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A BOAT MADE OF NEWSPAPERS.

On July 13 of the present year there might have
been observed, sculling leisurely from the mouth of
the Raritan River into New York Lower Bay, a bronz-
ed and weather-beaten boatman, whose racing shell,
because of the fact that it was covered from stem to
stern with the printed headings of newspapers repre-
senting practically every corner of the globe, made
an immediate bid for notice and closer inspection.
The boatman was Capt. George W. Johnson, fifty-eight
years of age, but looking forty; and his polyglot boat,
built by himself of some three thousand newspapers,
had served to carry him during the preceding two
months on a 1,200-mile trip from St. Augustine, Fla.,
to New York harbor, practically the whole of the trip
being made on salt water, and not a little of it on the
open sea. Of course, the greater part of the route fol-
lowed lay in inland waters, although in crossing some
of the sounds the little craft was at times many
miles from the nearest land. Thus, in crossing St.
Andrew’s Sound, an open stretch of six miles had to
be crossed, and five miles across St. Symon’s Sound.
After entering Chesapeake Bay, Cart. Johnson followed
the west bank to Annapolis, whence he rowed across
the 12-mile stretch of water to the east shore. An-
other reach of 12 miles was made
in crossing the mouth of the Poto-
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Electrical Resistance of the Human Body.

The average resistance of the human body from the
feet to the hands, when the soles of the shoes are
saturated with water and the hands are wet, is about
5,000 ohms, and may be represented approximately by
the resistance of a copper wire 1/10 millimeter (1/254
inch) in diameter and 2,350 meters (7,710 feet) in
length.

The conditions mentioned above are the most un-
favorable that occur in practice. In ordinary condi-
tions the comparative dryness of the shoes and hands
increases the resistance to between 10,000 and 20,000
ohms. Assuming the resistance to be 20,000 ohms, a
current of 1/200 ampere will traverse the body if the
hand touches a 100-volt circuit which is completed
through the earth or through a return wire which is
intentionally or accidentally grounded. If it is a
direct-current circuit no harm, except a disagreeable
sensation, will ordinarily result.

But contact with an alternating circuit of 100 volts
and 50 cycles per second, such as is often employed in
practice, will produce (although the current which
traverses the body is still only 1/200 ampere) a condi-
tion of paralysis or spasm which will make it very
difficult to let go the wire. Contact with an alternating
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WHY DO ROOT8 GROW DOWN AND S8HOOTS GROW UP
BY 8. LEONARD BASTIN.

Given a suitable environment, the living seed will
always be ready to germinate; by a wise ordering the
conditions necessary are, with the exception of light,
identical with those essential -for the subsequent de-
velopment of the plant. A sufficiently high tempera-
ture, a small supply of mbisture, the free access of air,
and the tiny embryo which may have been slumbering
for years starts into life. One change follows rapidly
upon another in this awakening of the plant. Exter-
nally in most cases there is first apparent a decided
increase in the size of the seed. If one could look
inside at this stage the beginnings of the plantlet
would be apparent, and it is easy to distinguish the
root and shoot of the specimen which will soon make
its entry into the world. Very little time must be
lost now, for the baby plant is entirely dependent up-
on the food supply packed away in the seed, and this
is strictly limited. Before all the matter is gone, the
plant must have established its own independence.
But it is not long before the elongation of the root
and the shoot brings the two chief parts of the plant
out into the world, in which they will henceforth have
to make their way. However the seed may be dis-
posed, the radicle invariably dives
downward, while the plumule ex-

mac River. Naturally, he hugged
the Iand pretty closely, being us-
ually from 50 feet to a quarter of
a mile from shore.

The little craft was built during
the month of April at St. Augus-
tine. The frame consists of a keel-
son of wood, % by 3% inch, and
gunwales, 7% by 1 inch; and it is
divided into thirteen water-tight
compartments by twelve bulkheads
%4 inch, 1% inch, and 1 inch in
thickness, according to position.

tends up toward the sky. A com-
mon enough occurrence certainly,
and yet one which in its attempted
explanation has provided the puzzle
of the ages.

