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PAUCITY OF MONUMENTS TO ENGINEERS.

The commemorative honors recently paid to the
memory of John A. Roebling, whose name will be for-
ever famous for the daring and skill with which he
flung his beautiful suspension bridge across the East
River, New York, suggest the thought that, if the
winning of posthumous public memorials is reserved
for those who have done not merely good service, but
the most distinguished, widespread, and lasting service
for their country, there should be many such memo-
;’ials erected to commemoré.te the great engineers of
the United States. We think it may be asserted with-
out fear of contradiction that the engineer has had
more to do with the phenomenal physical development
of the United States than any other professional man.
‘We mention the civil rather than the mechanical en-
gineer first, for the reason that, in the development of
a new country, it is he that blazes the way. Far in
advance of the oncoming tide of civilization, he may
have been found at any time during the past seventy-
five years which cover the history of the railroad de-
velopment of this country (to instance his greatest field
of activity), solving with his transit and level and steel
tape the problem of opening a highway through the
prairies, mountains, and trackless forests of the middle
and farther West. More often than not; he was
a quiet, thoughtful man, making .up in resourceful
energy what he might lack in volubility and the arts
of display. But where he has passed, he has left an
imperishable repord. As James J. Hill recently re-
marked, “The civil engineer is pre-eminently a man
that does things”; and truly, he has done things with
the hand of a Titan, as witness the 230,000 miles of
railroad, freighted with a nation’s wealth, with which
he has covered the country. In his adaptation of
means to ends, where the means were often -all too
scanty, he has shown the true hand of genius; for had
he not broken away from the conservative methods of
older and richer countries, the problem of the prairies

and mountains of the West would be to-day unsolved, -

and we would still be speaking of the “Great American
Desert.”

Where, at the present writing, can we find any
monument to these engineers who have made possible
a railroad system which is one of the marvels of the
twentiéth century? Similar neglect has been shown
in the broad‘field of mechanical and electrical en-
gineering; whose pioneers have surely lain long
enough in their graves to give an appreciative public
time to determine to whom it should first erect its
commemorative marblés. ,

We cannot be accused ‘of being ‘a people averse
to the building of commemorative works, whether
in the form of shaft, tablet, or statue; as witness
the lavish hand with “which tie cities of the coun-
try and its battlefields have been adorned with memo-
rials of our leading military men. Unfortunately, our
work in this direction has been very much out of bal-
ance; and for one monument raised to men who have
:done service in the arts of peace, we may find fifty
devoted to those who have gone forth to war. But
perhaps the recent unveiling by the people of the city
of Trenton of their statue to an engineer, whose fame
was wider than any city or municipality could con-
tain, may prove to be a suggestion that will bear fruit
in the addition to the tributes to Ericsson and Holley,
of others to men whose services were none the less
distinguished because they were but little heralded.
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INTERNATIONAL ELECTRICAL UNITS.

To secure the better definition of international elec-
trical units and standards is the main reason for an
international electrical congress, which will convene
at London on October 12. Since the electrical con-
gresses of Chicago in 1893 and of St. Louis in 1904,
the subject of units and standards has been under the
careful consideration of leading physicists and electri-
cal engineers, and much experimental work has been
carried on in various national and other laboratories
with the object of obtaining data which would lead to
the amplification and more accurate statement of the
definitions adopted at Chicago. In the interval since
that congress, each investigator concerned has been
most anxious to introduce every possible refinement
into his work, as any new, decisions must be based
largely on experimental evidence. At the St. Louis
congress the delegates considered that the question
could not be settled then by direct legislation, but
should be considered by experts and taken up by a
subsequent congress. First suggested for 1906, the

coming congress has been twice postponed, but now,

apparently, matters are in shape to enable it to con-
sider the steps which should be taken to bring about
agreement in the definition o° electrical units which
shall form the basis of legislation in different coun-
tries, and in the methods of constructing and employ-
ing the electrical standards necessary to give effect to
these definitions. In discussing the units and stand-
ards the main question will be whether the volt or the
ampere shall be recognized as the primary unit with
the ohm. For as all electrical measurements are de-
rived from Ohm’s law, I— E/R, or the intensity of
the current varies directly as the electromotive force
and inversely- as the resistance, if we have any two
of these units we can derive the third. Now it is uni-
versally agreed that the ohm, or practical unit of re-
sistance, shall be one of the primary units, but when
it comes to the other there is a difference of opinion
as to whether it should be the ampere, or unit of cur-
rent, or the volt which is the unit-of electromotive
force. These practical units are all defined in terms
of the C. G. S. or absolute system, but this is purely
theoretical; and just as we refer to a certain platinum-
iridium meter bar as our standard of length, so in
electricity we must have certain standards that actual-
ly realize any definition adopted. Thus for the ohm
there is little difficulty in realizing the definition of
the Chicago congress, that the international ohm,
based on 10° units of resistance of the C. G. S. system,

should be represented by a column of mercury at 0

deg. C.,, 14.4521 grammes in mass, of constant cross-
sectional area and 106.3 centimeters in length. But
the Chicago congress also defined the ampere as the
current depositing 0.001118 gramme of silver under
specified conditions in a coulometer or silver volta-
meter, and the volt as 1000/1434 of the electromotive
force of a Clark cell under standard conditions. These
separate definitions of the ampere and volt, however,
did not meet with universal acceptance, and in several
countries other definitions legally were authorized. In
the meantime the coulometer was subjected to further
investigation as well as the Clark cell, while the Wes-
ton cadmium cell was developed and found superior
to the Clark in several important particulars. In fact,
those working with the standard cells pointed to their
greater accuracy and reproducibility, and urged that

" the -volt as thus defined be taken as the fundamental

unit. In behalf of the American physicists this view
was vigorously presented at a meeting of representa-
tives from various national laboratories and bureaus
of standards which was held at the Reichsanstalt at
Charlottenburg near Berlin in October, 1905, by Prof.
H. S. Carhart, and backed by additional arguments
the claims of the standard cell will again be urged at
the coming congress. While the conference at the
Reichsanstalt was informal, yet it passed resolutions
recognizing the ohm and the ampere as the funda-
mental units, and recommended that the Weston cell
be adopted as the standard of electromotive force, but
without any value of its E. M. F. being specified in
any - legislative enactment. Further, it was recom-
mended that at each national laboratory standard
ohms realizing the international definition should be
constructed, while at the same time a technical com-
mission should be appointed to prepare detailed speci-
fications for realizing the definitions adopted by the
next congress. These decisions simply presented the
questions in a concrete and direct form, which has
been embodied in the formal programme for the Lon-
don congress.

Accordingly, this body will be .concerned largely
with the discussion of the following propositions:

1. That the ohm shall be the first primary unit.

2. That the ampere shall be the second primary unit.

3. That in consequence the volt shall be treated as a
secondary or derived unit. ‘

4. That the international ohm shall be defined as
the resistance at the temperature of melting ice of a
column of mercury of uniform cross section terminated
by planes at right angles to its length 106.3 centime-
ters in length and 14.4521 grammes in mass,
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5. That the international ampere be defined as the
unvarying electrical current which, when passed
through a solution of nitrate of silver in water, de-
posits silver at the rate of 0.001118 gramme per sec-
ond.

6. That the international volt be defined as that
E. M. F. which when applied steadily between the ends
of a conductor of resistance 1 international ohm pro-
duces a current of 1 international ampere.

7. That the Weston cadmium cell be adopted as a
convenient standard of E. M. F.

8. That specifications dealing with the methods of
setting up mercury standards of resistance, of realiz-
ing the ampere by the deposition of silver, and of pre-
paring standard cells be issued with the authority of
the congress, and that for this purpose a technical
commission be appointed to prepare these specifica-
tions. i

9. That the congress consider and advise as to the
best method of securing uniformity with regard to the
fundamental electrical standards in the future.

While it is earnestly to be hoped that the American
view of the volt and standard cell will prevail in the
congress, yet in any event considerable progress is to
be expected toward putting electrical standards on a
more accurate basis, even if the matter of permanent
definitions is not settled, but referred to a technical
commission for further investigation.
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IMPROVEMENT OF NEW YORK-NEW JERSEY SUBURBAN
SERVICE,—II.
ERIE RAILROAD,

In our issue of June 20 we published the first of the
present series of articles on the importamt improve-
ments which are being made in the railroad terminals
in Jersey City and the approaches thereto, with a view
to facilitating the movement of the ever-increasing
number of trains, both suburban and long-distance,
which make use of these terminals., In that article,
which dealt with the improvements of the Delaware,
Lackawanna & Western Railroad, it was shown that,
in addition to an entirely new terminal and ferry-
house, the company had built an additional two-track
tunnel through Bergen Hill, parallel to its old tunnel,
thus doubling at once the capacity of its tracks at that
point. The Erie Railroad, which has been perhaps
even more hampered by scarcity of tracks, is making
larger additions than the Lackawanna Railroad; for
it is now engaged in excavating a huge four-track
open cut through Bergen Hill, adjoining and parallel
to its existing two-track tunnel. Bergen Hill, which
is really a continuation of the Palisades of the Hudson,
lies about three-quarters of a mile to the west of the
Hudson River, and at the point where it is pierced by
the present Erie tunnel it averages about 100 feet in
height and 4,000 feet in width at track level. Of late
years the congestion at the Erie tunnel has become
intolerable. It is due to the fact that upon its two
tracks has to be carried, in addition to an unusually
heavy suburban traffic, both a large through express
and a freight traffic. The construction of the new four-
track epen cut and the rearrangement of the ap-
proaches thereto form part of an extensive plan of 1m
provement which will include eventually a new termi-
nal building and ferry-house.

At the present time the two-track tunnel, during the
morning and evening rush hours, is reserved exclu-
sively for the use of passenger trains, while during the
rest of the day it is used by both freight and passenger
trains. The traffic of the Erie road converges to the
Jersey City terminal from six different branch lines,
which merge to the west of Bergen Hill in three groups
of two lines each. The New York, Susquehanna &
Western Railroad and the Northern Railroad of New
Jersey approach from the north; the main line of the
Erie and the New Jersey & New York Railroad come
in from the west; and the Greenwood Lake division
and the Newark branch from the south. The only
possible arrangement by which the traffic of these six
roads could be accommodated through the one tunnel
was to operate the two tracks in the same direction
during the morning rush hours, and allow no trains to
travel through the tunnel in a westerly direction. In
the evening the difficulty is solved by doubling up the
trains and placing two locomotives at the head of
them, for the trip through the tunnel. When the point
of divergence is reached, the trains are cut in two,
and each locomotive picks up its respective part of the
train. When the open cut is completed, its four tracks
will be devoted exclusively to passenger ‘trains, and
the freight traffic will be handled through the existing
tunnel. It is proposed to operate three of the new
tracks in one direction, and the fourth in the opposite
direction during the rush hours, and to operate two
of the tracks in each direction during the hours when
traffic is lighter. Under this arrangement three trains
will be able to enter or leave the terminal abreast of
each other, and the tracks on the farther side of Ber-
gen Hill have been so rearranged that these trains will
be able to proceed to their respective destinations with-
out interfering with each other, or with the inbound
trains coming over the fourth track.
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The rearrangement of the tracks west of Bergen Hill
provides for a system of separated crossings, so ar-
ranged that none of the tracks intersect at a common
level. The four tracks on emerging from the open cut
are carried below the Delaware, Lackawanna & West-
ern Railroad and beneath Tonnele Avenue. Here they
diverge into six tracks, one inbound and one outbound
for each of the three groups of trains. From Tonnele
Avenue the Susquehanna tracks rise on an embank-
ment and cross the west-bound main line and west-
bound Newark branch. They are carried on a viaduct
across the freight tracks of the Erie Railroad, after
which the two tracks run side by side to the
point at which the Susquehanna and the Northern
Railroad trains separate. The west-bound tracks of the
Erie main line pass under the passenger and freight
tracks of the Susquehanna. The Erie main line east-
bound track passes below the Susquehanna freight
tracks, and then both these tracks rise on separate em-
bankments and run parallel on a bridge over the west-
bound Newark branch, and the Newark branch freight
connection. The two tracks then descend on an em-
bankment and run parallel to a point at which the
main line trains and those of the New Jersey and New
York lines diverge. Similar skill has been shown in
working out the arrangements of the other lines that
converge to the open cut through Bergen Hill.

From the above description it will readily be under-
stood that the construction of the new layout of the
tracks called for some heavy and costly work, involv-
ing a large amount of embankment and bridge work.
Altogether 8.4 miles of new double track have been
constructed and 8.7 miles of the existing double track
have been abandoned, the last named, however, being
very largely available for future freight traffic. In-
cluded in the bridge work is the construction on one of
the new lines of a two-track drawbridge with 449 feet
of girder approaches and a draw-span measuring 339
feet over all. The construction of the new embank-
ments calls for the moving of over half a million cubic
yards of material, part of which will come from the
big cut, and part will be taken from ‘“borrow pits” at
the side of the embankment. .

Although the new four-track system through Bergen
Hill has been spoken of as an open cut, it is not strictly
such, since it contains four short tunnels where the
tracks pass beneath the various avenues and streets.
Going west the first tunnel, below Hudson County
Boulevard, is 190 feet in length. The next, beneath
St. Paul’s Avenue and Bevan Street, is 285 feet in
length. Following that is a tunnel 235 feet long below
Summit Avenue, while the fourth tunnel, the longest
of all, is 580 feet in length and lies below Central
and Hoboken Avenues.

Several considerations led to the choice of an open
cut -in' preference to a continuous tunnel. First, there
are the constructional difficulties attending the excava-
tion of a tunnel wide enough to accommodate four
tracks, and the extra cost as compared with an open
cut; secondly, there are the advantages of comfort, for
the passenger and convenience -of operation; .and,
lastly, there is the great value of the crushed trap
rock of this vicinity for use as ballast, and for making
concrete. The excavation of the cut involves the tak-
ing out of 114,000 cubic yards of earth and 420,000
cubic yards of rock, and the four tunnels call for 79,000
cubic yards of rock excavation. 'The earth excavation
is being used for building the embankments upon the
Hackensack meadows, and the rock is carried to a
large crushing plant, erected a little to the west of
Bergen Hill, where an enormous pile of the crushed
material has already been collected.

The new improvements are being carried out on
such an extensive scale that they will be more than
sufficient to take care of the present traffic, and will
allow for an extensive growth in the future. One im-
portant result will be that the New York, Susquehanna
& Western, which at present makes use of the Penn-
sylvania terminal station in Jersey City, will in the
future run its trains into the Erie terminal.

D

SCIENCE AND THE SCHOOLBOY MIND.
BY H. W. HORWILL.

If the study of one’s failures is part of the prepara-
tion for future success, -teachers of science would do
well to ponder the significance of the amusing exam-
ination answers that occasionally, get into print. - These
are ordinarily published for the entertainment of the
general reader, and they certainly serve that purpose
well. But they may easily be made a means of edifica-
tion as well as diversion. They often point to some
flaw in methods of teaching, and suggest in what
direction there is need for reform.
© Of late years many educational authorities have
shown a tendency to minimize the use of textbooks
and trust to oral instruction. But the risk attached
to teaching by word of mouth is clearly seen in
numerous instances of a pupil’s confusing some impor-
tant word with another that resembles it in sound.
Here are some examples: “The equator is a menag-
erie lion running round the earth.” “The earth’s
climate is the hottest next the creator.” “Sound ef-
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fects the oratory nerves.” “The blood is putrefied in
the lungs by inspired air.” A confusion with the word
“rotation” is of course responsible for the definition
of the axis of the earth as “an imaginary line on
which the earth is supposed to take its daily routine.”
Scientific teaching offers a large number of opportuni-
ties for such confusions when technical terms reach
the mind through the ear only, and not also through
the eye. Really, one cannot be hard on a child who
tells us that food passes through the ‘elementary”
canal, or that one of the brightest stars is called
“Juniper.”

When a word that is in common use has a special
seientific meaning, it is always necessary for the
teacher to take pains to avoid a misconception. Unless
he is warned against the error, it is hard for a pupil

to get out of his mind the idea that “shed” in “water-

shed” must point to some kind of a building. Thus
we get such examination answers as these: -“A water-
shed is a place where there is water and rocks over-
head that form .a shed.” -“A watershed is a house be-
tween two rivers, so that a drop of water falling on
one side of a roof runs into one river, and a drop on
the other side goes into the other river.”

In a great many instances the root of the trouble
is “evidently an imperfect explanation of the fact or
phenomenon described. When an examination candi-
date declares that “a parallel straight line is one
which, when produced to ‘meet itself, does not meet,”
how is il possible to escape the conviction that an
attempt has been made to load the memory with a
definition without the least endeavor to get hold of
its meaning? Such an answer reflects far ‘'more seri-
ously upon the teaching received than does the state-
ment that “parallel straight lines, even if produced
to all eternity, cannot expect to meet each other.”” In
the latter case, in spite of the confusion between the
words “infinity” and “eternity,” there is at any rate a
fairly substantial idea of what parallel lines are.
Mere rotework teaching, again, would account for the
declaration that “air wusually has no weight, but
when placed in a barometer it is found to weigh
about fifteen pounds a square inch.” Clearly, there
can have been little laboratory teaching in the school
from which came the answer that “if a small hole were
bored in the top of a barometer tube, the mercury
would shoot up in a column thirty feet high,” though
one cannot understand how any small boy with ordi-
nary curiosity could have refrained from attempting
to verify such a fascinating statement by independent
experiment. The lazy mind, catching up vaguely
something it -has -heard while escaping the least exer-
tion of thought, is further illustrated in the startling
proposition that “things which are equal to each other
are equal to anything else.”

A subtle danger, to which even the most efficient
teacher is sometimes exposed, is that af making an
unimportant feature so interesting that the really sig-
nificant matter is overlooked. A specimen case is the
answer that “gravity is chiefly noticeable in the auy-
tumh, ‘when the apples are falling from the trees.”
Evidently the  picturesque story related of Sir Isaac
Newton had impressed the mind to the obscuring of
the truth involved. And this.child was. by no means
a mere repeating parrot, for he had reflection enough
to reach, independently _of his teacher’s assistance,

.the conclusion that, if it.is in falling . apples that

gravitation is chiefly illustrated, the autumn -is the
time of year when it must be most frequently visible.

Some of the funniest answers reported are, after
all, better testimonies to the quality of the teaching
than many replies which conform more nearly to the
phraseology of the books. The following account of

the law of gravitation is not quite a model of scien- .

tific expression, but it certainly shows that the exam-
inee has been.thinking the matter out for himself and
not without success. “If the earth was to-haye no
gravity, and if we climbed to the top of a hill and
jumped a little above the top,  we would stick. fast in
the air, and thus there would.be an end to our exist-
ence; or if there was no gravity, then some of the
furniture in our houses would be above the floor. of
the house, and.thus if we let.a thing fall it would.not
fall to the ground, but stick just -in the place. where
it fell out of our hands.” Here, too, is a piquant illus-
tration of the law that liquids expand when heated:
“If a kettle is placed on the fire with water in it, and
all means of ventilation. stopped- up, the kettle would
bounce off the fire from the great force which was
made inside it which it .wanted.to let escape.” Hap-
pily. many instances might be given in disproof of the
frequent . accusation : that present-day school teaching
stifles originality. The mental activity with which a
pupil, when at a loss-for an answer, will construct
one out of his own head is often such as gives promise
of conspicuous distinction if :once -the habit of dili-
gence could be formed. -It is not mere adroit evasion
to say that ‘“the difference between water and air is
that air can be made wetter, but water cannot.” No
less thoughtful was the lad who in an essay on “The
Elements” said: “Air is the most necessary of all
the elements; if there was no such thing as air, I
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would not be writing this essay now; also there would
be no pneumatic tires, which would be a sad loss.”
A mind capable of detecting the subtlest analogies of
riature must surely have been possessed by the boy
who wrote: “Mushrooms always grow in damp places,
and so they look like umbrellas.”” We may be sure
that it was not from a San Francisco:school that there

.came the assertion that “the probable cause of earth-

quakes may be attributed to bad drainage and neglect
of sewage.” At any rate, the zeal for sanitation shown
thus early ought to guarantee a diligent career as
health inspector. A particularly curious instance of
independent but inaccurate observation is this answer
to a question respecting the differences between steam-
ers and sailing vessels: “A steamer cut or part the
water aside; but with a sailing vessel it is not the
case, for it sail up and down on the waves and bil-
lows.” This answer, possibly, is due in some measure
to the pictures—advertisements of steamship com-
panies and the like—which represent steamers as ag-
gressively cutting their way through the water, as
compared with the quieter representations of the prog-
ress of sailing ships. Perhaps similarity with the
domestic uses of electricity is accountable for the
statement that ‘“electricity and lightning are of the
same nature, the only difference being that lightning
is often several miles in length, while electricity' is
only a few inches.”

it
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SCIENCE NOTES,

The quantity of sulphuric acid in mine water varies
according to the district and condition of the mine.
Some mine water has been found to contain only a
few grains, while the water in other workings often

' contains over 100 grains per gallon.

