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perly selecting their angles, in having the virtual
superposition of the different points of the two images,
and consequently the relief, while allowing the eyes
to converge to the same degree as in ordinary vision,
which is precisely the result sought. The angles of
the prisms may vary within cei*ain limits, for we can
obtain an exact adaptationin causing their distarcs
from the images to vary. By this piroecess, in spite of
everything, three images would be seen. a eentral one
in relief and two flat ones. These two latter may be
got rid of by placing between the prisms, and at right
angles with the photograph viewed, an opaque par-
tition that limits the field of each eye.

It is possible to see stereoptically by dissociating,
through practice, the convergence of the accommoda-
tion, that is to say, by bringing about an artificial
strabismus ; but suech a process is lengthy, tiresome
and not very practical.

After these considerations, and to return to the

The author gave detailed descriptions of experiments
he had seen made with this process, and quoted fig-
ures in support of his contentions. The system of
casting is, however, confessedly expensive, and it would
seem to be more especially suitable for those engineer-
ing works where it is desirable to have a steel foundry
attached, and in which the demand would naturally
not be so continuous as in the case of an establishment :
devoted entirely to the production of steel castings.
It may be stated that the price of steel as it stands in
the ladle is given as 4s. 6d. per ecwt., while the cost of:
a complete installation of moderate size would be
about £3,500,

Ball Bearings for Wagons.,

‘Ball bearings are successful only when the balls
themselves are of the highest quality, and the shells |
and axles are of the best steel hardened and ground
to the highest perfection. The limit of error in the best !

anaglyphs, we may definc them as a colored image :

does not vary more than one-quarter of one-thou-!

stereoscope. Let us suppose that, upon the same sheet | sandth of an inch, or one-fourth the thickness of tissue |
of paper, we print two stereoscopic figures in two dif-|{paper. Such perfection is very costly and the least
ferent colors, so that their corresponding points shall : dirt destroys the whole gain, for if the balls be stopped
be at a very short distance from each other (Fig. 2). . by any impediment, they are very soon ruined. Such
Let us admit that the colors seleeted, which should be | accurate work is not likely to be properly protected or
very different, are blue for the left image and red for properly cared for in farm vehicles. Hence it is ques-
the right. At first sight these two prints, which, from |tionable whether the failures would not more than
what we have just said, will be naturally entangled loverbalance the advantages; besides, in the cost of
with one another, will be confused and offer a not very | drawing a load, a part is friction and a part is over-
agreeable and not very comprehensible mixture. But, ‘coming the ground resistance. The poorer the road

if we view them with a pair of eyeglasses having a red
glass in front of the left eye and a blue one before the
right (Fig. 1), the secne immediately changes, and to
the primitive chaos succeeds a harmonic and striking
impression of relief and perspective. What has taken
place ? Something which at first sight is a little para-
doxical, or at least odd. The left eye, provided with
its red glass, will be able to see only the left image,
which is blue; the second or red image, representing
the other print, becomes invisible, because a red figure
upon a white ground is not perceptible in red light.
For the same reason, the right eye sees only the image
that 1s destined for it. and the stereoscopic superpo-
sition ensues instantaneously. The convergence and
accommodation are satisfied at the same time, because
the two prints present but an insignificant spacing in
the limits of which the focus is still sufficiently exact.
Besides, the images may be of any size, since, whatever
be their dimensions, they can always be printed as
close to each other as may be desired, or, better, one
upon the other.

In order that the effect may completely succeed. cer-
tain conditions are requisite. The prints must be of
quite light shades and the glasses must be of dark
ones. Consequently, it is necessary to use an intense
illumination, otherwise, seeing the great absorption of
light, the result will be dull and somber.

If the rays reflected by the prints and admitted by
the glasses were absolutely monochromatic, the images
would appear in black upon a ground represented by
a mixture of the two colors adopted. In fact, an im-
age emitting blue rays only must become black in red
light, since all the rays that it sends back are arrested
by the red glass, that is to say, it will present itself
under the appearance of a colorless print upon a mo-
nochromatie ground. Will this new kind of stereo-
scopic prints, which requires the aid of phototypy
and quite a profound knowledge of colors, have a
practical result? We know not. Itis evidently not a
process for amateurs, but it is interesting from a the-
oretical and scientific point of view. It will prove a
curiosity to the unscientific, to whom it may be pre-
sented as a sort of puzzle, the solution of which is found
in a pair of eveglasses. For such a purpose it may be
destined to meet with a certain amount of success.—-
La Nature.