The persistency with which the
original root of the seedling will
turn toward the earth, even though
it i8 constantly hindered, is re-
markable evidence to the strength
of the tendency. The continual
turning of a growing seed each time
the radicle has taken up its down-

The method of laying on the paper
shell was as follows: Molding
strips 34 by 1 inch were laid longi-
tudinally from bulkhead to bulk-
head, being fastened to false bat-

The Newspaper Boat on Its Arrival at New York After a 1,200-Mile

Trip from St. Angustine, Florida.

ward course, results in a most
strange distortion of the root.
After witnessing the almost pitiful
struggle, it has been commonly sug-
gested that the root wants to bury

tens nailed around the edges of the
bulkheads. Upon this form, of
which the battens and molding
strips alone were temporary, the
paper shell was. built up. The first
set of sheets was laid with a 3-inch
lap, and the successive layers were
put on with a 1-inch, 2-inch, or 3-
inch lap, as the case might be.
After the first sheet was in place,
it was carefully shellacked over,
and the next sheet laid down care-
fully and smoothly upon it. The
process was repeated, until there
were thirty thicknesses, involving
the use of three thousand pages,
the final thickness of the shell be-
ing about 14 of an inch. A spe-
cial shellac of three pounds to the
gallon, much thicker than the usual
painter’s shellac, was used. The
deck was built up of eighteen thick-
nesses of paper. In placing the last
layer on both the hull and the
deck, care was taken to expose the
headings of the papers, and as
these represent all the countries of

itself in the darkness of the soil.
This can be proved, however, to
be quite a mistaken impression.
Seeds planted in a shallow box fill-
ed with soil, and in which the bot-
tom has been bored with numerous
holes, send their roots downward
out into the light just as if they
were in the ground. By this same
experiment it is obvious, too, that
the radicle does not go where it
can secure moisture., It is possible
to grow seedlings upside down by
the simple process of inverting a
receptacle in which they may be
placed. A most interesting demon-
stration, and one which is quite
easy to carry out, is arranged with
a cigar box filled with damp moss
and planted with a few French
bean seeds. By means of string,
the moss is held in position, so
that it will not fall out when the
box is placed upside down.- The
whole thing is then suspended in a
fairly light position, and by means

Europe, papers from places as wide-
ly separated as Egypt and Japan,
to say nothing of papers from
every State in the Union, from
Nome, Alaska, to San Diego, Cal, the little craft has
a decidedly cosmopolitan flavor. The boat is 20 feet
long, 20 inches beam, 6 inches deep, has 3 inches
draft, and 3 inches freeboard. When it was first
placed in water it weighed 91 pounds; at present its
weight is 150 pounds. .

The adventurous captain of this small craft, who
was formerly a printer on Frank Leslie’s, is. one of
the oldest of the well-known scullers on the Harlem

River, and was one of the organizers of the Nonpareil

Boat Club. Careful attention to diet and a wholesome
outdoor life, with abundance of exercise, show their
effect in his fine physique.

Experiments have recently been made in Berlin to
ascertain the height at which a balloon may be consid-
ered immune from hostile rifle shots. Captive balloons
were sent up, and they were shot at from angles of
from 15 deg. to 45 deg. Balloons traveling at a height
of from 600 to 2,000 yards could be hit only once out
of six shots, while they were absolutely safe at a
height of 3,000 yards. Even when struck, the damage
to the gas bag was so small that the balloon was able
to continue its journey for hours before the escaping
gas made a landing necessary.

The Shell of the Boat is Built Up of Newspapers from All Parts of the World.

A BOAT MADE OF NEWSPAPERS.

circuit of 500 volts or over is extremely dangerous,
especially if the contact is such that the derived cur-
rent passes Fhrough a vital organ.
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Polishing a Varnished Surface.

