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light is operated in a lighthouse. They will be rung
simultaneously at the beginring of each minute, and
at the end of 20 seconds bell No. 1 will sound one
stroke, and 20 seconds later bell No. 2 will sound
two strokes, each bell thus declaring its identity.

Prof. Gray invented an electrical receiver to de-
termine the direction of the origin of the sound. It
therefore becomes a simple task to draw two lines
on the chart at the ascertained angles, one from
each charted signal bell, and where these two lines
intersect there will be the position of the ship.

Prof. Gray invented an improvement by means of
which his electrical receiver operates automatically
a gong in the pilot house whenever the ship comes
within a given distance of one of the submerged bells.
Thus a submerged bell placed near a dangerous reef
would set up an automatic alarm on board any ship
thus equipped the moment she came within the radius
of danger. This device would have saved countless
lives and thousands of vessels which have been lost
by getting out of their course and going to destruction
when their commanders were otf their guard, because
they thought themselves perfectly safe.

It is, of course, obvious that vessels equipped with
both sound-producing and sound-receiving apparatus
may avoid collision, and send and receive intelligible
messages to and from each other when they meet at
sea. Also that lightships may be put in communica-
tion with shore stations., and that vessels passing
along the coast may likewise send and receive messages
to and from the shore.

Gray and Mundy patented a bell which is rung
electrically, but without being struck percussively.
Nothing touches it as it hangs motionless in either
the air or water, but by depressing a common Morse
ey an’ electric circuit is made, which sends an alter-
nating current to electro-magnets contained in the
cavity of the bell, as shown in the detail view, and
the magnetic lines of force thus created vibrate the
bell continuously as long as the current is maintained,
causing it to sound forth like a great organ pipe, but
with tremendous power.

The successful ringing of a bell by this method de-
pends upon sending precisely the proper number of
impplses to the electro-magnets, and this in turn de-
pends upon maintaining an absolutely uniform rate
of speed in the motor driving the generator. The
slightest change of speed wili1 silence the bell. Prof.
Gray could find no governor sufficiently sensitive to
hold the speed uniformly to the rate called for by
the fundamental tone of the bell; he therefore in-
vented a device for this purpose. It is efficient and
simple.

VIIIL. MERCURIAL BAROMETER.
BY GEORGE M. HOPKINS.

The variations of atmospheric pressure are shown by
the Dbarometer. The pressure of the air in round
numbers is 15 pounds per square inch; that is, a col-
umn of air 1 inch square, the height of the atmosphere
(whizh is not positively known), weighs 15 pounds,
and will balance a column of water 1 inch square and
34 feet high, or a column of mercury 1 square inch 1
area and 30 inches high.

A mercurial barometer is here shown on account of
facility of construction and the accuracy of its opera-
tion. To make the simplest form of mercurial barom-
eter, a strong glass tube a little more than 33 inches
long and about 3-16 inch internal diameter is required.
It must be sealed at one end, and left open and con-
tracted to % inch at the other. This work is readily
done by a glass blower. The open end is fused to
remove the sharp edges. A small glass bottle is pro-
vided, the body of which is about 1 inch internal diam-
eter and 1% inches high. The neck is short and a
little larger internally than the outside of the tube
A board 7% inch thick, 3 inches wide and 39 inches long
has a shallow half-round groove to receive the glass
tube, and two brass straps extend over the tube and
are clamped to the board by means of screws. Near
the bottom of the board a hole is cut for the glass
bottle oy cistern, as it is called; a small shelf is_ se-
cured by screws to the back board, even with the lower
side of the hole in the board. A small hole is made
in the back board near the top to receive the nail or
screw upon which the instrument hangs.

Of course all the parts will be tried in place before
attempting to fill the tube with mercurv.

The tube must be perfectly clean, and only re-dis-
tilled mercury should be used. In the bottom of the
glass bottle is placed a layer of pure beeswax 1-16 inch
thick. The wax is made smooth and level by melting
it by gently heating the glass bottle over an alcohol or
Bunsen gas flame. When the wax is cold the filling
of the tube with mercury may be proceeded with. The
tube and the mercury are first warmed by passing
them over an alcohol or gas flame; then mercury is
poured into the tube through a small paper funnel.
The tube should be filled to within % inch of the
end with mercury. Then the clean, dry forefinger is
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held over the open end of the tube and the tube is
placed in a horizontal position and tilted one way and
then the other, to allow the bubble of air to gather
up as much as possible of the air contained in the tube.
The tube is then placed open end up and entirely filled
with mercury. It is then inverted while it is kept
closed by the finger. The end of the tube is placed be-
low a body of mercury in a suitable vessel and a little
of the mercury is let out so as to
produce a partial vacuum at the
top. Then the tube is closed and
again turned into a horizontal posi-
tion and tilted in one way and then
the other, and at the same time
turned or rolled over o as to causa
the bubble to gather up any air
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that may remain. The tube is again inverted and
filled, until it is entirely full of mercury. The finger
is again applied, and a vacuum is produced by allow-
ing a small amount of mercury to escape, when the
tube is vertical as before. It is closed and tilted, allow
ing the bubble to again gather air. This operation is
repeated two or three times. The tube is finally iu-
verted and filled with mercury, so as to present a
convex surface above the open end of the tube. 1he
glass bottle containing the wax is placed over the
open end of the tube and pressed down, causing the
wax to make a good contact with the end of the tube.

