
the neck of a bottle, and two ball valves having forked
stems each projecting through the central opening of its
seat, the forks being bent outwardly at their ends to en-
gage the under side of the valve seat. The stopper is
designed to permit the ready pouring out of the con-
tents of a bottle, but prevents refilling, thus making it
impossible to adulterate or sopkisticate the liquid origi-
nally placed in the bottle.

Soap HoLpER.—Frank H. Milligan,
High Lane, England. To allow the draining off of
water from toilet and other bar soap after use, this in-
ventor provides a holder consisting of a plate or disk
from whose opposite sides project studs, between which
are apertures, the outer studs being longer than the in-
ner ones, and thus forming a central depression to re-
ceive the soap. The holder may be placed in a suitable
dish if desired or directly on the slab of a washstand.

FruiT JAr Cramp.—Henry C. Dil-
worth, East Orange, N. J. Fitting over the top of the
fruit jar, according to this improvement,is a clamping
piece to which is secured a spring, a cam lever carried
by the clamping piece being adapted to engage the
spring. The device may be adjusted to form a water
tight seal, with the fastening yielding to permit the es-
cape of any steam or gas which may be generated, or it
may be adjusted so as to bind the cap rigidly and her-
metically seal the jar.

SKATE.—Henry D. Carryl, New York
City. Thisskate is made to be readily and firmly at-
tached to shoes having long or ghort heels. It has a
runner of the ordinary form, to which is secured a sole
plate having a narrow portion connecting the heel and
ball foot rests, and on the narrow portion is an eccentric
dog which engages the forward side of the heel and
clamps the narrow part of the sole plate. The improve-
ment is designed to cheapen the manufacture, and to
simplify and facilitate the clamping of the skate upon
the foot.
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SPRINKLER.— William L. Van Horn
and Martin Yount, Norfolk, Neb. For the sprinkling of
lawns and planted beds, these inventors have devised a
sprinkler to be placed at any desired point, and which
has a revolving section through which the water may be
delivered through the sides, or downwardly or upwardly,
in the latter case falling in drops to imitate rain.

DEsiGN FOR A RiNG HOLDER.—
Adolph Sametz, New York City. This design com-
prises a series of elongated V-shaped tongue-like figures
on a rectangular board, the edges of which display a lace
work ornamentation.

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

NEW BOOKS AND PUBLICATIONS,

LEE'SCONDENSED CYCLOPEDIA. A com-
prehensive digest of the world’s
knowledge in history, biography,
geography, philosophy and science.
By Prof. C. Stevens. Chicago:
Laird & Lee. Pp. 884  Price,
library style, 50 cents; leather, full
gilt, $1.

NYSTROM’S POCKET BOOK OF MECHANICS
AND ENGINEERING. Revised, cor-
rected and greatly enlarged, with ad-
dition of original matter. By Wil-
liam Dennis Marks. Twenty-first edi-
tion, further revised and corrected by
Robert Grimushaw. Philadelphia : J.
B. Lippincott Company. 1895. Pp.
675. Price $3.50.

We welcome the twenty-first edition of this book,
which has had a wide popularity, this twenty-first edi-
tion only emphasizing ite utility to the engineering pro-
fession.

MECHANICS. An elementary text book,
theoretical and practical, for colleges
and schools. Dynamies. By R. T.
Glazebrook. Cambridge: At the
University Press. 1895. Pp. ix, 256.
Price $1.25.

This excellent little work, one of the Cambridge
Natural Science Manualg, inthe Physical Series, is based
on the idea of having the student make his own experi-
ments. This it does without in the least impairing the
thoroughness of the work, which is a genuine scientific
treatise and by no means an intermediate manual.
Nothing is clearer than the fact that a thorough know-
ledge of mechanics is the greater part of the foundation
of physics, or, at least, represents the greater portion of
the work that is to be done in acquiring a comprehension
of the science. The experiments are somewhat in the
line of the Harvard entrance examination work,but are
far superior in type, a superiority, perhaps, partly due to
the somewhat more advanced treatment of the subject
employed. It will be understood, moreover, that they do
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perhape on scoount o is ahortuese, it havdly neads one, | TECDY enines and bollors Great variety. Newcata-|  United States were Granted onge o nsaad Lo ity GG, W L
P P2 & 4 y * | 10g free. Willard & Co. 197 Canal St., Chicago. Ma. 28 1895 Eenge. whég.e J(ngg.f(}rgss Biant f d 540,161
‘ender. ender. Plant fender.
TELEGRAPHIST'S GUIDE TO THE NEW Screw machines, milling machines, and drill presses. ¥ ' ’ Filter, 8. J. Sulliv: - see %&
EXAMINATIONS IN TECHNICAL TELE- | The Garvin Mach. Co., Laight and Canal Sts.. New York. | AND EACH BEARING THAT DATE. | fioer, water,] -]
GRAPHY. Together with an appen- Fire extinguisher, 8, Banfill.. .. 539,850
dix dealin Wﬁ;h dry and s ecoggar Emerson, Smith & Co., Ltd., Beaver Falls, Pa., will | [gee note at end of list about copies of these patents.| | Flambeau, Gavin & McDonald.... 539,989
colls unigersal ba.tszery systetm diy send Sawyer’s Hand Book on Circulars and Band Saws Flogring, wa walls,ete. .lstructuralmanaementof E e
: ] : _ ) - | tree to any address. e | L Pease A
rect reading battery instrament, du- ﬁgld making pho%phorlcf‘JhVaﬁl l{mymbel(e e Flue cleaner hammeNr, %V H, Tebeau. . %%%12
. ] b vertising match box, G. H. X Forceps, castrating, aris .
plex (bridge method), new system of New catalogue of civil, mechanical, electrical and In- | Ajr cooler, return, H. B. Roelker. 540,028 | Forming machine, J . Clark 539,856
dustrial books, postage free, b cents. Spon & Cham- | Animal trap, J. H. Hulings.... Fruit knife, W. 8. Coo per. 540,147
morning testing, fast Speed repeaters Annunciator, F. A. Jennings. nnel. H, Stra 539,965
) ? | berlain, 12 Cortlandt Street, New York. ator, - Jenningi 1870 | Funnei aLers h
ete. By James Bell A.LE.E.. Cer- J J Arznrai:ure coil and making same, Persson & 550,861 Furnace. See Boiler furnace. Hot water fur-
tified Teacher City and Gullda of | 'I'be best book for electricians and heginners in elec- Golvante bi@?;i‘}}‘ﬁ‘,"?ﬂ‘};‘{ﬂ,‘?gﬁ'_. .. 539,871
London Institute. London: Elee- | tricity is * Experimental Science,” by Geo. M. Hopkins. bau g:nm:g ggglnéa}‘_usé “toHckzlsgflgent . 233%
ey . o
tricity. Pp. 101. Price 60 cents. 8y mail, $#4; Munn & Co., publishers,36 Broadway, N. Y. Game 1lltlsnratlng apparatus, base bail, M. D. 0080
OIDDEON. . e eenenenrnnennseannecansessonsasannses
For the original Bogardus Universal Eccentric Mill' Garbage burner, domestic, Taylor & McLau hlln 540,080
PracTicAL TELEGRAPHY. B F. Foot and Power Presses, Drills, Shears, etc., address Gas orggusollne engine. G W.yR £ . 539.923
‘Wessels. A book for self-mstructlon. 3.8. & G. F. Simpson, %0 3 Rodney St., Brooklyn, N. V. | g 8 g{cket Wb 540029 gatg. J-F. Bean... . ou0ret
1895. Pp. 24. Price 50 cents. 004 | Gate, J. M. Crews. ;
p ) . I Send for new and complete catalogue of Scientific ggggﬂcgggg‘aﬁh‘}eede, AT L1 Ge“ﬁc“B‘g‘l@g:g“ 539.792
The Locomotive, a monthly publica- | and other Books for sale by Munn & Co., 361 Broadway, Barrel heaéer. gﬁmel &bva]mm..é S 539,875 gear, driving, Crep r 540208
. . . attery. See Galvanic battery. Secondary bat- enerator. See Steam enern
tion of t}ée Hartfox;ias Steam Boxielt:e ;nezeclt;:: anld In- | New York. Free on apblication. . dteﬁ'.n oo ¥ y sio04 gg } g separa:or Cl V¥ el %1 A . 540144
surance Company, just completed i volume. ed, FAIL oiuininiiiiiis eeeie e 5 separa or, electromagnetic, ens ur-
Tts inspectors’ reports of examinations of boilers, with : i ] Bed, bottom attachinent 101 Invalidi, DaVis ¥ o1, g | arefeisusig d5d sobipii wiching, Ryl & 00
the defects found therein, and itsnotes on boiler explo- Bed brace, J. F. Sachs .. 840.113 GileB......cceinesiearaoisnnsen .. 540,193
. e O d, P. leey... . 539,864 | Grain dampener. W. H. Hill .. 539,812
sions, render this little work an eapecially valuable one 5 &) F ] mdsngnd YV He (J .k.. = - %%g Grain elfv%‘mé ag:dpw%lgher. B. E. Haugen.. %9583
i i i in- eer, drawin o aiser.. . 3 Guitar, 5 O¥d.ecverrecvocncnne 5
to engineers, when it is remembered that the boiler .in ) el,‘electric # B. Sterling 539966 | Hammer, foot, power, A, 8. Lockrem. . 539815
spections number as many as from ten to twelvs thou- ink, W. P, l{gan... 540,199 | Hammer, power, R. B. Boynton et al. 540,140
sand per month. In 122,893 bollers examined last year, ]iﬁ!g(t; H '?fve'ii"nﬁwehcm"d §L.e3 | Hammock, Rawson & Lake.. 540,1
597 were condemned, and dangerous defects were found HINTS TO CORRESPONDENTS. Bicycle babit, H. Luey.. 540,'173 Harness attachment, G. Beck 540,014
in 12,390. As might be looked for in fuch a publication, | g mes and Address must accompany all letters, %ligy);g S Beddi .;uﬁpo(l}_gegeé Stearns. . mﬁg 32?332%3‘:%%1“&10‘3%1:%'2}5‘2& ) %829
it contains much valuable information on boiler construc- or no atmnﬁondwm be paid thereto. This is for our Blng‘e{g,m ggggegmn 1'3"3{1 etrrﬂm ‘iing device, ‘for a2 gax:p loclxﬂ-‘(‘m'l'.0 (f}lg . 539,805
tion and preservation information and not for publication. Botler.  See  Droj L opneac0oe0ne0nHe00 s ats, me nd means Ior cking an
J 5 p tube boiler. Steam boiler. banding felt, R. Elckeme (3 000000000 ceeeeen... 540,219
Regvl;e&;&eosf g;p‘;‘;rg?{ articlgi n%’;]%’é:‘g?;u:gg‘;f N iil‘ubfular bonle{ P.3. Gra _ gay dernscgk [:3 Ogi ll e i ym ..... o heater 539,997
oiler furnace, steam, P. TAU........eeininnns | eater. See Barrel heater. ectric heater.
Q" l E N T l F [C A M E R lC AN Inquiries not answe in reasonable time should | Boot or shoe outsoles, preparmg. W. Tirrell.. 539 Water beater.
b( ) repeated ; correspondents will bear in mind that | Boot, or shoe uppers, machine for trimming, E. S. Heater and purifier, E. R. Stillwell................. . 540,079
SOme answers require not a little research, and, Harris . 540,051 | Heaters with hot water, apparatus for supp]ylnz
gt vecnieuvck 1 roply T al i by e | Bt HfE N S LKL B L -t
or in thig department, each must take his turn. - . ating apparatus, ares .
Bottle stopper, W. Painter 540,072 | Heati t binati
BUILDING EDITION. Buyers wishing to purchase any article not advertised | Bowling ahey. W H. Wigei 15401035 | Heol W. Wans o combination
in our columns will be f hed with addresses of | Box. See Advertising mateh b Hiteh, three borse, G
houses manufacturing or carrying the same. dust box. Hoisting and eonveylng apparatu X
JUNE, 1895.—(No. 116.) Special \Vr%]t]tentml‘nt or maulon on matters l;)f lg?:kséls'%gé-lw!. g’%!:{re g%g;g Eomzllnﬂ ll)mcl}(lett-. >. Pa it b ceneen el
3 . . oisting bucket, J mit . 540,1
S p;;%n& :;thgfn ren:lllungl?:t?l?n‘. LS G LS Brake shoe J. E. Worswlck.. ... 540,203 | HOOK. gee Coat and lmr. hook. ~ Safety book.
N TE T e Scientific American Supplements referred Broiler, J. 1. Conk .. 539,857 ]}EIoops,hslzmglingnmllgdn;lliarrel L. Weidmann.. %‘%
C 'ENTS. %o ma orseshoe ca S ST X
y be had at the office. Price 10 cents each. . C .. 539,793 | Horseshoe calks, rolled metai bar for use in mak-