In order to obtain a good surface for polishing, each
ccat of varnish must be sandpapered, rubbed or mossed
down, as a polish can be obtained only on a surface
that is perfectly level. Therefore, the last coat of
varnish, when thoroughly dry and hard, must be rub-
bed with No. 00 steel wool or FF pumice stone and
water or oil, following with rotten stone and water or
oil, and when perfectly done cleaned off thoroughly to
avoid scratches. For producing a very fine polish, says
a well-known authority, mix with one pint of shellac
that has been cut in grain alcohol one-half pint of raw
linseed oil. Shake well every time when applying it
to a woolen cloth, rub briskly until the polish is hard
and lustrous.—Carpentry and Building.
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According to Power, a flexible glue for attaching
leather to metals may be made by adding 1 part of
Venetian turpentine to 4 parts of glue. The mass is
heated in a glue pot as usual until it becomes sticky
and ceases to give off bubbles. It works best when
fresh,

of a mirror placed underneath, the
surface of the moss is kept well il-
luminated. It is of course neces-
sary to Kkeep everything quite
moist, and if this is done the seeds
will quite soon germinate,. Even under such condi-
tions the growth of the newly-born plants will be on
the usual lines as far as it is possible. The roots will
endeavor to grow down toward the Tight, and most of
the shoots will try, quite wvainly of course, to make
their way up through the bottom of the box. Some of
these latter may contrive to grow out horizontally for
a space, and so get a chance to turn upward when the
edge of the box is reached. It is noteworthy that the
upper part of the seedling is more able to adapt itself
to special circumstances than is the radicle. )
It is thus apparent that in the behavior of the young
plant at its birth, there are more powerful factors at
work than light and darkness, great as are the influ-
ences of these upon vegetation in after life. In order
to get a more clear idea of the facts of the case; a
certain Mr. Knight, a member of the Horticultural So-
ciety, arranged an experiment which has ever since
been connected with his name. On the rim of a verti-
cal wheel, which was continually kept in slow motion,
some bean seeds were sown. It was dévised so that
the circumference of the wheel was constantly in con-
tact with water, and thus every inducement was given
to the seeds to develop. In this case, the radicle took
vp a very pronounced position, growing straight out
away from the axis of the wheel. Evidently, owing to
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the neutralization of the force of gravitation, due to
the movements of the wheel, the growth of the plants
was entirely controlled by the centrifugal motion. In
another case the wheel was permitted to revolve hori-
zontally, and the plants behaved in a most curious
style. Here ‘the roots took up an intermediate course;
evidently the power of gravitation was strongly at
work, and only
partly neutralized

Scientific American

which has a number of holes in its surface. Fill all
these up, both the upper and the lower side ones, with
scilla bulbs, and hang the sponge in a light situation.
Keep well supplied with water, and in a short while
the bulbs will send out their leaves and ultimately
blossom, transforming the sponge into an object of
great beauty. Of course, it must be borne in mind

by the revolution
of the wheel. It
is then fairly clear
that the roots act
largely in response
to gravitation, but
this fact ~does not
in itself appear to
bring us much
nearer to the solu-
tion of the prob-
lem. If the radicle
is influencded by
the great force,
how comes it that
the plumule is
able to develop in
complete opposi-
tion? Moreover, all
plants do not send
their initial root
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there seems to be more adaptability about the shoot, a8
is noticeable in the case of seeds which are grown up-
side down. The classical experiment by Col. Green-
wood, to which reference has already been made,
proved that the plumule will twist round so as to get
into its proper position.

For a satisfactory explanation of the mysteries
surrounding the
birth of the plant,
we must look in
other directions
than those with
which the experi-
ments have been
connected. Of re-
cent years there
has been a good
deal of attention
drawn to what is
known as the
theory of tropism.
Without going
deeply into a most
fascinating subject,.
it may be explain-
ed that the thesis
implies the concep-
tion that living
matter often acts
in a certain way for

toward the earth,
as is to be seen in
the case of mistle-
tce and other parasitic plants. These species direct
their roots to the center of the tree on which they are
growing, meanwhile the stem rises perpendicularly.