The bottle is held firmly in place by the tinger, and

THE BEAUMONT OIL WELL,

the bottle and the tube may now be inverted together,
and after putting a little mercury in the bottle, th-
latter may be placed on the shelf prepared for it, and
the tube may be raised a little, so as to clear its open
end from the wax, and the tube is fastened in place
by clamping it with the brass strips and screws. More
mercury is added to that in the bottle so as to make
the depth about 3, inch above the lower end of the
tube. A quantity of clean cotton wool is placed in the
mouth of the bottle around. the tube, to exclude dust,
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at the same time to admit air freely. The barometer
is now finished with the exception of the scale.

A scale of inches % inch wide and 4 inches long is
laid out in the center of a card 2% inches wide and
61, inches long. Each inch is divided into tenths, and
the divisional lines for the inches and half inches are
extended beyond the #; inch limit. The beginning of
the scale is numbered 27. The upper end of the first
inch is numbered 28, the second inch is numbered 29,
the third inch 30, and the fourth inch 31. The scale
is placed behind the tube and the division line corre-
sponding with the line at the top of the mercury in a
standard barometer is placed in the same position rel-
ative to the mercury, and fastened by small tacks.

To enable the observer to mark the neight o. the col-
umn of mercury, so that he may compare the present
observation with the previous one, an indicator is pro-
vided, which consists of a rod supported by posts at-
tached to the board, and a short section of spiral
spring placed on the rod, with the upper extremity
straightened and extending over the barometer tube.
This end of the wire is flattened by hammering to make
a more delicate index.

In a general way the changes of the barometer are
given, but thev must be taken with some allowance.
High winds and storms usually follow the sudden drop
of the mercury. The rising of the mercury generally
indicates fair weather; the drop of the mercury indi-
cates bad weather. The fall of the mercury in sultry
weather is foilowed by thunder; the rise of the mer
cury in winter indicates frost. In frosty weather the
fall of the mercury precedes a thaw, and the rise is
followed by snow. Sudden changes in the barometer
indicate similar changes in the weather. Continued
foul weather may be expected if the mercury falls
slowly; on the contrary if it rises slowly continued
fair weather may be looked for. Changeable weather
is indicated by an unsettled barometer.

It is perhaps unnecessary to caution the maker of
the barometer to conduct the various operations of
filling and adjusting above a large platter or piece of
smooth paper, with the edges turned up to avoid un-
necessary waste of mercury.

> -
THE BEAUMONT OII. WELL.

The well at Beaumont, Texas, has the reputation of
being the largest “gusher’” yet located in the United
States. It is estimated that fully 150,000 barrels of oil
escaped from it before the flow could be controlled.
Already a large territory in its vicinity has been sold
to oil companies, and it is probable that the country
between Beaumont and Corsicana will be thoroughly
exploited within the next year by prospectors.

The well was struck on January 10, 1901, by Capt.
A. F. Lucas, a geologist, of Washington, D. C., who has
been prospecting for oil in this section of Texas for
about two years.

While the men were at work on the derrick they no-
ticed a commotion in the well, and hastily retiring had
no sooner reached a safe distance when the well burst
with a terrific noise, and 600 feet of fourinch iron
pipe was shot from the well and sent 600 feet into the
air. The pipe was followed by hissing gas and oil
which spouted 150 feet into the air. Almost immediate-
ly the stream settled down to pouring out pure oil, and
from that time until the evening of January 16 th2
solid stream of oil continued to pour without a parti-
cle of diminution into the air. On January 18 the flow
of oil was well under control. It fell to ground in
a mist and ran off in a small river into a ravine or
valley below, where it formed a lake which was ulti-
mately overflowed and the oil continued down the
regular watercourses to the Gulf of Mexico. The stream
of oil is six inches where it issues and spouts fully
150 feet high in a solid body, then sprays. Experts
have estimated that it flowed 20,000 barrels of oil every
twenty-four hours. The oil has a specific gravity of
about 24 degrees and is a good lubricating grade.

The mayor of Toledo said in relation of this well to
the oil industry, after an examination of it:

“I think it the greatest oil well ever discovered in
the United States. It is fortunate, for the oil trade,
that it is not illuminating oil. If it were it would par-
alyze the entiré industry. Its advent, however, means
that liquid fuel is to be the fuel of the twentieth cen-
tury. Smoke, cinders, ashes and soot will disappear
along with war and other evidences of barbarism. The
new oil well means a cleaner as well as a better civil-
ization.

‘“Practically the only market for it is for fuel and
road making. Texas should use millions of barrels for
the latter purpose. Both these markets, however, must
be created, and this means that before a market can be
established two things must be demonstrated beyond
question: first, that there is a great area of oil-produc:
ing territory and that the supply is inexhaustible, and
this can only be done by drilling many wells; second,
after the fact of the existence of the territory is dem-
onstrated, it will be necessary to secure the confidence
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