Some experiments have been recently carried out
which appear to show that the sea water round the
coast of Ireland possesses a richness in radium not
hitherto expected. This result has been extended by
medasurements made on samples of water collected be-
tween Madeira and England, and also on water from
the Arabian Sea. In a paper recently delivered it is
shown that the deep-lying sediments of the ocean are
exceptionally rich in radium. The materials dealt
with were partly' from| the ”Challenger,” partly from
the ‘“Albatross” collections. Some globigerina ooze
from the west coast of Ireland was also treated.

Dr. H. F. Schmidt, of Berlin, has completed an ex-
haustive study of the effect of Roentgen rays on the
development of amphibia. Thirty-five axolotl eggs
were placed in a shallow dish in water and exposed to
the rays for half an hour. Thirty-one eggs from the
same animal were simultaneously exposed to the air
of the laboratory, in a similar dish of water, but
shriveled from the Roentgen rays. The two batches

~ of eggs were then kept in identical conditions and

observed from time to time. When the larve appeared
the . effect of the rays was strikingly apparent, the
larvee from the eggs exposed to the Roentgen rays

-being much smaller than the others and curved in

a peculiar manner. Only a small percentage of the ex-
posed eggs hatched, and all the larve which came
from them died within a few days. The thirty-one
eggs which were not exposed to the rays produced as
many larve, all of which were alive and very active
after the death of the others. Microscopic examina-
tion of the larve killed by the rays showed that the
membraneous envelope of the brain was almost de-
stroyed and that the brain and spinal cord were seri-
ously injured. Similar effects of radium rays on the
eggs and larvae of frogs have been observed by other
experimenters. '
—_— - ——
THE CURRENT SUPPLEMENT.

- A paper by Mr. -William P. Durtnall entitled “The
Generation and ‘Electrical Transmission of Power for
Marine Propulsion and Speed Regulation” opens . the
current SUPPLEMENT, No. 1703. The city of Gary, Ihd.;,
is installing a sewer system which presented. unusual
difficulties to the engineer because of quicksand. A
novel method of draining the wet excavation instead
of emptying it in the usual way is described by Mr. C.
M. Ripley. Mr. R. B. Woodworth’s paper on “New
Shapes of- Steel for New - Uses” -is concluded. An
important -development which will exercise a .far-
reaching influence upon the commercial .prosperity of
Egypt, and which would tend to increase the agri-
cultural prosperity of the country, has been effected
by the completion of the first section of the Libyan
Desert railroad. The English correspondent of the
ScieNTIFIC AMERICAN describes and illustrates the
work in detail. “Darwin and After Darwin” is the title
of a paper by Prof. Henry Edward Crampton in which
the newer discoveries in biology are simply explained.
The twenty-fourth installment of Prof. Watson’s ele-
ments ol electrical engineering deals with electro-
chemistry. In an article entitled ‘“The Respiration
of an Inland Lake,” Prof. E. A. Birge describes the
part played by the absorption and distribution of
oxygen in small bodies of inland waters,
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DRY FARMING IN SEMI-ARID DISTRICTS.
BY W. FRANK M'CLURE.

A great deal of attention is being attracted at this
time to a system of agriculture known as “dry farm-
ing,” which is being sli_ccessfull-y used in the semi-arid
districts of Colorado and other Western States in
place of .extensive schemes of irrigation. By “semi-
arid” is meant a territory in which the annual rain-
fall is. less than twenty and- more than eight inches.
By dry farming, many. thousands
of acres which, on acéount‘ of their
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The first experiments in this line date back
more than a decade. The: founder of the method
is Prof. H. W. Campbell of Nebraska, under whose per-
sonal direction to-day are some large model farms in
the West, illustrating the marvelous accomplishments
of “dry farming.” Five years ago the Department of
Agriculture began to lend its assistance in the matter,
carrying on investigations as to the Iocalities in which
“dry farming” will bring the best results. The depart-
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past year Gov. McDonald called together a congress of
“dry farmers.” ‘Many ranches are being broken up to
give place to the new system of farming, for it does
not pay to raise cattle at the present prices at which
this land is selling. In fact, much of the upland coun-
try is being turned into a veritable garden.

The first operation in the preparation of the soil is
plowing. - This must be deep. A disk or a mold-board
plow may be used, depending on the character of the
ground. One object of the deep
plowing is to provide an adequate

location, could never be. reached by
irrigation ditches are reclalmed
Some of this acreage has: long been
styled “grazing lands,” aid consid-
ered useful for nothing ‘elge.

“Dry farming,” briefly stated,
consists in so preparing: ti\e soil in
semi-arid regions that ‘it Wl_ll .catch
what little annual rainfall there is,
and store it within reach rof the
roots of the plants to be ‘grown. .
This, as might be supposed, .re-
quires a firm, solid. foundation be-
neath the soil.  The soil. ahdve is
kept firm and lodse and acts as a
mulch, keeping the moistire from

reservoir for the storage of the
rainfall. Gang plows with twelve
"to sixteen plowshares in each are a
common sight. These plows are
drawn by traction engines, as
shown in the photograph. Steam
plowing helps out wonderfully .in
thlS work. In some of the West-
-ern - States ‘it would be out of the
4question to secure sufficient men
and ‘teams to accomphsh the plow-
‘mg of the hundreds of thousands
of ‘acres annually bemg reclaimed
by “dry farming.” Steam plowing
costs less than half as much as
plowing with teams. It is not

escaping into the atmosphere,
much as a brick or plank keeps the
ground directly under i; moist even
in a beating sun. With such pre-
paration of the soil, grazing landg will often yield as
high as 40 to 50 bushels of whegat to the acre, or
more than the yield of the Eastex\a States, where the
natural rainfall is adequate.

The last two years have thnmed the greatest
progress in the new plan of reclamatlon. Not only is
“dry farming” being extensively emploged in Colorado,
Kangas, and Nebraska, where it was ﬂbg,st introduced,
but in eastern Washington, Oregon, Wyoming, Idaho,
and Utah, where heretofore great tracts of prairie land
could, in many instances, be bought as ‘low as fifty
cents an acre.

A Smoothing Harrow Follows the Plow. Much Harrowing is Essential to

Success in Dry Farming.

ment is also searching in many parts of the world
for kinds of alfalfa and wheat and other plants which
will yield the largest returns with a rainfall of less
than twenty inches."

As to land, it may be stated that high plateaus or
rolling hills afford a better supply of rain to be stored
by “dry farming” methods than do the valleys, and
they are therefore usually chosen first.

The accompanying photographs were made at Long-
mont, Colorado, where many thousands of acres are
under cultivation. This State is taking particular in-
terest in development along these lines. Within the

unusual for one plowing outfit to
turn 3,000 acres of sod into culti-
vated land in one season. Two
men are needed to operate the en-
gine, besides a teamster and team for 'haulmg fuel.

- A sub-surface packer follows the plow, drawn-by the
same traction engine:-as the plow This packer is

similar in shape to a disk -plow, except ‘that it has ten

wheels. These -wedge-shaped  wheels or disks aré 18
inches in diameter, and are arranged- vertically on a
shaft six inches apart. The object of the sub-surface
packer is to firm the soil. A smooth roller if used
for this purpose would have the effect of packing the
surface soil rather than that of the sub-surface. The
wheels of the packer, howevér,'are so arranged that
they firm the soil in the lower portions of the furrow,

Breaking the Ground for Dry Farming. The Work is Done on a Large Scale, and Machine Power is Necessary. One Plowing Outfit Can

Prepare 8,000 Acres ot Sod in One Seasone

Hauling Grain to Murket wrom the Dry-rarming Districts Around Longmont, Colorado.

DRY FARMING IN SEMI-ARID DISTRICTS,
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restoring capillarity where plowing has arrested it.
A-smoothing harrow next follows, leaving a-pulverized
layer on top, which prevents the moisture from below
from reaching the surface and evaporating.

The constant care and working of the soil on which
the crops are to be raised is said to be equally -im-
portant with the rainfall itself. The pulverized ground

Scientific American.

tempts- at “dry- farming” are a success, nor will be
until- the mass of the people using it understand the
The rain-

principles on which it must be carried out.
fall varies in different years,and this emergency must
be met in-a-scientific- way. Conditions differ also in
different localities.

The establishment of more government experiment
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THE EKENBERG PROCESS FOR MANUFACTURING DRIED
MILK,
BY THE ENGLIBH CORBESPONDENT OF TRE BCIENTIFIO AMERICAN.
Some ﬁve years ago we brleﬂy referred in the pagesy
of the SCIENTIFIC AMERICAN to a lecture delivered be-
fore ‘the Royal Academy of Agriculture in Stcckholm
by Dr Martin Ekenberg, the emment Swedlsh scien-.

Part of the Plant Where Milk Powder is Ground and Sitted to the Consistency
‘of Wheat Flour Readv for Packing.

must not be allowed to pack or break in any event.
To avoid this, the harrow is run over it after each
rain. The working of the 8oil begins several months
before seeding, and must also be contmued after seed-
ing.

A great many people, cultivating their land under
the new system, aim’ to raise but one crop from the
same ground in two years. They divide this land into
two equal parts, and use one" part for crops one year,
and the other the next. This admits of what is known
as ‘“summer culture” on the part not in use, and the
storing of a sedson’s rains in the 8oil reservoir. Again,
it may be feasible to allow the land to produce crops

stations will gredtly assist different sections. Several
are to ‘be established, it is understood, this year. At
Cheyenne, Wyoming, the Board of Trade not long ago
established an experimient station, assisted by the gov-
ernment and the railroads.. It was here found that,
althoigh "Cheyenne ‘is ‘at "an elevation of 6,000 feet
above ‘sea’level, Wheat, rye, barley, oats, alfalfa, field
peas, and sugar beéts can be grown profitably. As a
result ‘of -the experiments the ranchmeén in Wyoming
are buying thousands of dollars’ worth of farming ma-

chinery; and are breaking up ‘large ‘acréages and sow=

ing alfalfa and other: grasses and grains.  ‘Ranches are

also being sold for -colonization purposes.

Cooling the Dry Milk and Feeding the Conveyor Leading to the Milking Plant.
The Powdered Milk on the Floor is Yellow in Color and Brittle in Téxture, .

tist; relative to the production of dried milk, in which
he tersely described. a "system he had then recently
evolved for thé production of this substance upon an
entirely new basis, and in which tha constituents of
the liquid. even when condénsed were perfectly. re-
tained. Since that date several improvements-in ‘the
process have been effected; and at the present time there
are several factories in Sweden and other countries
where the production of the milk powder is being car-
ried out upon an extensive commercial scale.

‘While there is no food which can take the place of
milk ‘in"its various uses; there is at the same time no_
dietary-article which. is more difficult  of distribution,
ag.it is extremely sensitive, and liable to rapid changes
and’ sour ‘ fermentations.”. ~The reason -is that the
liquid .is composed of ‘88 -per_cent of water, in which
the solid .-food substances -are dissolved and suspended;
and among these latter substances there is one most
subtle class,. i. :e., the albumenoids. It is clear -that
thé great amount of water présent renders the milk
remarkably susceptible to the propagation of bacteria;
while at the same time its bulk militates against cheap
and easy transportation.

Numerous efforts toward preserving the solid sub-

.The Milk-Drying Room, Showing the -Exsiccator Devised

by Dr. Ekenberg for Drying the Milk under
: Vacuum with Exhaust Steam.

One exsiccator is shown open, upon the interior nickeled surface of which the
milk powder isdeposited. The supply of milk from the feed tanks is main- .

tained through flexible pipes from the standpipe in the center.

for-two years, and alternate one year of “‘summer cul-
ture.” “Where crops are planted every year; -plowing
must quickly follow the operation of harvesting, the
aim being. to save all possible moisture in- the-ground
and simultaneously prepare the soil for the next rains.

It is confidently expected that the time will: come
when land on which but "a ten-inch rainfall-is ‘now
récorded will be made to blossom as the rose.. This
will ‘be "accomplished by furthér advances in -scientific
discovery. At present, districts having less than four-
teen-inches-rainfall are not regarded as profitable. - An
educational movement for the scientific study -of “dry
farming” has - already been -talked@ of. ‘Not al at-

"The Tanks into Which the Milk is Pumped from the Delivery Room.

. THE EKENBERG PROCESS FOR __HANUFACTURIEG DRIED MILK.
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stances present by the elimination of the water have
been made since the early years of the past century,
but the difficulties encountered in entirely extracting
the water and the inefficient mechanical means then
available were such that the attempts toward produc-
ing powdered milk were perforcedly abandoned, and the
production of the milk in a condensed form perfected.
In this process the milk is converted into a thick
liquid which, especially in the presence of cane or beet
sugar, has keeping qualities sufficient to render it an
article of commerce easily transportable. But al-
though the milk is considerably decreased in bulk by
the process of condensing, exploration in the tropics,
and long sea and land expeditions, when-all requisite
food supplies have to be carried from the very start,
rendered it apparent that a further diminution in the
bulk was desirable, not only in regard to weight but
also in order to obtain a better keeping quality, since
it is imperative with the condensed product that the
can in which it is carried should be absolutely air-
tight. Furthermore, condensed milk is somewhat mo-
notonous as a daily food owing to its extreme sweet-
negs’s. Consequently the old question of reducing the
fresh milk to a dry powdered form again impressed
itself upon scientists, and numerous experiments to
overcome the obstacles which had proved insurmount-
able to the pioneers in this direction were carried out,
among them being Dr. Ekenberg’s.

In these renewed efforts the investigators were ap-
preciably assisted by the entire revolution that had
taken place in the dairy industry by the introduction
of the centrifugal skimming or separating machine,
which rendered the practical utilization of the result-
ant skimmed milk a question of vital importance, since
the milk, being deprived of the greater proportion of
the cream, was rendered unmarketable in the usual
manner, so that it became somewhat of a by or waste
product. But at the same time, although the separa-
tor made it possible for inland dairies, whence trans-
portation of the raw fresh liquid was difficult, to pro-
duce a salable and remunerative article in the form of
butter, yet the bulk of the milk—skimmed ‘milk—con-
taining the most valuable parts from a physiological
point of view, was left behind.

The operation of extracting the water and convert-
ing the milk into a powder appears ‘at first sight to
be somewhat simple, but in such a process care must
be observed that the resultant product has none of its
original and valuable properties destroyed or impaired.
The powder generally known as “dry milk,” although
made from milk, is in reality no longer milk, nor can
it be re-converted into milk, though owing to its nutri-
tious value it is used extensively as an emergency
food. In the Ekenberg process, however, the powdered
milk, as it is termed, is actually dry milk easily solu-
ble in water, and which, when re-constructed into its
liquid form by the correct proportionate addition of
water, becomes in every way similar to the original
substance. Dr. Ekenberg discovered his process in
1899, but during the ensuing years many important
improvements have been effected whereby the cost of
producing the powder is now quice nominal, so that
the product can compete commercially with either the
fresh or condensed milk. .

The feature of the Ekenberg process is that the
heavy percentage of water present in the fresh separ-
ated liquid is rapidly evaporated at a low temperature
under vacuum, the temperature at no stage of the op-
erations being much higher than luke-warm. Upon
arrival at the factory, the cans of milk are emptied
into a small reservoir on the ground floor and then
pumped to the receiving tanks located in the floors
above. In Sweden, owing to regulations concerning
milk, it is pasteurized at the dairies before being dis-
patched to market, so that at the milk factory this
preliminary process is avoided. In other countries,
however, where such regulations do not obtain, pas-

teurization is carried out before the elimination of .

the water is proceeded with. All empty cans are care-
fully and thoroughly sterilized with steam before being
returned to the dairies. The milk is first filtered
through a cotton medium .whereby all foreign sub-
stances in suspension are arrested. It is then cooled
by means of refrigerators to a point just above freez-
ing and is kept at this temperature during the day's
work. ’

The process of converting milk into powder consists
in quickly drying the milk at the temperature of the
blood or approximately 100 deg. F. For this operation
a specially constructed apparatus evolved by the in-
ventor.and known as the “Exsiccator” (milk dryer) is
utilized. In the majority of processes for extracting
the water the milk is passed over or between rollers
heated to a very high temperature, the powder being
deposited upon the external surface of the rollers,
from .which it is subsequently removed by scraping
devices. In the Ekenberg system the powder is de-
posited upon the inner face of a vacuum vessel.
exsiccator comprises a large, horizontal, cylindrical
drum which is caused to revolve. The internal face of
this drum is of nickel, which has been proved to be
the most suitable metal for the purpose. The milk
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enters the exsiccator department through a floor stand-
pipe, to which flexible pipes extend from each exsicca-
tor, it being possible to provide as many supply pipes
from this central source as there are machines for
drying the milk. The supply is maintained by gravi-
tation, the capacious tanks containing the raw milk
being placed at suitable points above. The heating
medium employed for evaporating the milk is exhaust
steam, which is admitted to the interior of the drum
when closed. In order to obtain high efficiency and
rapid treatment the ends of the drum form bowls,
dished outward, in which evaporation of the water to
an extent of about four-fifths of the o -iginal amount
takes place; here an evaporation effect of 160 to 180
kilogrammes per hour per square meter (295 to 330
pounds per square yard) is obtained, which is a higher
result than has hitherto been possible, since a loco-
motive boiler, for instance, evaporates only 40 - Kkilo-
grammes and a sugar vacuum from 60 and 80 to 100
kilogrammes per hour per square_meter. This high
evaporating efficiency is obtained by maintaining the
milk in constant circulaticn. The solids of the liquid
are deposited upon the nickel surface of the drum and
are removed by means of German silver knives and
deposited in a special receptacle close to the drum, this
vessel being arranged for a periodic discharge of its
contents either by hand or by a mechanical device.

'Upon the removal of the dry milk powder from the

exsiccator it is submitted to a crystallizing process in
a special chamber at a temperature ranging from 80
to 100 deg. F. It is left within this chamber for ap-

proximately one hour or until the sugar of milk has’

thoroughly crystallized. In this crystalline state the
substance is of a very brittle nature and is now sub-
mitted to grinding and sifting operations in a mill in
precisely the same manner as wheat flour, after which
it is ready for packing in either tins, boxes, or barrels.

The exsiccators of the size in general use at the
factories now in operation have a drying capacity of
from 800 to 1,000 liters (211 to 264 gallons) of milk
per hour, or about 15,000 liters (3,962 gallons) per
day and night, allowing sufficient intervals for cleans-
ing and emptying the machine. The consumption of
steam is low, 100 liters (26 gallons) of milk requiring

‘from 90 to 93 kilogrammes (198 to 205 pounds) of

steam for complete drying. The cost of producing the
powdered milk is also sufficiently low to render it
commercially practicable, the cost of extracting the
solids from one gallon of milk amounting to one cent,
inclusive of wages, coal, steam-raising, depreciation of
plant, and other establishment and maintenance ex-
penses. - This low price is furthermore reduced by the
economy effected in the transportation of the dried pro-
duct, owing to its greatiy reduced bulk', which is one-
tenth of the liquid milk: Powdered milk prepared on
this system is therefore not dearer, but cheaper, than
the fresh liquid article to the consumer; especially in
view of the fact that the fresh milk can be obtained
from  those parts of the country where it is locally
very cheap but where the difficulties and cost of trans-
portation render it impossible to ke dispatched to the
markets of the great cities for profitable disposal.
Moreover, the low cost of production renders it pos-
sible for machine-skimmed milk, which is in itself a
perfect food and is perhaps purer than the whole milk
(in skimming by means of the mechanical apparatus
the greatest part of the natural impurities in the raw
milk are removed and remain in the separator), to be
made available for the masses in the large cities.