The unalterable downward trend of the first root
is all the more remarkable, when we consider that
the subsequent ramifications grow out in any direc-
tions which seem to be desirable. Many years ago
Col. Greenwood started some experiments by ﬁxing'
horse chestnut seeds in inverted pots. The first root
to appear developed downward into the "light, but
naturally soon shriveled up and died. Not so the
secondary roots, which had spread into the soil of the
pot. The upper parts of the plants, which had pre-
sumably first grown to one side and then shot up-
ward, continued to flourish exceedingly. It is record-
ed that for no less than twenty years Col. Greenwood
kept one of these chestnuts alive, all the time in an
upside down condition as far as the roots were con-
cerned. When the plant became too large for its
original receptacle, its roots were incased in a chim-
ney pot, several of these latter being called into re-
quisition as the experiment continued. Finally the
root was turned over a wall and conducted to a mound
of earth on the other side—at last being allowed to
take a natural course. This the long-suffering tree
readily did, and remained for some time a great curi-
osity with its long arching root.

A less protracted experiment, and one which will an-
swer every purpose to prove the adaptability of other
roots, may be conducted with a hyacinth bulb. Get a
piece of sponge, and after making an incision into the
under side, place the bulb into the cavity, tying it
well into position. Now suspend the sponge upside
down, and keep it well supplied with moisture. The
bulb will be found to root well up into the tissue of
the sponge, and the leaves and flower will curl up to
the light. A very pretty experiment on ‘the same
lines may be conducted by getting a large sponge

Seeds that have been grown in a box face downward. Note how secondary

roots come to rescue.

that the bulb is not in any way equivalent to the seed.
Strictly speaking, a bulb is to be regarded as a meta-
morphosgd bud, and any roots which may be sent out
are comparable with those developed in - the later
growth of a plant. It will be seen that not one of the
experiments mentioned above can be brought forward

The roots grow centrifugally on a rotating wheel.

as offering a complete solution of the mystery. What
is it that causes. the radicle to go downward? It is
clear that the habit is a most valuable one from the
little plant’s point of view, in that it enables the
specimen to get a good hold in the soil. The upward
growth of the plumule is actually almost as great a
puzzle as is the downward tendency of the root. True

The roots are growing toward thelight no other i reason
reflected by the mjrror. than that it has an
inherent tendency

to do so. It is suggested that certain organs in ani-
mals perform their duties through tropic action rather
than that they are directly stimulated by living im-
pulse. The same principle undoubtedly applies to
plants, an excellent instance of which may be observed
in the case of _the common Virginia creeper. It has
long been known that the tendrils of this climbing plant
are always .striving to get into dark places, such as
crevices in a wall, where they will naturally more
readily get a hold, and so support the shoots from
which they arise. Now that the tendrils should be en-
dowed with this habit of negative heliotropism, as it is
called, is all the more remarkable, when we remember
the origin of these organs. There can be small doubt
that all appendages of this nature are really metamor-
phosed leaf buds, and these latter are of course nor-
mally attracted to the light. The problem of the ger-
minating seed comes into the same field of argument.
In some way the initial root of the seedling is equipped
with an inherent tendency to positive geotropism;
that is, it is always drawn down toward the earth. Al-
though not to the same definite degree, the plumule is
endowed with a reverse inclination—negative geotrop-
ism, or the custom of growing away from the earth.
Beyond this it is not possible to go at the present time,
as we do not know anything regarding the underlying
influences which control the tendencies so widely evi-
denced in living things,

Silvering of Horn, Ivory, Bone, Leather. etc.—In
practical operations, the silvering of such materials,
alone or in connection with other substances, is neces-
sary. For this purpose, the objects are first heated to
140 deg. to 176 deg. F., and painted with a hot solu-
tion of gallic acid in water, then with a solution of
1 part of nitrate of silver dissolved in water and the
alternate paintings repeated until the silvery appcar-
ance is produced,

‘When tue piumule was broken
off the resourceful seedling
gent up two in its
place,

L Contortions caused by continualily turning a seed.
downward {rom it. 8. Normal development showing downward trend of radicle

2. When the radicle is checked the little roota grow

and upward trend of plumule,

WHY DO ROOT8 GROW DOWN AND SHOOTS GROW UP?

It it cannot grow downward the radicle stops growing ;
but the little roots feed the plant and the
shoot curls upward.
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