Improved Process for Steel Castings,

At the recent meeting of the Iron and Steel Insti-
tute, a paper was read by Mr. G. J. Snelus, on the
Walrand-Legenisel process for steel castings. This
process consists of adding to the metal in the con-
verter at the end of the ordinary blow a definite
quantity of melted ferro-silicon, then making the
after-blow, turning down when the extra silicon has
been burned out, and adding the ordinary final addi-
tions of ferro-manganese, ete., as cirecumstances re-
quired. The advantages of this process are that
first an ordinary Bessemer pig can be used with 2

to 3 per cent silicon, thus insuring a seel perfectly free | ple, the production of coal in France has increased 90 21,182 foot tons.

from carbon ; secondly, the combustion of the added

|the greater is the ground resistance, and this has a;
great bearing on the percentage of advantage; for
supposing that, in the case of a trotting sulky, the
friction is half the resistance and the ground resistance
the other half. Now if we reduce the friction one half,
the power required to draw the sulky would be reduced ;
one-quarter, or twenty-five per cent, whereas if ini
drawing alumber wagon the friction is ten per cent
and the ground resistance ninety per cent—which on a
ifa,rm and farm roads is about what it amounts to—
ithen by reducing the friction one half we have reduced
the actual power required only five per cent.

*““The time has not come when it will pay. It will
i be an infinitely better investment to use the same
money to put wide tires on the wheels and cut off the
forward axles so as to bring the forward wheels the
; width of the tires nearer together than the hind ones.
I “T have just been over a dirt road where one hun-
jdred tons of limestone are drawn every day, and the
ruts were horrible when only common wagons were
used. The road is now splendid, all owing to the use
of half the number of wagons built as above described,
while the ball bearings could at the best reduce the
power required to draw farm wagons only from five to
ten per cent. The wide tires and short axle wagons
would reduce the cost of hauling on the farm roads
forty to fifty per cent, and the cost of the changing to
ball bearings would equal the cost of the new wheels
and front or back axles.”—Prof. Sweet, in Rural New
Yorker.
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The Columbia’s Official Trial.

The commerce destroyer Columbia returned from
her forty-eight hour trial on May 22, Under natural
idraught, using the three engines and the eight boilers,
i she developed a sea speed of 184 knots per hour which
is certainly as satisfactory as when she made 2231
knots off the Maine coastlastfall, when forced draught,
picked coal and trained stokers were employed. On
the return trip from the trial off the New England
coast a speed of 19 knots per hour was made, but at
that time the Columbia registered only 7,300 tons,
while on May 18 when more fully loaded she registered
8,400 tons. The conditions were varied in the last
trial so that the eapabilities of the vessel were fully:
tested. The coal endurance was shown to be remark- :
able. At a speed of 10 knots an hour she can steam
on thirty-five tons of coal per day. The amount of
power developed by the engines has not been yet
:made public. The battery was also tested, some
I minor defects being developed. We illustrated and
. desceribed the Columbia in our issues of the SCIENTIFIC
1 AMERICAN for November 25 and December 2, 1893.
French Prosperity.

The United States consul in Bordeaux makes, in a
recent report, some interestirg observations on the
‘growth of French prosperity during the past twenty

Sorrespondence.

The Destruction of Incandescent Lamps by Static
Discharge.
To the Editor of the Scientific American :

In SCIENTIFIC AMERICAN of May 5, A. C. R. speaks
of the static charge in an incandescent lamp destroy-
ing the carbon filament. I have tried the same thing
of holding a lamp over a moving belt. The lamp acts
as a Leyden jar, and holding it by the glass globe can
be charged witha currentthat will be discharged when
the brass base is touched. I have repeated the experi-
ment many times without injuring the filament of the
lamp, but find that a burned out lamp will answer
equally as well.

One of the old style incandescent lamps, made two
or three years ago, if charged and laid away so the
base does not touch anything, will hold the charge for
several days.

The best way to produce the ‘‘northern lights”
effect is to charge two lamps separately over a belt and
touch the bases together in a dark room.

Villisea, Iowa. H. C. STODDARD.

To the Editor of the Scientific American :
In correspondence column of your issue of the §th

“May, A. C. R. asks, after stating instances of incan-

descent lamps burning out immediately after being
brought near to or in contact with an object charged
‘“ What is there about this
static display in a vacuum that destroys carbon fila-
ments ?”