1. A cottage at Bronxwood Park, Williamsbridge, N. Bool}l&s referred to promptly supplied on receipt of | Brush, M. g.. 53098 | ing, G. W. W rm% N puleesiostdoiiins 841
Y., recently erected for Dr. Geo. P. Shirmer, ata Migera]s sent for examination should be d_]gt;u]ctly ;:ll::g cwp,néoﬁﬂ%gghltman 5 '.. %:% ggg:en?)g;?&dg{nmon &Mﬁggg?on o
cont of about 8230, Perspeiie dleraton and |~ mirked or labeod e, i o RS | Hot maer e, Bl
floor plans. A pleasing design. A. F. Leicht, “lk(}lle%d‘ldoor' w::]tenlli’ht: K %11;% %DgUba‘E([ﬁllN&M A ls]m‘,

i i undle tying machine, P. C 3 ndex, Ha cChesn
Esq., architect, New York City. (6543) D. T. W. asks: What is the ve- | Buoy,bell, J. M lti)abblgt etal . 540,03 | Indicator. e Measure in
i i . 3urner. See Garbage urner. ator

2. An elegant plate in colors showing a cottage 8t ;e of electricity, as in telegraphy? A. It depends | Gam opener, T. . LYARGILY . e: ..o rerre: .. 540.099 | TCKALANA B, FIEtSAM. ... ... oivisereeraserennnnns 539,802
Bronxwood Park, Williamsbridge, N. Y., recently | '\ qoneonc oe the receiving instrument and on the | GAD opening machlne. WON. Anderson. . .. 539971 | Inkstand lid closln nttachment, T. L. Harlow.... 539,809
erected at a cost of $2,200. Perspective view and ity of ﬂf i It is fair to that the first gﬂndle h')ilderMI CG K Whl %g%gg ~{801‘ 1509 Lifting jack.
floor plans. Mr. A. F. Leicht, architect, New York ?:jl:fl ydol ° m%'bl d.lst l;:; assume‘thath © ed Car 3333 135‘ H. Christie. . ' 5300794 gfvele:- svga#ust ll;ong ’l‘ Bradshaw

: i and imperceptible disturbance goes wi e speed | Car coupling, J. E. F . 539,988 | Kitchen cabinet, J. M ks
City. A neat design. of light (about 186,000 miles per second), but considerable | Car coupling, T. F. ;510067 | Boirer See Frait knife.
3. A cottage at Flatbush, L. I, recently erected for W. | time may elapse before. Gar coupling, J. A X - 2041 | Enitting machine, K. A,l-, A i
K. Clarkson, Esq., at a cost of $5,000. Perspective (654) Machinist, Memphis, writes: It gar genger. gﬁ }JEK ell g}g.&(li {ni g,ing mac n}ne: cgculgr. B. hl‘ X d ne;
£ 8 : ar fender, B. Lev.. X Cnitting machine, thread-supplying device
elevation and floor plans. Mr. Christopher Myers, an eccentric on an ordinsj stationar, el,lg]ne is chucked | Gar fend er, J. W. M 239,901 Brewin.. g
architect, New York City. A picturesque design. in the lath. + dead try th y tsid 4 off gal‘ ender, R. fgayglial i g:((]l,%gg I[:acd% macllm%g km ope. ..
. n the e, got dead true on the outside, turned off | Car fender, safety, 4] X adder, clotbes rack, and ironi

4. A modern cottage at Bedford Park, New York Cl‘tY. 14 or 14 of an inch and the straps bored out to suit, will (é:; ane ::: :;';23’, }VTIIW" i é ;mgart g:gzﬁ . £L’.’%‘n’e%‘3¥é "g. .}“’ix in.. EITnS

recently erected at a cost of $3,000. Perspective it change the throw of the valve or not? A. The size of | Car, mll railway , J. Beck. . .. 540.134 | Lamp fllling attacbment, C E. Van Cleef..

levation and floor pl A picturesque desi g Carousel, M. T. Wes ton 540127 | Lamp sbade, electric, A. S. Mar 959
eevatio oor plans. A picturesq €8IED- | the eccentric does mot coutrol the throw of the valve. (,art, street cleaning J. H. Byram. 1. 539,833 | Lamps, produciny ln‘cande'scmg bodies For siecs o
Mr. Edgar K. Bourne, architect, New York City. | ppe amount of eccentricity only is considered, whether ga;g:gg: bl%ltai.ln. Bmﬂll]lllgggsomm KOO D 539,970 N {m, l%. OblE lmb?lm L Bidk " %,gg,rs;

5. The Bedford Park Congregational Church. Two | it be a pin or a large disk. B etOLR. e elsied e .: 540,221 1,33;3?3 rg;mec.y(g il.'lnem' oo '&91{)'1'3

perspective elevations and floor and basement 6545) C. A. M.. C . A Caster, C. F. Mosman 540,070 | Last block fastener. L.E Goss.. 539,940

. A. M., Cal., writes: In laying | Ceiling board, Stillwell & Broman....... 539,832 | Latch, gate. 8. Y. Beal 540,086

plans. Cost complete, $7,000. Mr. Edgar K. ( i ) miles 1 ’ ! 2 inchand 8 i hy : 8 Chain pins, machine for maklng. C.M.8 539.964 | Leaf turner, H Kramer 539,991

Bourne, architect, New York City. a pipe line 40 miles long, using 2 inchand 3 inch pipe, | Chair attachment, H V.8 540,034 | Lens, H. D. Taylor......... 540,122

e loni : . which is the most practical method in laying the line, ol S kg&g csl:a:g Neugroschl & . 539,905

- A Colonial cottage recently erected at New Dorp, | yging 20 miles of each ? Which will make the most fric- | ¢ heckrein fastener, J. A. Small 539,831 | Level, pl umb W ‘0. Pro . 540,188

8.1, at a cost of $3,675, complete. Perspective | i, “the 2 inch pipe at the pump end and the 3 inch at | Check rower. G.D. Haworth.. 530915, Lifting jack, G. Lan . 539,956

elevation and floor plans. Messrs. Child & De | the ontlet, or the 3 inch at the pump end and the 2 gg}? ’ﬁ?é’a‘k"e‘;' 8. .'I? "ii%‘d:iia" - %g'gig {:}nocypg‘::u%%?;%h 3“%"0011 e

Goll, architects, New York City. An atractive | jch gt the outlet ? The pump will lift, the oil 200 feet for | CI#8T tip cutter, L. C. Miner.. "7 539817 | Linotype machine, O. Mergnthaier. . 993
desi - . Cigarette machine, W. Hughes.. 540,210 | Linotype machines, leading mechanism for. L.F.

