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The Editor is always glad to receive for examination illustrated
articles on subjects ot timely interest. [f the photographs are
sharp, the articles short, and the facts authentic, the contributions
will receive special attention. Accepted artcles will be paid for
ot regular space rates.

THE SINGLE-PHASE SYSTEM IN AMERICA,

The electrical engineers who have been investigat-
ing the question of the best system of electric traction
to be adopted on the suburban and terminal lines of
the New York, New Haven & Hartford Railroad, in
New Yorkcity, have recommended the use of the single-
phase alternating-current system. This is the most
important step that has yet occurred in the introduc-
tion of single-phase alternating-current traction in
this country; but it is fully justified by the results
which have already been attained in the first two elec-
tric roads to be operated with the single-phase current
in America.

It is fortunate that the two interurban trolley roads
upon which the single-phase alternating-current motor
has been installed, perform a service that is broadly
different in its requirements. The first of these is a
high-speed line, built between Indianapoclis and Rush-
ville for the operation of heavy interurban cars at high
speed. The considerations in the construction and
equipment of this road were, that the roadbed and
track and cars must be of thoroughly solid and first-class
censtruction, and that a large amount of energy must
be delivered to each car. On the other line, known as
the Pontiac-Odell line, the speed is relatively low and
the cars relatively light and the track of moderate
cost, the road being built through a sparsely-settled
ccuntry, in which it was necessary to keep down the
cost of construction, if the system was to be operated
at a profit. The high-speed Rushville line was opened
at the commencement of the year, and the Pontiac line
three months later, and on both roads the single-phase
alternating-current motors have done everything that
was demanded of them. There has been an absence of
troubles from sparking and overheating, while the
sliding contact bow trolley on the high-speed line has,
contrary to expectations, given but very little trouble
in the nine months of its operation.

In view of these factg, the announcement that the
important work of equipping the New Haven system is
to be carried out on the single-phase system is not
surprising. The electrical equipment will be furnished
by the Westinghouse Electric and Manufacturing Com-
pany; and it is interesting to note that the electrical
equipment of the New York Central’s lines, which is
being provided by the General Electric Company, is
of the direct-current type. The New York Central
Company considered, at the time that they decided to
adopt the direct-current system, that the alternating-
current motor and its accompanying equipment had
not beeun sufficiently long under test to warrant their
applying it on the great scale that was contemplated
cn their lines. Since that decision was taken, however,
the practical experience that has been gained with
high-tension systems, both abroad and in this country,
has established beyond a question the reliability, and
other advantages, of the later type.

The advantages that led the New York, New Haven
& Hartford road to adopt the single-phase system are,
that it dispenses with costly rotary converter sub-sta-
tions; that it greatly cheapens the line construction;
that it enlarges the radius of action from a gingle
power station; that it possesses great flexibility; and
that it presents attractive features of,economy and ex-
actness in speed control. Another feature, of great
importance in terminal work such as this, is the fact
that the high voltage renders it possible to use the
overhead line, and get rid of the many complications
and dangers that would be involved in the use of the
third rail in the terminal yard.

The contract for equipping the New Haven road in-
cludes twenty-five 78-ton electric locomotives, each cap-
able of maintaining a schedule speed of 26 miles per
hour with a 200-ton local train, making stops every 2.2
miles. The same locomotives will be capable of
hauling 250-ton express trains at a speed of from &0
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to 70 miles an hour, two or more locomotives being
coupled up for heavier trains, and operated by a single
engineer through the multiple control system. A valu-
able feature of the Westinghouse single-phase alternat-
ing-current motors is that they will operate success-
fully with direct current; consequently, the trains can
be run over the New Haven tracks as far as Woodlawn
under the alternating current, and from Woodlawn to
the Grand Central Station they can draw upon the
direct current through the third-rail conductors used
by the New York Central.

OUR TWO GREAT CANAL PROJECTS.

At the present time the United States has under
censtruction two great engineering works which, in
point of magnitude and cost, far exceed anything un-
der construction or projected elsewhere. One of these
is being carried out by the Federal government, the
other by the enterprise of a single State, and each is
destined to exert a widely-extended influence upon the
commerce not merely of the country and state affected,
but of the whole world. We refer to the 46-mile shin
canal which is to be opened across the Isthmus of
Panama, and the 350-mile barge canal which is now
being built across the State of New York. The
Federal project, for many reasons, looms so large in
the public eye thatethe general public, and probably
the majority of the people in the State in which the
Erie barge canal is being built, will be surprised to
know that in the mere magnitude of the work to be
done the New York canal exceeds that at Panama.
Furthermore, it is due only to the fact that the unit
prices that must be paid for work at Panama are so
much higher than those for work done at home, and
in a temperate zone, that the cost of the Panama pro-
ject will exceed that in New York State, although the
latter will reach the great total of $101,000,000. This
comparison, it must be understood, is based upon the
project for a 68-foot summit level canal at Panama,
which was the one in contemplation and under con-
struction at the time the canal was taken over by the
United States government. If the attempt be made to
cut the canal at sea level, all the elements of
time, quantities of excavation, and cost will be so
greatly augmented, as to place the Panama enterprise
beyond comparison with the barge canal.

At present, however, if the State and Federal canals
are compared on the mere basis of quantity to be ex-
cavated and masonry and dams to be built, the re-
markable fact is established that the completion of the
Erie barge canal on the present plans calls for more
work than the completion of the canal at Panama. We
mention this fact as suggesting that the magnitude of
the New York State project is little appreciated, not
merely by the general public but by the people of the
State that it concerns. The present Erie canal is
about 350 miles in length, and the new canal follows
the old location for only about 100 miles. The other
250 miles is laid out on what is practically a new
route, and the change of location is explained by the
fact that while the original canal clings to the lower
slopes of the hills, well above the rivers, the new canal
is located in the valley bottoms, and follows largely the
rivers and lakes. It is an historical fact of no little
interest, that the lecation of the new canal is laid
very largely on an old route of travel by water, which
was used by the pioneers who settled the western part
of the State. When the Erie canal was built, as far
as possible it avoided these water courses, but the new
barge canal will follow them with but slight deviation.
The water route followed by the early pioneers lay
up the Mohawk River, which was followed to the
neighborhood of Rome. Here a portage was made to
Wood Creek, which was navigated to Oneida Lake.
After crossing the lake the route lay down the Oneida
River to the junction of the Oneida with the Oswego
and Seneca rivers at Three Rivers Point. If from this
point the traveler were bound for the settlements in
the western part of the State, he would follow the
Seneca River; or if he were making for Canada, or
the far West, he would follow the Oswego River to
Ontario, and continue his journey by the Great Lakes.

The new Erie canal follows the Hudson River to
‘Waterford; then passes by locks to the Mohawk River
above Cohoes Falls. From the Falls to Rome the bed
of the river is utilized, the river being canalized. Be-
yond Rome there is a summit level connecting with
Wood Creek, and the canal then continues over the
old pioneer water route up the Seneca River to the
vicinity of Clyde. From Clyde the new canal will
follow the route of the present canal to the Niagara
River at Tonawanda. Of the other two branches, the
Oswego barge canal leaves the Erie canal at Three
Rivers Point, and utilizes the canalized Oswego River
to Lake Ontario. The new Champlain canal will not
parallel the Hudson River on the bank of the same
as at present, but will utilize the river itself from
Waterford to Fort Edward, and from Fort Edward to
Lake Champlain the present location will be followed.

The estimated cost of this great work, as we have
said, is $101,000,000, and the whole plan of the work
has been laid out to accommodate a tonnage of 10,000,-
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000, while at a slight increase in cost, accommodation
can be provided for a very much larger tonnage. The
‘commerce of the upper Great Lakes is between 90 and
100 million tons per year, and the importance of the
canal lies in the fact that it will provide a means for
connecting this huge commerce with the seacoast by
a direct route, on which freight can be carried at a
cost below that which is possible on the railroad. The
original canal had a depth of 4 feet, and accommodated
boats of only 80 tons capacity. In 1835 it was en-
larged to take boats of 240 tons. Then in 1894 came
the agitation for deepening to 8 feet draft, instead of
6 feet, and the absurdly inadequate appropriation of
$92,000,000 was made for doing this work. The pres-
ent scheme, which owes its success not a little to the
efforts of President Roosevelt when he was Governor
of the State, provides a 12-foot depth throughout and
locks of sufficient length to take two 1,000-ton barges
at one lockage, which is about eight times the capacity
of the present canal.