If required, the milk powder can be easily recon-
verted into its original liquid condition by the addition
of about nine parts of water to one of the powder:
The product of skimmed milk is easily soluble in cold
water, in which it is widely divergent from the ma-
jority of dried milks, which only with difficulty dis-
solve in warm or hot water. In this process no for-
eign substances, to facilitate the conversion of the
liquid milk into a stable substance, or preservative are
added, and the fact that the skimmed milk and milk
with a low percentage of fat are perfectly soluble in
cold water is solely attributable to the vacuum treat-
ment adopted, and which constitutes.one of the most
vital features of the Ekenberg process. It is thus pos-
sible for any one under varying conditions, such as
soldiers and explorers, to obtain supplies of perfectly
natural milk so long as they have access to fresh
water. The only difference between the restored and
the natural milk is a slightly boiled flavor such as is
noticeable when the housewife in hot weather pasteur-
izes her ordinary milk by scalding it. This effect is
attributable to the preliminary process of pasteuriza-
tion and does not arise from the treatment of the milk
in its conversion into_powder, and it is only percep-
tible to an experienced palate. The purity of the re-
stored milk is further testified by the slight sediment
which is observable after it has been left standing for
more than two hours, this sediment consisting of the
albumen coagulated during the pasteurizing process.
The experiences of later years have demonstrated the
fact that such sediment cannot be avoided without the
addition of chemicals, and pasteurized and dried milk
must yield some such slight sediment. If such a re-

.
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sult is not noticeable after two hours’ standing, then
chemicals must have been added to the milk at some
time or another and in such a case the whole consti-
tution of the milk is altered and no cheese can be
made from the restored milk. In regard to these sedi-
ments it is to be remembered that the natural milk
consists of a serum in which the casein and the fat
globules are suspended; it is therefore truly remark-
able that this milk powder can be dissolvéd in water
and the milk reconstructed with its casein in its
natural condition. However, this sediment is not of
sufficient importance to prevent the utilization of the
milk powder in the various commercial uses for which
it is eminently adapted, such as bakery and confection-
ery operations. With the Ekenberg dried milk pow-
der it was quite practicable to make cheese, which
testifies to the fact that the inner. construction of the
milk is in no way altered by the drying process.

In comparison with the condensed milk which has
now such an extensive vogue, the milk powder has a
marked advantage. The ordinary condensed milk
with sugar contains from 8 to 12 per cent of milk fat,
depending on the quality of the brand, whereas the
milk powder contains more than double the quantity,
or about 25 per cent of milk fat. In the former, again,
the percentage of dry milk substance aggregates some
40 per cent, the balance being sugar and water; the
powdered milk contains 98.5 per cent of milk sub-
stance, the remaining 1.5 per cent being free moisture.
One pound of condensed milk will yield 1.6 quarts of

restored milk according to the usual directions for use,

while the same quantity of milk powder will give 3.5
quarts. Whereas the condensed milk must be care-
fully stored in air-tight tins hermetically sealed under
special precautions (since any puncture of the vessel
will result in leakage and the ultimate fermentation of
the contents), with the milk in powder no such appre-
hensions need be entertained, as a puncture of the tin
can result in no serious harm, and it will keep in all
climates and retain its sweet and pure qualities under
all conditions. Furthermore, while the condensed
milk is available only for the sweetening of fluid foods;
the powdered variety is applicable in all dry food preQ
parations appealing to domestic use, such as custard
powder, cereal preparations, and so forth, as in its
raw condition, owing to the milling and grinding op-
erations to which it is subjected, it is of the same con-
sistency and nature as the ordinary wheaten flour,
while the absence of added sugar does not sweeten the
preparations but gives the same results as if the house-
wife simply added the preparations desired with ordi-
nary fresh milk.

In regard to the presence of bacteria in the Eken-
berg milk powder the various analyses and severe tests
to which samples have been subjected show the pre-
paration to be free from such contaminations. Prof.
W Booth, of Syracuse, N. Y., who has made a thorough
examination on this subject, found that even after a
week’s exposure to a temperature of 60 and 65 deg. F:.
no colonies of bacteria in suitable strata were mixed
with the powder. This immunity is probably due to
the bacteria-destroying influence of the serum-enzymes
of the milk during the concentration in ,tne' vacuum,
whereby the enzvmes are kept in full activity.

SIDE LAUNCHING OF THE U. S. S. “ PATUXENT.”

We present on the front page illustrations of the
side-launching at the Norfolk navy yard of an ocean-
going tug, the ‘“Patuxent.” While the weight involved
was small, the launching was in many respects unique,
as it involved a side launching, together with a bodily
drop of the ship of about five feet upon reaching the
ends of the ground ways. Side launchings are a mat-
ter of frequent occurrence, particularly on thg Great
Lakes; but in practically every instance the ways are
continued under water to insure the vessel being
waterborne (i. e, supported entirely by water) be-
fore leaving them.

The Norfolk navy yard is not equipped with a build:

"ing slip, nor with any modern means of handling ma-

terials over a ship on the stocks. Nor was the allot-
ment of money for building the tug sufficient for cut-
ting through the granite sea wall and laying the usual
ways. Accordingly, as the cheapest way of building
the vessel, she was erected close to the sea wall, the
keel being parallel to the same. This involved laying
the launching ways on the top of the granite wall
To insure the vessel being waterborne, the ways would
require to extend a hundred feet beyond the sea wall.
The expense of piling, and the obstruction of a narrow
river, made this impossible, and dropping the vessel
off the end of the ways was determined upon.

There were six ground ways, each extending 12 feet
beyond the sea wall. Each ground way was cut just
beneath the packing, and as the vessel passed the edge
of the sea wall, the groundways lifted, and formed &
fender which prevented the vessel from rolling back-
ward, recoiling, and doing herself damage against the
granite wall. A photograph was fortunately secured’
by Naval Constructor Battles, which is here reproduc-
ed, which s” ows clearly the tilted groundways and the
angle reached by the tug in striking the water,
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The “Patuxent” is an ocean-going twin-screw tug,
148 feet in length, 755 tons displacement, 1,160 horse-
power, and estimated speed of 13 Kknots. A large
bunker capacity, twin screws, and unusual speed make
her an-exceedingly valuable vessel, and she will un-
doubtedly prove a very serviceable addition to the
new navy.

@orrespondence.

Electrocution of Animals,
To the Editor of the SCIENTIFIC AMERICAN:
In reference to an article in the July 11 number
of your journal, concerning the humane slaughtering
of animals, I wish to call your attention to the fact
that all the devices offered, at least all those mention-
ed in the article, for the solution of the problem seem
to be of the mechanical order. Why is electrocution
not made use of? In slaughtering upon a large scale,
it appears to me that; electrocution would afford more
advantages than the use of any mechanical device, be-
sides being humane enough for the requirements of
the A. S. P. C. A. What could be more rapid than
the quick application of a high-tension current?
Sherburn, Minn. WALTER ARP.

The Meaning of ¢ Micro-photograph.”
Tc the Editor of the SCIENTIFIC AMERICAN:

Permit me to call your attention to the misuse of
the word ‘“micro-photograph” in legends on illustra-
tions on pages 56 and 57 of your July 25 issue.

A micro-photograph is an ordinary photograph
minimized to about the size of a pin-head for viewing
under 'a compound microscope.

A photo-micrograph (which is what you show) is
a photograph through a microscope of a magnified
view of a microscopic object. Of course, I admit there
is some ‘“authority” in the misuse. of the word as you
use it; but in the interests of photo-micrography, I beg
you to use the correct or better word. Even if there is
-sanction of your use of the word, it is illogical. - What
you want to express is not a micro-photograph, but a
photograph of a micro-object. The photograph may
be as large as the side of a barn.

EpwarDp F. BIGELOW.

Stamford,'Conn., July 27, 1908.

A Young Girl’s Theory of Thunder Storms,
To the Editor of the SCIENTIFIC AMERICAN:

Can a twelve-year-old girl be scientific? Surely not.
But I love to think and talk about such things; and
who knows but that some day, kicking about in the
dust, I may find a nugget as well as a man might.
The following notions about the causes of rainfall I
think to. be new. They are interesting to me, also to
some others, among them Prof. Loveland, of our State
University, and I surmise they may some time be
proved correct:

I, one' day, during a thunder storm, said to my
father: ‘“What causes thunder?”

He replied: “It is the detonation resulting from a
bolt of lightning leaping from cloud to cloud or from
a cloud to the earth.”

“Yes; we understand that is what it is. But what
causes it?” ‘

“Well, electricity is generated, in some way not
clearly explained, by the condensation of vapor into
rain.” ' )

“Did you, when a student, see any experiments in
which condensation of moisture generated electricity?”

“No; I never did, but I have seen the exact opposite.
I have seen water decomposed by electrolysis, i. e., an
electric spark passed through water will resolve it into
its con ponents, oxygen and hydrogen.”

“Then, by the law of conservation of energy would
not the reuniting of these component gases into water
give back the electric spark that separated them?”

‘“Yes, I presume it would, though I have never seen
any demonstrations to this effect.”

“If such prove the case would it account for light-
ning and thunder?”

“No; not as we understand it. To account for light-
ning and thunder in this way would involve us in
accounting for rainfall by chemical reaction—an en-
tirely different theory from that which now obtains.”

“What is the present theory of rainfall?”

“Why, simply this: The point of saturation of cold
air is much lower than that of warm air. Hence, when
saturated air becomes cooled it precipitates moisture
in the form of rain.”

“Did you ever see this done in a laboratory?”

“Yes. Often and in many ways. The sweating of
a pitcher of ice water in a warm room attests it, also
the mist falling from the exhaust steam of an engine
on a cold day.”

“Did you ever see water recomposed from its con-
stituent gases?”’

“Yes. You put them in an inverted bell jar and
explode them and water moistens the table. We also
see the same in the water dripping from the oxy-
hydrogen blowpipe.”

“Is the explosion attended by noise?”
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“Oh, yes. It cracks like thunder and bursts the
bell jar in a thousand pieces.”

“Does it give off an electric spark?”

“It may. I never tested for it.”

“Could rainfall be accounted for by a chemical re-
action like that which bursts the bell jar, lightning
being its liberated energy and thunder its detona-
tion?”

‘“Probably not; though it is a novel and fascinating
idea. The soft, thunderless rains of our winter sea-
son and those of the Pacific coast are doubtless the
result of condensation only, as popularly supposed.
But you lead me to think there is room for speculation
as to the origin of the thunder shower. At any rate
it is- an interesting theme. Hunt it down as Kepler
did his Laws of Planetary Motion and see if it fits the
conditions.”

And so I have been, and still am, “hunting it down,”
and the following is my catechism as far as formu-
lated:

Q. What is the source of the free oxygen in the air
presupposed by my theory?

A. All oxygen in the air is free oxygen.
mixture, not a chemical compound.

Q. What keeps up the supply of oxygen if large quan-
tities are consumed in the formation of rain?

A. The exhalation of plants in the process of growth.
They inhale carbon dioxide, secrete the carbon, and
exhale the oxygen. )

Q. Then we would expect more oxygen and more
rainfall in districts where vegetation abounds?

A, And such is the case; also more thunder and
lightning.

Q. We would also expect fewer thunder showers in
winter than during the summer months with their
oxygen-exhaling verdure.

_A. Tt rarely thunders in winter, or in arctic lati-
tudes, or after frost has checked vegetable growth
in the fall.

Q. Why does a thunder shower seem to follow a
watercourse?

A. The vegetation, and hence the free oxygen, are
more abundant along the valleys and watercourses.
The rain cloud builds itself as it goes, and puilds in
the channel where the materials exist most abundantly.

Q. In what way does cultivation of the soil and the
planting of trees increase rainfall?

A. Besides the physical results usually ascribed, it
increases vegetation and the free oxygen which vege-
tation supplies.

Q. Is oxygen more abundant preceding a thunder
shower?

A. Yes. It sometimes becomes so abundant as to
compose a new element, ozone or compound.oxygen,
which is found in the air just preceding and during
a thunder shower.

Q. Is there free hydrogen in the air?

A. Yes, but in quantities disappointing to my theory.

Q. Can this dearth of hydrogen be accounted for?

A. Yes. Hydrogen has a density, or specific gravity
only one-fourteenth that of air. Hence, free hydrogen
in any quantity would be found in altitudes far above
the air strata to which man can gain access.

Q. If so far above the earth, how would it get in
centact with the oxygen?

A. Air currents would mingle them.

Q. Do winds, then, conduce to rainfall?

A. Most certainly, especially variable winds.
is obvious to all observers.

Q. But gases mingle together freely regardless of
specific gravity; and so, if there were hydrogen in the
air it would also be present at sea level?

A. It is present in small amounts in all natural
atmosphere. Also the free diffusion of gases is only
a partial fact. Carbon dioxide, for instance, will ac-
cumulate in wells and mines by reason of its greater
specific gravity.
sel to another in the presence of the atmosphere and
only slowly becomes diffused through the air. And
yet its specific gravity is twelve times nearer that
of atmospheric air than is that of hydrogen gas.

Q. How can we account for the large quantities of
hydrogen in the air which my theory presupposes?

A. The only source I can suggest is the electrolysis
of water. The force of the average thunder bolt, ex-
pressed commercially, is about $1,400, or equal to the
oxidation of a thousand tons of coal at mine value—
an enormous aggregate force. Water is one of the
best natural conductors of electricity. Hence, light-
ning usually strikes in water or damp soil and its
force, probably, is mainly spent in electrolyzing wa-
ter and liberating hydrogen which would rise to the
upper air immediately, while the oxygen would mingle
with the air, which is of about the same specific
gravity, '

Q. My theory would lead us to expect an accelerated
precipitation of rain following at each clap of thun-
der?

A. Yes. This is a universally noted fact. The fresh-
ening shower following a clap of thunder is the best
and most direct proof of my theory. Some have tried
to account for this by the jar imparted to the atmos-

Air is a

This

It may also be poured from one ves-
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phere, and in times of drought have bombarded the
heavens in a vain and foolish effort to “jar the rain
loose.”

Q. 1f my theory be correct thunder is not the result
of lightning. Why, then, do the two phenomena occur
simultaneously?

A. Neither is the result of the other. Thunder and
lightning are the twin results of a chemical reaction.
The best evidence of this is the fact that, while oc-
curring simultaneously, their evidences do not reach
us simultaneously, for light and sound do not travel
with equal velocity. A flash of lightning, however
near us, reaches the eye before the thunder reaches
the ear. )

Q. Is it not more rational to say that the thunder
is the snap of the electrical spark, so to speak?

A. Not at all. One sometimes sees the bolt of light-
ning and hears its snap or crackle, the detonation of
the explosion that gave rise to both reaching the ear
a second or two later,

Q. These explosions, when occurring near the earth,
would be manifest in their damage, to life and prop-
erty?

A. And so they are. People and animals “struck
by lightning” as we commonly call it, are often
scorched and singed as if by an explosion of gas and
are usually killed without being mangled or torn as
we would expect if actually struck by a bolt of light-
ning. Also buildings are sometimes shattered and not
fired; and at other times are fired but not shattered.
A tree when struck by lightning is usually splintered,
but I never saw evidences of burning in the channels
cut by the lightning. On the other hand we oft¢en
see trees inexplicably Kkilled or the foliage scorched
and killed without other evidences of lightning—two
distinct classes of damage, one purely electrical, the
other a shock and burning, the direct result of being
within the zone of the oxy-hydrogen =2xplosion.

Q. What of barometric pressure?

A. Since an unusual infusion of either hydrogen or
oxygen, or both, would reduce the specific gravity of
the air, my theory would harmonize perfectly with
the low barometer preceding rain storms. Even
though these gases should be present only in the
higher altitudes, yet the barometer would record the
lower pressure at all altitudes.

I have other questions yet to answer. I should like
someone better equipped than I to discover for me
the following, all of which my theory requires should
be answered in the affirmative, and I ask them to
write me what they discover or conclude, viz.:

1. Is there less free oxygen after than before a
thunder shower?

2. Does free hydrogen become more abundant in the
air as we asgend from the earth?

3. Is oxygen less abundant after a thunder shower
on land and more abundant after a thunder shower
at sea? '

4. Does the explosion of oxygen and hydrogen gas
in a bell jar give forth an electric.spark?

5. If correct that electrolysis results when a bolt of
lightning pasges into the ocean, river, or damp earth,
in what other way (than the one supposed by my
theory) has t_h'e hydrogen gas thus liberated during the
ages been taken up and the equilibrium of the air
restored? .

I do not dogmatize on this theory. I am too little
gifted and too poorly equipped with knowledge of the
commonest things. I expect some chemist or physicist

‘to fulminate some little fact into my theory that will

resolve it into gas thinner than those with which it
deals. 1 am entirely willing he should do so. But if
he should not? What then? I only ask that he give
me notice when he shoots. EpiTH E. CUMMINGS.

Beatrice, Neb., June 29, 1908.

The petroleum pipe line between Baku and Batoum
worked without a hitch during the year 1907. The
only objectionable feature in connection with the en-
terprise now s, that in view of the decrease in the
exports of illuminating oils from Batoum, there is not
sufficient oil to keep the pipe line and its costly mach-
inery continually at work, and the undertaking is,
therefore, not as remunerative to the State Railway
as was anticipated when the scheme for laying the line
first came under the consideration of Russian govern-
ment engineers. Besides this, merchants using the
pipe line are subjected to a loss of 2 per cent of oil
which the railway authorities deduct for leakages.
Considerable loss of oil is also experienced through
the tapping of the line by mnatives, who in many cases
have been caught clandestinely drawing off oil. At
Elizavetpol, for instance, quite recently a gigantic
fraud was discovered. The town having only con-
sumed one tank car of oil during 1907, an inquiry was
instituted which elicited the facts that the pipe line
had been tapped some miles to the east of the town,
that a systematic robbery of petroleum had been tak-
ing place all the year, during which as many as from
ten to twelve cart loads of oil were nightly drawn out
of the pipe and conveyed to the town for disposal at
retail during the day.
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RECENT FOREIGN AEROPLANES.

The illustrations on this page show some of the
latest aeroplanes which have made flights or -which
are soon to be experimented with in France.

THE FERBER AEROPLANE.

The first of these machines to be noted is that of

Capt. Ferber, who has studied the problem of flight

Scientific American

(3.28 feet) wide in a fore-and-aft direction, and the
use of a single horizontal rudder, which is universally
jointed and which can be swung around to an inclined
position so as to be used as a vertical rudder as well.
This rudder has 1.89 square meters (20.334 square feet)
of supporting surface, its dimensions being 2.1 by 0.9
meter (6.9 by 2.95 feet). It is operated by a single

The Remodeled Gastambide-Mangin Monoplane Flying Above the Paradeé Ground of
Issy-les-Moulineaux, Near Paris.

by a heavier-than-air machine -the most assiduously
of any French experimenter. This machine -is of the
double-surface type, the  chief points about it- being
the slightly curved planes and the location of the mo-
tor in front and- the -aviator himself at the extreme
rear edge of-the planes, A horizontal projection of
these planes--shows that their frent and rear edges
form the arc of.a circle.” ‘They are also suitably curved-
in a fore-and-aft direction. - The surfaees are construct-
ed of-cloth -and wood, but -the other -framework’ is of
bamboe: - The horizontal - rudder--ig Yocated- well -in
front, and at a higher--point than' it-is ‘uswaly -placed.
The vertical rudder behind- is -triangular in- ghape; and
is ‘combimed with- a- horizontal surface .of the "same
form. -Movable triangular ‘tips- at-the ~ends- of the
planes are used for steering. 'The machine is mounted
upon two  wheels, placed ‘one- behind -the other, and
curved runners at the ends of ‘the lower plane take the
weight of the machine if it tips to one side -when" strik:
ing the ground. = A 50-horse-power 8-cylinder Antoin:
ette motor is placed -at- the forward edge of the aero-
plane, and carries a 2.2-meter (7.22:foot)- propeller ‘of
1.1 meter (3.61 foot) pitch. The total weight of the
machine is about 880 peunds. The spread of the wings
is 1015 meters (34.44 feet), and the total supporting
surface is 40 square meters (431-square feet). -In its
first trials, about a month ago, the -aeroplane seemed
to show fairly good stability. Several short flights of
10, 30, -and 50 meters (33, 98, and 164 feet) were
made; but in another trial on July 22, while making a
flight of 120 meters (394 feet), Capt. Ferber directed
his horizontal rudder downward, to  diminish the
height of the machine above the -ground. This was
readily accomplished, but in trying to’‘turn” wpward
again the control gave way, and the machine eraghed
to the ground and damaged the propeller and chassis.
Before repairs could be made, the French aviators were
forbidden the use of the parade ground at Issy-les-
Moulineaux, and so no further trials have been ‘made.
THE ZENS BROTHERS’ AEROPLANE.