Sign. the first half mile, then it will have a fall of 1,500 feet for | Cigarette mouthpiece, 1. Voron...... 539,839 MALDET. . et uaeeeeeaanneeeesaees cnnsseenannnnnns ,992

7. A residence at Germantown, Pa. Two perspective | 3936 miles. A. The 3 inch pipe should be laid at the g;g;,vm;egg;ggé,%ﬂwmh Silealic 204 | Linotype machines, matrix and expanding spacer .~
elevations and floor plans. Cost complete, about | pump end of the line. This will relieve the friction on 8 asp, (i“ lg & Gk Hgllker II;lqund‘ s;nnptllmz' ‘device, '(;('i"i‘hf;il':il)'d"“ i 540,121
$10,500. Mesgrs. Child & De Goll, architects, New | therisingend of the siphon from the work of the pump, | ¢ ovis, low, N Pe_'BO"n_ - - 29as | Lauor ig{’a’}l:}]‘g"’i‘g L D 539,904
York City. and allow the best condition for gravity flow on the long gllogh ;pfolimtl'lz)l]zl aan lxs}h 539.938 Eock Seg Eﬂmp lock;] Permlgagon lock. ——

N . . utch. fric ock-controlling mechanism X

8. The New Theater, San Luis de Potosi, Mexico. |legof the siphon. This will relieve the work of the 80a} gon:eyejr or %bute. Fb C(z}ll , J od oF and B Lock strike, J. l‘; Wells. X

i i Il extent and yiel argest ible d 0al dust and air for combustion, method of an Locomotives, device for
Architect, Don Jose Noriega. ﬁ:::ly):: 1;1::!11{: clf;g:e;:il yield the largest possible de- . %pl:‘aé'ttuts tfogkmnxl qu, ga r%%lﬁnitz... ...... &48.(1)}: L P. tBm;slt ad g . 218532.
s ) s 3 at a at_ho . . oom temple, E. mpson. . ,0°,
9. Design for a window decoration. tot 834 | Magnesium bydrate, maring, M. N, & Andria, . 520889

Coat collar, l). B. Stott .........
10. The residence of E. P. Sandford, Esq., at Montclair, | (6546) B. H. T. asks: 1. Why does not | Cock. stop,'C. M Jasvis

< Coin-controlled apparatus, G. F. W. Schultze.
N.J. Two perspective elevations and floor plans, | more surface of plate give more currentin cell ? Text | Gombination ts,blg.p F.J. Merceret

alt turning and stiiring machlne. J. F. Dorrfeld %39,860
5 ¢ Match safe and separator. J. Henry
......... 00 Matri X, se&arable, Ce......

i i i book says that the only difference size of cell makes is | Concentrator, U. 8 Grant ........ attress, M. Rude................ . B0
An elegant design. {&rchltect and builder, Mr. E. ikt & A Concentrator. C. R. Mum nunnre'mdlcntnr, J. H. G. Zunner. . 540,130
P. Sandford, Montclair, N. J. difference in internal resistance. A. It does give more ?onductotr dlstl‘lb&lﬂﬂ fravl?ei‘TSSpencer Si0.117 hanical mov BAra&me‘gr % Pcllmzm‘g‘%n9 i g,gﬂ
i i i “ooker, steam and water . echanical mov 8 oodar ,846, 539,
11. A cottage in the English half-timbered style recently current. Lowering the resistance implies at a constant Cooler.” See Air cooler, ’ Metallurgical furnace, M. R. Conley............... > 540,146

erected for F. E. Kirby, Esq., at Glen Ridge, N. J. voltage the development of more current. 2. What | Cores, machine for covering fibrous or metal, P. Meter. See Electric meter.

i & W. Deissler.. 540,048 | Miner’s spooring tool.N. E. Varney ,201
Perspective view and floor plans. E. Rollin Tilton, | M2kes telegraph or telephone wire sing? A. The action | ¢,y ghoek loader, Aust] 539,785 | Mining machine, F. S. Dobson. . 540,152
desi New York Ci of wind upon them, on the principle of the Zolian harp. | Corset steel, C. W. Linscott.. 540.067 | Mirror, album, etc., folding, P ,011
esigner, New York City. _Governments have done considerable in the way of | COStume theatrical. G. Casparlan 540,045 | Monument, F. M. Hawkins. . . 539,
‘2. Wliscellaneous contents : The Hanging Gardens of y Cot, folding, C. A. Blomberg 540,041 | Motor. See Electric motor.
* ot ging affording State support to colleges and universities. As Louglmz Bee Car coupling. Thill coupling. Musical instrument, automatic, D. Imhof........ 540,059
Babylon.—Perspective drawings.—Concrete roofs. | , 1o thing in th ture of bstantial t ehicle swivel coupling. Nut lock, J. J. Kime.... ...ccoiiiienenncnnne .
Points of t— Architects’ estimat A a » anything e nature of a substantial BUPPOIt | Coupling. T. J. ClOBE....ceevreenernreneeneenaanannnn 539,796 | Oil burnér for lamps or sLoves,E Humphrey
l_ omis ol support.—Archi estimates.—AD | pooeived by any individual in pure science is derived from Cover 'for garbage receptacles, etc.. Darling & T 8nlmnl§l heatg:x al}pargtué. Uu‘rlngton - 8
i — . N PR I << T 2O PN X ilers, anged cap for. .. 54
mproved hot rater heater, l lustrated —A new in- | 5 oonnection with one of these institutions. There have Crank of var ing length for driving cycies, etc.. Ordnance breech mechumsm. J. B G."A. Canet.. 539.4974
vention for raising water, illustrated.—Improved | poo; gome government prizes, but these are of compara- | . jointed, A. BEUDIGE. ...orerse ooeeos o ere e 1189 | Ores, treating certain, J. J. Christmas.. 5
paving.—The Bommer spring hinge, illustrated.— | . . Crusher. See Stone crusher. Oven, A. Harnish..............
O i tively little importance. Culinary utensil, J. Epp.. Padlock, W. F. Troast et al..
A mixing regulator for gas machines, illustrated.— Cultivator, H. W.

Paper box machine, C. W. Gay..
Pm:i]ell-lcoatmg and printing mach|

. N Au bre
Adjustable sliding door track and hanger, mlus-| (6547) W. H. K. asks: Which will run | Cuitivatortooth, D K, Yorgey.:

N . . . Cup. See Brush . 540,
trated. —Weodworker'’s improved vise, illustrated, | the easier, a 26 inch ora 28 inch bicycle, both geared to | Cu tel"i bsfe Band chtter. Cigar tip cutter. Pipe ga £ eding ma l‘:ll e A le T S40.Ls1

; carri and bolt cutt aper folding machine, T. C. Dexte X
—African mahogany.—A new steam and hot water 60 inch, weight ed the same, over ordinary roads? | 807, (O i reeeeen. 50075 | Paper, eLc. gwat.erproof rendering, Hornung &
heater, illustrated.—Powers® improved automatic | A. It is hard to answer this question authoritatively. | Damper, J. . Gaitley........ . 540,049 T ) P RS 540,164
chimney top, illustrated.—Improved wood working | We should decidedly incline to recommend the larger | Die for sheet metal mantels. J. Graves 539,89

Digger. See Potato di
machinery, illustrated. wheel. The larger sprocket on the rear wheel counts as Dlgmfectlm! device, J. ..................

Dlsplaylng eﬂect, of dress matenals, pattern card
The Scientific American Building Edition is issued an advantage, and for even gear the larger sprocketwill for, Pescheux & Paul et, .. 540217 | Pen feed bar, fountam. P. Farwell.
monthly. $2.50 a year. Single copies, 25 cents. Thirty- Door check, W. A.Gay..

m,ms

g0 on the larger wheel. Door cheok, 8. Frishio. 530,893 | Permutation 10ck, R. MO6........... o Bi9.88

. 540,019 | Photograph attachment, I.. Glass.. - 589,506
o 3 . R. . . Door hanger, H. L. Ferrig 5§39, Piano action, A. 1. Strauch..... . 584,
two large quarto pages, forming a large and splendid (6548) D. R. W. asks: What is the best Door or shutter bolder. C ckbu 639,930 P:;S. lg. FI‘ Willinms u ........ . 540,%
MAGAZINE OF ARCHITECTCRE, richly adorned with |kmown (solid) non-conductorof sound ? A. Indiarubber Dooill']s‘ dv?i([:‘e é%re ogenlng or closlng doubie’ s T gnpg i;n?dbon c‘;mex H. “l,)i Os({.eﬁ 5 gil‘i)),sso
. o 2, . ! 1] older and vise, combine . X
elegant plates and fine engmvmgs,rcilhlui Btmmtlmngl e [l g;:gx}ll} nlleggglnle bucket .! M Sewar X gigton, i DZ’Iagg lrgloo 908, %‘%
5 N o . M. ning mac ne. 8¢ 8, , 94
Interesting examples of Modern Architec Construc (6549) H. A. asks how to clean and |prie: e Tobaceo drior. Plant fender, Do g, Muse.. ... 540214
tion and allied aublects. make smooth the outslde of an upright boller, and what | Briv mAalior mactine, M. 0. Joaon- - couriivar SOM0 | Dl nter, %%i‘éio“n"%(} Hisenhart .. ;S5
The Fullness, Richness, Cheapness, and Convenience | kind of paint is used to paint boilers, and make them N Gt%bgbollé"lf"liéiiﬁr:éé't ..... N e reeeees mg% Pnegu:;igc] lulsp'awh apparatus, can-ier for, B.C ’]33
of this work have won for it the LABGEST CIRCULATIOK | shine? A. The hoiler can be rubbed smooth with a | 2roP T o o T 539, O e Ay o=t o g
N . Earthenware, porous, Mitchell &. Ewi ........ vee 180 | Pocketbook, L. M. Wilfert. X
of any Architecturar Publication in the world. Sold by | piece of pumice stone and water, then painted with black El"g"lclai“’ergpgﬂn“ °““§“§ h paratus ftf)l; de~ 40, ];nle‘kem for ml"jmﬁ“il ‘sutfety. ‘H. Mason 5 .fm,%
erminin, erences be: ween ases of two, oke, anima eaton.. !
all newsdealers. MUNN & CO., PUBLISHERS, japan varnish, or, what is more commonly used, coal tar von Dol vo-Dobrowolsky P "> 540,153 | Pole, wagon, J. Graves 'g}
361 Broadway, New York. varnish. Electric cable, W. D rky 539,939 | Post. See fence post.
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Potato digger, C. N. Covill.....cooiiiiiiiiiennnnn oo
Press. See baling press.
Printer’s gulleﬁ E. L. Holmes..... .cccoeiiieennnnn.
Printing attachment, multicolor, T. J. Turley....
Pulp, moulding fibrous, J. A. Wheeler..........
Pump, J.J. Thiesen .....
Rail bond, F. E. Buxton..
Rail stralghtemmz machme H. Wick, Jr
issue)
Rail, tramway, W. Towler ..
Ralls. bars, etc., apparatus for straightening, H.