VANDERBILT CUP RACE.

The second annual contest for the International Au-
tomobile Cup presented by W. K. Vanderbilt, Jr., was
run off on October 14 under conditions and with re-
sults that render it in some respects the most success-
ful of the great annual international automobile races
of recent years. In the first place, the weather was
ideal. Cloudless skies, a moderate temperature, and the
gentlest of breezes presented conditions that were ideal
both for the contestants and for the many thousands of
people that flocked to the Long Island race course.
‘Then, again, a soaking rain that occurred a few days
prior to the race, coupled with a second heavy oiling
of the track, had brought the road into first-class con-
dition, the surface being smooth and well compacted,
and the dust absolutely laid.

Of the twenty machines that were entered for the
race, eighteen started promptly on time, the one ab-
sentee being a 90-horse-power Mercedes of the (German
team. The first to get away was that veteran driver
Jenatzy in his 120-horse-power Mercedes, and the other
eighteen contestants were sent away at one minute in-
tervals, the last of these, Sartori, in a 90-horse-power
Fiat, flashing away from the mark at exactly eighteen
minutes past six. So terrific was the speed cut out
by the leader, that 6 minutes and 52 seconds after Sar-
tori started, Jenatzy was seen a mile up the road from
the grand stand, sweeping around the curve and
straightening out for the long tangent to Jericho, upon
which the highest speed of the day was to be made.
He swept by the grand stand amid thunders of ap-
plause at a speed of 80 miles per hour, having made
the first round of 28.3 miles in the remarkable time of
24 minutes and 52 seconds. The next competitor sight-
ed from the grand stand was that brilliant driver Lan-
cia, of the Italian team; and fast as was Jenatzy’s
time, Lancia had cut it down by 1 minute and 3 seconds,
his time for the round being 23 minutes and 49 seconds.
The lead obtained by Lancia was held and steadily
increased in the succeeding rounds with mathematical
precision, the first seven rounds being run at an aver-
age speed of 69.97 miles an hour. At the end of the
seventh round he was 24 minutes and 28 seconds ahead
of the third man, Hemery, and 21 minutes and 7
seconds ahead of Heath, the cup winner of last year,
who was again driving a Panhard car. It was conceded
at this time that, barring accident, the wonderful Ital-
ian driver would probably win by fully half an hour
from his nearest competitor. But it was not to be. On
his eighth round he had tire troubles, and after adjust-
ing these, in turning onto the course ahead of Christie,
he failed to give the latter sufficient room, and a col-
lision occurred, in which Christie’s machine was
smashed and his mechanic seriously hurt, while Lan-
cia’s machine was so crippled that it took him 1 hour,
11 minutes, and 17 seconds to complete the eighth
round. At this time, Hemery was leading with an
elapsed time of 3 hours, 39 minutes, and 59 seconds,
Heath being second, Nazzaro third, Szisz fourth, Tracy,
in the 120-horse-power Locomobile, fifth, and Lancia
sixth. The Italian made desperate efforts to regain his
lost position, but he had to be content with fourth
place at the finish.

The race was won by the Frenchman Hemery in an
80-horse-power Darracq, in 4 hours, 36 minutes, and
8 seconds, his average speed for the whole race being
61.49 miles per hour, which is about 9 miles an hour
faster than the time made last year. Heath was sec-
ond in 4 hours, 39 minutes, 40 seconds—an average
speed of 60.71 miles an hour; and Tracy was third in
4 hours, 58 minutes, 26 seconds, which corresponds
to an average speed of 56.90 miles an hour. The fast-
est lap was made by Lancia on his fourth round in 23
minutes and 18 seconds, an average speed for the
lap of 72.87 miles per hour. A deplorable accident that
removed one of the most promising contestants was
the collision of Foxhall Keene, who was driving a 120-
horse-power Mercedes, with a telegraph pole when mak-
ing the difficult turn at Albertson. The smash placed
him entirely out of the race, at the time when he was
holding third position, on the sixtb round.
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A TEMPERANCE MATCH,
BY GEORGE S. HUDGINS,

It may seem extraordinary, but it is nevertheless
sirictly true, that so innocent an article of domestic
use as an ordinary sulphur match may be made appar-
ently to exhibit a most marked antipathy to alcoholic
stimulants of various kinds. The ordinary wooden
match does not protest by word of mouth, nor does it
burst into the indignant flame of protest, when brought
in contact with spirits. Under certain circumstances,
however, it will act with great promptness in placing
iteelf as far as it can beyond the reach of the obnox-
ious stimulant.

The conditions under which a match may be made
to show its temperance principles are readily obtained.
If it be thrown upon the surface of some pure clear
water, contained in a bowl or soup-plate, it will be
ready for trial. For the sake of definiteness let us
cail the head of the match that end to which the red
phosphorus mixture has been applied; and the other
end we will here call the tail. If, as the match lies
motionless upon the surface of the water at or near
the center of the containing vessel, we take a minute
drop of undiluted whisky or other strong spirit, and
carry it upon the end of a knitting needle, and drop
it upon the tail of the match, we will see that the
mateh will instantly move off briskly in the direction
toward which the head was pointing. It will probably
only stop when it strikes the side of the bowl. We can
now drive the match back again to the other side of
the bowl by the addition of another drop from the de-
canter. In fact, the match may be driven back, for-
ward, sideways, or given a circular motion, in accord-
ance with the portion of the match to which we apply
the stimulant. In all cases the match will certainly
move away from the whisky. It will always endeavor
to free itself from the influence of alcohol. It will
remain true to its temperance principles under all
these conditions. One point, however, that is well
worthy of notice here is that it is not necessary to
actually touch the match with the drop on the knit-
ting needle. It is sufficient to deposit the drop on the
surface of the water, but quite close to the match, and
it will act as readily and quickly as if it had been
touched. '

It may be, as our investigation proceeds, that we
shall find that the desire to escape from the alcohol is
not entirely to be attributed to the temperance pro-
clivities of the match itself. In fact, the match may
rot have any real connection with the cause which
produces its motion. A little piece of paper folded
down the center and touched at one end may be made
to move as the match has done, in the case before us.

Another fact which directs us to look further for
the cause of the phenomenon is that a scientific toy
has been made in the form of a miniature boat. In
this boat a small space at the stern when filled with
ether or other liquid readily mixing with water, and
discharged through a small hole, covered with a piece
of linen, will cause the boat to move forward as long
as this novel method of using ‘“fuel’” continues.

From these experiments with match and paper, and
from the action of the miniature boat, it is evident that
it is to the water and the alcohol or ether that we must
look for the explanation of the apparent mystery.

The surface of clear, still water is a film stretched
and tense, like the head of a drum. This may be
proved by slowly and carefully filling a tumbler so that
as the water rises in the glass the surface may be
kept still and without tremor. If the water be poured
in steadily and in small quantity, the level of the
water may be made to rise above the top of the tumbler.
The edge of the liquid will bend down to meet the
glass all the way round. The tumbler may thus be
made to hold more water than its actual cubical con-
tents would amount to. The overfull tumbler may
even be carried from place to place, if no sudden jar
or tremor ruptures the enveloping film or skin. This
film is of infinite thinness, but it is in no. way a scum
upon the surface. It can be instantly broken and it
will instantly reform. It is always there, pulling
equally in all directions, and doing so all the time.
Now this film, common to all liquids, has a definite
amount of tension. It varies in different liquids. In
some it is greater, and in some less, but the films of
all liquids have a certain amount of surface tension.