This aeroplane represents the greatest agi_vance in
the line of simplicity that has thus far been made. Its
chief features are the reducing of the tail to a gingle
horizontal plane, 5 meters (16.4 feet) long by 1 meter

steering wheel. The superposed surfaces of this aero-
plane are not of the same length, nor are they set at
the same dihedral angle. The upper surface has a
spread of 8 meters -(2614 feet), is 1.2 meters wide
(3.94 feet), and has a dihedral angle of 156 degrees;.
while the lower plane has 8.3 meters spread (271 feet),
2.3 meters. width (73 feet), and a sharper dihedral
angle. The outer ends of this plane are flexible and
curved upward. The surfaces are of varnished Japan
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aviator’s .seat forward to the horizontal rudder.- -The
radiator is capable of carrying 24 liters (6.34 gallons).
A 2-meter (6 56-foot) propeller is carrled on the engine
crankshaft - The overall dlm.enswns of this machine
are 8.4 meters (27.65 feet) long in a-fore- and- -aft direc-
tion, and 8.3 meters (2722 feet) spread Th_s _tqtal
weight is about 320 kilogrammes (705 pounds). The
angle of attack of the planes is about 9 degrées.

As stated above, this machine is the simplest one of
the double-surface type that has thus far been designed,
and in all probability it will make some interesting
flights before long.

THE ' GASTAMBIDE-MANGIN “ANTOINETTE IL” MONOPLANE.

The monoplane’ constructed by Messrs. Gastambide
and Mangin, which was illustrated in our issue of
March 7 last, was one of the first monoplanes to make
an actual flight. It did not fly very steadily, and soon
came to grief, as it was not fitted with either horizon-
tal or vertical rudders. After the acc’ident, the ma-

‘chine was remodeled, and one of the present phdto-,

graphs shows it in flight. The tail with its horizontal
and vertical rudders is shown very well in this illus-
tration. The machme itself appears to be glldmg on
a fairly even Kkeel, and with good stability. No accu-
rate 1nformat10n as to the ﬁlghts it has made of late
has come to hand, but the phovtograph speaks for itself,
and shows that in the remodeling of this machine it
has been somewhat improved. !
WILBUR WRIGHT'S AEROPLANE FLIGHTS IN FRANCE.

After the painful accident he met with on the
Fourth of July, when a bursting water-pipe caused
him to scald his hand, it is somewhat remarkable that
Mr. Wilbur Wright was able, in a trifle over a month,
to guide his new aeroplane in its first flights in France,

.The first flight was made on August 8, above an old
disused racetrack near Le Mans. This flight was
about 114  miles in length, and was accomplished in 1
minute and 45 seconds. The machine left its starting
rail readily, and circled around the track.. There were

The Zens Aeroplane, Which Has But a Single Rudder.

The tail consists of but a single plane, while the horizontal front rudder can be swung to a vertical position for side steering.

paper, and they are shaped with three different curves.
The jotal surfgce.of this machine including the tail is
28 square me,t,ei:s_ (301 square feet). The tail is located
congiderably farther back of the planes than it was
placed - at- first. .- The.machine has a 50-horse-power
Antolnette madtor fitted - with a Fiat carbureter. It
has also a special radiator of thin copper tubes 2 milli-
meterg (0.079 inch) thick, arranged on either side of
the projecting bow -that extends from in front of the

Capt. Ferber Flying on His New Aeroplane.

The motor and. propeller are in front, while the aviator is seated behind. ~ The machine has a small horizontal-and-vertical tall
butforside steering triangular rudders on each end aré used.

RECERT FRENCH AEROPLANES.

many- 8pectaters present, and great enthusiasm was
shown at this, the first public demonstration - given
by the Wright brothers abroad.

- ‘After -two attempted flights earlier in the day, the
first ‘of which failed owing to an assistant not releas-
ing the aeroplane in time and the second of which, 600
feet in length, was cut short by trouble with the mo-
tor, Mr. Wright, at 7:30 P. M., August 10, made an ex-
cellent flight of about 114 miles in -1 minute and 43
seconds, which was at a rate of about 4315, miles an
hour.- This flight was made in a dead ¢alm and was
officially timed. The following day, however, there was
a wind of about 10 miles an hour, and about nightfall
Mr. Wright made a flight of something over 2% miles
in '3 minutes ‘and 44 seconds. He did not fly very
high, but turned readily in and out among the trees
with which the field is studded. The machine rose
and fell, as well as turning sideways, and seemed ‘to
be under perfect control. -On Wednesday morning,
August 12, a still longer flight lasting 6 minutes 56 2-5
seconds was made. In this flight the machine undu-
lated considerably, and at one time rose to a height esti-
mated .to be as great as 90 feet. The flight was offi-
cially timed by the Aero Club of the Department of the
Sarthe. There was a wind of 10 miles an hour blowing
at the time. Toward evening two other short flights
were made in a gusty wind, the aviator keeping his
machine close to the ground, but controlling it with
the same skill as before. The height attained in the
first flight was considered by experts as being very
remarkable, and as showmg the skill and daring ot
this foremost of all aviators.

" The series of flights was terminated for a time"on
August 13, when, after a splendid flight lasting 8
minutes and 52 seconds in the morning, during which
Mr. Wright made seven complete turns of the -field
at a height greater than the tops of the trees, he, at
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the end of a second 2-minute fiight, struck one wing
in landing while attempting to make a sharp curve,
and- damaged the machine slightly. The first fiight
was made at 6:30 A. M., and there was a fresh breeze
blowing.at the time. This seemed to have no effect
upon Mr. Wright’s control of the machine, hgwevgi‘,
and he soared to a height of from 50 to 60 .feet, and
maintained this elevation with the greatest ease. As
no material was at hand for repairing the aero‘pl‘ane,‘
several days will be required in which to do this.

The flights of Mr. Wilbur Wright have completely‘

vindicated him in the eyes of the foreign aeronautic
world, and all the aeronauts and men of science have
watched his performances with the greatest enthusi-
asm. His brother, Orville Wright, expects to experi-
ment with the aeroplane built for the United States
government, during the present week, or the week im-
mediately following, at Fort Myer, near Washington,
D. C.

TP S

THE UNITED STATES AND BRITISH GOVERNMENT
i ) AIRSHIPS. ‘

The -dirigible balloons illustrated on this page are
the two which have been built by Ca_pf. Thomas A.
Baldwin -for our government, and by Col.- Cody for the
British rriilitary authorities. The Baldwin airship, as
noted in our last issue, has been undergoing tests at

Scientific American

between 18 and 21 miles an hour. The official figures
were not obtainable at the time of our going to press.
Capt. Baldwin expected to make the 2-hour endurance
fiight, in which he must average 14 miles an hour, the
following day. |

‘The plans of this new dirigible were published in
SUPPLEMENT No. 1684. TUnlike most of the foreign
airships, Baldwin uses a long quadrangular framework
below the gas bag and suspended from it by netting.
The motor and the small aeroplanes, which act as a hori-
zontal rudder, are placed at the forward end of this
framework. The motor drives the: propeller direct.
The airship carries two men, one of whom' operates the
motor and the aeroplanes for up-and-down movement,
while the other steers.

The British military dirigible, which we illustrate,
is the “Nulli Secundus” of last year remodeled, fitted
with a larger motor, and improved in various ways.
In place of the old engine, a 50-horse-power Antoinette
motor is now used. This is located in a short car
placed below the center part of the airship, and it drives
two propellers, one on-either side of the car. The gas
bag has been fitted with a flat surface on its under
side, and the car is suspended below this. Hexagonal
twin rudders are used at the rear in place of the single
-one employed before, and a horizontal rudder is placed
in front. There is no netting on this airship, the frame-
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it quickly exterminates or drives out the native ants
of any territory of which it takes possession. It .is
a native of South America, and is almost unknown in
the northern part of the continent, except in the
Mis__si_ssippi Valley, where it is found chiefly in the
neighbér]ﬁaooq of New Orleans. The efforts to extermi-
nate it in the Mississippi Valley have proved fruit-
less. In Louisiana whole sugar-growing districts have
been devastated by the pest, which not only works
enormous injury itself, but protects plant scale and
cotton-plant lice, rendering them highly destructive
to the cotton fields and to fruit and ornamental trees.
No wonder, therefore, that its arrival in East Oak-
land, Alameda County, Cal, where it has occupied a
square mile of territory, 'is viewed with alarm by
entomologists. ' Many residents in the infected region
have discovered it, and sent notice of its arrival to
the entomological department of the University of
California at Berkeley, Alameda. County. At a con-
ference held by the members of the entomological de-
partment on July 14, the advent of this formidable
ant was the chief subject of discussion, and Prof. C.
W. Woodworth, who has been investigating the ant,
has sent the following communication to J. M. Gil-
lett, Governor of the State of California:

“I -have the unpleasant .information to report that
the Argentine ant has gained a foothold in East Oak-

Capt. Baldwin’s New Dirigible, Which Was Constructed for the U. S. A.

Signal Corps, Making an Ascent at Fort Myer, Near Washington.

This dirigible differs from foreign ones in having a long quadrangular body frumework suspended from
" netting that covers the gas bag. The propéller is at the front end. Small superposed aeroplanes

form a double horizontal rudder near the front end.

The Remodeled ¢ Nulli Secundus”—the First British
Military Dirigible Balloon.

Note the flat tail and rounded substiucture of the gas bag, as well as the horizontal
and vertical rudders front and rear, and the small car with its two propellers.

THE NEW AMERICAN AND BRITISH MILITARY DIRIGIBLE BALLOONS.

-Washington as to its speed and enduring qualities.
The first trial of the three allowed for the pui'posé
of testing the speed.of this new airship, occurred on
August 12, but owing to trouble with the wiring of
the 8-cylinder CurtiSs motor, no favorable showing
was made in this test. The previous day, however,
the airship flew about 414 miles against a strong cross
-wind, and developed a speed of some 15 miles an
hour. The fiight was from Fort Myer to Balston, Va,,
and back. The distance of 214 miles was. covered in 8
minutes, or at a speed of 15.2 miles an hour. The
return flight was made in the same time,' but in re-
turning the airship rose to an elevation of 1,000 feet.
Upon reaching its destination the aeroplanes at the
forward part of the body framework were directed
downward, and the machine was made to descend
slowly and gracefully to earth. Capt. Baldwin makes
use of a drag rope in alighting, as by means of this
the machine can be drawn down if necessary when
it comes to rest.

The second and third-official speed tests of this new
dirigible were made on August 14 over a course ex-
tending from Fort Myer to West Cherrydale, Va. In
these two tests the airship is said to have averaged

work of the horizontal plane and car being supported
by heavy bands of fabric placed around the gas bag at
intervals. The length of this airship is 120 .feet, and
the diameter 26 feet. Its 56,000 cubic feet of hydrogen
gas give it a reserve lifting power of from 700 to 800
pounds. It is capable of carrying three men readily.

The car is about 12 feet long, and the total height

from the bottom of the car to the top of the balloon
is about 45 feet. }
~ On its first trial on July 24, the airship traveled 9
or 10 miles against a wind of 15 miles an hour. It
rose to an elevation of about 1,000 feet, and there
was no pitching noticeable. The chief trouble met
with was the slipping of the driving belts which op-
erate the propellers. After further trials have been
made, it is expected that this airship will be put in use
by the balloon corps of the British army.
—_—
The Argentine Ant Makes Its Appearance in
California. v .

One of the most dreaded insect pests is the Argen-
tine ant, the scientific name of which is Iridomyrmea
Humilis Maye. It is very small, being less than one-
eighth of an inch in length, but is so pugnacious that

land, .and now occupies about one square mile of ter-
ritory. The insect is known elsewhere in the United
States only in the region about New Orleans; and the
secretary of the Louisiana Crop Pest Commission, in
the last report of the Governor of that State, writes
that the insect has proven itself to be one of the most

~'injurious that has been introduced into the United

States from foreign countries. A most serious aspect
of the problem is found in the destruction of orange

and fig crops in the southern parishes by the ant,

and the danger to sugar cane by its continued in-
crease. It seems to me that the introduction of the
insect is a far greater menace than the introduction
of the white fly, discovered a year ago at Maryville.
I have already reported the matter to State Horticul-
‘tural Commissioner J. W. Jeffrey, but I consider it
important enough to report direct to you.”

_— e r———
Japan’s advance in machine bﬁilding is indicated by
the fact that its exports during the last year were flve
times greater than the average for the last five years.

A large proportion of the exports consists cf cotton
gins, textile machinery, and printing presses, for China.
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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-

Scientific American

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 ig
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 ROOTS GROW DOWN AND SHOOTS 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 nioisture, 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 land 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
1% inch, 14 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 ¥4 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. Augustine, 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 j:hrough a vital organ.

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.

—_— et —

According to Powér, 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 keep 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 vainly 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
up 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 influended 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, as
is naticeable 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

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.
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

The first root'

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-
morphose:d 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

f i ™

The roots grow centrifugally 611 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

in a certain way for

Theroots are growing toward thelight no other 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 appecar-
ance is produced.

When tne piumule was broken
off the resourceful seedling
sent up two in its
place.

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

2. When the radicle is checked the little roots grow

and upward trend of plumule.

WHY DO ROOTS GROW DOWN AND SHOOTS GROW UP?%

1t it cannot grow downward the radicle stops growing ;
but the little roots feed the plant and the
shoot curls upward.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

WRINKLE-ERADICATOR.—FLORA A. PARIS,
New York, N. Y. The purpose of this inven-
tion is to provide a device for eradicating
wrinkles from the human face, and to so con-
struct the device that it will be exceedingly
simple and light, and so that it can be expedi-
tiously and conveniently applied and removed,
and worn without material discomfort.

Of Interest to Farmers.,

GATE.—J. W. MATTHEWS, Brady, Tex. An
object of the inventor is to provide a farm-gate

which can be opened and shut from points re-

mote from the gate itself, which is positive in
operétion, and which requires little force to
close or open it. Tt can be operated at a point
remote by an occupant of a vehicle, and when
opened, remains in that position until a further
manipulation of the operating parts closes it.

Of General Interest,
MATCH-BOX.—C. W. OEerTEL, New York,
N. Y. The object of the invention is to pro-
vide a match box made of a single piece of
paper, which is simple and compact in construc-
tion, more especially designed for pocket use,
and arranged to permit ready access to the
loose matches for convenient removal whenever
it is desired to use the same.
LEAD-PENCIL.—W. B. McKiuMm, Elizabeth,
N. J. One purpose of the inventor is to pro-
vide a pencil with a removable magazine clip
for the sticks of lead, which clip can be manu-
factured and sold independently of the holder,
and can be readily placed in position in a
holder, secured therein, and be conveniently and
expeditiously removed therefrom when empty
for the introduction of a loaded clip.
FOLDING FIELD-GLASSES.—J. B. Kiss-
NER, Baltimore, Md. Each of the sides of the
separate barrels or tubes of the field glass folds
separately, but the swinging frames and sup-
ports fold together. A spiral spring is arranged
around the pivot pin of the folding frame, one
end of the spring engaging a flange, and the
other the frame, the spring acting normally to
swing the connected frames outwardly from the
back.
and when folded the glass occupies but little
space. .
HORSE-COLLAR.—T. G. HapawaAY, Athens,
Ga. This is a double collar, that is, one hav-
ing two pads, an inner and an outer. By the
arrangement of the connection between the roll

and the two pads, they are all firmly secured : ness less expensive.

and a space and roll shoulder are provided for
the hames, which renders it practically impos-
sible for the hames to slip off the roll. A
leather neck pad is stitched to one of the inner
pads at one side, and a strap and buckle con-
nect the ends of the pads.

COOP AND CRATE.—G. HEeiM, Newport
News, Va. By this invention a coop or crate is
provided which may be made of oné or more
units and in which units may be added to in-
crease the capacity of the coop to any desired
practicable extent, and in practice it is pre-
ferred to make the units alike so that they can
be readily added and removed and so repairs
can be readily effected ‘whenever desired.

METHOD FOR COKING HYDROUS BI-
TUMINOUS COMBUSTIBLES. — P. HOERING,
Berlin, Germany. The invention does not per-
mit the escape of steam from the substances
operated upon. The steam is generated in
great quantities during the drying of aqueous
bituminous cembustibles, which precedes the
coking, and the steam is utilized by causing it
to act upon the material to be coked, for which
coking a coke-oven of any kind may be used.

STERILIZING AND PRESERVING POSTS
AND POLES.—H. P. Forsom and H. JoNEs,
Circleville, Ohio. In this improvement the ob-

ject is to so treat the post or pole as to thor-

oughly disinfect the same to stop decay and
kill any germs or parasites that may be at
work, and at the same titme, to prevent further
access of germs, air, insects, or other cause of
decay, infection, or deterioration.
LOOSE-LEAF BINDER.—A. CHRONIK, New
York, N. Y.
durable in construction and arranged to permit

Recesses receive the swinging frames |

This leaf binder is simple and:

convenient opening of the binding flanges for|

the insertion or removal of the leaves and to
allow closing of the binding flanges for securely
binding the leaves in place, the binder being
adapted to be locked against the removal of the
leaves by unauthorized persons.

MANUFACTURE OF COVERED WIRE.—C.
V. ACKERMAN, Passaic, N. J. - The wire is cov-
ered by an insulating plastic substance such as
cement or the like, and this substance is in-
closed in a wrapper formed of sheets, such as
a sheet of tin or the like, the wrapper serving
as a mold for the substance during the subse-
quent vulcanizing or other hardening process of
the substance.

LETTER-CLIP.—C. A. LocCkE, Salt Lake
City, Utah. This device is especially adapted
for use in post-offices, railroad offices, and other
large establishments handling a quantity of let-
ters, and is designed to avoid the necessity for
tying the letters up into separate packages as
is now commonly done. The invention relates
more particularlj to a clip adapted for use in
holding a plurality of letters together.

THEATRICAL PROPERTY.—M.
29 Boulevard Berthier, Paris, France.

wall or shell in a simple and inexpensive man-
ner, and the invention consists in a pliable
material, such as canvas, cloth, or the like
secured to a rigid structure so as to form with
the structure an air tight space and means for
exhausting the air from said space, whereby the
pliable ' material will be drawn towards the
walls of the structure to form a concave sur-
face or backgrouid.

TENSION-GUIDE AND THREAD-CLEANER.
—W. J. ENGLISH, Cohoes, N. Y. The purpose
here is to provide a continuous tension guide
and thread cleaner, which will most effectually
split lumps, motes, and other protuberances
from the thread in its passage from a bobbin
to a _reel, free acting and opposing permanent
magnetic strippers being provided for the pur-
pose, between which the thread passes, which
strippers are loosely mounted in a suitable
frame and applicable to any form of winder or
reel.

DISPENSING AND MEASURING = APPA-
RATUS.—C. Dacosta and P. Dacosta, Cien-
fuegos, Cuba. The invention relates to dis-
pensing and measuring apparatus, and more
particularly to that class for dispensing and
measuring granular - material such as sugar,
flour, and the like, One object is to provide an
apparatus having manually operable means for
dispensing a predetermined quantity of ma-
terial from a bulk of the material contained in
the receptacle of the apparatus.

GEOGRAPHICAL GLOBE.—H. HARGER, Lost
River, Idaho. The globe is rarticularly in-
tended for use in schools. It is hollow and
sectional and provided with means for securing
the sections detachably together and to the
axis upon which the globe revolves in a suit-
able frame. A curved and graduated ruler is
employed, adapted to swing around the globe,
and for use in indicating and drawing merid-
ians and parallels on the surface.

. Mardware,
RATCHET-WRENCH.—A. J. HiesEgg, Calla-
way, Neb. The invention is an improvement in
ratchet wrenches in which a handle is provided

. with an enlarged head having a circular cavity

which receives a rotating block provided with a
recess adapted to receive a nut and also a
movable jaw forming one side of such recess.

.HARNESS.—E. B. GuUEerIN, East Orange,
N. J. The invention has reference to an im-
provement in harness and has for its purpose
the provision of means for attachment between
the ‘collar and neck yoke, which will provide
for a closer and stronger hitech than is ordi-
narily obtained and which will render the har-

CHANNELING-TOOL.—J. C. MERCER, Barre,
Vt. A tool constructed in accordance with this
invention considerably saves in time and labor
over the usual method of working granite, and
can be used to great advantage in hollowing
vases, cutting windows in vaults, cutting steps
and such other similar work; also, after the

- stone has been cut, no further dressing is gen-

erally needed.

Meating and Lighting.

BUILDING-LIGHT. — P. SCHWICKART, New
York, N. Y. The invention refers to walls, sky-
lights, floors, and other parts of buildings, and
its purpose is to provide a light which is sim-
ple and durable, exceedingly strong in construc-
tion, cheap to manufacture, easily and con-
veniently set up, and arranged to insure a
proper and uniform distribution of the rays of
light.