Wick, Jr 540,009
Railway, cable C.W.Hunt.,..co0veennainane 540,058
Railway, conduit electric, W. E. M. Jackson. 060
Railway, conduit. electric, F. B. Widmayer.. 540,010
Railway safety system, A. L. Ware. .

Raliway switch, L. V. Jobnson. .
Railway switch’ work, A. J. Moxham
Ruilway switches, device for operating street, G
Paschke
Railway system, conduit electric, F. Barrell .
Rail ways, closed conduit system for electric;
A. F. Petersen
Railways, locating faults in electric, J,
Razor strop holder and backing, W. H. B
Register. See tare register. P:
Rein,safety.J. Frye..
Rivet semmz machin
. Pain

539,821
584,543

510.043
Rule marker, slide 540,184
Bad iron handle, G. H. Ober. 539,520
Saddle post, K. D. Cable. 7
Safety hook, C. D. Wright.
Sash balance, H. Stuebner.....
Sash fastener, ). A. Crichton.

Sash fastener, R. K. Marshall... 540,176
Sash fastener, J. D. Westunte .. 540,082
Saw, A. Kriezer............... .. 540,065
Saw gummer, C. A. Chandler.......... . 540,145
Saw tooth, attachable, J h 539,801
Searchhght Faure & M.ncliaﬂie ................... 29,862

Searhhllght controller, electric, E. F. G. H. Faure

Secondary battery, C. Payen. .
Secondary battery, W. L. Sﬂvey
Separator. See gold separator.

Spinning ma-
chine separator.

Separator, J.J. J. De Rycke... .....ccoevvnenn Lee.. 539,859
Sewing and plaiting machine. C. C. Emmons.... .. 50,

Sewing machine, J. Gutmann.... .......... 539,914
Sewing machine, book A. J. Harding.. 539.808
Sewing machine pull-nﬂ' J. L. Trowbridge. 539,908

Shafts, mechanisi for starting or stopping power

dnven, G.Julian.cciviiiiiiiiiiiiies cenieennnes ,062
Shears. See sheep shears.
Sheap shears, H. V. DUnn.....co veenireeniiennnnnes 540 156
Sheet metal vessel, G. W. Kingsbury........... .

tSheet metal working machine, U. D. Alexande!
Snips and the appertaining shipchambers,

clined plane for conveying, J. Groger.
Ships’ bottoms, apparatus b

ry

Skate,cvcl
Smoke consumer, T. P.
now melting apparatus, P..). Pla
ole leveling machine, Winkley & P
pinning machine separator, C. A. Taf
pinning or similar mschmes. automunc sLop

motion for, Holland & Fraser
Splining machine. Giesler & Britt..
Spogn or fork blanks, die for making, F. M. Lham-

Springs, sectional band for, G. B. Sloan, Jr
Stacker, pneumatic, T. Kirshman
Station indicator, B. H. Brooks. .
Steam boiler, R. H. D:
Steam boiler, L. Wilson..... ...
Steam generator, B. St. Bernard
Steam generator, W. K. Kell .............
Steam generator, &1 Sturtevant.
Steam pressure regulator, J. Dreisoerner. .
Steerl:m apparatus for marine vessels, 8. Laca-
vales .
Stone crusher, C. Bacon
Stone cutting machine. J. G. Kouhoupt
Stopper. See bottle stopper.
Stove, J. M. B
Stramer.g W. Durant
Switch. See rallway switch.
Switch adjuster, J. Kortan, Jre..c.eeeeieeennieeennns 540.103
Sy rmpze. J. H. Morrison X
Table. 8ee combination table.
Tally check, W. M. PhillipS....ccceeueernienieniianas
Tank. See water closet flushing tank.
Targets, machine for making composltlon. A.H,
Hebbard
Tel&graph 0]

540,053

arner.. 540,159
Telephone c n, G. 540,012
Tenoning machine, J. E. Kay .. 539,054
Thermometer, electric, Whipple 540,008
Thill coupling, G. W. Davis 539,
Thill coupling, J. J. Landry. 334,873
Thill coupling, E. P. Spahn.. X
Thrashmg machine band cutter and feeder, W.

S T s T . 40061
Tin, pot for mannfacbunng, Huzzey & Jones . 165
Tire,rubber, J. G. Bodgers 539.8’6
Tobacco, apparatus for collecting and conveymg

stemmed, Dula & Maﬂ‘rand 540,155
Tobacco drier, Mayo & Pe 539,874
Tobacco hlller and fertili 510,175
Tobacco mould frames, apparatusjfor filling plug,

. Mayo 540 ‘lslg

Tonxs o{)emtmg apparatus, A.C. Dinkey.
Tower, H. W. Gleason...

Toy, J. Goodwin..
Transformer, stationary, W. 8, Moody.

Transplanter, Lambeth & Boone........
Trap. Seeanimal trap.
Trolley breaker, Carey & Ball, Jr........ceeceeenen. 539854
Trolley head and wheel, combined, W. H. Dalbey 531,798
T'rousers, J. H. McGrady ........................... 540,]8
Truck and baggage carrier, combined, A. Bed-

ford . 539,851
Truck bolster, car, Maher & Wheless.. 540,174
Truck, car. K. Cliff......... 539,933 to b“B 935, 5.)9,‘%76 539,977
Truck, car, G, B. Esterly............ceee voinnn . 540,001

Truck, stréet car, D. Loomis

Truss, D. Reid

Tubuniar boiler and superheater, combined, W.
Schmidt

Type ]usnfylnlz mechanism, P. Dod%e
Type, method of and means for Jjusti
Muebleisen.....
Tyvesetting appara 1946 to 539,948
Typasetting apparatus, Johnson & Low ..539,949 to gﬁzg 375§

Typewriting machine, C. Spiro
Umbrella, A. C. McDonald.. 540,181
Umbrella. folding, Grove & 540,
Umbrella 1i2mae, Redmond & Bald 540,191
Valve, balanceqd. slide, H. A. Nicholso 539,996
Valve for locomotive boilers, blow-off, G. 540,003
Valve gear. W. J. Lewis.... ........ .. 539,920
Valve reseating device, N. E. Shontz. . 540,196
Valve, slide gate, W. Ross......... . 539,922
Valve, waste, C. H. \luexen‘mrn .. 540,
Vehicle swivel coupling, Henley . 510,162
Vehicle wheel, W. Horsley...... .. 840,
Velocipede, Hendrick & Kelly .. 539,899
Wagon, dumping, H. S. Palm..... .. 539.822
Water cioset cistern. W. J. Bowerman. .. 540,042
Water closet flushing tank, R. A. L. Blondeli. ..... 540,137
Water elevator, A. S. Bucher. .. &40,
Water heater. R. H. Laird. .. . 539918
Water wheel governor. A. Giesier.................. 540,094
Wheel. See Drive wheel. Vehicle wheel.
Wheel, J. GTAVeS. .....ooiiiinieriiaiiaineiaeiinnin 539,895
Wheel rims, machine for recessing, H. G. Shep- _ 0014
Whlp socket and rein holder, combined, Red-
mond & Wythe...........c.ooviiiiiieeiinnininn, 539,960
Window for locomotlve cabs, etc., A. Carey . 539,975
Window frame attachment, L. G. Quackenboss ;

Window or door button, M. E. Clark

Wire fabric machine clamp, P. Sommer et al

Wire stretcher, L. N. Gilreath.. ..

‘Wire stretcher, J. O ‘Walton ).

Wire stretcher, staple holder, and staple puiler,
combined, F. W. Simmons.

Wrench, E. A. Cochran

TRADE MARKS.

Baking powder, Parrish Brothers
Bedspreads, C. Whitman & Company..... .. .
Beef, smoked, New England Supply Company......
Boots, shoes, and analogous footwear, F. Mayer
Boot andShoe Company.........cooovvvveene..nn
Boots, shoes, and slippers, ladies’. misses’, chil-
dren s. and infants’, Laird. Schober & Com-
Catharl.lcs and blood puriflers, W. E. Skinuer...... 26,599

Cemcem. German Portland, Patterson, Berger &
ompany
Cement, Ponland, J.Brand...........cooen eiiniann
Lloshs or stuffs and yarns of wo rsted, or
ar, and cotton piece goods, Sir Tlms Salt,
Bart., 8ons & Company..........

26,588

veeee oy

Seientific

Cocoanut, desiccated or shredded, Keystone

Cocoanut Company
Copper 1Dgots, Lew:sohn Brothers
Crayons, drawing, B. F. Collender..
Cycles and parts and suundries, Bidweli-Tinkham

Cycle COmMPANY.....ccuviiererrireuerecenssarannses 617
Dies and taps and accessories thereto, Walworth
Manutacturing Comp ny . 26.618

Face powder, H. Tet
Flour, wheat, Blanton M|Ilmg Company.
Fruits, dried, M. F. Prince

Furnlture. office and household, B. Souto & Com-

ny
Ha.lrdye L. N. Brunswig..
H&Itli; prg‘paratlon tt’or preserving and beautlfymg
e, E.
Hinges, gate spring, F. Keil & Son
Lini'nem, L.N. Brunswig............... .
Malted dry food extracts, W. Horlick
Meat meal food for poultry and pigs,
Fertilizer Company
Medicinal remed t‘or rheumatism, gout, and neu-
ralgia, .. N. Brunswig..
Medicine, chemical preparat

Medicine, laxative, 8.
Medicine, tonic, S. B, Hartman. .
Periodical publications, Bu tte

eadache, G.S. Farquha
seases, South Bend Reme:

Remedy for temale

Compan;
Sewing machines. L. Hagenaers & Company
Soap. laundry and toilet, 5. Watson & Sons.
Soap powder, Diamond ‘Dust Soap Powder Com-

pan
'I‘aploca Grout & Grout.
Tonic, J. Carnrick
Vermifuge, L. N. Brunswig..