When the match floated on the water, it was lying in
this surface film, and as the film was pulling it equally
in all directions, no motion was possible. When the
drop of alcohol was placed upon the film of water
at the tail of the match, the alcohol spread out for a
moment, and formed also a film of exceeding minute-
ness, but with less tension than that of the water.
Taking the place of the water film at the tail of the
match, it destroyed its tension, and the pull of the film
at the head of the match drew it rapidly away from
the less powerful pull applied by the alcohol. There
was momentarily a tug of war game played with the
match, by the water film at the head, and the alcohol
film at the tail, with the result that the water film,
being the stronger, pulled the match away from the
spirit. 'When the alcohol had mixed with the water,
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the normal surface tension of the latter being restored,
the match was again acted upon by a balanced pull in
all directions. So also in the case of the little boat.
Its motion resulted from the continuous release of
surface tension behind, and the pull, upon the bow, of
the stronger tension of the film in front. The pull
upon each side, in opposite directions, being balanced,
no side motion was possible.

Another very curious but simple experiment, which
illustrates the differing surface tensions of various
liquids, may be made with the bowl of clear water.
If, upon the surface of the water you place a small
drop of coal oil, you will find that the oil slowly
spreads out in a circular patch. If upon this circle of
coal oil, a minute drop of alcohol be piaced, the circle
will be instantly destroyed, and the oil will tremu-
lously break up and fly outward in all directions over
the surface of the water. If you are fortunate enough,
as is sometimes the case, to succeed in having the
drop of coal oil remain without spreading out, it will
lie on the surface of the water, forming a minute flat-
tened globule, very much in shape like an ordinary
magnifying glass, more correctly described as in the
form of a bi-convex lens, and the experiment will be
more interesting. If upon the lens of coal oil floating
on the water, a small drop of alcohol or pure whisky
be placed, it will remain for a moment in apparent
rest, glistening on the top of the oil lens. As you
watch, the whole will, all at once, with a sudden quiver,
break up, the alcohol disappearing, while the coal oil
globule, as it were, explodes, and scatters its particles
ocutward in all directions.

The coal-oil globule floated upon the surface film of
the water, which it did not break, just as a needle may
be made to float upon the water, f<r the selfsame rea-
son. The globule of alcohol stood there momentarily,
and the oil just then resisted it. As the alcohol, with
its feeble surface tension, sank upon the oil, it de-

- stroyed the tension of the film forming the oil’s upper

surface. The pull of the lower oil surface, resting
unbroken c¢n the water, was greater than that of the
oil and alcohol-permeated upper surface; the uyper sur-
face consequently ruptured, while the tense under side
of the oil rolled it over and under, and flung the oil
outward in all directions, with a miniature cor vulsion.
The alcohol and water mixing left the oil jiarticles
scattered and detached, outside the area of dist irbance.
The whole oil globule, - with both surfaces in tension,
had had its upper surface broken into by the alcohol,
and the unbalanced pull of the underside .ilm de-
stroyed it in a moment, as if by magic.

At
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THE SIZE ILLUSION OF THE DEPRESSED LETTER P,
BY DR. J. E. WALLACE WALLIN.

The illusion consists in the apparent transforma-
tion of the capital P into a lower-case p when it occurs
depressed in the line. The illusion quantum is inde-
pendent of the position of the P in the word, as seen
in the following examples:
PaPas

prin Papas
It does not seem to be increased by stilk farther lower-
ing the P, nor by lengthening the word, nor by being
placed in juxtaposition to capitals instead of lower-case
letters. Indeed with some capitals the result of the
latter expedient is to diminish its strength. The illu-
sion does not occur with other capitals whose lower-
case letters are similar, namely: C, O, S, U, V, W,
and X.

On first blush this would seem to be an instance
of a psychological illusion, an illusion of assimilation.
The loop in the P assimilates with the contiguous let-
ters when placed on a level with them, the psycho-
logical law being that when the differences between
compared extents are small the extents assimilate and
seem equal, and when the differences are pronounced
they contrast and appear more pronounced. But the
width of the loop is no wider, in the above examples,
than the top of the r nor the bottom of the a; and, in
the following examples, the illusion is magnified rather
by contrasting with a larger extent (O, which is longer
than the loop and slightly wider) than by assimilat-
ing with a smaller one (i, here, however, the differ-
ence is so pronounced that the illusion might, rather,
be considered to follow the law of contrast, whence P
should appear enlarged and the illusion weakened) :

iiiPiii 0O00OPO0OO

iiipiii 0O00pO0O
It appears, then, that the illusion occurs: () in situ-
ations offering no motives for assimilation or contrast
(the best example, perhaps, is with the lower-case 0);
or (b) in those offering either motive. Hence these
two motives can, at best, play only a subsidiary role.*

The illusion is, perhaps, only another case of the
illusion of the vertical. We may assume that the aver-
age level of the line of regard in traveling over the
line of print is near the upper edge of the preponderant
letters (which, indeed, certain experiments indicate).
‘When the letter P, therefore, is in its normal position

PriP
Prip

Prin

* On the Helmholtzian assumption the loop is more geparate and distinct
when the P is in its normal position, Its size is therefore overestimated,
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the eye is obliged to deviate in the vertical direction
in order to project its important parts upon the mac-
ula; and a vertical movement amounts to an exagger-
ated judgment of height. The actual process, of course,
may be simply a motor tendency or an association. At
the same time, the situation allows two co-operating
factors: the law of perspective, according to which the
high ground appears more remote, which, with optical
impressions from identical distances, amounts to ex-
aggerated size; and the fact that the depressed P ex-
tends below the lower line of the lower-case letters,
exactly as in the case of the lower-case p. This asso-
ciation may in itself be so strong as to lead the judg-
ment astray. That it is a factor may be proved by
Prin

Prin”

Here the force of the illusion, however, is somewhat
lessened, which may be due to the conspicuousness of
the marks distinguishing the two fonts above.

g

SCIENCE NOTES.

A word may be said concerning the regeneration
phenomena which are strikingly characteristic of the
lower groups of plants, but which in the higher plants
do not seem to be well emphasized, and are certainly
less understood. The regeneration of the root tip has
been best studied. In none of the higher plants has
it been possible from a single isolated active non-sexual
cell, or a small group of cells, to regenerate the plant.

The discovery by Millardet about twenty years ago
of the remarkable fungicidal value of Bordeaux (mixture
was the starting point of the scientific and practical
development of the use of fungicides, and hds resulted
in a very wide use of the compounds of copper for the
purpose of preventing plant diseases. Several destruc-
tive diseases of potatoes, such as early blight and late
blight, or potato rot, which often cause great loss to
the growers of this crop, are now easily prevented by
spraying the plants with Bordeaux mixture; and by
adding a little Paris green to the mixture protection is
afforded by the same treatment against the ravages
of the potato beetle. The black rot and brown rot of
the grape, which at one time practically destroyed the
grape industry of the Central and Eastern States, have
been carefully investigated and an effective remedy
found in Bordeaux mixture. In fact, this mixture,
which is a combination of copper sulphate and lime, has
been found an effective protection against the larger
number of parasites which attack plants through the
leaves, stems, or fruit.

elevating the lower-case p:

We desire to know much more concerning the indi-
vidual planets. Everybody asks: “Are the planets in-
habited?” and no favorable answer has yet been given.
If one means by the question, inhabited by such beings
as we are structurally, then one can say that if one
of us were transported to any of the planets we could
not live there a minute. Some, like Jupiter, are too
hot; others, like the moon, too cold, or without air to
breathe or water to drink, or with too great or too
little gravity for our bodies. One does not need to
assume such likeness, especially since we know some-
thing of the past history of man and animals on the
earth, adapted to it in form, size, structure, habits and
intelligence all correlated. To assume intelligence of
our type is hardly allowable any more than for struct-
ures like ours. Vertebrate skeletons are not necessar-
ily the only form in which intelligence of high type
may abide. The implements and skill of astronomers
are yet to determine what can be learned about this
question. Taking what we know about the develop-
ment of life on earth, it would seem to be insanely im-
probable that, among the millions of millions of huge
bodies in the universe, all apparently made of the
same Kkinds of matter and subject to the same laws,
the earth is the only one among them all to have life
and mind developed upon it. But at present we do not
know that it may not be true. Let the twentieth cen-
tury find out.