In reply will say I have had a number of lamps de-
stroyed by being hung near running belts. I find that
the carbon of the lampis attracted by the belt, and if
not broken by the violent bending, a minute fracture
'is made in the glass whenever the heated carbon
touches it, and though this fracture is usually a minute
speck difficult to detect, it is sufficient to admit enough
air to burn out the carbon in a short time.

Decatur, Il RoBT. FARIES.

with static electricity :

Tuberculosis in Relation to Animal Industry
and Public Health,

This is the title of a valuable ‘* Bulletin” written by
James Law, Professor of Veterinary Science at Cornell
University, and issued by the Veterinary Division of
the Agricultural Experiment Station of that institu-
tion.

The pamphlet is evidently the result of careful study
of the subject. The following topics are treated with
satisfactory fullness, many experiments upon which
the statements are based being given :

“The Prevalence of Tuberculosis in the Lower Ani-
mals;” ‘“The Germ Bagcillus Tuberculosis;” * Acces-
sory Causes of Tuberculosis;” * Lesions and Symp-
toms;” ¢ Tuberculin;” ‘*Danger from Flesh;” * Dan-
ger from Milk;” “ State Measures for the Prevention
and Extinction of Tuberculosis in Farm Animals.”

A copy of this important pamphlet, numbered
‘ Bulletin 65, will be sent free to physicians and
members of boards of health on application to I. P.
Roberts, director, Ithaca, N. Y.
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Failure of an Eighteen Inch Armor Plate.

For several weeks those interested in the army and
navy have looked forward to the test in which the
largest gun made in the United States should measure
its strength against an 18 inch Harveyized armor plate;
but they were disappointed. The test ocenrred at the
Indian Head proving ground, near Washington, on
May 19, but the 12 inch gun was substituted for the 13
inch. The result was an utter failure of the plate, in-
volving a loss to the Bethlehem Company of $20,000.
The first shot smashed the plate, leaving cracks four
inches wide; the second projectile finished the plate.
The shot was a Carpenter armor-piercing projectile,
and was propelled by 269 pounds of brown prismatic
powder. The muzzle velocity was 1,465 feet per sec-
ond; the shot struck with an energy of 12,660 foot
tons. The plate was 16 feet long. 714 feet wide, and
the larger portion was 18 inches thick. The plate was
set up against a solid oak backing, 3 feet thick, which
was in turn secured to a heavy framework abutting on
the cliff. The plate was broken into three pieces by
the first shot. For the second shot the charge of pow-
der was increased to 419 pounds, the muzzle velocity

i years. Sinee the fall of the Second Empire, for exam-:

i per cent and its consumption by 71 per ecent. The ton-

silicon produces such a large amount of heat at the nage of the zoods transported by railway has increased
right time, and so rapidly, that the metal becomes |87 per cent, the number of travelers by rail has doubled,
very fluid ; the third ad vantage claimed is that as the |postal business has augmented by 140 per cent, the
silicon burns to a solid, it leaves the metal perfectly . cash reserve in the Bank of France has doubled, be-
free from gas, and the steel is sound and free from ;tween 1869 and 1891 the funds in the French savings
gas cavities; fourth, that in consequence of the metal | banks increased fourfold, people throughout the coun-
being so fluid and already free from oxide of iron, the'try are ineasier circumstances, and * if the burden now

ferro-manganese or other substances added, such as
aluminum, are more effective and remain in the final
steel. Another advantage secured by this process is
that in consequence of the fluidity of the metal much
more time and facility is given for casting operations.

laid upon the taxpayer is heavier than formerly, he
has, to say the least. greater resources at his disposal.
Under no regéme has wealth in France developed with
such rapid strides as under the present system of gov-
ernment.”
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was 1,926 feet per second, and the striking energy was
The shot was directed toward the
largest fragment, it was broken in two, the backing
was almost all destroyed, and the projectile was shat-
tered to pieces.

The test of this one plate does not neccssitate the re-
jection of the entire order-—600 tons of armor, worth
$300,000—as the Bethlehem Company can supply
another plate ; but should the second prove defective,
the entire lot will be rejected. The delay will affect
the completion of the Indiana particularly. The Har-
veyized process will not be discredited until after the
test of another plate. Thinner plates treated by this
process have proved very satisfactory, so there isno
immediate cause for alarm,
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