DESIGNS.
Bottle, J. L. Dawes . 24,333
Bottle cap, A. Gaskill.. . 24.334
Broiler and toaster, (. E. McGonigle. 24,343
Brush back, C. Osborne................. . 24,330
Button shank link cuff, J. A. Flomerfelt. 4,329
Clock case, J. SChNarr.................... 4.331
Clothes wringer frame, A. B. 24,346
Coin receiver case, C. C. Clawson. 24,345
Faucet stem, T. Schafer......... 24,344
Finger bowl, J. i Fradley. 4.332
Finger ring, H. Pollen.......... . . 24,328
Jarcovers. lining for preserve, R. A. Gilchrist 24,337
Lamp body, L. F. B etts 4,338
Lid lifter, . M. Sim . 24,340
Mould or cutter, M F Henderson 4,342
Roof plate, P. H. rphy......... 4,349
Sawmill base, band A Wilkin 24,351
Sign board, S. A. Wall 4,348
Table top, J. C. Miller. 4,339
Valve casing, inlet, R. 4,347
Violin body, E. A. Thompson 24,336
Waste water trap, J. H. King 4,350
Whistle case, F. §. Chase.. 4,335

A printed copy of the s?eclﬂcatlon and drawing of
any patent in the foregoing list, or any patent in print
issued since 1863, will be furnished 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 parenrs may now be obtained by tne in-
ventors for any of the inventions named in the fore-
fomg list, provided they aresimple, at a cost of $40 each.

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

Wdvertisements.

ORDINARY RA'I‘ES.

Inside Page. ench insertion - « 75 cents n line
Back Page. ench insertion « - = = sl 00 aline

§®~ For some classes of Advertisements, Special and
Higher rates are required.

The above are charges per agate line—about eicht
words per line. 'T'his notice shows the width of the line.
and is seu in agate type. Wngravings may head adver-
tisements ati 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 o appear in the following week’s issue.

Foot Power

' Staf * Sc;ev: cut:lng
Lath e S utomatic

Cross Feed
9 and 12 inch Swing.

New Designs. Novel Features.
Send for Catalogue B.
SENECA FALLS MFG. COMPANY,
695 Water St., Seneca Falls, N. Y.

l AT H E s Shapers, Planers, Drills, Machine Shop
1 Outfits, l?‘oot Lathes, Tools and Supplies.
Catalogue Free. SKBASTIAN LATHE 0.,

120 CULVEI(T ST., CINGINNATL 0.

SETS OF CASTINGS
MODEL ENGINES N

N

suTOOLS Q

Q

THE SIMPLON TUNNEL.—DESCRIP-
tion of the project tor a tunnel through the Pennine
Alps under Monte Leone, which, when completed, will
be t he longest in the world. Nature of the rock to be
traversed, vroposed system of construction. ventilation
and cooling, hygienic arrangements, outside erections.
Full details,with 11 illustrations. Contained in S8CIEN-
TIFIC AMERICAN SUPPLEMENT. Nos. 99K, 99, and
1000. Price 10 cents each. To be had at tliis office
and from all newadealers.

GFAR WHEELS & PARTS OF MODELSIN
%QQY)\\Q\N B¢ NABWITMRY

Aumerican,

If you want the best Lathe and Drill

GHIIGKS

WESTCO’.I‘T S.
Strongest
reat- 3

Durabil-
ity, Cheap and Accurate.
Westcott Chuck Co.. Oneida, N. Y., U. 5. A.
Ask_for catalogue in English, French, Spanish or German.
IRST PRIZE AT COLUMBIAN ExposITlON, 1893.

Pumaing Waber by Comprseed A,

We take pleasure in announcing thatby arrangements
made with J. G. Pohlé, we are enabled to furnish our
customers with the

POHLE AIR LIFT PUMP,
protected by numerous American and Foreign patents.

This department of our business will be under the per-
sonal supervision of Dr. Pohlé, the inventor and pat’ee.

THE INGERSOLL-SERGEANT DRILL CO.,
Havemeyer Building, 26 Cortlandt bt New York.

GENERAL MACHINERY for g

MININcTUNNELlNG. v
QALARRY ERKLROAD WORN

RAND DRILL Co 23 Park PLace new vorizecs.

BUY
TELEPHONES

That nre zood—not ‘‘cheap things.”” The difter-
ence in cost is little. We guarantee our apparatus and
guarantee our customers against 10ss b, tent suits.
Our guarantee and instrumentsare BO'I'H GOOD.

WESTERN TELEPHONE CONSTRUCTION CO.,
440 Monadnock Block, CHICAGO.
Largest Manufacturers of Telephones in the United States

WELL 'DRILLING 'MACHINERY]

IMANUFAC TURED BY

\ W|LL|AM$‘ BROTHERS,
\ 9 ITHACA,N.V.

| MOUNTED OR ON SILLS;FOR
DEEP OR SHALLOW WELLS, WITH)

STEAM OR HORSE'POWER .
% SEND FOR CATALOGUE
[SFADDRESS WILLIAMS BROS.JTHAGA,N.XZ

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. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT. No. 943. Price 10 cents. 'I'0o be had at this
officeand from all newsdeulers.

||. WEeLL SupPPLY GO.

Manufacturers of everything needed for

ARTESIAN WELLS

for either Gas, Oil, Water, or Mineral Tests,
Boilers, Englnes. Pipe, Cordage. Drilling
Tools,etc. lilus’d cataiogue, price itsts,
and daescount sieets on request.

:"\V Pittsburg, 01l City and Bradford, Pa.
Also, 32 Cortlandt 8t., New York.

MACHINE WORK SOLICITED, .Comeste

Modern Machine Tools. Pattern Making, Designing,
Experimental Work. Technical assistance if required.
Best facilities, very reasonable prices. P. PRY1BIL,
512-524 West 41st Street, New York.

BOLT CUTTERS AND NUT TAPPERS
IN GREAT VARIETY.

Cutting all sizes up to two
inches.

WELLS BROS & CO.,

Greenfield, Mass.
P. O. Box B.

for use in the art s, Killing Insects
in Grain, Killing Burrowmg An-
1mals, ete.  Manufactured

E. R. TAYLOR, Cleveland Ohio

BI-SULPHIDE |
OF CARBON

The “Climax”™ Stereotyper

AND

Moulding Press combined,

for making perfect Celluloid Ste-
reotypes tobe used in plice of metal
stereotypes. Also for making Rub-
her stampg. Should be in use in
every printing office. See SCL AM.

Dec. 30, 1893. Send for circular to

THE J. F. W. DORMAN CO0.
217 E. German St., Baltimore, Md.
Manufacturers of

Rubber Stamps, Vulcanizers, Stereo-
type Machinery and Supplies.

{BARNES Foot-Power
MACHINERY. 5%

FOR WOOD AND METAL WORK.

- ters. Model Makers.
ek ear [t
fim l-.on. Blochomiiha,  Bicyele Repatrers
Kmlions Weehanica.
Scdeots”

Jazemton,
ual Tralaing
THE BesT roof POWER MACHINES IN THE WORLD.

W. F. & JOHN BARNES €O., 1989 RUBY ST., ROCXFORD, ILL.

TO INVENTORS AND PROMOTERS.

W e have had for many years as a specialty the manu-
facture of some of the most intricate and successful
machines, tools and models. Our facilities and equip-
ment, mechanical skill and experience are at your ser-
vice in bringing to commercial success inventions and
improvements in machines or appliances. Satisfaction

aranteed. Contract or day work. For particulars, ad-
ess THF SIGOURNEY TooL Co. Hartford, Ct., U. S.A.

VANDUZEN =& PUMP

THE BEST IN THE WOR
Pumps Any Kind of L/quld
Always in Order, never Clogs nor
freezes. Every Pump Guaranteed.

SIZE

CATALOGUE
FREE.

10
200 to 12000 Gallons per "Hour.
Cost $'7 to 875 each. Address

THE E, W, VANDUZEN C0.,

102 to 108 E. Becond 8t., Cincinnati, 0.

THE H Y PN OSGOPE for physicians, dentists, in-
vestigators and students of

the occult, proves hy n(mzanon posslble in a1l cases. {236
g‘age book on hypnotism, etc., $2. 100 page pamphiet, 10c.
ATIONAL INST., 321 Sprlnx St. 8 6., Los Angeles, "Cal.

TYPEWRITERS.

All makes balf-price. Rebuilt to equal new. Shlg
without deposit to responsible Partlesll]lll &]tl arts of the

world. Unprejudlced advice given, cata. free.
TYPEWRITER 45 Liberty Street,
IILADQUAI(TI'_RS, New York, U. S. A.

118 Typewriter

EXCHANGE,
14 Barclay St., New York

We will save you from 10 to
50 per cent. on Typewriters
of all makes.

8F~ Send for catalogue.

ODEL, EXPERIMENTAL and ELEC-
TR'GAL WURK Physical and Chem-

lcal Apparatus
LMSLEY, FULLE CO., CHICAGO.

’l‘he Only Complete Ncleme Fncl.orv in the
West. « ¢« ¢« ¢ ¢« o« o« . BF Send for Circular

ROCK

TES 5% BREAKERS

GREATER CAPACITY USING LESS
’ POWER THAN ANV OTHER ON FARTH

G MAC

of EVERY DESCHE.RY

MopEFRN
{ MINING

! ' GATES IRON WORKS o T
=T gy 650 ELSTONAVE.CHICAGO.

al

© 1895 SCIENTIFIC AMERICAN, INC.
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ARCHITECTURE, ¢

Mechanios, 8team Engineering, Mechm-
ical-Drawing, Electricity, R. R. and Bridge
Engineering, Plumbing, Heating, Mining,
English Branches. 8end for free circular,
stating sub]ect wish to study or your trade.

School of Industrial
Sciences, SCRANTON, I’A.

POSSIBILITY OF LIFE IN OTHER

Worlds.—A most interesting discussion of this much
debated question by the vreat astronomer, Sir Robert
Ball. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 992, Price 10 cents. ‘I'o be had at this
office and from all newsdealers.

A NEW PIPE WRENCH

Grips quickly and firmly, GALVANIZED
as well as other pipe, and will not Crush
it. Won't lock on pipe. Does not mar a nut
or highly polished fittings. Other features.
All dealers.

8~ Send for Little Book, Free.
SAMUEL HALL’S SON, 229 West 10th St., New York.