Innumerable storage reservoirs and vast distribution
systems for supplies of pure water bear witness to the
enormous debt which public health science owes to
engineering science, as do proper street construction
and, still more, those splendid systems of sewerage
with which so many modern cities are equipped, and
which not only serve to remove quickly the dangerocus
liquid waste of human and animal life, but also keep
low and wholesome the level of the ground water, re-
ducing dampness and promoting dryness of the environ-
ment, and thereby strengthening that physiological
resistance by means of which the human mechanism
fights against the attacks of infectious disease. Nor do
the services of engineering science end here, for the
fluid content of the sewers must always be safely dis-
pesed of, and sewage purification is to-day a problem
of engineering science no less important or difficult
than that of water purification. These same processes
of the purification of water and sewage are matters of
so much moment in public health science that in al-
most every country experiment stations are now main-
tained at public and private expense for the purpose
of working out the most praetical and most scientific
methods of purification.
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THE DUFAUX FLYING MACHINE,
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

The experiments which were recently made at Paris
with the new Dufaux flying machine seem to prove
that a considerable step in advance has been made in
this direction. Up to the present we can scarcely
point to an apparatus which'is able to rise in the air
by the force of its propellers alone, driven by a gasoline
motor, and carry a reserve of energy necessary to con-
tinue its flight in the air. Such a machine has been
built by two young engineers of Geneva, Henri and
Armand Dufaux, who are already known by.their in-
vention of the motosacoche, or gasoline motor outfit
applied to a bicycle. After working for some time,
they have succeeded in building a helicoptere, or “pro-
peller flier,” which will rise in the air as long as there
is any gasoline in the reservoir, and the supply can
even be increased, seeing that the flier will carry a
dead weight of 15% pounds outside of its own weight,
which is 38% pounds. At the Aero Club it is consid-
ered that the Dufaux apparatus will no doubt aid
greatly in solving the difficult problem of the “heavier
than air” type of flying machines.

The complete apparatus is represented diagrammati-
cally in the accompanying drawing, showing the ar-
rangement of the propellers, H H H’ H’, carried by the
steel tubular frame, B B’, and driven by the motor, M.
The extensions of the frame are hollow rods, 4 A’,
carrying at each end two plane silk surfaces, S S S’ 8,
placed above one another and affording a total surface
of 11 square meters (118.4 square feet). The triangle,
A, is a rudder fixed in front of the apparatus. The
total weight of the whole outfit is only 23 kilogrammes
(50.7 pounds).

In order to insure the stability of this combined fly-
ing machine, the longitudinal axle, A A’, is made free
to rotate round the transverse axis, B B’, and the point
of application of the motive force, that is to say, the
crossing of the axes, A A” and B B’, is nearer to the
front aeroplahes, S, than to the rear aeroplanes, S”. The
motor, M, and the dead weight, N, moreover, are al-
ways kept vertical under the influence of gravity, while
the axis of rotation of the screws may be inclined with
regard to the motor until they become horizontal.

As constructed at present, the apparatus is intended
simply to demonstrate the principle which the invent-
ors are bringing out. Once this point is proved suc-
cessfully, the next step will be to build a complete
flying machine of 100 horse-power. One of the inter-
esting points about the apparatus is the motor, which
is claimed to be a step in advance in the way of gaso-
line motors for flying machines. It has been specially
designéd for the purpose by Messrs. Dufaux, and is of
the two-cylinder, air-cooled type. One of the views
shows the motor along with the different parts of the
transmitting mechanism. The motor is of the double-
acting type. It has two superposed cylinders having
a combustion chamber at each end and one between
the two. The three inlet pipes from the carbureter,
which is a new one of the constant-level type, can be
seen in the cut of the motor, as well as the three separ-
ate spark plugs for the ignition. The carbureter is
placed at the bottom of the motor on the left. It is
especially light, being made of aluminium and copper.
The high-tension ignition current is produced by a
single Dufaux induction coil with vibrator. This cur-
rent is commutated to the different spark plugs. On
the right is a fan with vanes made of wood frames
covered with silk. It is driven from the motor shaft
above, and has a good effect in cooling the cylinders.
The gasoline reserveir is formed of two aluminium
caps which are sold-
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lutions per minute is usually given to the propellers.
Each one weighs 450 grammes (1.01 pound). The
method of constructing them is claimed to be one of
the best which has yet been found for securing light-
ness and rigidity. The frames are made of thin strips
of pine wood assembled together and fastened to the
silk by gluing. The curvature and pitch of the pro-

The Motor of the Dufaux Flying Machine.

pellers were modified after different experiments until
the inventors reached the best results as to power,
combined with a good equilibrium.

The tests of the new apparatus were made at the
large balloon shed of the Aero Club, in the suburbs of
Paris. An endless cable was mounted so as to run
upon four bicycle wheels, two in the ceiling and two

Arrangemeat of Planes and Driving Mechanism of
t.he Dufaux Flying Machine.

upon a beam on the ground, thus forming a quadrilat-
eral of which the longest side was some 35 feet high,
and formed a guide for the rise of the machine. The
latter was attached loosely to the cable by the frame-
work containing the motor. As soon as the motor was
started up, the machine rose by the force of the pro-
pellers and mounted in a vertical and well-balanced
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flight up to the roof of the shed, which was as far as
it could go, as it was retained by a trail-rope. In the
open air, there is no doubt that it would have risen
to a considerable height. This experiment was made
several times, with equal success. Many experienced
aeronauts, and especially those who are interested
in the aeroplane method, were present, and they were
greatly impressed with the way the new machine acted.
As at present constructed, the apparatus is only one
part of a complete flying machine and will be used for
the lifting movement. Afterward the inventors are
to add an aeroplane which will provide for the hori-
zontal movement. Messrs. Dufaux are now engaged in
building a complete aviator on the same lines, but this
is to be a large machine and will carry an aeronaut.
It is to have a motor of 100 horse-power.

The aviation committee of the Aero Club consider
that the Dufaux machine is a great step in advance in
the question of flying machines of the aeroplane type.
This is owing to the excellent performance of the
apparatus and its good balance in the air, a point
which is very difficult to obtain with a motor-driven
flier, and one in which very few inventors have been
able to accomplish anything up to the present. The
second point is the question of lightness of the ma-
chine compared with the motive power, or how much
weight it can lift outside of the dead weight of the
apparatus. This is an essential point in the matter
of aviators, and one which it is not easy to solve.
It is considered that the present experiments go a
great way toward a solution of this problem for motor-
driven aeroplanes, seeing that we now have an appar-
atus of great lifting power compared with its weight,
and no doubt Messrs. Dufaux will soon succeed in build-
ing an apparatus which will lift an aeronaut by means
of its propellers.

Effect of Cold on Cellular Life.

In a paper recently presented to the Académie des
Sciences, M. Paul Becquerei describes some experi-
ments relating to the action of extreme cold upon cell-
life. It has been maintained by different scientists
that grain or seeds when cooled down as low as —40
to —250 deg. C. by liquid gases have their vital phenom-
ena entirely suspended. The living matter can be
thus preserved as long as it remains at these low tem-
peratures and keeps its vital property, being again
restored as soon as it comes back to the normal state.
Such an opinion seems to be in contradiction with the
ideas which biologists hold as to the continuation of
vital phenomena. Accordingly, M. Becquerel was led
to make the following experiments in order to throw
some light upon the question. The seeds or grain were
divided into four series. The first series includes
natural dried grain, such as wheat, corn, peas, beans,
etc. In the second lot the grains are naturally dried,
but are decorticated, including rice, corn, peas, gourd
seed, etc. The third lot is dried in vacuo over caustic
baryta until no more water is given off, while the
samples of the fourth lot were swelled up in water
for 12 hours. All the specimens were.cooled in liquid
air for 130 hours, then they were taken out and one
part was planted in earth, while the second part was
reserved for examination. After a few days, M.
Becquerel made the following observation: As to the
first lot, some of them grew as usual, while others did
not succeed as well. The grains which contained a
great deal of water had all been frozen. Of the szcond
lot, which had been decorticated, only three succeeded
in growing. All the dried grains of the third lot were
found to grow, while the process of swelling in water

seemed to be fatal,

ered together.