HEATING AND VENTILATING DEVICE.—
T. Jaap, Belt, Mont. . The device is especially
sidapted for school rooms, or places where a
large number of people congregate. Warm air
rises to the ceiling, while cold settles to the
floor, and carbonic acid gas is heavier than air
and settles toward the lowest part of the room. ]
This principle is made use of to obtain a cir-
culatjon, the heated .air passing from the fur-
nace to the room in the ordinary manner, and
the foul air passing from the rooms to the
furnace,

WALL WATER-HEATER.—J. H. MACKLEY,
Denver, Col. The heat from a burner circulates
up through the inner heating space, thence
across a cross space and down along the inner
side of a depending baffie plate, and then up
along the outer side of said plate, and thence
along the bottom and sides of the pan and out
at the outlets, so that nearly all the heat units
will be extracted before the products frem the
burner are discharged at the outlets.

Household Utilities,

FRUIT-JAR COVER.—S. J. VasaLy, Little
Falls, Minn. The invention comprises a securer
for a jar cover constructed of metal in annular
form and adapted for detachable connection
with the body of the jar, its upper portion
being bent inward and downward, and the edge
inturned and inclined downward at an angle to
the horizontal, whereby it is adapted to form a
spring bearing for a cover proper.
" HYDROCARBON-BWRNER.—W. H. CALLI-
HAN, Beaumont, Tex. The object here is to
provide a burner for stoves in which the hydro-
carbon is fed over a wire screen through whichs
the air passes, and in this way form a proper

 mixture for combustion. An object-is to provide

FORTUNY,! a trough in which the Kydrocarbon is contained
The ob-|and from which it is fed by absorbent material

ject of the invention is to provide a concave by capillary action.

Machines and Mechanical Devices.

LEACH-CLEARING DEVICE. — W. FER-
3USON, Kizer, Tenn. The object of the in-
vention is to produce a device which will
obérate automatically to feed itself or advance
downwardly into the leacher as the spent tan-
bark is ejected by it. It concerns itself espe-’
cially with improvements’ in the means for driv-
ing the feeding mechanism, and for raising and
lowering the mechanism to its operating posi-
tion. R . )

CHANGEABLE - SPEED GEARING. — W.
ScorT, Sheridan, Wyo. The object of the in-
ventor is to provide a changeable speed gear-
ing, more especially designed for use on
automobiles and other motor vehicles and ma-
chines, and arranged to permit the operator to
conveniently and quickly change the speed of
the driven shaft or axle, or reverse the same
whenever desired.

AUTOMATIC PENCIL-SHARPENER.—L. B,
CHADWICK, Boston, Mass. The purpose here is
to provide novel details of construction for a
sharpener, preferably operated by electricity,
and which will produce a fine tapered point on
the pencil, the act of placing a pencil in the
machine starting the same and continuing the
operation until the pencil is removed.

SIPHON.—W. P. LOCKE, Canton, Ohio. - 'The
present invention is provided with means for
exhausting the air, a piston and cylinder being
used instead of a collapsible bulb. It relates
particularly to starting devices for siphons
which act by exhausting the  air from - the
siphon, and is intended as an improvement on
the siphon shown in the patent formerly
granted to Mr. Locke. )

Musical Devices,

PIANO-PLAYER ATTACHMENT. — C. E.
PRYOR, Binghamton, N. Y. Mr. Pryor’s inven-
tion relates to musical instruments and more
particularly to piano players having pneumatic
action, his more particular purpose being to
provide means under easy control of * the
operator for opening and closing the doors by
the depression of a pedal or other simple move-
ment.

ACTION FOR UPRIGHT PIANOFORTES.—
J. DELERUE, 10 Campo da Regeneracio, Oporto,
Portugal. The action is provided in a well-
known manner with a check arranged under the
hammer-butt. The invention consists essen-
tially in arranging at the upper part of the
jack a lateral arm and in mounting the check
on a U-shaped spring secured near the axis of
the whip and passing through an opening of
the jack.

PNEUMATIC ACTION FOR SELF-PLAY-
ERS.—F. B. LoNG and E. A. TAPPE, Los An-
geles, Cal. This invention relates to cabinet
players, self-playing <pianos and like self-
players, and its object is to provide a pneu-
matic action, arranged to insure long life, espe-
cially as to the pneumatics, and to produce a
quick and accurate response- of the keys or
strikers, according to the pneumatic to be pro-
duced.

Rallways and Thelr Accessories.

SWITCH.—B. G. WATKINS, Nehawka, Neb.
The invention pertains to switches and is par-
ticularly useful in connection with overhead or
suspended track rails. An object is to provide
a switch for overhead, single track, tram or
railway systems such as are used in storage-
warehouses, packing houses, and the like, by
means of which a car can be easily and
smoothly guided from one track to another.

FIRE-EXTINGUISHER.—N. P. MATLOCK,
Chickasha, Okla. The aim of this invention is
to provide a fire extinguisher adapted to be
used in railway passenger coaches, cars, and the
like, by means of which fires in stoves of the
coaches are instantly extinguished in case of
accident, and by means of which gas or oil
lamps in the coaches are extinguished.

RAILWAY TIE AND RAIL FASTENING.—
J. U. BEATTY, Arrow, Pa. The invention refers
to railway ties and rail fastenings, and the
object is to produce a railway tie having simple
means for fastening the rails thereto, which
will operate to hold the rails securely without
the use of spikes or the ordinary fastening de-
vices.

Pertaining to Recreation.

GAME APPARATUS. —J. CHABOTY, San
Francisco, Cal. The object of the invention is
to provide a simple and inexpensive game appa-
ratus in the use of which each player strives
to complete an incomplete subject-figure, pic-
ture or representation, by attaching members
representing the parts missing from the subject,
upon a blank support rather than directly upon
the incomplete figure.

Pertaining to Vehicles,

VEHICLE-WHEEL.—G: H. Gruss, Goldfield,
Nev. The invention relates to improvements in
wheels designed for use on automobiles or other
vehicles and in which the outer rim or tire is
secured to the hub by a set of spiral springs
and a resilient cushion, whereby the vehicle
upon which the wheel is used is relieved from
all jar or concussion due to road obstructions,
and whereby the normal life and efficiency of
the wheel is materially increased.

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

HINTS TO CORRESPONDENTS.

Full hints to correspondents were printed at
the head of this column in the issue of August
8th, or will be sent by mail on request.

(10831) V. F. asks:.1l. Why is the core
of induction coil made of small iron wires in-
stead of one solid piece? A. The core of an
induction coil is made of wire, and not solid,
in order to prevent the whirling currents,
called ‘‘Foucault” currents, which would travel
round the core if they could do so. They
would heat the core very greatly. 2. Is it the
volts, amperes, or watts that ‘make an electro-
magnet? A. Ampere turns produce magnetigm
in-a coil. One ampere flowing once around a
turn of wire is an ampere turn, and the volt-
age produced by a coil is proportional to the
ampere turns in the coil. Hence a coarse wire
is used of low resistance, so that there may
be a large number of amperes flowing through

.it, and often many turns are put on, so that

the ampere turns may be as great as possible.
This applies to the primary winding. 3. Is
there any relation between sizes of primary
and secondary wires and increase in voltage of
an induction coil? Where can I get a book
which treats in a simple manner the subject of
storage batteries? Also one telling of the pro-
cess of refining crude petroleum? A. Tread-
well’s ‘“Storage Batteries,” price $1.75, is a
good book; Bottone’s ‘“Management of Accu-
mulators,” price $1.50, is also to be recom-
mended. A good book upon refining petroleum
is Brant’s ‘Practical Treatise on Petroleum,”
price $7.50. 4. It is a law in physics that in
the magnetic lines of force, the direction of
such lines at any point is a tangent to the
curve at that point. What, then, is the direc-
tion .opposite the middle of a bar magnet?
Opposite the end? A. The same rule applies
to determine the direction of the magnetic
lines when the lines are straight as when they
are curved. At the middle of a magnet the
tangents coincide with the lines themselves,
as they do also at the ends of .the magnet. A
straight line is a curve with an infinite radius.

(10832) M. W. H. asks: 1. What is
the philosophy of salt causing ice to freeze
and unite in summer (as in case of making
ice-cream), and causing ice and snow to melt
in winter? A. Salt does not cause ice to
freeze in summer and melt in winter. That is
very loose thinking. The ice and salt in the
freezer melt at any time of the year.” The
cream in the inner can freezes because the
heat which melts the ice in the outer box is
taken from the cream in the inner can. The
ice- cannot get heat to melt itself from the
outer air because the box in which it is is of
wood, which is a non-conductor of heat. The
inner can is of metal and so is a conductor of
heat. The cream furnishes heat to the ice and
is cooled and frozen by the process. Ice and
salt will melt in the open air by taking heat
from the air at any temperature above T deg.
F. below zero. Below that temperature they
will not melt. 2. Why does frost penetrate
solid ground so much deeper (in the same lo-
cality) than it does loose, porous ground?
‘A. Solid greund freezes better than porous
ground because the porous earth contains air.
Air is one of the very best non-conductors of
heat, and keeps the heat in the earth. 3. Why
does frost penetrate a wall 12 inches thick
(solid) sooner than the same thickness of wall
with an open space in it, say, for instance,
6-inch wall, 3-inch space, then 6-inch wall,
there being no way to moderate the tempera-
ture between the two 6-inch walls—or even a
12-inch wall with a 2-inch air space in it? A.
The air space in a wall acts just as the air
spaces in the porous ground do in the last ques-
tion. It prevents heat from passing, and thus
houses are built with air spaces in the walls
to keep them cool in summer and warm in
winter. Double windows are used in cold
regions for the same purpose. 4. Would the
explosion of a compressed-air tank be as dan-
gerous to life and limb as other explosions,
say, for instance, steam (outside of being
scalded) or other explosives such as powder
or dynamite? If there be a difference what
is the nature of it? A. Air at the same press-.
ure as dynamite will produce as destructive
effects as dynamite. - It is difficult to imagine
any method by which this can be brought
about. 5. As everything in nature has a
cause, what causes the wind to blow (hard or
easy) ; also what causes it to- change some-
times half a dozen times a day, apparently in
the same temperature (hot or cold)? A. Wind
is produced by the heat of the sun, and always
blows from a place of higher barometric press:
ure to one of lower pressure. This place may
be in the next field in a summer day, and it
may be hundreds of miles away. The wind
rarely travels in a straight line for any con-
siderable distance, but swerves and changes its
dircction as you state.. 6. At what height in a
heated room is the most stagmant air, conse-
quently the most unhealthy ‘and germ-bearing
atmosphere? A. No height can be given for

‘the worst air in a room unless it be at the

ceiling above. Currents quickly diffuse the
bad air to all parts of a room.
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i . i rcuit controller, thermostatic, cks balls, machine for removing the, E. G: Co- tessure .measuring apparatus, hydraulic
vi+91 pages; 61 figures. Price, $1 met. | o C0 e Rolder, B’ L. Winey.. 805700 |  Toomis o, for removing the, H. G '895,650|  A. H. EIEIT +u.ivoinrsarnsnssnnnnsss | 895,991
This pocket edition comprises sections on al- g}gc:ig, lseconds:rty eleettric, tF F. Ll'iili]dis 3 895 772 %yratory crusher, 'C." L. ii&athaway 895633 385'?)34 Pressure retai%ingl mechanism, equalizing 895,657
5 i0al . aces, etc., automatic recording. an ammer crusher, Hiller Barton........ 6,019 tripe B. anell.........oevnennennnnn 59!
gebra, trigonometry, analytical geometry, cal measuring machine tor, Ferro & Hatte- Harrows, “ete., clamp for fastening teeth of,” ' Printer’s filler block, , W. S Warnoek . 895,607
cylus, theoretical mechanics and mechanics of Clots TR . gsg,&g C. La DOW.euuinevioseonsns . :895,475 | Printing machineI,‘ card, M. Mann...... 896,062
- ot es hanger X "Blum. .. 895,615 | Harvester tender, corn, .- 895,721 | Printing press E. Morrison ............ 895,669
materials, and most of the matter was pro-| Fothes “friction, M. Gariand . 805,624 | Harvesting machine, 'beet, T. Eastman.... 895.986 | Printing press bed movement, . Wiiitiock! 899 82
cured from leading sources. Those who have! Cinteh, hfdraulic, 'F. Nash. .. 895,491 | Hat DOX, D. Weber.e.oo oeooeesezesons .. 895,521 | Projectile, G. H. Hoxie...... . 896,021
studied, or  are studying the branches of me- Coaster awn,. A, Lomhardo .............. 895,569 | Hat brims in‘ curling machines, safety de- Pilley, * driving, O. Hartmann. . .
h MR 0y t hti s s eparating machine, 'W. L. Maas.... 896,032 vice for, J. ABAF.......c0onevsnennnans 895,509 | Pulverizer, J. Vandegrift.......
chanics generally taught In engineering courses, ntrolled lock, B..A. Richardson.... 895588 | Hat fastening device E. C.'Scanlan........ 895,500 | Pulverizer, rolling, J. F. Dearing.. 895,731
will find it a reliable and convenient reference | Collar supporter, Gaston & MoOre.......... Hat ‘forming device, L. Stevens............ 895,810 | Pump, air, K. G. Johnston...... 895,643
l)ook Colter, H. A. Taylor... Hay carrier,, W. Gutenkunst.... . 895,555 { Pump, centritugal, S. Udstad...... . 895,604
} d Comb, H. A. Metcalf. 895 483 | Heating apparatus; T.-J.  Porter.... ... 895,679 | Pump, force feed lubricating, J. Rice. 895,683
Computing and recording machine, W. H. Heating system, water, H.:M. Hill........ 895,638 | Pump, hydraulic_pressure, J.” W'. Nelso 895,666
© McFarland  ........... R 895,664 | Heel and means for attaching same to boots Pump, rotary, B. K. Morehouse..... ,488
Computing machine R. R, Lane .......... 895,773 and shoes,. interchangeable, W. White 895,924 | Punching machine, J. L. Bernard 895,944
INDEX OF INVENTIONS Concentrates and slimes saying the values Hinge, J. N. Weller.......cooevieeanennnn. 895,704 | Puzzle rolling pm, J G. Allen.... 895,710
L ' of, 'S. M. Smith.,.. . e meeiieennn. 895,509 | Hopple, "C. Kelly.... . 895,471 Radiator, T. J. Kehoe......... 95,
Concrete mixer, C. ¢’ Lorenz . Hopple, E. L. Gilbert . 895,627 Radiator’ valve, B. E. Van .Auken .895,517
B hi p: B 8ondentsier, f&line le ?li Rlch Heodatrom ggg,‘;gg Horseshoe -air cushion, J. H. s . ggg,ggg %gilllul?] é)reﬁar&tio& ig Lieber.... 895%%3
3 onnecting rod, self o ng, C. O.,. strom , Horseshoe frost calk, A. J. Bartle X ond, M. M. ood........ X
or which Letters Patent of the Construction, method ‘of, €. Meem.,...... 896,064 | Hose support, E. L. McDevitt...... 896,036 | Rail brace and fastening means. therefor,
(éoutact dev‘i‘(rze, I§ ]i_.i,,S_tﬁ?yart Jr. ggg’?%é Hose - supporter, corset protgﬁtor. an}i ahdo; 096,042 | R ntV\; iWhite}r,nan ........... P ggg,(s)gg
onveyer, . . gge . y men supporter, combin M. Pos s 3 astening, . 2
United States were Issued ‘Conveyer, C. W. Levalley. . 896,029 | Hot air pipe, Harms & Spindler «... 895,750 | Rail joint, H. J. Thomas, J 895,909
-Conveying mechanism, W. S, Wyland .. 895529 Hub, C. Heath.......cocvvveunnnn. . 895,858 | Rail joint 1. J. Welch... 895,921
for the Week Ending Cooking utensil, J. J. Conway.. 895,433 Hub, pneumatic, J. R, & J. 895,984 | Rail joint, W. Oppelt................. 896,040
"Cork- turning machine. B. Laue .. 895,774 | Hydrocarbon burner, G. H. Thayer, J . 895,596 | Rail joint,. chair, and tie, J. 896,001
Corn, grain, ete, dry separator ror, A. Indexing system, S. B. Darling.......... 895,974 | Rail joint, insulated, B. G. Braine 895,839
August 11, 1908. : Buridn ... ..l .. 895,616 | Indicator. See Speed indicator. Railway brake, C. F. Gerlinger....... 895,851
gou{tn heager,cih(aﬁr, Al Ii] Kee . Sgg,gg Indo henolvéikescgiidensation products, mak- Railvlgay catcher ‘and delivery system, 896,024
er, ambers,  Jr. . y ng, . chlenk.....c.oo00veveeee.... 895,680  Keefe .......c.cocuivnnen .0
AND EACH BEARING THAT DATE| Cotton gin, sawless. I David. . veevoriis. 895,730 | Ink well, J. Roth....... Railway chair 895,819
gOttOil:]i separator and cleaner,w R. H. Purnell ggg,ggg IInksltand:I J. W. B.]’act])]lt)us . ga}}way crosll tie,AW.TBi)oyer 232,949
9 5 3 ounting machine, , nsole, . von racht.......... . ailway crossing, . ibbs...... . ,600
[Seo noteat end of list about copies of these patents.] | oi00oq® erinle "B, Wil 895522 | Ineulating compound, solid, "J. ' W. Frank.. 895,738 | Railway crossing, E. T. Dumas .. 895.985
-Crate or box, folding, G. H. Rudisill 895,793 | Internal combustion engine, H. Johnston 895,466 | Railway, electric, J. A. Garey.. . £96.071
Crib. hook, J. C. F. Schafer 896,797 | Internal combustion engme.C 0 Hedstrom 895,754 | Railway equipment, A. Pacios 895,784
Acid from chromatic sulfate, electrolyticallg Cultivator, J. D. Lancaster....... . 895,871 | Jar closure, H. A. Spiller................ 895,907 | Railway frog, Strong & Harving.. .. 895,69%

producing chromic, - Adolph, & Pietzsch 895,930 (‘ultivator fender, Bpnton & Jordan........ 895,716} Jars and similar receptucles, "disk " closure Railway, pleasure, F. A. Church.......... 895,427
Acyclic machine, J. E. Noeggerath........ 895,887 | Cultivator or plow and, C.  D. Himebaugh 896 08 for, H. A. Spiller............cc.cou... 895,906 | Railway rail bond, electric, W. E. Oakley 895,582
Adding machine, .F. R. Piper... .. 5,678 | Cultivator shovel attachment, disk, J. L. Journal box, adjustable, F. E. Buxton.... 895,425| Railway signal, H. A. Di . 895.983
Air--cooling apparatus, C. Chase.. .. BOVOT i iiiiiiiiianiasiiseaii s 895.417 ) Knitted fabric guide, C. Sander............ 896,046 | Railway signal, electric, J. S. Sims. .. 895,589
Air ship, O. C. Olsen........ceuviuueennn Cultivator spring trip, L. D, Putney . 895,687 | Knitting machine, Scott & Swinglehurst.. 895,805 ( Railway switch, M. W. Griffin .. 896,011
Am_usement car handling device, A. F. Bia- Current motor, J. E. Belt....... . 895,534 | Lacing device, B. Ferris............cc.... 895,546 | Railway tie, D. W. Bates........ .. 895,413

.................................. 895,946 | Current transformer, P. Schubert.......... 895.801 | Lacings, machine for manutacturing shoe or Railway tie, Trainor & Smith.. .. 895,601
Amusement device, H. A. Bradwell........ 895,951 | Current’ transformer, constant, L. Arnold.. 895,831 similar, W. H. Church Ceeeaieaes 895,724 | Railway tie Rozine & Guthrie 895,687
Anc¢hor of submarine or submersible boats, Curtain pole ‘arid - shade bracket F. Mec- Ladder and bench, combination step, L C Railway tie and rail fastening, metallic, J.