UlDS GASOLINE ENGINES

3 Y

Ten Years on the Marlket,
with best results, is why we lead
o-day. A
P. F. OLDS % SON,
Box 218, Lausing, Mich.

THE OBER LATHES

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

8F~ Sendfor Circular A.

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

orr

Catalogue
Free.

POWERFUL
SHEARS

Cuts to ¥ inch sheet metal
and 3 inch rods.

W. W, OLIVER,
Sta. B. Buffalo, N. Y.

Parson’s Horological Institute.

School for (([atchmakers

ENGRAVERS AND JEWELERS
8¥~ Send for Catalogue and References.

PARSON'S HOROLOGICAL INSTITUTE,
302 Bradley Avenue,

t SPENNINGTON
{0 FoT A SO
Motor cycles l

PEORITA, ITLL.

MasinEspar 2Ry

4 HORSE POWER WEIGHS 50 LBS
STAMPS FGR CATALOGUE

8
KANE & CO,, CHICAGO,

1LL.

SUPERIOR TO COTTON WASTE
Endorsed by Fire Underwriters
Safe, durable, cheaper
Agents wanted

Beware of
loose woven imitations

WOODEN TANKS.

For Railroads, Mills and Manufactories.
Builders of Steel Towers and Tanks.
La. Red Cypress Wood Tanks a specialty.
W. E. CALDWELL CO,,

217 E. Main Street, Lou:svnlle. Ky.

STANDARD
TRY
SQUARES.

Graduated Steel Blade, not hardened. Ree
cessed Iron Handle Warranted accurate.
Price, by mail,

mc{l SO 75 rs mch 51 2; l 10 inch, $2.25

Mechamcs’ Flne Tools of all kinds. Instru-
ments for accurate measurements a specialty
& Send for lllustrated Catalogue B.
Standard Tool Co., - Athol, Mass.

A rehitectural 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 BUILDEKS’ EDITION of the ScCI-
ENTIFIC AMERICAN.

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

Two volumes are published anpually. 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 Booksellers and Newsdealers.
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,
361 Broadway, New York.
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Founded by Mathew Carey, 1785.
HENRY CAREY BAIRD & CO.

INDUSTRIAL PUBLISHERS, BOOKSELLERS & IMPORTERS .

810 Walnut St.. Philadelphia. Pa.. U.S. A.

§¥ Our New aud 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% gny one in any part of the world who will furnish his
address.

TENTS

We mannfacture Tents of every varlety and size,

niture, lf you ‘arng' Y
address and six cents In Bt Y

GEO. B. CARPENTER & CO.

202-208 So. Water St., CHICAGO

AGENTS WANTED

to sell the Best Cooking
Kettle in the World. No
W) more scalded or burned hands,
2) They are made of teel and
) Granite lined, and adapted for
general use. Covers and Steam-
ers and_ fire-proof Stove Mats
included. Every piece w arrant-
ed. Sample free and terri-
tory secured. %ddress

OBERMANN,
55 8.5th Avenue, N.Y. Oy,

GAS ENGINE CASTINGS e

also_for Watet Motor, Dynamo, Boiler, Engine, etc.
A Wl:. & COw 106 Liberty St., N. Y.

BALL BEARING AXLES AND RUB-

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

9:2. Price10 cents. 'I'o be had at this office and from
all newsdealers.

The Berkefeld House Filter

The Only Filter Removing Typhoid and Cholera
i Bacilli, tested and indorsed by many
lesdlng authorities in Europe and Am-
erica. Itgivesacontinuous flow of fil-

P o tered water, absolutely free from
TES germs. It is easily cleaned, as all im-
Y= purities remain on the surface of the
2e3 ering cylinder. Cylinders can be ster-
) it linder. Cylind be st
S e , ilized by boiling in water for one hour.
~S § Send for circulars and prices to the
%3.’ BERKEFELD FILTER CO..

4 Cedar Street, New York.

MADE TO_FIT YOU.

Imported cloths—Suits and Overcoa 8
from 810 to 820—the style and
terial you select. We are di
porters—gnarantee perfect fit, superior
workmanship and finest trimmings.
We Gn{ exgress charges to any m—t oB
the United States. Goods sent
with privileg3 of examination. Write
forfree cstslogue, samples and measur-
inginstructions.
THE PROGRESS TATLORING 00
262 and 264 StateSt., Dept. 24,  Chieago. Iil.

5HANIJ BONE, SHELL AND
||.|.§fol' Poultrymen.

. Circular and testimonials Free.
WILSON BROS., Easton, Pa.

NOW READY!

Seventeenth Edition of

Experimental Science

=5 L
i GEORGE M.HOP £
REVISED AND ENLARGED.
120 Pages and 110 Superb Cuts added.

Just the thing for a holiday present for any man,
woman,student, teacher, or anyone interested in science.
In the new matter contained in the last edition will be
found the Scientific Use ot the Phonograph. the curious

optical illusion known as the Anorthosc(ﬂ)e. together i

with other new and interesting Optical Illusions, the
Optical Projection of Opaque Objects. new experiments
in Projecticn, Iridesent Giass, some points in Photo-
gmphy. including Hand Cameras, Cane Cameras, etc.;

stems of Electrical Distribution, Electrical Ore Find-
er, Electrical 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.

$ESend jor tlustrated circuiar,

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

Scientific

Dmerican,

ROCK ¢

Hundreds in Use
for. All Purposes.
¥ Send for Circular.

Fastest Grinders known.

EMERY

Sturtevant Mill Co., Boston, Mass.

of Large Blocks of Emery Set in Metal.

Can grind anything
NO PICKING.
Made Shnrp. Stay Sharp
Will Fit any Mill Frame.
Cheap. as Best French Buhrs.

MILLSTONES.

MANUFACTURE OF BICYCLES.—A
very comprehensive article giving the details of con..
struction of every part of these vehicles. With 15 en-
gravings. Contained in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 908. Price 10 cents. To be had at this
office and from all newsdealers.

aeBicycles

§ Grade
\\‘ ,/ cS](J)u]))pedsa,nywhere
aving you
// dealers profit.

1 $100‘0ak wood’for$62.50

%‘\\ 4 885 'Arllngtnn' “ 845,00
$65 ¢4 $37.50
20 o « $10,90
Latest mode]s. ‘wood or steel rims; pneum atic tires; weight 173
t0301bs.; all stvlcs and prices. Largeillustrated cltllo ue free,

icago

Cash Buyers Union, 162 W.VanBuren St.B 131,C

ic

MACHINES. Corliss Engines. Brewers’
and Bottlers’ Machinery. THE VILTER
MFda. Co., 899 Clinton Street, Milwaukee, Wis.

HELLO, CENTRAL!

Do you use telephones? [f so, we can_give
%‘ou just what you want. Our specialty is Blake
ransmitters. There is a * best ” in everything,
] and ours are the best. We supply
LelePhones or all or any of the parts to cons

a te hone Writ.e for illustrated caml
OR TELEPHO:! 0 N

131 Li ert.y St., New York.
Having bought the

HA“"TED SW|“G entire interest in the

Illusion Apparatus known as the Haunted Swing,
patented November 7, 1893, No. 508,227; we are now pre-
pared to sell either American or European ri
CATHCART & BARILETT, ATLANTIC CITY, N.

-PRENTISS TIME SYSTEM

8, 30, 60, 90 and 100 day movements.
SYNCHRONIZED CLOCKS

Synchronizers for Time-Stamps and Record-
ers. Also Mechanical Self-winding Clocks.

CALENDAR CLOCKS
Tower Clocks, Outside and Synchronized
Sign Clocks. Clocks rented in New Y ork City
§ Send for pamphlet and particulars.
The Prentiss Clock Improvement Co.,
49 DEY ST., NEW YORK CITY.

complete
ct

SEND for Catalogue of
the Musical Instru-
ment you think of buying.
Violins repalred by the
Cremona System. C. STORY,
26 Central St., Boston, Mass.

' RACINE-BOAT-MFG-©.

> RACINE, WiS. usA',,
~. DESIGNERS AND BU|LDERS

Watchman’s Improved Time Detector

with 12 or 24 Keys. with

- Saftety Lock attach-
Patented
1875-6-7. Myinven-
tions, and will sue
all concernsselling

ment.

cision of _Circuit
Court of U. 8. for
> i . D.of N. Y.
gend for clrculars to
B. lhﬂAUBER, 206 Broadway, New York. P. 0. Box 2875.

WORCESTER POLYTECHNIC INSTITUTE,
Worcester, llass.
Four years’ courses in Civil, Mechanical, Electrical En-
gineermg and Chemistry. New and extensive labora-
ries and workshops, thoroughly equi ed Expenses
low. For catalogue and information
T. C. MEN])ENHALL President.

Uur New 50c. Telephone

Entirely new and ori 'he receivers

i eud that they

bave extraordina properties. A

whisper may be plainly heard at 500 fi. No battery

required. Reoeivers are imitation hard rubber, the

in form as used on regular instruments. For

o and all short lines this is better than a $100

Outfic. Complom for both ends with all acosesories and instruc-

onn for usiog. Bent by exprass on receipt of 50e. or bymail for 12¢. extra.

R. H. INGERSOLL & BRO. 65 BIIRTI.MIIIT ST. N. Y. CITY,

THE FISHER
Patent Steam Pump Governors

For Steam Pumps Worklng under Pressure

FISHER PATENT GRAVITY GOVERNORS
Kor Steam Pumps fllling elevated open tanks,
are the most. sitive and durable devices

e for the purpose.
REIDbLl\G ALVES
12 Send for circulars and testimonials.
FISHER GOVERNOR
201 8. 1st Avenue. Marshalltown, Iowa.

TYPE WHEELS. MODELS LIXFEKIMENTAL WORK. SMALL MACHIEERY
NOVELTIES & ETC. MEW YORK STENCIL WORKS 100 NASSAU 8T N.Y.

ALCO VAPOR LAUNCH

Engine and Helm Controlled from Bow
Latest improved and only 12 to1 Motor
now ready for the market. 18 to 40 ft.
Launches, 2. 3, 5 and 7 horse power.