One of the main
ideas has been to
make the motor as

light as possible, and
most of the different
parts, such as the
valves, rods, and
shafts, are made hol-
low. In this way the
inventorshavesucceed-
ed in building a motor
which weighs only 4.5
lkilogrammes (10.1
pounds) for an output
of 31-10 horse-power

at 1,500 revolutions
per minute. The
weight given above

includes the carburet-
er, gasoline tank, pip-
ing, flywheel, and all
the working parts, and
is quite a remarkable
result in the way of a
light gasoline motor,
as it means a weight
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per horse-power of

and the grains were
killed. He examined
some of the grains
which had been killed
and finds that this is
due either to sudden
variations of gas pres-
sure in the tissues or
else to the freezing of
the contents of the
cells. Some of the
grains show cracks,
which indicates a gas
pressure. This is no-
ticed in the case of
the gourd and the cas-
tor bean. But he also
observed the freezing
of the cells and found
all the phenomena
which indicate a gas
by Matruchot and Mol-
lard. He concludes
that the resistance of
the grain to the action
of cold depends on
the amount of water
and gases which it

only 3.3 pounds.
A speed of 250 revo-

THE DUFAUX BROTHERS AND THEIR NOVEL FLYING MACHINE,
This view shows the motor and the four ¥WC-bladed propellers, The aeroplanes were acded subsequently,

contains. The cold
may disorganize the
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protoplasm and make all return to life impossible, but
if the protoplasm has already reached its maximum
concentration by drying, and consequently its mini-
mum of action, it escapes the action of the cold and
does not freeze, thus retaining the germinating prin-
eiple. The above experiments seem to show, at least
as far as they have gone, that the argument in favor
of a suspension of life in the grain will not hold.

INTERESTING REPAIR WORK ON A GERMAN
STEAMSHIP,
BY DR. ALFRED GRADENWITZ.

A highly interesting repair work on the alumino-
thermic process was recently carried out at the Brem-
erhaven imperial docks. The steamship “Friedrich
der Grosse,” of the North German Lloyd, the stern-
post of which had to be repaired, had lost one of her
propeller blades on sailing home from Awustralia to
Bremen. As a consequence of the resulting inequality
in the working of the propeller, the Siemens-Martin
steel propeller shaft bracket had been broken.

The position of the fracture will be seen from the
diagram. In order to obtain access to this point
during the welding operation, the plating of the hull
had first to be removed to the necessary extent, after
which the fracture was widened by 30 mm. (0.12 in.) to
make room for the intermediary thermite iron casting.
In order to avoid any displacement of the propeller
shaft bracket during the operation, it was maintained
in the proper position by heavy steel struts and chains.

The mold used is seen in one of the views. As hori-
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about 3,000 degrees reduced the oxide and gave a pure
metal, which welded the fracture. About 50 Kkilos
(110 1bs.) thermite was filled in gradually after the

Where the Break Occurred.

casting into the ascension funnel. On the next morn-
ing the mold was struck off, when the surrounding
thermite iron casting was found to be free from any
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this repair work, the North German ILloyd was en-
abled to place the ship in commission again after a
relatively short time, whereas an interval of some
months would have been required to prepare a new
propeller bracket and to fit it ready for operation.

Care of Hair and Secalp.

One of the most sensible articles on what the “ton-
sorial artist” calls the “hirsute adornment” of man
has appeared in the American Physician and is from
the pen of Dr. George W. Spencer. The doctor says:

“With our environments the question of cleaning
the hair and scalp is one of great importance.

‘“Women have an excellent method of washing the
hair; this is made necessary by the fact that its
length and thickness do not permit of a rough and
unsystematic rubbing and scrubbing.

“On the other hand, boys and men think they have
to have their scalps and hair scrubbed with soap and
water and then dried by violently rubbing with a
rough towel, or submitted to a most wonderfully bene-
ficial preparation, called a shampoo, which leaves the
scalp in a tender and congested condition favorable for
infection and sensitive atmospheric changes.

“The cleaning of the scalp should be very carefully
and tenderly performed, using warm water with a
mild soap, rubbing in gently and with the ends of the
fingers, then rinsing with tepid water and drying by
gently pressing the hair and scalp with a very dry
towel, continuing until thoroughly dry; or, still better,
dry it by fanning. If any application is necessary to

Sternpost of the “ Friedrich der Grosse” Before Welding. The Fracture Has
The Molding Box is Half Completed.

Been Widened 1.18 Inches.

zontal displacements of the molding box had to be pro-
vided for, it was placed on a small sliding way. In
order to avoid any leakage of the thermite iron, due to
a defective tightness of the mold, the latter was
surrounded by an external casing, the intermediary
space being tamped in strongly with sand. Be-
sides the admission funnel and the ascension fun-

nel, the mold was provided with a third opening,
through which any ashes penetrating into the mold
could be blown out. This opening had obviously

to be closed entirely before the casting was com-
menced. A dry sand core was introduced to this
effect, the aperture in the walls of the molding box
being fitted with a blind flange.

During this preparatory operation, a preheating
furnace of sufficient size was erected, and an
electrically-driven fan (a so-called sirocco blast)
was placed in position. The fire gases for pre-
heating the fracture were allowed to enter through
the ascension funnel and to issue through the ad-
mission funnel and the aperture just referred to.

The crucible was surrounded by another sheet-
metal jacket, the intermediary space between this
and the crucible being filled in with moist sand,
thus avoiding the risk of the mold being burned
through or the thermite iron escaping. After
four hours’ preheating the furnace was removed
and the crucible placed in position, being held 'in
a ring attached to the ship. A casing, lined with
chamotte, was provided, to receive any escaping
slags, and the crucible was filled with 350 Kkilo-
grammes of thermite, 75 kilogrammes of small
shot, and 314 kilogrammes of powdered manganese,
and the mixture was ignited.

The ensuing reaction was quite normal, as ex-
pected; and for a full description of this welding

defects, while the ascension funnel struck off the mold
showed a fracture surface of perfect density.
By using the thermite process in connection with

process reference is made to articles published in
the SurprLEMENT of January 5, 1901, and September
26, 1903. In this process the mixture of metallic
oxide and pulverized aluminium in the crucible
was ignited, and the temperature of reaction of

Welded Fracture, Showing Iron Cast Around the Break.
The Admission and Ascension Funnels Have Been
Left in Position.

INTERESTING REPAIR WORK ON A GERMAN STEAMSHIP,

The Mold Attached to the Fractured Post.

bring hair thus dried into shape, dampen with a Dbi-

chloride of mercury solution 1-2,000.

“Ordinarily this thorough cleaning need not be done
oftener than once a week and in the interim the
hair needs only to be brushed with a soft brush
without allowing the brush to scratch the scalp.

“The stiff brush, and especially that most in-
jurious of all brushes, the military brush, which is
frequently used for months several times daily
until it becomes filled with dirt, can only be of
great injury to the scalp, because of the vigorous
scratching, as well as breaking the hair. All
brushes should be destroyed and only blunt-toothed
combs used to dress the hair, and these should be
thoroughly cleaned after each using; and no two
persons should ever use the same comb.

“The practice of barbers is a fruitful cause of
diseased scalps. They use the same brush for all
customers; before combing or brushing the hair,
they rub the scalp violently with the ends of the
fingers, thus rubbing out.other than the hair that,
physiologically, is being shed all the time; by
this rough usage they injure the scalp and aggra-
vate any pathological condition that may exist,
however slight.