M. Laubeuf.........cooueuieenesennnnnns 895,648 Michael ......... cieieneeeneeenennnenns 895,665 AIDErSON  vevveineerenneronsnsennenaas 395,934 A, StOOPS. . ..iiiiiiiiiiiinttitttaieaas 895,908
Annealing. box, W. B. Bennett............ 895,415 | Curtain st'etching and drying frame, H. Ladle tipping apparatus, foundry, W. Brug- Railway tie, metallic, F. Schell............ 895,799
Anvil, vise, and drill, combined, C. Brewer 895,953 Goldberger ........c.oiciiieiiieeieaanen 895,744 MAND . ieeieeencenencssasecosesssnssnns 896,054 | Railway tie tamping machine, K. Chruszczyk 895,964
Arch and ankie support L. J. Courteau.. 895 539 { Cycle epicyclic driving mechanism, A. H. Lamp, arc. B. A, Stowe.......civvnennnns 895,594 | Ranges, etc., magazine feeder for, H. Cull 895,540
Artist’s work rest or holder, J. C. Dana.. 895,972 Reilly .veivvnevrnvneannnns eeneeenaaes 895.6%1 | Lamp filaments and making the same, elec- Rat trap, S. S. Boyd....covveenieeennnennns
Ash receptacle, T. L. Bristol....... cerenes 89 5420 Desk, H. M. Lees€..ceeavcnss . . tric incandescent, H. Kuzel............ 896.060 | Rat trap, T. Knight...............
Automatic furnace, J. E. Jones........ .. 895,764 Die stock, se]t-oiling J. Mueller Lamp, inverted incandescent or glow, A. J. . Ratchet wrench, G. Hollandsworth..
Automobile construction, W. Morrison.... 895,661 Discharging device for waste material, W. Hofmann .....coeceiieiencecsssoseansns 896.020 | Razor guard, safety, A. A. Warner.
-Automobile tire detachable rim, R. B. Jeff- C. Merrill... .. iuiiieninnnnnnionnnnns . 895,876 | Lamp safety device, O. F. W. Puerner.. 895,789 | Razor, safety, H. Clauss.............

- o2 eeceieccee.. 895,762 | Disk shears, J. A. Sagerdahl.............. 895,895 | Latch, gate, L. B, Finch.................. 895,445 | Razor, safety, J. H. Flagg................
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Classified -Advertisements

this column is 75 cents a line. No less
hAdv:;tuirs u:(z):nmore than ten lines accepted. Count
b a:,ln words to the line. All orders must be accom-
:?z;ied by a remittance. Further information sent on
request. 3 ; _ 1 find
'COLUMN CAREFULLY.—You wi
lel,niﬁ‘I;)s 'If‘g-[iertain classes of articles numbered in
n tive order. If you manufacture these goods
sz'?::c:xls at once and we will send you the name and
address of the party desiring the informatjon. ’_[‘ihe;e
is no charge for this service. Im every case it 18
necessary to give the number of the m::]lm{gé
Where maunufacturers do not respond promptly

inquiry may be repeated. MUNN & CO.

BUSINESS OPPORTUNITIES.

1ON of highest standing having large
w&lchﬁil;)opgil\actory and selling organization. and
ample capita), desires n;o mnnufeacab:gg gedﬂrimﬂgeg nl%::
inventions unauestt . C
gg:?lg’géel:&imted. ‘Address K. A., Box 713, N. Y. City.
)Jnquiry No. 8607.—Wanted to buy an electric
incubator. oot
"BB’S “HINGE JOINT” BELT HOOKS.—No too
rele,i‘;gg SAre beaten into belt with ahammer.f %%1113
$1.00 for 500 hooks. Makes 6 feet in_width o
Webb Hinge Belt Hook Co.. Boonton, New Jersey.

Jnquiry No. 8611.—Wanted to buy springs for
light power purposes.

PATENTS FOR SALE.

E EXTENSION FOR PIANO PEDALS.

—%3.332;5%%?1‘ 6. “i'ml %:allioutg‘}gpi‘:] é)sl" go'?egoyalt!{.

t practical device ; . Ena-

ll;llggecsrflﬁilxlgnmt%s rg,aghl pe}da] I:virttl:l l:.I)Jeelr Fgl%?'fo%%ﬂll:i%
i onls. Pol . {

?ém'ﬁ'é'}g.ve?. gttgggw. 4076 17th St., San Francisco, Cal.

Inguiry Neo. 86'28.—Wanted to buy paving block

machines for use with partly fluid substances.

. —Patent No. 868803. A wood-working
togloﬁ)r il}l\{i‘:algh‘il: arbentmoldings. Address Alphonse
Pelbrin, 1519 St. Aubin Avenue, Detrolt, Mich.

Inquiry No. 8649.—Wanted to buy non-inflamma-
ble,celluloid.

') CASH OFFER for U.S. American rights
ofW;i:DNJggrl’g patent ruler, No. 719.257, 1903. Cellulmt}i
ete. Combines spacing dia'l, foot rule, set nquare.piancd
case. Cable direct. August, Christchurch, New Zealand.

Inguiry Neo. 8630.—Wanted to buy flle cutting
machinery.

,B.—The Rodick Automatic Trolley Car
Fgén)i%r‘ S%‘LP f\lt’{het information address J. Colbert,
323 Warren Street, Boston, Mass.

' Inquiry No. 8652. —Wanted address of manufac-
turers of drop forged wrenches.

HELP WANTED.

1 —M n, about 35 years of age. of mechani-
cam%lNh%‘yE gld experience, as mechanical supt. for large
manufacturing plant in New England. Must be suc-
cesstul in managing help. Manufacturer, Box 773, N.Y.

1nquiry No. 8654.—Wanted addresses of case-
ha;:l‘(lenersy in New York.

WANTED—MISCELLANEOUS.

WANTED.—To manufacture specialties in brass.
ipment for spinning, casting and machine work.
gg:nl:‘leller and Ant Brass Works, Richmond, 1nd.

Inquiry No. 8667 .—Wanted to buy needle, pin and
pen machinery.

BOOKS AND MAGAZINES.

WIRELESS TELEGRAPHY.—Send 10 cents for spe-
cial number of Electrician and Mechanic, devoted to
this subject. Articles on how to make a 4-inch indue-
tion coi‘l magnetic detector. independent interrupter,
indoor wireless, adjustment of detectors on tuned cir-
cuits, wireless telephony. storage batteries. Also hall
seat, 16-foot launch, model engine. telephone installa-
tion, mechanical drawing. ete. List of electrical and
mechanical books free. Sampson Publishing Company,
1151 Beacon Buiiding, Boston, Mass.

Inquiry No. 8682.—Wanted to buy model of old
battleship ** Maine.”

LISTS OF MANUFACTURERS.

COMPLETE LISTS of manufacturers in all lines sup-
plied at short notice at the rate of $13.00 per thousand,
ir large quantities, for big industries and -callings.
Small and special lists compiled to order at various
prices. Thus 100 windmill manufacturers list would
cost $2.50. etc. Certain lists of rare trades are much
more expensive. Thus 100 names of oatmea! manufac-
turers would cost $15. Estimates should be obtained be-
fore remitting. Address A. A. H., Bux 773, New York.

In]%uirg No. 8685 .—Wanted to buy 1i¢ to 2-inch
No. 13 to 18 tempered s pring steel.

A LIST OF 1.500 mining and consulting engineers on
cards. A very valuable list for circularizing, etc.
Price $15.00. Address A. A. H., Box 773, New York.

Inquiry No. 8687.—Wanted to buy motor plows.

Inquiry No. 8691.—Wanted to buy tor export to
British Guiana alcohol motors.

Inquiry No. 8692.—Wanted to buy kerosene oil
motors for export.

Inquiry No. 8694.—Wanted to buy fly wheels and
ball bearings.

Inquirv No. 8699.—Wanted to buy two-stranded
soldered wire for heddles.

Inquiry No. 8701.—Wanted to buy solar engines.

Tnguiry No. 8710.—For machinery for carding,
spinning and weaving jute.

Inquiry No. 8716.—For manufacturers of flower
garden and light frame tools for cultivating, etec.

Inquiry No. 8719.—For manufacturers of safes.

Inquiry No. 8721.—Wanted unwelded tubing that
is used for structural work.

Inquiry No. 8726.—For parties who make * Yan-
kee ﬁem Polish.”

Iuquiry No. 8728.—Wanted the address of The
Frear Novelty Co.

Tnquiry No. 8735.—For Enrtles making a still for
the purpose of extracting alcobol from saw-dust.

Inquiry No. 8736.—For manufacturers of machin-
ery for making matches, also machinery for making
purses and hand bags.

Ingni ry No. 873%7.—Formanufacturers of machin-
ery for making tooth-brushes, shaving brushes, gal-
vanized water buckets, locks, nibs and holders.

Inquiry No. 8738.—For parties manufacturing
casein cement.

Inquiry No. 8742.—For manufacturers of water
still, also of thermorr ster tubing.

Inquiry No. 8745.—For manufacturers of hoops
such as uced as toys, varying in diameter from 23 to 4
feet, cross section approximating %x3 inch, the ends
being lapped and tacked.

Inquiry No. 87486.—For dealers in paper and card-
voard making machines.

Inquiry No. 8748.—Wanted to buy polished or lac-
quered brass in sheets 29 gauge, quarter hard in temper.

Inquiry No. 8749.—For makers of very large
springs, used for running machinery.

Inguiry No. 8751.—For manufacturers of brass,
tea, dessert and table spoons for silver plating.

Inquiry No. 8752.—For manufacturers of paper
m1ll machinery for the manufacture of strawboard and
wrapping paper.

Inquiry No. 8757.—Wanted address of the manu-
gxct.u;ez;, of “The Index Incandescent Kerosene
urner.”’,

Inquiry Neo. 8759.—For a firm to do porcelain
enameling of ventilator Ltops,such as used on the out-
side cf arc lamps.

Inquiry No. 8761.—Wanted to buy a small car-
riage propeiled by electricity so that a lJame person may
get about by himself.

Inquiry No. 8765.—For manufacturers of insulat-
ing paperlinings used in metal covers of electric snap
switches ; also makers of insulating papers angd tools.

Inquiry No. S766.—For parties making pressed
paper goods.

Tnquiry No. 8769.—For manufacturers of an ap-
pliance to attach to the old style razor blade to make
same a safety razor.

Tnquiry No. 8770. -For parties who make short
link twisg chains, links from 1§ inch up,

Inquiry Neo. 8771.—Wanted to buy tune sheets
for Criterion music boxes.

Inquiry No. 8772.—For a machine to make paper
bottles for holding milk,

Inquiry No. 8?74.—For machinéry for making
bags from sisal hemp.

Inquiry No. 8775.—Wanted to buy stock novelty
or jewelry catalogues.

Inquiry No. 8978.—For manufacturers of reapers,
binders and mowers.

Inquiry No. 8779 —For parties manufacturing
gas, gasoline, steam engines and boilers; also packing
and mineral wool, steam supplies, iron and lead pine,
power transmission machinery and steam fitters’ tools.

Inquiry No. 8780.—For parties who make gasoline
stoves.

Inquiry No. 8781 .—For manufacturers of bassand
snare drum shells and hoops.

Inguiry No. 8782.—For manufacturers of Chinese
wood drums, tom toms and cymbals.

Inquiry No. 8783.—For manufacturers of small
drummer’s traps as whistles, rattles, rooster crows, etc.

Inquiry No. 8784 .—For manufacturers of alcohol
burners for lights and stoves.

Inquiry No. 87R6.—For parties to manufacture
glass balls blown about 1} inch in diameter with a
inch hole through the center, should hold about 2
pounds te the square inch of steam pressure.

Inquiry No. 8787.—For parties who manufacture
cat-gut.

Tnquiry No. 8788.—For manufacturers of music
rolls for self playing pianos and organs; also spring
motors for same.

Inquiry No. 8790.— For the manufacturer of
¢ Brooks improved hand pump.”

Inquiry No.
gla.ssqh

Tnquiry No. 8794.—For manufacture f
“Ideal Dust Pan.” rers of the

Inguiry No. 8795.—For a mechanical device for
catching or destroying flies, mosquitos, etc.; also traps
for catching snakes.

K8792.—For a firm that manutactures
olders made of glass.

Inquiry No. 8796.—For concerns manufacturing
stills adapted to the manufacture of denatured aicohol.

Inguiry No. 8797.—For manufacturers of fiber.

Inquiry No, 8798.—For manufacturers of micro
lens used in small articles such as peuncils. charms, etc.

Inguiry No. 8799.—Wanted to buy new or second-
hand box nailing machine for small packing cases.

Inquiry No. 8800.—Wanted completé data in re-
gard to pegamoid.

Inquiry No. 8R02.—Wanted to buy machinery for
clblgmng and polishing oilstones, whitestones or grind-
stones.

Inquiry No. S803.—For manufacturers of files,

screws, druggists’ supplies, hardware in general, and
agricultural machinery.

Inquiry No. 8804.—For parties dealing in wind-
g}icl{:,‘ wood' split pulleys, whgelbarrows, cutlery and

Inguiry No. 8805.—Wanted to buy outfits and
supplies for braging,

Inquiry No. 8806.—For manufacturers of draw-
ing materials.

Inquiry No. 8807.—For dealers in second-hand
cotton machinery.

Inquiry No. 8R08.—For manufacturers of ma-
chinery for making bungs for barrels.

Inquiry No. 8809.—For the manufacturers of
metalized flowers used for hat pins, etc.

Inquiry No. 8810.--For makers or importers of
porous waterbottles or jars to cool arinking water by
evaporation.

Ingquiry No. 8811.—Wanted to buy electric tattoo-
ing needles, inks and stencils.

Inquiry No. 8812.—Wanted 10 buy outfits for
wanufacturing fuel briquettes from sawdust.

Inquiry Neo. 8813.—For manufacturer of the
‘*Steele ” mixer for mixing food products, etc.

Inquiry No. 8814.—Wanted to buy hand lever air
pumps, 100 1bs. pressure.

Inqnir'y No. 8815.—Wanted to bny carriage and
wagon hardware, coal, iron and steel.

Inguiry No. S816.--For dealers of portable gen-
erating outfit to be carried arouna as baggage, a. C. or
d. c. current, same to light about 60, 16 c. p. lam ps.

Inguiry No. 8817.—For a firm that forms small
articles of wire, also a irm to make wooden rings about
3or 4inchés in diameter.

Inquirgy No. 8818.—Wanted to buy specialties in
large q ities.

Ine;li‘r{ No. 8819.—For manufacturers of Excel-
sior Welding Compound.

Inquirg No. 8820.—Wanted to buy pressed flber
boards llg’ob wide and from 1-16 to X{ inch thick.

Inquiry No. 8821.—Wanted to buy machinery for
making &.rough composition board, something like a
straw board,

Inquiry No. 88:22.—For manufacturers of dredg-
ing machinery to be operated by gas engine.

Tnquir;
paper &

Inquiry No. 8%24.—For a firm {0 design and build
an automatic’'tnachine for making finger shields.

Inquiry No. S825.—For manufacturers of a new
device to split wood.

Inquiry No. 8826.—Wanted to buy small fuel com-
pression machines both manual and engine powen.

Inquiry No. 8827.—For manufacturers of annealed
glass. .

Inquiry No. 882K.,—Wanted to buy thin, highly
tempered steel for safety razors.

Inquiry No. 8829.—Wanted to buy machinery for
making pins, hair pins, hooks and eyes.

Inquiry No. 8880.—Wanted to buy machinery for
making brushes and baskets.

Inquiry No. 8831.—Wanted to buy knitting ma-
chines.

No. 8823.--For manufacturers of crepe
paper novelties.

Inquiry No. 8832.—Wanted addresses of ‘high-
grade label weavers, preferably in New Y ork.

895,498
. 896,061

ger
Rectifier system, O. O. Kruh

Refrigerating system, H. Torrance, Jr. 7
Register, J. O. Morris........cocovvnns 895,879
Resistance unit, J. L. R. Hayden.. 895,857
Respirometer, A. G. Warde...... 895,606
Rheostat, C. Wirt........ceevivinennn . 895,822
Rock drilling device, E. E. Messmore...... 895,877
Rocks or ores, mechanism for splitting,

breaking, or pulverizing, A. Gersten-

hauer ......ccoviiiiiiireecncnccccnnnans 895,850
Rod. See Connecting rod.
Rod mill reel, Carlson & Nystrom.......... 895,959
Rolling mill feed table, J. Fawell. .. 895,621
Rolling mill guide, V. E. Edwards. .. 895,442
Rolling mill table, J. Fawell....... .. 895,622 |
Rotary engine, G. W. Brown.. .. 895,841
Rotary engine, J. Hokanson...... .. 895,861
Rotary retort furnace, J. R. Moffitt........ 895,656
Rowing appliance, James & Deacon. .. 895,863
Rubber roll or ring, J. B. Forsyth........ 896,000
Rubber washing apparatus, reclaimed, W.

A, Koneman..........o.veeeeeeecnsnens 895,770

Saddletree bar and steel fork, J. P. Wroe

Safe, T. W. Nygreen.......coceeueeracannns 895,581
Sales strip, continuous, J. R. Williams.. 895,527
Salt holder, H. W. Comstock.............. 5,845
Salt, manufacturing, P. L. Clifton. 895,726
Sash lock, window, A. W. Steele... 895,808
Scale, J. Free................ 96,002
Scale beam bearing, A. Scrivenor.. 895,692
Scarf pin, safety, J. S. Joyce.... .. 895,865
Scissors, J. Feinenburg............oeceuen. 895,444
Seraper coupling, adjustable, L. G. Haase 895,631
Scraper, earth, J. ucker..............
Scraper, wheel mounted push, F. Gehner....
Scrapers, mops, etc., holder for, N. Sven-

= ¢ Y 895,813
Sealing means, vessel, J. M. Hicks 895,461
Seat, Hale & Kilburn 895,453
Self cleaning boiler, J. M. Whetstone.. . 895,922
Self exciting generator, Alexanderson

idegren . 895,933

Self opening die, 895,636
Separator, F. Pardee..... 895,889
Sewing machine, E. J. Too 896,069
Sewing machine gage, M. J. O’Donne 5,4/
Sewing machine, shoe, F. J. Freese........ 895,623
Sewing machines, heating apparatus for °

wax thread, Pedersen.......

Shade fixture, window, E. Engstfeld.
Sharpener, scissors, . N. J. Northam. 895,580
Sharpening tool, E. Young........... 895,70%
Shoe cleaning apparatus, J. Herzog. 895,458
Shoe form, C. R. Towle.....c..cuuus 895,816
Shoe hanger, R. W. Smith............. ... 895,696
Shoe or slipper, swimming, F. C. Gorham 895,451
Shovel driving mechanism, grain, W. B.
Newlon ..coveniiviiiiiiennneennnnnnnns 896,038
Shoveling machine, automatic, C. G.- Hawley 895,457

Shuttle, M. Lauterbach.........ccceeeeeans
Sign, rotary, P. O. Peters.........
Singeing machine, Allsop & Sibson
Sink, bath tub, washstand, ete., C. F. Tracy
Siphen, J. Silverberg.......o.ceeeieeeenans 895,694

3

Slubber or fly frame, R. B. Daly.......... 895,541
Soap and producing the same, liquid, K.

Lendrich ...........ccoiiiiieiiiiinn.. 895,477
Sound box, E. D. Gleason.......... 896,006, 896,008
Sound transmitting and reproducing appar-

atus, Dearlove.............. 895,978
Sparking plug, electromagnetic, O. Carlborg 895,958
Speed indicator, E. C. Oliver.............. 895,670
Spike puller, Jones & Rindress......... . 895,763
Spinning or twisting apparatus, J. H. Tur-

COtEE ittt 895,701
Sponge, fountain bath, B. D. Knickerbocker 895,472
Spoon, M. V. Putnam.........ceecuveeinnnn 896,043
Sprayer, pumpless steam, C. D. Saxton.... 895,897

Spraying apparatus, F. & F. Koenigkramer. 895,768

Spraying apparatus, E. F. Sampson........ 95,795
Spring, P. J. Neate .........ccovuevennn.. 895,49
Square, gage, and bevel, combined, J.

ampe
Stamp, time, G. E. Perry, reissue..
Stays, making, J. Janowitz
Steam generating apparatus,

Escher ........iiiiiiiiiiiiiannnnnn ... 895,938
Steam generator, F.WN. Tilton ..

Foot and Power

Atwood ¥

99 Foot and
Power

“Star
Lathes

FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,

Seneca Falls, N. Y,, U. S. A.

Engine and Foot Lathes
MACHINE SHOP OUTFITS, TOOLS AND
SUPPLIES. BEST MATERIALS. BEST
WORKMANSHIP. CATALOGUE FREE

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati, 0.

and Turret l.athes, Plan-
ers, Shapers, and Drill Presses.
SHEPARD LATHE CO.. 133 W. 2d 8t. Cincinnati, O.

Our Hand Book on Patents, Trade-Marks,
etc., sent free. Patents procured through
Munn & Co. receive free notice in the

SCIENTIFIC AMERICAN

MUNN & CO., 361 Broadway, N. Y.
BraNcH OFFICE: 625 F St.,Washington, D.C.