No licnsed Engineer or Pilot required. S; and Safety
guarant 0 Dangerous Naphtha or Gasoline used.

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

“Pacific” & “Union”
Gas & Gasoline

ENCINES.
Marine and Station-
1to 75

ary. h. p.
Safe, Simple, Eco-
mical

Merion Av. & 49th St.
Philadelphia, Pa.

ullSE GRINDSTONES?

If so, we can supply you. All sizes
mountred and unmmonnred. always
ept in stock. Remember, we make a
specialtyof selecting stones for all spe-
cial purposes. §¥ Ask for cal 3
The CLEVELAND STONE CO,.

2d Floor. Wilshire, Cleveland. O.

They All Like It.
The Ladies Like It.
So Do The Men.
Children Enjoy It.
Laymaun Pneumatic Boats.
¥ See Sc1. AM., May 18, 18%.
Send 4c. in stamps for our hand
somely illustrated catalogue.
Address H. D. LAYMAN,
851 Broadway, New York.

How To Make a Dynamo

OR MOTOR. horse %ower size, u]ustmted with
full working drawing: ice 10c.
Bub:er Pnblishing Lo., Lynn, Mass.

APPLY AT ONCE FOR
CATALOGUF or

AW FABER

Manufactory Established 1761.
LEAD PENCILS, COLORED PENCILS, SLATE
PENCILS, WRITING SLATES, STEEL PENS, GOLD
PENS, INKS, PENCIL CASES IN SILVER AND IN
GOLD, STATIONERS’ RUBBER GOODS, RULERS,
COLORS AND ARTISTS' MATERIALS.

78 Reade Street, New York, N. Y.
Manufactory Established 1761.

BFS‘TURTEVANT

F’RKCES AND WORK GUARA
VAPOR ENGINE awno

M 0 N I T 0 POWER COMPANY,

8 Erie Streer, Grano Rarins, MicHigan.
GASOLINE LAUNCH ENGINES ano LAUNCHES

SEND FOR CIRCULAR.

MESSRS. MUNN & Co., Solicitors
of Patents, have had nearly fifty
years’ continuous experience. Any
one may quickly ascertain, free,
whether an invention & bably is
patentable by writing to
Communications strictly conﬂden-
ial. A handbook of atents and
how t0 ob tain them sen!

PATENTS

taken through Munn & Co. receive
special notice in the Scientific Amere
ican. This splendid weekly paper,
elegantly lllustrated has the largest'.
circulation of any scientific work.
a year. Specimen copies free.
ddress N 0.,
New York, 361 Broadway-

- x
N o) 98
IFICIAL le = e/ 5&
W S s e Mo &0

PUMPS FoR COMPRESSING
OXYGEN & HYDROGEN

GASES into CYLINDERS
BY HAND POWER.PRICE % 15.00
"SENDFOR CATALOGUE N°2 TQ

CHAS, BESELER.,
218 CENTRE ST, NEW YORK.

FASTER THAN SHORTHAND!

Anderson’s Shorthand
Typewriter prints a word

Aat one stroke! Price, $25.
1t is a perfect substltut,e
for stenography, and has
already taken its placein
many of the largest es-

L = tabllshments ir the coun-

tuis try. You can learn at.
home without a teacher: no knowledge of shorthband
necessary. Begin practice NOW and you will be ready
for WORK next month. 8. G. K. Anderson, 114 Bennet!
Bldg., N. Y. Agencies: Auckland, N. Z., Bombay, India

CALENDOLI'S TYPESETTING MA-
chine.—Description of a machine recently invented by
Father Calendoli, a Sicilian Dominican; which permits
an experienced operator to compose tifty thousand let-
ters an hour. With 7 illustrations. Contained in SCIEN-
TIFIC AMERICAN SUPPLEMENT, No. 1005. Price 10
cents. T'o be had at this office and from all newsdealers.

C aTORBF.NSEN GLOUCESTER CITY,
DESIGNERS & BUILDERS OF YACHTS,
LAUNCHES »° HOUSE BOATS.

SEND 8 CENTS FOR CATALOGUE. .

A Tailor-Made
Suit For
$10.00

We'll make to your measure a Frock
or Back Suit of
ALL WOOL GOODS
al to any tailors $18.00 garme nt for
l‘l 00 Other Suits and Trousers just
as cheap. We save 50 per cent by
buyinr big lots of woolens direct from
the mills—that accounts forit.
All goods sent C. 0. D..with privilege
of examination before paying express
ent. e pay express charges.
end for samples of cloth and full
particulars. free.

WUIS X VEHON, Tailor,323 Dearborn St., Chicago

BAGHELDER ADJUSTABLE
SPRING INDICATOR.

Always rendy for use at any
speed or pressare.
This instrument received a special
ol diploma at the World’s Expositio
Chicago, 1893, for Convenience. Mec mmcn
Counstruction, and Accuracy under al
pressure. gw-Catalogue B sent upon a,pplicatwn

THOMPSON & BUSHNELL CO..112 Liberty St.,New York
<« ‘“WOLVERINE”’ =

GAS & GASOLINE ENGINES

STATIONARY AND MARINE.

The * Wolverine » is the only revers-
ible marinegas engine on the market.
Itisthe lightest engine forits power.
Requires no licensed engineer. Ab-
solutely safe. Manufactured by

WOLVERINE MOTOR WORKS,

12 Huron St., Grand Rapids, Mich.

of scientific attachmenta.
FW~ Catalogues free.

J. B, COLT & CO.. 116 & 117
189 La 8alle 8t., Chicago. 60 Bromfield St.. Boston.

And

CRITERION MAGIC LANTERNS stercopticons.

Oil, Lime or Electric Light. Front of Lanterns easily removable for substitution

kinds of uses.
Nassau Street, New York,
131 Post 8t., 8an Francisco.

‘We make lanterns and views for all

© 1895 SCIENTIFIC AMERICAN, INC.

MATCH = MACHINERY,

tlm roved. Complete p! !ung!hed JOS, C.
DONNEL Y, 1209 Buttg)nwood Street. Philadelphia, Pa.

MANVEL WIND MILLS

with Ball bearing turn-
table. Galvanized Steel
Mills and Towers.
Your address calls for
half-tone engravings.
WILLIAMS MFG. CO.
Kalamazoo, Mich.

16 Murray 8t., New York.
86 So. Market St., = Boston.

£3 SANITARY SOAP VASE

PREVEN'TS disease, waste, pilfer-

ing of soap, clogging of waste plpes,

stain of marble, uncleanly son.g -
y

AFFORDS each user fres!
pure soap.

‘I'he Only Clean, Sanitary, and Safe
way to use soap.
Agents Wanted.

Sanitary Soap Vase Co.,
Aqueduct Bldg., ROCHESTER, N. Y.

SINTZ GAS ENGINE CO.

GRAND I%JAPIDS, MICH,,

Manufacturersof the Sintz Stna-
tionary and Mar ine Gas and
Gasoline Kngines, Eecially
adapted for Boats and Electric
Ligbting. Runs with manufac-
tured or natural gas —Boats and
launches. Pnces within the reach
of all. end for Catalogue.
Mention this paper.

Experimental & Model Work

E.V. BAILLARD, 106 Liberty Street, N. Y.

BUbHNELL’S PERFECT LETTER COPYING BOOKS

Make perfect copies of let-

ters with ordinary office ink.
No press required. Books roll
up to make the copy. Indis-
/ pensable to the traveler and
for private use. Sent by mail.
postpaid, on receipt of price.
Note size, 6x10 inches. ...$1.00
Letter size, 10x12 inches, $1.30
ents

B Pa.

NOW! THE TIME TO MAKE MONEY

Are you honest, sober, industrious?—if so, engage
with us for 1895. a month, $3,600 a year. You can
make it easy, six hours a day. Our agents do not com-
plain of hard times. Why? They are making money
gelling our Perfection Dlsh Wa,sher the only practical
fa,mlly washer manufactured. ﬁes, dries, and pol-
ishes dishes perfectly in two mmutes No experience
necessary: a child of eight operates it easily. Cheap
and durable. Weight, thirteen pounds. Made of anti-
rust sheet steel. Capacity, 100 pieces. $10,000 for its
equal. Every family wants one. You don’t have to
canvas; as soon as people know you have it for sale
the{ send for a dish washer. Each agent’s territory
protected, no competition. We furnish sample (weighs
8ix pounds) in nice case to lady agents totake orders
with, One agent made_ $214.53 first ten days. Address,
a(‘n' full particulars, PERFECTION MANUFAC-

Send for circular and

terms. Alvah Bush
403 Chestnut St.,Philadelpl

URING CO., 715 63d Street, Englewood. Ill.

| ESCO

PES

CATALAGL

W. & D. MOGEY

BAYONNE CITY. N.U
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Wovertisements.

ORDINARY RATES,

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

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

T'he above are charges per agate line—about eight
words per line. This notice shows the width of the line,
and is set in agate type. Kngravings may head acver-
tisements at 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.

teacher, for only $3 00!

ki Send for further particularsto J. H.
=22 Goodwin, R. 946, 1215 B’'way, N. Y.

NEW ~ MAIL

Highest Possible Grade.
Price for 1895,

Men's
and

Boys' and Girls’ Wheels, $15, $é0, %40, etc.
Wm. Read & Sons, | 07 Washington St., Boston
$6.00

K u n A K 1o $100.00.

The lightest and most practial cameras for hand
or tripod use. An illustrated manual, free with
every Kodak, tells how to develop and print the
pictures.

Eastman Kodak Company,

Curaiinge$ Rochestet: v.
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.

MR. BOOKKEEPER,

do you know what the Comp-
tometer is! 1t costs you nothing
to find out. 1t will help you out
= on that trial balance. ft insures
accuracy, is twice asrapid as the
best accountant and relieves all
i nervousand mental strain.

Write for Pamphlet.
FELT & TARRANT MFG CO.
6?-56 ILLINOIS ST., CHICAGO

The

American

Bell Telephone
Company,

125 Milk Street,
Boston, Mass.

This Company owns 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 :
or contact Telephones.

Seientific dmervican,

[June 8, 18g5.

IMPROVEMENT THE ORDER OF THE AGE."