“Much injury is done by the use of lotions and
dressings for the hair. It would be impossible to
mention the many articles used for this purpose.
The mixture called ‘bay rum’ is one of the most
common and injurious of those used. Oils of
different kinds, highly perfumed (to cover their
nastiness) were at one time extensively used, but
are now, fortunately, falling into disuse. Normal
hair has all the oil needed; the addition of some
doubtful article will result in decomposition and
consequently be poisonous. Even when the scalp
is affected with that most common and little no-
ticed disease, dandruff, the above instructions ap-
ply to the care of the scalp. The only lotion that
need be used is pure water, unless some disturb-
ance is indicated by slight itching, then a bichlor-
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ide-of-mercury solution, 1-2,000, can be sparingly used.

“The mistake of civilization is having lost sight of
the fact that the hair is ample for the immediate cov-
ering of the head, so it has instituted the custom of
wearing hats or caps.

“The English tourist’s hat is an ideal hat both for
winter and summer.

“When possible no hat should be worn. The oppor-
tunities for leaving the hat off are many more than
one would think.

“The leaders of fashion could do much toward bring-
ing to pass the leaving off of the hat. The only spe-
cific advice that can be given, is to take off your hat
whenever possible.”

Tovrespondence,

The Teaching of Science in Schools.

To the Editor of the SCTENTIFIC AMERICAN:

The study of elementary science, or “nature study”
as it is often called, is a branch of steadily-gaining
popularity in the modern school. In many curricula it
absorbs perhaps a third of the pupil’s time, and prob-
ably much more than half his interest. Classes in
elementary ologies of all kinds are supplanting the
classics and more formal studies of the past. Whether
this is an advantage or not is a question I shall not
discuss; but no one will deny that it is of the utmost
importance that these new studies, if they are to be
of any real value, if they are to produce mental fiber
of any strength, must be taught thoroughly and well.
Grave doubts of such thoroughness inevitably assail
many a college examiner after he has waded through
the dreary morasses of mental confusion found in
numerous entrance papers.

Last June the writer set an examination in physics
based upon a well-known college textbook with ques-
tions of a fundamental character, and no more difficult
than those asked of freshmen who have completed
the first year’s college course. The result was most
discouraging. Many of the candidates did not attempt
to answer but one or two of the ten questions required.
Those who were more courageous floundered hopelessly
through part of the examination, but showed a con-
fusion of mind that spoke ill for the methods of teach-
ing used in the schools they came from.

Before quoting from the papers of these candidates,
it will be well to explain that physics is not one of
the entrance requirements at Trinity, but like certain
other subjects it may be offered to make up the requi-
site number of courses for admission. The candidate
who passess it is then eligible to the second year’s col-
lege course. In fact, he would not be allowed to take
the first course, and count that toward his degree, on
the assumption that he has already covered that
eround once by his entrance examination. It is thus
essential that the questions asked shall be similar to
those put to students who have completed Physics I.

The first question was one on fundamental units, and
here are some of the replies, taken not from the worst
napers, but from an average selection:

“Angular velocity is the distance an object travels
when it is thrown up in the air or on its downward
course.”

“Angular velocity is the distance a body covers in
centimeters when moving in another direction to that
which gravity would tend to make it go.” (This was
on the best paper handed in.)

“Acceleration is the speed with which an object
travels.”

“The unit of the C. G. S. system is the dyne, of
linear velocity is the foot, of acceleration is the foot
per second, of force is the foot-pound, work is the
horse-power, of potential and kinetic energy is the foot
per second.”

“Energy is the power which every body has for do-
ing work.” (The universality of this dictum is deli-
cious.)

“The momentum of a body is the rate of speed of
that body per second over a certain space.”

“The C. G. S. is the unit of force.”

Two problems in mechanics were asked, one on a
ball projected at an angle of 30 deg. to the horizontal,
involving of course a very simple trigonometric solu-
tion. This naturally was beyond the ken of those who
had not yet learned the meaning of sine and cosine.
Another involved the calculation of the moment of
inertia of two weights at the extremities of a revolving
weightless bar. Neither problem was solved correctly
by any one.

The theory of the simple pendulum was left un-
touched by most. Those who attempted it described
how a pendulum swings, and said a little about kinetic
and potential energy as exemplified by that useful
illustration. Archimedes’s principle was variously de-
scribed. One attempt follows: ‘“Archimedes’s princi-
ple was based upon the fact that if a solid was placed
in water, which exactly filled a receptacle, the water
which overflowed would exactly equal the weight of
the solid. This made it possible to weigh an elephant,
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for the waler could be collected and weighed a little
at a time.”

Another is of the opinion that on account of the
“impenetrability of matter, . . ., when a substance
is placed in water it must displace its own weight of
water.” This view of equal masses was quite popu-
lar; about half the papers made a similar assertion.

Such questions as the frequency of the note G
when C = 256, or the proof of the electrostatic formula

Q
Potential = —— were quite beyond the scope of all but

Kda
one or two, who made feeble attempts to answer them.,
But one would look for more information when such
concrete subjects as the Wheatstone’s bridge were
called for, for there is at least some form of wire
bridge in any school laboratory; so it was a genuine
surprise to have a boy who came from an excellent pre-
paratory school say: “Wheatstone’s bridge consists
of two bars (hor.) some inches from each other.
Across them a string is strung, one end hanging over
having a weight attached” (diagram here), etc. (Of
course an attempt to describe some method for find-
ing the modulus of elasticity of a wire.) Other at-
tempts at the famous bridge gave incorrect diagrams,
usually a faulty picture of the piece of apparatus used
in the school laboratory; and even the fundamental
proportion was often incorrectly stated.

Questions on the electrical and magnetic units pro-
duced some amazing information.

“Susceptibility is the power of showing the slightest
current.”

“Magnetizing force is the power which does the mag-
netizing measured in volts and amperes.”

“The magnetizing force is the force required to mag-
netize a body.”

“Magnetic induction is the magnetism excited inside
a helix, although no electrical connection has been
formed.” One sees in this last reply what ideas were
groping in the poor confused brain, but the wonder is
how the clear-cut mental focus of a future bank presi-
dent or manufacturer can evolve from such vagueness
and inability of expression.

Apparently no one had ever heard of the diffraction
grating, and the spectra of incandescent solids and
gases are both hazily described as having “lines,” by
the few who ventured into the realm of optics at all.

These samples taken almost at random give an idea
of the sort of paper that was handed in. Of course,
scme questions were answered correctly, but the im-
pression left in the examiner’s mind was one of hav-
ing come in contact with an intellectual fog, and his
belief in school science has been (perhaps unfairly)
correspondingly shaken.

As physics is the author’s department, this discus-
sion must necessarily take its departure from that sub-
ject, and I am convinced that work in what might be
called the more descriptive sciences, such as botany
or geology, or even chemistry, is of a more satisfac-
tory nature. Physics, next to mathematics, is the most
exact science in the sense that there are known to
physics more fundamental laws capable of exact mathe-
matical expression than to any other science. Even
astronomy does not precede it, for the exact position
of astronomy is a branch of mechanics, and the science
of astronomy is still in its infancy. In teaching such
a subject, then, one cannot lay too much stress on the
underlying principle, the law behind the experiment,
that the experiment is only intended to illustrate.
‘When a certain phenomenon follows by an unassailable
chain of deductions from a certain great principle, the
experimental demonstration of this phenomenon fails
entirely in its purpose if the connecting logical links
are not understood. And it is this lack of the logical
or mathematical background to the experimental
course that seems to me most apparent in the papers
just discussed. The boy has carefully plotted the field
about a magnet with the aid of a compass, but to him
it is only the particular case of a compass and a mag-
net, and underlying notions of magnetic induction,
tubes of force, law of inverse squares, etc., have noth-
ing to do with the diverting little task in hand. The
teacher perhaps has a class of thirty or more working
together in the laboratory, and he is able to do little
more than see to it that the experiment is done cor-
rectly, a neat report handed in, and certain explana-
tory references given to the pupil, who goes out with
a recollection of only a certain particular example of a
great law. If that law is presented to him in a
slightly different form, he is utterly at sea, and floun-
ders about for some support from among the concrete
experiments that lie scattered about in his mind, un-
connected and far apart.