Veeder
Counters

to register reciprocating

movements or revolu-

tions. Cut full size,
_Booklet Free

VEEDER MFG. CO.
18 Sargeant St. i
Hartford, Conn. il

Cyclometers, Odometers, ‘i"
Tachometers. Counters I'ILW
and Fine Castings. i

ROTARY PUMPS AND ENGINES
Their Origin and Development.—An important series of
papers giving a historical resume of the rotary pump
and engine from 1583 and illustrated with clear draw-
ings showing the construction of various forms of
pumps and engines, 38 illustrations. _Contained in
SUPPLEMENTS 1109, 1110, 1111, Price 10 cents
each. For sale by Munn & Co. and all newsdealers.

THE “BARNES”

e Upright Drills

10 to 50~inch Swing
Send for Drill Catalogue.

W. F. & JNO. BARNES CO.
(Established 1872)
1999 Ruby St., Rocktord, Il1,

TIP TOP
Paper Holder and Guard

(PATENT APPLIED FOR)

Holder can be used separately.
Clean. neat, sa. itary. ill pre-
vent wind from blowing sticky
e fly paper around and other
f les from coming in contact with paper. Strong
and will last a lifetime. Try one. Mailed to any
address in U. 8. on receipt of 25 cents.

J. 0. FORKER, 1858 Fulton St., Brooklyn, N, Y.

h

|

il

Steam trap, R. L. ales ..... Ceeetteeanaen 895,70
Steam trap, Eisentraut & Vieler ...895,989, 895,990 |:
Stirrup, safety, F. B. CurnS............ ... 895,971 |-
Storage battery, G. A. Ford... . 895,649
Stove top, C. M. Genthner ... 895,743
Strainer, H. W. Forssman ........ . 895,446
Strainer, milk, Wagner. & Johnson......... 895,818
Strata, apparatus for extracting the vola-

tilizable contents of sedimentary, D.

R, Baker .......ccciveieiieiianinnnnnns 895,612
Stretching machine bar,, C. H. Knapp. 895,868
Sup porting pin, M. A. Cochran ...... . 895,728
Swinging gate, G. Hoskins ...... 895,462
Swingletree, A. E. Levins .........cc..... 896,030
Table. See Bracket table.

Tabulator, adding, C. P. Wetmore........ 895.523
Talking machine record, E. R. Johnson... 896,059
Talking machine sound box, E. D. Gleason,
896,007, 896.009
Tank indicator, liquid, H. W. Eden....... 895,987
Telephone coin box, C. S. Ellis ........... 895,443
Telephoie coin-operated attachment, pay, E.

J. Lomergan  ...........c.ceeiiiniennnnn 895,777
Telephone receiver support, F. Simons. . 895,695
Telephone support, W. S. Aungst ......... 895,833
Telephone supporting device, portable, W.

S. UDZSt  tiiiieinienrnencnnnenncnnns 895,834
Theater chair, R. H. Gehrke .. . 895,552
Ticket dating and delivering apparatus, au-

tomatic, E. W. & H. Bell............ 895,613

Tie. See Railway tie. -
Tile, K. McLeod .......pcce0uvn . 895,884
Tile mold, Smyth & Perschbacher . 895,904
Tire, E. T. Greenfield ........... 895,452
Tire armor, G. Wilmot, Jr 895,821
Tire protector, L. Crise :. 895,437
Tire pump, automatic, J. C. Booth 895,838:
Tobacco pipe, G. Geltz ereceeaes 895,626
Toe plate, F. Brittan .. 895,840
Tool, H. E. Pastorius .... 895,890
Tool handle, R. H. Smith 895,903
Tool, spring, W. AVery .................. 895,611
Tools, mechanism for controllirg the actions

of, W. G. Bungeroth . 895,722
Torpedo, propelled, H. Lacy 895,870
Tower, L. W. Noyes, reigsue 12,842
Trace carrier, H. Hill '..} . 895,860
Trammel, C. H. Schade.........ccc...... 896,047
Transformer, variable voltage, M. O. Troy. 895,914
Transom lifters, etc., swivel or attachment

for, W. F. Rourke 895,583
Trolley, F. L. Sessions . .. 895,806
Trolley, A. 8. Janin ....... . . 895,864
Trolley support, H. G. Garr 895,993
Truck column guide and . bolster construc-

tion, car, Floyd & Murray ............ 895,737
Truck, freight car and locomotive tender, 4

Wright & Stebbins .i................. 895,827
Truck, railway car, H. S. Hart ..... vee.. 895,559
Truck, swing motion car, C. F. Murray... 895,780
Trunk harness and clutch, H. M. Sprague.. 895,590
Turbine, A. Jude ...........c0cnne P 895,644
Turning aevice, C. M. Andersen .......... 895,713
Turret cross slides, means for operating, J.

Potter .......... e seaaeaeas 895,788
Typewriter carriage scale’ or indicator strip,

R. Gradwell ......... .. ...iiiiiinnnn. 895,745
Typewriter changeable type, G. Macis..... 895,652
Typewriters, printing point indicator for, G.

Persson  .......iiiiiiiiiiiiiiiiie 895.891
Typewriting machine, H. A. Briggs. . 895.720 .
Typewriting machine, C. E. Smith..... . R95.807 ;
Typewriting machine, C. E. Tomlinson.... 895.9]2"
Typewriting machine, J. Felbel ........... 895,996 |
Typewriting machines, ribbon throw mech-

anism for, T. Oliver ................. 895.671
Underfed furnace. J. E. Jones. . 895.765
Underskirt, E. Colby ......... .. . 895.430
Urinary apparatus, D. Girouard............ 895,852
Vacuum tube apparatus, D. M. Moore.

895,486, 895.48T7
Vacuum tube lighting, D. M. Moore....... 895,485
Valve for gasoline motors, inlet, A. J. Mc-
L 1 895,576
Valve for hot water heating systems, re-

lief, G. Cripps . e.ovvvnnieennennnn 895.436
Valve gear, L. E. Feightner .. R95.995
Valve, pressure reducing, F. T. Cable...... 895,426

i .

rl}oncrete, Reinforced [:um:rete1

AND

Concrete Building Blocks

Scientific American Supplement 15648 contains an
article on Concrete, by Brysson Cunningham.
The article clearly describes the proper com-
position and mixture of concrete and gives
results of elaborate tests.

Scientific American Supplement 1538 gives the
proportion of gravel and sand to be used in
concrete.

Scientific American Supplements 1567, 1568,
1569, 1570, and 1571 contain an elaborate dis-
cussion by Lieut. Henry J. Jones of the
various systems of reinforcing concrete, con-
crete construction, and their applications.
These articles constitute a splendid text book
on the subject of reinforced concrete. Noth-
ing better has been published.

Scientific American Supplement 997 contains an
article by Spencer Newberry in which prac-
tical notes on the proper preparation of con-
crete are given.

Scientific American Supplements 1568 and 1569
present a helpful account of the making of
concrete blocks by Spencer Newberry.

Scientific American Supplement 1534 gives a
critical review of the engineering value of
reinforced concrete.

Scientific American Supplements 1547 and 1548
give a resume in which the various systems
of reinforced concrete construction are dis-
cussed and illustrated.

Scientific American Supplement 1564 contains an
article by Lewis A. Hicks, in which the
merits and defects of reinforced concrete are
analyzed.

Scientific American Supplement 1551 contains
the principles of reinforced concrete with
spme practical illustrations by Walter Loring
Webb.

Sdiéntific American Supplement 1578 contains
‘ap article by Louis H. Gibson on the prin-
fples of success in concreie block manufac-
ture, illustrated.

Scientific American Suppl t
steel for reinforced concrete.

Scientific American Supplements 1575, 1576, and
1577 contain a paper by Philip L. Wormley,
Jr., on cement mortar and concrete, their
preparation and use for farm purposes. The
paper exhaustively discusses the making of
mortar and concrete, depositing of concrete,
facing concrete, wood forms, concrete =side-
walks., details of construction of reinforced
concrete posts.

Each number of the Supplement costs 10
centa.

A set of papers containing all the articles
above mentioned will be mailed for $1.80.

Order from your newsdealer or from
MUNN @ CO.

361 Broadway, New. YorKk City
. _J)
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Popular Books

HOME MECHANICS|
FOR AMATEURS

By GEORGE M. HOPKINS,
Author of ‘‘Experimental Science”
12mo. 370 Pages, 320 Illustrations

Price, $1.50 Postpaid

The book deals with wood working, household orna-
ments, metal working, lathe work, metai spinning, silver
working; making model engines, boilers and water
motors ; making telescopes, microscopes, and meteoro-
logical mstruments, electrical chimes, cabinets, bells,
night lights, dynamos and motors, electric light, and
an electrical furnace. It is a thoroughly practical book
by the most noted amateur experimenter in America.

Experimental Science

By GEORGE M. HOPKINS
Revised and Greatly Enlarged. 2 Octavo
Volumes. 1,100 Pages. 900 Illustrations
Cloth Bound. Postpaid. $5.00

Owing to the amount of new matter added the book
is now published in two volumes, handsomely bound in
buckram. Of the additions which have been made,
among the most important are: A full illustrated de-'
scription of 3 H. P. Electric Motor, prepared expressly
for this edition of *“ Experimental Science ”; chapters
on Alternating-current Macbinery, and clear, concise
Explanations of Wireless Telegrapby and Telephony,
Electrical Measuring Instruments, the Electric Clock,
the Telegraphone. High Tension Currents,the Nernst
Lamp, and methods of measuring the heat of the stars.
No other work contains such a fund of trustwortby up-
to-date scientific information, presented in a clear and
simple style. Send for descriptive circular.

Scientific American
Reference Book

12meo, 516 Pages, Illustrated, 6 Colored
Plates. Price, $1.50 Postpaid

The result of the queries of three generations of
readers and correspondents is crystallized in this book
which is indispensable to every family and business
man. It should be found on every desk. Itis exten-
sively used by government officials. It hasbeen revised
by experts. The book contains 50,000 facts and is much
more complete and exhaustive than has ever been at-
‘tempted. It is prefusely illustrated with engravings,
many of them imparting the information by means of
comparatlve diagrams.

The SClel‘ltlfIC
American Boy

By A. RUSSELL BOND
320 Pages. 340 Illustrations

Price $2.00 Postpaid

This is a story of outdoor boy life, suggesting a large
number of diversions which, aside from affording en-
tertainment, will stimulate in boys the creative spirit.
In each instance complete practical instructions are
given for building the various articles.

The needs of the boy camper are supplied by the
directions for making tramping outfits, sleeping bags
and tents; also such other shelters as tree houses,
straw huts, log cabins and caves.

Stage Illusions

M AGI and Scientific

Diversions, including Trick Photography

The illusions are illustrated by the highest class of
engravings, and the exposes of the tricks are, in many
cases, furnished by the prestidigitateurs themselves.
Conjuring, large stage illusions, fire-eating, sword-
swallowing, ventriloquism, mental magic, ancient magic,
automata, curious toys, stage effects, photographic
tricks. and the projection of moving photographs are
all well described and illustrated
By A. A. HOPKINS. 568 pages. 420 illus. Price $2.50

A Complete Electrical
Library

By Prof. T. 0'CONOR SLOANE

An inexpensive library ot the best books on Electri-
city. Put upin a neat folding box. FKor the student,
the amateur, the workshop, the electrical engineer
schools and colleges, comprising five books, as follows:
Arithmetic of Electricity, 138 pages.
Electric Toy Making, 140 pages..... 1.00
How to Become a Successful Elec trlclau, 189 pawes 1.00
Staadard Electrical Dictionary, 682 pages.......... 3.00
Electricity Simplified, 158 pages. ... 100

Five volumes, 1,300 pages and over 450 illustratwns I

A valuable and indispensable addition to every library.

OUR GREAT SPECIAL OFFER.—We wil
send prepaid the above five volumes,handsomely bound
in blue cloth with silver lettering, and inclosed in a neat
foldingbox,at the Special Reduced Price of $5.00
for the complete set. The regular price of the five
volumes is $7.00.

The New Agrlculturef

By T. BYARD COLLINS

12mo, 374 Pages, 160 i-llugtrations
Cloth. Price, $%.00

This valuable work sets forth the ghanges which
bave taken place in American agricultural methods
which are transforming farm life, formerly 8o hard, into
the most independent, peaceful, and agreeable exist-
ence. KFarm life to-day offers more inducements than
at any. previous period in the world’s history, and it is
calling millions from the desk. The present work is one
of the most practical treatises on the subject which has
ever been issued. |

The latest and best book on the subject. Contents:
L The New Call to the Farm.—II. The New Soil.—
Irrigation.—III. The New Fertilization.—[V. The New
Transportation.—V. New Interests.—VI. New Crea-
tions.—VII. New Varieties.—VIII. New Practice.—IX.
New Machinery.—X, The New Inspiration.
== Speclal circularof contents of these volumes sent free.

MUNN & CO., 361 Broadway, New York

12meo.

Valve, tank flush, H. C. Freshour..895,741, 895,742
Valve tlmmg device, explosive engine,

) | 895,645
Valve with overflow attachment, regulate

automatic swinging, O. Noble...... 896,039
Vehlele body supportmg plate, B. W.

Burdett ......ciiiiiiiiiiiiiiaaan 895,537
Veh1c1e cleaning device, E.-P. Gaylord.... 895,551
Vehicle collapsible foot rest, C. J. Harris. 895,632
Vehicle speed signal, G. L. Cooper........ 895,434
Vehicle wheel, A. Graff ............. .. 895,554
Vehicle wheel, B. Hembree .. 895,561
Vehicle wheel, A. Schultz ....... . 895,802
Vehicle whee., L. H. Barry .............. 895,941
Vehicles, means for supplying and control-

ling electric current to motor, A. Palm-

POS coeeenonuanannnnnnsasasanensnnenans 895,785
Velocipede, N. H. Peppler ................ 895,675
Vending apparatus, prepayment, F. E. Mor-

.................................. 895,779
Vendlng machine, coin operated, F. W.
UCKET  teviinniiieeecene eiannnnnn 895,516
Vending machine coin receiver, W'. C. Han-
................................... 896,012
Vendmg machine, newspaper, W. A. Schenck 895,899
Violin, F. M. Stone ...............cciuvnn. 895,593
Voltage protector, Hanchett & Shaw ..... 895,854
Voting machines, independent vote mechan-

ism for, S. Loe .........ciiiiiiiinninnn 895,872
‘Wall bracket, electrical conductor, L. Tins-

JeY i e 895,911
Washing machinc ge.ring, A. K. Victor... 895,518
‘Washing machinc gearing, A. Plagman.... 895,585
Water closet flushiag tank, C. & E. 'G. Pfau 895,677
Water closet flushing tanks, escape valve

for, C. Pfau .........coiiiinininnnnenn.. 895,676
Water cooler,- I. Newell . 895,782
Water heater, T. W. Pitche . 895,6

Water heater, auxiliary, J. House .
‘Water heater, solar, F. M. Huntoon....
Watering fountain, stock, B. M. Stiles
Weather strip, O’Sullivan & Watson
Weighing machine, automatic; T. R. Weyant

Weighing machine, fluid, O. Gunderson.... 895,748
‘Well strainer, oil and water, H.-R. Decker. 895,733
Wheel. See Car wheel.
Wheel automatic brake, vehicle, O. L

Herod ......cccciiiiiiiiioiiiiiinnnan, 895,859
Winding machine. thread, T. Hansen.. .. 895 455
Window guard, H. H. Ashlock ....... . 895,832
Window screen bracket, 'W. 8. Hoo 895,7
Wire into lightning rods machine for twist-

ing, A. J. Dooley .......ic.eeiiinniiinn 895,440
Wire rods, process of and apparatus for

cooling, F. H. Daniels ............... 895,973
Wire stretcher, W. M. Murfin 95,
Wire working tool D. Glenn 896,010
Wrapping machine, R. A. Berger 895,945
Wrench, C. M. Andersen ....... 895,712
Wrench, W. Muller ......... 9,882
Wrench, H. C. Saunders ................. 895,896
‘Wrench adjustable support, ratchet, J. Lang 895,647

. DESIGNS.

Game device, parlor, S. D. Stone..... . 39,443
Globe, glass, G. ‘Wehr 39,442
Pan lifter, B. F. Bain 39,441
Spoon, souvenir, Whellams & Pinkham 39,440

TRADE MARKS.

Abrasive materials and sharpening stones,

certain, Simmons Hardware Co......... 70,180
Acid preparations for baths, carbonic, Hy-

gienic CO. ....viiiiiiiiiiiiiii i 70,242
Alarm whistles, Sireno Co. ................ 70,228
Ale, beer, and porter, Consumers Brewing

L 70,220
Baking power, Col'feyvllle Mercantile Co... 70,219

Bibs and valves, T. Savill & Sons.......... 70,225
70,228

Blood purifier, J. P. Smith ...............
Boots and shoes, leather, Beasley-Hardwood

Shoe €O, ..ivirirniveeennnneneenneens 70,182
Brooms, Gardner Broom Co. ........ 70,195, 70,196
Canned salmon, Northwestern Fisheries Co.. 70,208
Canned vegetables, Nininger & Frantz...... 70,207
Cement, Portland, Bonner Portland Cement

[0 A 70,193
Cigars, Steele Wedeles Co...... . 70,233

.l 70192
70,179

Cloth dress goods, 1. Salfner ... .
Coal, splint, North-East Coal Co...........
Coats, vests, trousers, overcoats, collars and
cuffs, gloves, and hats, Brokaw Bros....
Cocktails, G. Stiegler & Co. ...............
Cotton piece goods, J. H. Meyer............
Cotton piece goods, Murphy Grant & Co.
Electrical supplies, certain, Ohio Brass Go.
Engines, steam, gas, and explosion, Societe
industrielle et commerciale de la Moto-
Reve ... . ..
Foods, certain, Colorado Canning Co..
Gasoline, Cincinnati 0il Works Co
Hair from hides, compound for removing, L.

CheeSeman .......e..coeevnieeuncnnnnenns
Hair tonic, 1iquid, W. Southworth.
Ham, bacon, and lard, T. L. Boyd

Hay and straw, haled, E. Steen & Brother. 70,181
Hoes, rakes, agricultural forks, and potato
heoks, Union FKFork & Hoe Co.......... 70,235
Hosiery, R. H. Macy & Co................ 70,185
Insecticides for destroying bedbugs, W.
Peterman .......ceeeereenrnneennnecnns 70,243

Insulators, electric, Albert & J. M. Anderson
Manufacturing Co. ...........coiiiennn

Journal, monthly trade, R. H. McCready..

Knit s%k and cotton gloves, Julius Kayser

70,202
70,206
70,184

&
Knitted underwear and hosiery, C. Simon’s

ONS  ~ v ettt ittt ettt 70,188
‘Lamps, 1nnandescent electric, Sunbeam In-
candescent Lamp Co. .......... . 70,213
Leather and shoe polish, A. Krebs.. ,178
Lubricating grease, Cincinnati Oil Works Co. 70,217
Lumber, John L. Roper Lumber Co. .. 70,177
. Malt extract American Diamalt Co 70,236

Mattresses, Louisville Pillow Co. ..
Medicated tablets, Dr. J. H. McLean
Medicinal pills for diseases of the liver, Sor-
rells Drug Co.
Medicinal preparations for certain diseases,
W. M. Grover
Medicine for the treatment of gall-stone -
eases, O. F. Schmid Chemical Co.......
1k

70,231
70,241
70,226

Milk, condensed, National Condensed
GO0, ettt 70,211
Moccasing, Shieids Bros, . 70,187
Oil, lubricating, Cincinnati ()l Works Co.. 70,237
Palnt Chas. R. Long, Jr.. Co.............. 70,21
Paper, carbon, - Rogers Manifold & Carbon
Paper Co. ..............

Perfumes and face powders,

Poker chlps, Siemon Hard Rubber Corpora-

Powder, tooth, S. Hirao_ .
Printers’ quoins, H. A. H(mpel

Refrigerators, Herrick Refrigerator & Cold
Storage e e eacaeseeeeaaaa 70,197, 70,198
Remedy for certain diseases, J. E. Pred-
3 110 - 70,244
Re!nedy for coughs and colds, B. F. Troup
................................. 70,234
Ribbons, velvet Passavant & Co. .......... 70,191
hirt waists, ladies’ and misses’, Morgan-
Anderson CO. cviveecrnnvnncnennnnnnanas 70,186

Shoe polish, Black Cat Polish Co.