% AThree New Model

Smith Premier Ivpewriters

Nos. 2,3 anD 4

HAVE YOU EXAMINED THEM ?
Many Improvements Heretofore Overlooked by Other Manufacturers.

Address THE SMITH PREMIER TYPEWRITER COMPANY, Syracuse, N. Y., U.S.A.

BRANCH OFFICES IN TWENTY-NINE PRINCIPAL CITIES IN THE UNITED STATES.

THE BICYCLE: ITS INFLUENCE IN
Health and Disease.—By G. M. Haummond, M.D. A val-
uable and interesting paper in which the subJect i8 ex-
haustively treated tfrom the following st:\ndpomts 1.
The use of the cycle by persons in health. ‘'I'he use of
the cycle by persons diseased. Contained i in SCIENTIFIC
AMERICAN SUPPLEMENT, No. 100:2. Price 10 cents.
To be had at this office and from all newsdealers.

SESSSSRRSSSRNNRRRSRNRRNEERERRRNGON
k.

s SHormomg, $85 aND $100
King «All Roads GV ()

FIVE MODELS—LADIES' AND MEN'S.

Weights, 18 to 25 pounds.
40 Page Calalogue sent for poslage.

RIDE A MONARCH =>KEEP IN FRONT

iMONARCH CVCLE CO.

CHICAGO. U. S. A:

New York. Memphis, Detroit, Denver, Sait Lake
4 BRANCHESICM. San Francisco, Portiang, Toronto -
'-."l..."..'.“...‘.I”..".lll”'."

MACHINISTS’

, LATHE.

§ Latest Improvements

New Styles.

S N New Prices.

2 Growing rapidly in
Send for Cataloque A. favor.

American Watch Tool Co., Waltham, Mass.

A[;EN[&!!,’:,"“" ror FINE TOOLS WEwERvsop,
* C.H.BESLY & CO.

CATALOGUE
CHICAGO, ILL.US.A.—

!!"'l."llil..il‘llllﬁII!

'l‘.!."l

Is Your Factory Light 7™

Asbestine White Cold Water Paint—Powder form.
Ready for instant use. For Factories, Workshops, Mills,
Railroads, Breweries, ete. Warranted Not to Scale.
Send for small qM ntity for Trial — Sent FREE.
GEORGE S. ADAMS, No. 5 Court Sq., Brooklyn, N. Y.

QUL MLES 292,

MANUFACTURER OF
Brass Iron,Steel & German Silver

08 Quarry Street, | s c R E w s

DO YOU WANT A

That you can run
yourself.

That is Clean
and Safe.

Send 10 cent stamp tor Illustrated Catalogue of .

GAS ENGINE AND POWER COMPANY,

LAUNCH 7~

That requires
neither Licensed
Engineer nor
Pilot.

THE ONLY NAPHTHA LAUNCH.
185th St., Morris Heights, New York City.

14 to 50 H. P.

Motor of [9” Century

Can be used any place, to doany
\ work, and byan%{one No Boil-
| er! No Fire! No Steam! No
Ashes! No Gauges! No Engi-|
neer! A perfectly sate Motor|
forall places and purposes. Cost
of operation about one cent an
L hour to each indicated horse pow-|
er. For circulars, etc., address!
Charter (Gas Engine Co.
P.O. Box 148. Sterling. I11.

JESSQP'S STEELRE

TC
WM JESSOP & SONS L2 91 JOHN ST. NEW YORK

THE M. & B. TELEPHONE.

Absolutely Non-infringing.

Absolutely Guaranteed.

Absolutely the Best Exchange
SWITCH BOARDS.

Illustrated Catalogue on application Free.

GF~ Agents Wanted. .

THE U. S. TELEPHONE CONSTRUCTION co.

131-133 S. Fourth St., PHILADELPHIA.

Econouy, Reusapmrry,
SIMPL.CITY. SAPETY.
e

@ 3l
0.

STARRETT’S
Adjustahle Jaw Cut - Nipper.

Jaws are detachable, so they can be re-
moved, ground, and adjusted when worn,
All parta case-hardened except jaws. Flat
spring below cutting edges obviates

anger of breaking jaws.

Price, ﬁ inch M (for music wire)

*  6inch C (for common wire)....

= Jllustrated. Catalogue Free.

9y
The L 8. Starrett Co. Manufac’r of FineTools,

Al 3 Price

Bicycles, Watches. Guns, Ruggies, Haruess,
Sewing Machines Organs, Pianos. Sufes,Tools
Scales of all varieties and 1000 other articles.
Lists free. Cuicago ScaLk Co., Chicago, 111,

PRIESTMAN SAFETY OIL ENGINE

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

NLITP}!‘,{%{ Kerosene, NOT Gasoline
ENGINEER

Economical, Simple, Safe, Au-
tomatic. For Electric nght- ,
ing, Pumping, Milling, etc.

PRIESTMAN & COMPANY, Inc.

buys a beautiful little Canoe; or

Front and Tasker Streets, Philadelphia
a Ma mﬂ(‘ent Pleasure Boat tor
0fr60- e illus catal

P18 gt $120
smune' BICYCLES

Built like a Watch . . .
. . The STRONGEST, LIGHTEST and
FASTEST Bicycles in the World . . . .
Elegant Catalogue Free on request.
STERLING CYCLE WORKS,
236=240 Carroll Ave., D 1, CHICAGO.

$1-Pocket Camera-$1

Now made in large quantities and
reduced to $1.00. Takes six good
pictures each loading and as fast as
you can snap it.

The PHOTORET

is Reloadable in Daylight, and 8
SO SIMPLE A CHILD CAN OPERATE IT
Booklet on receipt of stamp—or Pho- P
toret, with instructions on receipt of
00. Magazine with films for 36 rplc-
tures, 25c. extra. Sample photo
if rou mention this paper.
¥~ AGENTS WANTED. §¥ See illus-
tration in Sci. Am. December 23, 1893.
MAGIC INTRODUCTION CO., 371 Broadway, New York

QOMWRN'UVM@
& WHEN You s::mls fRﬂNTK Eromg

Its Like
This.

You want a bicycle! You've got the money to make the
payment. You are not 80 wealthy that you can afford to take
chances onyour investment, nor allow new manfuacturers to ex-
periment with your money. Then buy s machine with arepu-
tation & wheel that has been put through every conceivable test
and not found wantiug. The

. WAVERLEY . . .

was accepted as the finest machine shown at the National Cycle
Exhibition by a mechanical expert in the employ of the Ohicago
Times ; was accepted as the highest grade shown by seventy-five
out of every one hundred cycle dealers who visited the show, and
who sub tiated their i by placing good orders for
wheels; was accepted by the U. 8. Government for the military
post at SI. Paul, and the mail carriers of many other cities, at
list price, while all ot.her makes were oﬂ'ered at cut prices. We
have just ials, giving the
opinionl of prominent Hders. Free by mail.

INDIANA BICYCLE CO.,
Indianapolis, Ind,, U. S. A.

© 1895 SCIENTIFIC AMERICAN, INC.

EN GlNE Boilers and Machine Tools. New
s and Second hand. Send stamp for paper
“Machinery & Supplies.” W. P. Davis, Rochester, N. Y.

M ERY Emery Wheels, Grinding Ma-
L]

chines and Grinders’ Sugphes.
Quick process and lar e stock, When in a hurry,

buy of THE TANITE C0. NEW YORK CITY,
CINCINNATI. and STROUDSBURG, PA.

Patented Novelties Manufactured.

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

ICE-HCUSE AND COLD ROOM.—BY
R. G. Hatfleld. With directions for construction. Four
engravings. Contmned in SCIENTIFIC AMERICAN SUP-
PLEMENT, No. 59. Price 10 cents. To be had at this
office and from all newsdealers

CIDER & WINE PRESS
MACHINERY.
POWER AND HAND PRESSES.
-, (Capacity, 10 to 120 Bbls. inten hours.)
Send for 50-page Catalogue.
/Emplre State Pulley and Press Co.
FULTON, OSWEGO Co.,N. Y,

== THE

¥ ESTABLISHED 1845.
The Most Popular Scientific Paper in the World
Only $3.00 a Year, Including Postage.
Weekly=--52 Numbers a Year.

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

Terms ot 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’srisk. Address
all letters and make al) 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 of which are taken from foreign
papers and accompanied with translated descriptions.
THE SCIENTIFIC AMERICAN SUPPLEMENT is published
weekly, and includes a very 7iderange of contents. It
presents the most recent papers by eminent -vriters in
all the principal departments of Science and the Useful
Arts, embracing Biology, Geology, Mineralogy, Natural
History, Geography, Archaology, Astronomy, Chemis-
try, Electricity, Light, Heat, Mechanical Engineering,
Steam and Railway Eneineering, Mining, Ship Building,
Marine Engineering, Photography, Technology. Manu-
facturing Industries, Sanitary Engineering, Agriculture,
Horticulture, Domestic Economy, Biography. Medicine,
etc. A vastamount 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,
Canada, and Mexico, $5.00 a year; or one copy of th
SCIENTIFIC AMERICAN and one copy of the SUPPLE-
MENT, both mailed for one year to one address for $7.00.
Single copies, 10 cents. Address and remit by postal
order, express money order, or check,

MUNN & CO., 3(;1 lh oadway, New Yeork.

Muilding 3 Edition.

THE SCIENTIFIC AMERICAN BUILDING EDITION is
issued monthly. $2.50 a year. Single copies, 25 cents.
Thirty-two large quarto pages, forming a large and
splendid Magazine of Architecture, richly adorped with
elegant plates and other fine engravings; illustrating the
most interesting examples of modern Architectural
Construction and allied subjects.

A special feature is 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, ete.

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

MUNN & CO., 361 Broadway, New York.

Lxport Edition

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 uniformin 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. $3.00a year, postpaid, to any part of the
world. Single copies, 25 cents.

§=&™ Manufacturers and others who desire to secure
foreign trade may have large and nandsomely displayed
announcements 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 CHAS,
KENEU JOHNSON & CO.S INK, Tenth and Lombard
Sts., Philadelphia, and 47 Rose St., opp. Duane, New York