This clinging to the concrete belongs to extreme
youth, so the sciences that deal largely with the classi-
fication of concrete cases are better taught in our
schools, and are usually more palatable to the pupils.
But by the time a boy is seventeen or eighteen years
old, it is a mistake to let him cling too closely to the
concrete. When he thinks of numerical relations, he
no longer has to cut imaginary apples into fractions,
or distribute oranges in certain ratios among little
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boys. Why, then, is he not able to grapple with the
abstract generalizations of science? I do not mean
that he should abandon the laboratory exemplificaiion
of the laws he is learning, but the principle should be
made the central idea which experiment is only to
prove and illustrate. Of course, historically spealking,
experiment preceded principle, at least in most cases,
but the inductive method in teaching is far too apt to
confuse the pupil, who seldom has the maturity of
mind necessary for unaided generalization. Moreover,
it is the glory of modern science that new phenomena
can be predicted from known laws, and the deductive
side is to-day as essential to progress as the inductive.

The cause of this unsatisfactory condition, at least
in the teaching of physics, lies largely in the text-
books used in schools. Why must the boy taking phys-
ics in his last year at school study from the childish
book often used, when if he begins the science a year
later in college he studies from such authors as Wat-
son, or Hastings and Beach, or Carhart (to mention
only a few admirable college textbooks)? Surely, a
year cannot make so much difference” in his mental
equipment! It will be urged that the books named
above involve an understanding of trigonometry. True,
but the amount of trigonometry needed by the student
of Watson, for instance, could be readily mastered in
three or four lessons, so this is no serious barrier to
the teacher who really wishes to use a ‘“college text-
book.” In many elementary courses no textbook is
used, and the lecture system is followed. This may
give satisfactory results in some subjects, but in phys-
ics it cannot be too severely condemned. In order to
train the student to think, he must be compelied to
work for himself; and though the lecturer may give
references and advise study, those who have tried it
know how hard it is to exact the outside work so
necessary in a mathematical science like physics: and
the ability to wrestle with a difficult problem or con-
cept is not fostered by what may be termed the “kinder-
garten method” in science.

Too little time in the classroom, or, what amounts
to the same thing, a disproportionate stress on the
laboratory end, is also in part the cause of the evils
we are discussing. This would not be so if classes
were small, and the instructor could devote himself
individually to his pupils, thus making the laboratory
a more efficient lecture-room; but generally the classes
are too large, and the pupil depends upon printed di-
rections, and an inexperienced assistant instructor, so
the two or three hours spent in the laboratory are not
the equivalent of a well-conducted recitation involving
a preparation of an hour or more of hard study.

Among the causes of inefficiency in teaching school
science, that which one would least anticipate is the
extraordinary opinion which seems to prevail among
school boards and principals that any youth who has
had a year or two in a science at college is capable of
teaching the subject. This careless attitude toward a
field rapidly overtopping many more time-honored sub-
jects of school instruction, is almost inexplicable. Why
should a teacher of Latin be chosen with so much more
care than the teacher of physics and chemistry? With
the increasing reaction in favor of science, this is
the more surprising. If science is to supplant the
classics in popular esteem as a fitting for an active
useful life and the development of a well-trained mind,
then let the teacher be one of sound knowledge as well
as high intellectual ideals, and not merely a genial
spirit who can play football with the boys in recess
and bluff successfully when cornered by an inquisitive
pupil in the classroom. I have seen appointments made
by excellent schools that for unfitness on the part of
the appointee rival the political appointments of a
Tammany administration unchecked by even a pre-
tense of civil service restraint.

The main reasons for teaching science in school are
to awaken the pupil’s interest in nature, give him
some information about its chief laws and phenomena,
and to train his mind to think clearly and with con-
centration. It certainly is open to question whether
either of these aims is realized in many otherwise ex-
cellent schools. The interest possibly is stimulated in
a general sort of way, but the misinformation that
seems to remain as an ultimate residuum is worse
than valueless, and the power of clear, concentrated
reasoning has apparently not been fostered to any very
high degree.

If science cannot be taught well, it is far better to
let it alone in preparatory courses. The final result
will be more satisfactory, even to a boy who means to
study engineering in college. The truth of this asser-
tion was well illustrated in the writer’s experience by
the case of a pupil who, though far from dull or lazy,
was almost the poorest in his class. On being ques-
ticned, he replied that he had had physics in school,
and when he came to study his lesson it seemed
familiar, and he was tempted to trust to his recollec-
tion of what he had learncd in school, although his
recitations always showed that knowledge to be value-
less. If he had never had the subject before, he would
have been forced to work and might have learned
something. The school that has a long list of science
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courses on its catalogue’s pages is falling in with a
popular fad. I do not say the fad is wrong, but like
all fads it is capable of abuse, and unless each of the
courses is conducted at least as well as the course in
Xenophon or geometry, requiring as much real work
by the pupil and with the same definite results, the
course is worse than a sham. Let the school authori-
ties face the fact that in science, as in all other activi-
ties, good results can only be produced by skilled work-
ers, and the skilled workman is more expensive than
the untrained novice. Either the best or not at all
should be the policy of every school that contem-
plates adding a course in science to its list of studies,
if that course is to be anything but a bait for the
children of unsophisticated parents, and a diversion
more or less demoralizing to the pupil.
HENRY A. PERKINS,
Professor of Physics, Trinity College.
Hartford, Conn., October 2, 1905.
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A Chance for Inventors.
To the Editor of the SciuNTIFIC AMERICAN:

As at present the price of heniquen is declining in
the American market, the imperious necessity makes
itself felt of increasing the acreage devoted to the pro-
duction of this fiber and of realizing savings in its man-
agement from the planting to the baling. With the ex-
tension of the plantations which is already in actual
progress at present, although not to the extent to which
it should be carried, there will be secured a material
increase in the quantity of fiber produced, and this in-
crease in production will make up in part for the loss
that follows the decline in price which began some time
ago and which decline in price can be entirely overcome
by the economies or superior methods of exploitation
which may be introduced into the industry. It is evi-
dently most pressing that these economies be under-
tuken at once, and this is possible in two directions:
First, that of utilizing, in some manner, the refuse
which results from the threshing or breaking of the
textile, and second, some mechanical method of drying
the fiber, In both these directions there is now a real
waste of time, of labor, and of money. In respect to the
former, there is a great waste in carrying to the place
for threshing a great quantity and a great weight of
leaves of heniquen, which, reduced in small part, by
the operation, must then be transported again, with
still greuter labor, to the place chosen for deposit to
rot. But this is not the only drawback. This place is
at once converted into a fearful source of infection
which poisons the atmosphere and the water which the
plantation must use, and from which contamination is
developed disease in various forms to such an extent
that plantations that were noted previously for their
salubrity have become converted into homes of disease.

Moreover, feeding this refuse to cattle, which is done
generally when it is in a rotting condition, makes the
milk poisonous and develops also in the calves and
young stock different diseases, one of the most com-
mon of which is dysentery, as experience teaches us,
thus demonstrating the error of the popular belief that
this refuse can be used as a good food for cattle.

In order to overcome these obstacles and to diminish
as much as possible the cost of production of heniquen,
it has occurred to us that, by means of a mechanism in-
vented for the purpose, this refuse might be utilized as
a combustible, or for some similar purpose, obviating a
waste and producing instead an actual profit to the
planter.