. 70,176
Soap, Louisville Soap Co.

.. 70224

Soaps, F. Bagot & CO. .c.ivveevennnnannnnn 70,175
Tobacco scraps or clippings, C. H. Swert-

fager, Jr. ....iiiiiiiiiiiiiiiiiiieaaa 70,214
Tools, certain, T. R. Ellin .......... 0,239, 70,240
Underskirts and overskirts of cotton, srlk

and mixed fabrics, R. Strahl........... 70,201
Whiskies, blend rye, S. Kapnek ........... 0,210
Wire, resistance, Driver-Harrls Wire Co... 70,205

Wood fillers, Bridgeport Wood Finishing Co 70,183

A printed copy of the specification and drawing
of any patent in the foregoing list, or any patent
in print issued since 1863, will be furnished from
this office for 10 cents, provided the name and
number of the patent desired and the date be
;i'{lve;:n. Address Munn & Co., 361 Broadway, New

ork.

Canadian patents may now be obtained by the in-
ventors for any of the inventions named in the fore-
going list. For terms and further particulars

. address Munn & Co., 361 Broadway, New York.
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LET _US BE YOUR FACTORY

STAMPINGS, MODELS, EXPERT WORK

THL G l()Bl' MACHINE
) Hamllton St., Clevelnnd, O,

AND STAMPING

Co.

Corliss En%mes,
and Bottlers’ Machiner,
FG. CO., 899 Clinton St,, Mllwaukee, Wis

Brewers’

TER

MODELS sfvoriis Seveitbed oo eceicers:.

. V. BAILLARD. 24 Frankfort Street, New York.

RUBBER. T

PARKER, STEARNS & CO.,

trt Manufacturers
Fine Jobbing Work

228.229 South Street, New York

,recelved at this office until 3 P.

' and build cars in all their details.

ELECTRIC GOODS,—Big Cat. 3 ¢ts. Want

Agents. Ohio Electric Works, Cleveland, O.

HOEFT & COMPANY

Die Makers, Machinists and Machinery Builders

120 Michigan St., Chicago, U. 8. A.

MODELS

LSTARLISHED 1867

fCHlCAGO MODEL WOHR

Experimental & Model Work

Cir. & advice free. Wm. Gardam & Son. 221 Fulton St,N.Y

THE INTERNAL WORK OF THE

Wind. By 8. P. LANGLEY.
¥ the leadlng authority on Aerod
value all interested in ships.
AMERICAN SUPPLEMENTS 946 and 947.
cents each, by mail.
New York Clty, and all newsdealers.

A painstaking discussion
atmcs of a subject
ScxaN'rlmc

 Telegraphy

Munn & Company, 361 Broadway. )

SEALED PROPOSALS.

U. 8. ENGINEER OFFICE, JONES BUILDING,
Detroit, Mich., July 22, 1908. Sealed proposals for earth
excavalion_for lock pit at Sault Ste. Marie. Mich., will
be received at this office until 3 P. M., August, 24 1
and then publicly opened. lnformatlon on application.
C. McD. TOWNSEND, Lieut.-Col. Engineers.

U. S.
Detrog

ENGINEER OFFICE, JONES BUILDING.
Mlc July 22, 1908. Sealed proposals for
10,000 barrels of Portland cement will be
M., August 24,
and then publicly opened. Information on.application.
C. McD. TowNSEND, Lieut.-Col. Engineers.
w ANTED Competent, thoroughly trained en-
gineer and practical shop manager
for factorymanufacturing automobiies, now in success-
ful operation. Must have enough experience to design
To the right man a
reasonable sal: and unlimited opportunity assured.
Advise contiaentially with exceedmgl% full particulars
and references. COMPETENT, Box

%

MODELS
TOOLS

SPECIAL

DIE
/ MACHINERY

U lnl( WORKS
8, Jefferson \lrlLl. Chicngo, 1L

Magical Apparatus.

Grand Book Catalogue. Over 700 engravings

&

2e¢, Parlor Tricks Catalogue, free.
MARTINKA & CO.. Mfrs., 493 Sixth Ave., New York

Circular free. Wonderful
automatic teacher. 3 stvles
Qup. OMNIGRAPH

Dept. 52, 89 Uort-
Tand S5, New Yort,

NOVELTIES & PATENTED ARTICLES
_MARUFACTURED BY CONTRACT. PUNCHING DIES, SPECIAL MACHINERY.
E.KONIGSLOW STAMPING & TOOL. WORKS, CLEVE LAND. O,

GIVE ME A GHANGE,%SJE%Q%‘&“JSS:

cial machinery designed. Ideas develo ﬂe
Perry, 170 Cumberland St., Brooklyn, N.

MASON'S NEW PAT. WHIP HOIST

for Outrigger hoists.
direct from teams.

Fasterthan Elevators, and hoist
Saves handling at less expense.

Manfd. by VOLNEY W, MASON & CO., Inc.

Providence, R. I, U. 8. A,

HESCHWERDTLE STA
STEEL STAMPS, LETTERS

CO.

GURES

BRIDGEPORT CO NN.

INVENTOR

lowest prices. - Send perfect sample for
low estimate and _best' expert advice

THE EAGLE TOOL

to order ;

We manufacture METAL
SPECIALTIES of all kinds,
largest equipment ;

FRE

0., Dept. A, Cincinnati, O.

E

Chemical Analyses

Industrial products examined and working
formulas provided, processes improved, coun-

sel and expert evtl;g.enf:e Atsosay of 101;23. alllozs. w;ater
nud fuels etc., © nventors assisted; instruction,
lished 1832, Monadnock Laboratory, Chicago.

LEARN WATCHMAKING

We teach it thoroughly in as many monthsas it
formerly took years. Does away with tedious apprer.
ticeship. Money earned while studying. Positions se-
cured. Easy terms. Send for catalog.

ST. LOU18 WATCHMAKING SCHOOL, 8t. Louls, Mo.

Some Extraordinary
Short Stories

Here is a remarkable collection of stories which Collier’s
has just secured for publication in early issues:

The Adventures of Melissa . . .

A New Sherlock Holmes

River and Ring.
The Road Agent

Other People’s Cake

The Cub Reporter

Bailey’s Experiment.

Georgia . .

The Venture of the Flying Hind . .

The Paths of Judgment .

The Passing Star
The Bride’s Dead
He Also Serves.

The Medico-Strategist .
The Farm by the Forest.

Story . . .

. By Rudyard Kipling
By A. Conan Doyle
By Anthony Hope
By Stewart Edward White
By Mary E. Wilkins-Freeman
By Rex Beach
By Perceval Gibbon
By John Luther Long
By James B. Connolly
By David Gray
By John Fox, Jr.
By Gouverneur Morris
By O. Henry
By Samuel Hopkins Adams

. . . . .

. . . .

By Josephine Daskam Bacon

Each story is written by one of the masters of short-story fiction.

Each represents its author’s full power.

Some are amusing, some

sad, some remarkable for strong character-drawing and some for

dramatic incident.

They form a collection the equal of which has

probably never been gathered together at one time by any periodical.

Illustrated by America’s Foremost Artists

Collier’s

The National Weekly

The Edison Concrete House

How it is constructed, how much it will cost, is it practical from an architectural and
engineering standpoint? These and other 1mportant uestions relating to the structure
are discussed in a good, thorough, illustrated article published in SCIENTIFIC AMERICAN
SUPPLEMENT 1685, Price 10 cents by mail, Order from your newsdealer or from

361 Broadway, New York, N. Y.

MUNN & COMPANY, Publishers




132

Scientific American

Avaust 22, 1908,

@E MANUFACTUREYMOULDED AND
SPECIAL RUBBER GOODS OF EVERY
DESCRIPTION. AND CAN FURNISH

ANY SPECIAL RUBBERARTICLE
TO. YOUR SATISFACTION

; %Q\\K%ELTING &PAC/W
‘@\\9193 CHAMBERS STREET. f%
UEW YORK,

of ATaterial and {hilest grade
hine that proves ifs qu: nht\ by
ts and private savice,

Correct Scientific Desizn, the Bes
aship combined in a1
complishuent. in public
ne with all the zceal que

ies of 2 tonring automobile, at
Write for onr catalog that

ws vor why.

olph St.. Chicago, 111

EUEHZ

BINOCULAR

_.J “PAGOR”

smallest and newest PRISM GLASS

Has not its Equal. Possesses extraordinary

The
made.
sharpness and cleamess.

Descriptive catalogue sent on request.

C. P. GOERZ AMERICAN OPTICAL CO.
52 Union Square, E., New York

Sax Fravcisce, Car.
703 Claus Spreckels Building

Crrcaan, TrL,
1514 Heyworth Building

|LEARN TO BE A WATCHMAKER

——_ o Bradlev Polytechnic Institute
Liorolozical Ilr;\mmen
Peoria, i
Formerly Parsons P‘L'u] e

Largest and Best Wateh Sehool
in Amerien
We teach Watch Work, Jewelry,

B
T

remus near schoal at moderate rates.
Send for Catalor of Information.

CRUDE ASBEST(IS

DIRECT FROM MINE

PREPARED R. H. MAR"N,

ASBESTOS FIBRE | oFFICE. ST.PAUL BUILDING
tor Manufacturers use 220 B'way, New York.

For supplving runnin: water in summer hotels and
Tesorts, xanatorinws, irrigation purposes, dairv farms and
country houses, tae

Niagara Hydraulic Ram

t

A Wonderful Automatic Pump
d'!ll‘

5

has no vqual
for repairs.

anteed estimate.
Towers,

allention; no o

Reypires 1o
AA aud g

Write for Booklet

We furnish Caldwell Tanks zuc
NIAGARA TIYDRAVLIC ENGINE €O.
Factory:

140 Nassau St., N. Y. Chester, Pa.

60 YEARS''
EXPERIENCE

TrRADE MARKS
DESIGNS

COPYRIGHTS &C.

Anyone gending a sketeh and descriptinn inay
quickly ascertain our opinion free whether an
invention is probably patentable. ¢ mnmqun.
tions atrictly confldential. HANDBOOK on Patents
sent free. Uldest agency for securing patents.

Patents taken through Munn & Co. recelve
gpecial notice, without charge, in the

Scientific American,

A handsomely illustrated weekly. Largest eir.
culation of any scientific journal. Terms, $3 a
ear ; rnur months, $1. Sold by all newsdegalers.

U N & Co,2618rozamar. New York

Brench Office, 625 I 8t.. Washington, D, C.

l

HOW
Furnace for Amateurs {’se.—'I'heutilization of 110 voit
electric cireuits for small furnace work.
Hopl\ms

APIDS—which are exclusively commercial motor cars for all
purposes—pay big dividends on their first cost from the fact
that they cost much less to operate and maintain than the
necessary number of men, horses and wagons to do an equal amount of
work. And they do the work so much more quickly and satisfactorily.
Rapids are unquestionably the demonstrated success of modern, 20th
Century methods of trucking—merchandise delivery—passenger car transporta-
tion and sight-seeing, as well as for police and hospital service.
So, whether you are a manufacturer or merchant, interested in commercial motor
cars, or wish to engage in a most profitable business with one or more sight-seeing
Rapui Passenger Cars or are prepared to properly resresent us as our agent, I ask you
to write us and let me submit all facts which apply to your requirements. We are

Makers of Commercial Cars Exclusively

No other manufacturers in America even ¢laim -5 be prepared to furnish commercial
cars exclusively for every purpose. Qur many years of experience—Qur list of patrons—
Qur Rapid Cars themselves, as shown in every style and variation cf style to suit every re-
quirement, all constitutes our claim for your consideration.

e do not allow agents to represent us unless they are prepared to properly demonstrate
Rapids to prospective purchasers who are constantly writing us. So I ask yuu to write to the
factory—let us know your requirements
and I will see to it that you aie
promptly furnished all facts—
figures—prices—and comparas.,
tive advice based upon our
valuable records cevering
our own many years experience
and the experience of representative
b users of Rapid Cars. Your inquiry,
3 stating your requirements, will have my
Prompt «ilent1omn.,

H. G. Hamilton, Treas.
A\ Rapid Motor |
\\ Vehicle Co. |
507 Rapid Street
Pontiac, Mich.

BARCALO Mreg
“QUALITY NAKERS™ ~—
METAL BEDS SPRINGS MATIRLSS

Showing One Style
Rapid 114-Ton Truck

MENNEN'’S

BORATED TALCUM

TOILET
POWDER

for After Shaving.

Insist that your barber uses
Mennen s Tojlet Powder atter he
shaves you. It is antisebtic, and will prevent
any of the many skin diseag cntracted,
liet for Priclkly 1 ing ani K&y
s of the skin. odor of persp
n's—the original.  Sold unx\\hue, or mailed for
SAMI'LE FRE
ARD MEN?

KEROSENE MARINE MOTORS

This motor uses kerosene, vaporizing it by an
entirely new method from heat of exhaust pipe,
and does not draw charge into base of engine.
Uses 20 per cent. Less Fuel than on Gasoline,
and gives [0 per cent. More Power.

Uses regular jump spark ignition. g
Write for catalog. A motor that
will save you money. Spe-
cially adapted to work
boats. Unusual opening
for agents. Ten sizes, 1,

Newsarl, N. J.

2 and 3 cylinders, 2% to

27 H. P.

nace can be m:de by any amateur who is versed in the
use of r.00ls.
A .\

Ol by any bookseller or uewsdealer.

RIE

421 Guoin Streedy

MOTOR CO.
Detroit, Mieh,

TO MAKE AN ELECTRICAL

8y N. Mourne
T'hiz valuable article is accompanied by de-
tailed working drawings on a large scale, and the fur-

METAL POLISHES.—FORMULAS F\)R

Putz Pomades, Pastes. Liquids, Powders and Soaps for

polishuw metals, are contained in SCIENTIKFIC AMERI-
CAN SUPPLEMENT Nos. 128 -

Price 10 centseach tromthisofticeand all newsde lexs

‘I'bis article is contained in SCIENTIFIC
No. 1182, Price 10 cents.
Al Broadway, New York City,

RICAN SUPPLIY
sale by MUNY & C

Pipe Cutting and Threading Machine

can e worked &
miu

smali room.
price list rree on appiication.

THE CURTIS & CURTIS CO.

AUTOMOBILES (new), high gi*ade, can be
bought from us posttively cheaper than manufarturers’
prices. We buy for spot cash; wonderful what ready
money wiil do. We apply and carry out the same argu-
ment relative to second-hand cars. You caunot affoird
to overlook our offers. Send forlist. Also ask for our
new l00-pagze catalog number 129 on supplies. You will
be agreeabhly surprised with the fixuces anil certainiy
satistied with the goods,  For reductions in the price of
tires, the best quality of fresh goods, we have no equal.
Times Rquare Automobile (‘ommmn larcest dealers in
and second hand automobiles in the world, 1599

For Elither llund or Power

nand machine.  Pipe ', in
in. diameter nandled easiv in
Ulustrated cataiogue—

Brauch Office, 60 Centre St.,

& Garden St., Bridgeport, Coun. .y, lew W
L S — - ) Broadway, New York; 1332 Michigan Ave. Chicago. Ill
Your pen from your pocket will not slip if you fasien it wnh a

Gas Engme 2

WEBEH & Producer

30 to 400 H. P.
1 H. P, 1 Hour, 1 Pound

_Coal, chareoal. coke,
lignite. Rend torcatalog
A and testimonials,

WEBER GAS ENGINE CO.
Box 423
Kansas City, Mo, U. S. A,

All Sizes No Rlvetmg
German Silver, 10¢.
Rolled Gold. 2be.

At your stationer's or by mail.
CONSOLIDATED SAFET 1°
121 Furrand Strect, Bloomfield, N

B. u@

Give size of pen,
Co.
..

The Latest and Best A w FA B E R
WCASTELLY [E=

Made or the purest graphite in 16 de-
grees of hardness, 6B to Sll, of
the utmost dehcacy of
tone, permanency, dur-
ability and intensity of
color.

DRAWING
PENCILS

They take the fincst poiut obtainable of

any lead pencil, are least liable to wear,
therefore morelasting than any others.
Sold by all statiopers and dealersin artists’ materials.
all parties interested on receipt of 10 cents in postage stamps.

FABER, - - 49 Dickerson Street, Newark, New Jeraey

Sample sent to

AL W,

Engineg;;jﬁgg News

214 Broadway, New York

The leading weekly Engineering paper of the world, devoted to the interests of Civil, Mechanical,
Mining, and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy.

CENTER-FIRE

SPARK PLUCS

The Racing Machine Plug. Guar-
anteed to add

10 Per Cent Power

to engine. Fire charge in center of
compression, causing perfect com-
bustion.  Soot proof.  Samples

$1.00, or six for $5.00. Regular
price $1.75 Guaranteed. Give

name Of car and yeal’-
Agents wanted. Write

GENERAL ACCUMULATOR & BATTESY CO.
128 Second 1., Milwaukee, Wis.

Goes Angwhere S

It is built especially for hard service, has splendid
hill elimbing power—and travels rongh, rocky, rutty or
muddy roads, and steep hills with ease and comfort.

Theoriginal and most popularhizh whzeled automo-
bile, it is built along the most apnroved carriage lines,
and is light, graceful and dependahle. Cheaper than a
horse—costs but a cent a mile to operate, and

Repairs Less Than $3 a Month

The Holsman is not an experiment hut has a record of
over six years of solid success, and thousands of satis-
fied owners. 1907 sales were over $600,000. Solid
rahher tires (no_punctures), simple air cooled motor.

Write tor Book of Teatimmoninls that tells what
actual users of The Holsman think of it, and enr com-
plete illustrated catalog that describes the different
Holsman Models. Prices $550 to $500.

IWOLSMAN AT TOMORBILE €O,
Room 545 MonadnockBldg.,Chicago, U.8.A.

{@idest and Targest manufacturers of Carriage
Antomabiles in the world.)

COLD GALVANIZING

IMPORTANT PATENT DECISION

An important de-
cision has just been
rendered by Judge
Cross of the Circuit
Court of the United
States, District of New
Jersey. 1n favor ot the

Hanson & Van Winkle
Co.,, of Newark. N. J..
and ( bicago, 1., and
agamst  the United
States Flectro-Gal-
vanizing Company, of
Biocklyn, New Yor k,
for a new process of electro-ga.Jvanizing.

IN EQUITY ON FINAL HEARING

The ffanzon & Van Winkle Co. tock up this fight
singie handed sume 8ix years ago. and bave conducted
it atgreat expense, fecl ing contident of final success.

T'his seems a particulurly epjortune time to call the
attention of all those interested in galvanizing pro-
cesses to the perfection to which the IIanson & Van
Winkle Company bhas brought tlus art and to tbe fact
that their salts and processes have now hecn authori-
tatively declared to be tree and clear of infrineenent
on this patent, which had heretofore been aswerted to
be all-ceutroliing. MW hatever may be said of its
validity as against others. s against the saits
and processes of this company the patent iz of no

effect.
While the process of the Tianson & Van Winkle Ci m-
any, as installed by their experts, is simple and inex-
penslve, their inrention is to install at once in the
larger cities. outfits in connection with their improved
mechanical devices in order to show prospective users
the advantage of their methods.

POCKET STEEL TAPES

% in. wide. Nickel plated
cases with rounded edges.
Spring wind with center st.op.
Graduated ininchesand 16ths,

each %0.60
o 5

836 in. . . .

“* .89
" 1.15

page catalog No. 15-B.
Mass., U, S, A

6 A T E e
Send for 232
THE L. & STARBETT CO., Athal.

¥8u USE GRINDSTONES ?

If 20 we can suppiy vou. Al sizes
mounted acd nnmounted, always
kept in stock. Rememoer, we make a
gpeciaityof seiecting stones torall spe-
cial purposes. Send fer caraioyue **1.”

The CLEVELAND STONE CO.

GOES LIKE SIXTY
SELLS LIKE SIXTY 60
# SELLS FoR SIXTY
i

GILSON

S GASOLENE

“For Pumping, Cream

Separalor; Churns, sh Ma-

’ nes, etc. FRED T, RIAL

Askfor catalog-all sizes

GILSON MFG. CO. 308 Fark St Port Washingion, Wis,

The BUGGYAUT

2—cvhnder 2-0v alo,
2 H. ., $700 to %800,

CHAS. S. DURYEA,
SI.'NU

I'X BR“:AT sum:u

FRE
15- ﬂl 5 (.I.IHTDN ST.

air-cooled,
Few parts.

Reading, Pa.

YCR.BESLY & CO RIEASEUSA