The spreading of the fiber in order to dry it in the
sun is an operation quite primitive, and which is cer-
tainly behind the time, in view of the scientific progress
of the age. To do this work requires a considerable
force of laborers who must carry the fiber to the place
selected for drying, there spread it, then turn it and
gather it in, as it may appear to be dried, and finally
transport it to the press. This operation, besides being
costly, has several drawbacks that make it objection-
able. Among these drawbacks it appears to us that the
chief are: the loss of fiber that results from spreading
and transporting it, as a considerable quantity must
necessarily be lost either on the wires, on the grass of
the route back and forth, and even on the very ground
of the drying place; the deterioration of the fiber by
the fall of sudden rains, and finally the loss of time
which results in the rainy season, because as the rains
are constant during sometimes many days in succes-
sion, the planter finds himself obliged to suspend the
cutting and the separation of the fiber of the heniquen
Dy reason of having his drying space already overflow-
ing with fiber. .

The strong winds which prevail during the fall are
equally prejudicial, as the fiber is thus blown from the
wires and scattered, some of it carried even beyond
the limits of the place for drying.

In order to overcome these inconveniences and others
that we have not mentioned because of the necessity of
keeping our artic ¢ within reasonable limits, there
might be invented a mechanical dryer, into which the
bundles of fiber might be thrown when delivered from
the threshing machine, and be delivered by the new
mechanism dry and ready for baling,
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The points which we have referred to so briefly are
so important for the state in general that, in our opin-
ion, they are very well deserving of the special atten-
tion of the Heniquen Planters’ Union, which should
adopt means suitable to attain the object which we have
indicated. This union might, without any delay, call a
special meeting in order to consider this very impor-
tant subject. A petition might be formulated to be
sent to the governor, who is so firm a friend of progress
in our state, requesting that he recommend to the legis-
lature that a prize be provided, to be bestowed upon
the inventor of any successful machine contrived for
the purpose as explained above. This Heniquen Pro-
ducers’ Union might also do something which, in our
opinion, would be the best possible thing to be done,
and that is to try to raise by voluntary subscription
among the heniquen planters a sum sufficient to pro-
vide the prizes referred to for donation to the inven-
tors of the machinery in question, which fund should
be used solely for the purpose of rewarding successful
attempts to provide such machinery. If this course
should be taken or adopted by the union, the writer of
this article holds himself ready to provide five hundred
dollars toward each prize. VICENTE SOLIS.

Merida, Yucatan, Mexico.

A NOVEL PROCESS FOR DISENGAGING FORCES BY
MEANS OF SOUND.
BY O0U#i BERLIN CORRESPONDENT.

It is a well-known fact that bodies capable of emit-
ting sounds (membranes, cords, etc.) are caused to
vibrate intensely by any outside body plaged in their
neighberhood and sounding the same note, while a
vibration of less intensity is observed in the case of
sounds of different pitch. A striking phenomenon based
on the fundamental notes of resonators is described by
Mr. H. Michel in a recent issue of Prometheus.

If a light disk be arranged within a resonator or
sounding-box so that it can be readily rotated upon
its axis and the fundamental note of the resonator be
given off by any acoustical source in the neighborhood,
the disk will be set rotating and will continue to do

A NOVEI. PROCESS FOR DISENGAGING FORCES BY
MEANS OF SOUND,

so until the sound is discontinued, provided it be
adjusted at an oblique angle to the longitudinal axis
of the resonator. No effect is observed if the sound
be different from the fundamental note of the resona-
tor. Mr. Michel suggests using this effect for disengag-
ing forces by means of sounds of a given pitch. The
rctation of the disk can, for instance, be utilized to
throw in or out, weaken or reinforce electric currents
that might be used to start any special motor.

An arrangement suitable for this purpose is illus-
tiated in the accompanying engraving. a is the longi-
tudinal section of a resonator, closed by the mem-
brane, b. A light disk, e, carrying a lever, g, connected
with the cell, f, is pivoted in the cups, ¢, d. The rota-
tion of this disk is limited by the prongs of a fork, h,
fixed to the bottom of the resonator. An extremely
feeble tension due to a weak spring, a magnet, or the
like, presses the disk against one of the prongs of
this fork, so that the disk is adjusted in a position of
rest at an oblique angle to the longitudinal axis of
the resonator.

If, now, any instrument, e. g., a piano, be played in
the neighborhood of the resonator, the disk will remain
at rest until the fundamental note of the resonator is
given off. At that very moment it will start to rotate,
trying to adjust its surface at right angles to the longi-
tudinal axis of the resonator, and will throw the lever,
¢, against the metal bar, 7, which is connected to
the other terminal of the cell, f, thus closing the cir-
cuit. As the contact between the lever, g, and the bar,
i, is maintained as long as the gound is continued, the
current, being completed throughout this time, will be
able to perform some given operation. The effect of
the fundamental note of the resonator on the disk is
reinforced considerably by means of an acoustic fun-
nel arranged in front of the membrane. In this case
the rotation of the disk begins nearly instantaneously
and rather energetically, as soon as the note is struck.
This novel process would seem to be capable of many
practical applications.

A vine now standing in California, which is consid-
ered the largest in the world, was planted in 1842 by a
Spanish woman. Beneath its spreading branches,
which cover nearly half an acre, 800 persons could find
protection from the sun’s heat. The first election in
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Santa Barbara County under American rule was held
beneath its ripening fruit. The vine is of the Mission
variety. In 1893 it bore 8 tons of grapes, and in 1895
over 10 tons. The trunk of the vine is 7 feet 8 inches
in circumference. It is now owned by Jacob Wilson,
of Carpinteria, Cal.

Electrical Notes.,

A novel wireless telephone apparatus has been pat-
ented by M. Blondlot, of Paris. The transmitting an-
tenna is excited by the effect of a closed circuit where
continuous vibrations of very high frequency are pro-
duced by the stepwise discharge of a direct current or
alternate current generator connected in parallel to a
condenser battery, while the receiving antenna acts
cn a telephone with or without the use of syntonically
vibrating local currents and wave detectors. The
sounds to be transmitted act on the closed vibratory cir-
cuit by means of a manometric flame or a transformer,
the primary coil of which is fed by a strong micro-
rhone, a singing arc, or any similar device.

A special wireless telegraph corps has been estab-
lished for some time past in the German army, where
the previous wireless telegraph battalion originally con-
nected with the aeronautical battalion has been attached
to the telegraph corps as an independent body, though
it be intimately related to aeronautics in so far as
captive balloons are required to suspend the sending
antenn®. The importance of wireless telegraphy for
the signaling service has been illustrated in the Russo-
Japanese war and is being evidenced also in connection
with the military operations carried out by German
troops in Southwest Africa. Wireless telegraphy, while
ready to work at a moment’s notice, is less liable to be
observed or interfered with by the enemy than any
other means of communication, quite apart from its
cther advantages. It may be said messages have been
sent for 250 miles in South Africa.

The utilization of electric energy for power purposes

in the spinning mills of the Marquess of Larios at
La Aurora and La Industria mills at Malaga, in Spain,
recently installed, has been attended with some re-
markable results. At I.a Aurora mills, the substitu-
tion of steam engines driving gear and belting, by
electric motors driving direct on to the line shafts,
has reduced the power consumption by 40 per cent.
Furthermore, the steadier drive obtained from the
motors has increased the yarn production by 20 per
cent, owing to the avoidance of yarn breakages. The
mills at Malaga are equipped with 72 motors aggregat-
ing 2,350 horse-power for—tkerea:phase current, and
range in power from 15 to 150 horse-prower, The aver-
age efficiency is 91.1 per cent, and the average power
factor 88.1 per cent. The electrical energy is trans-
mitted a distance of some 20 miles at a pressure of
25,000 volts.
[VExperiments on a new type of telephone cable are
said to have been made in Sweden with extremely fa-
vorable results. In manufacturing these cables, the
intention had been to reduce their capacity to a mini-
mum by passing the bare copper wires through perfor-
ated disks of insulating material and introducing the
cable thus formed into an iron tube. The distance of
the two conductors of the same line is 17 millimeters,
that of two lines 28 millimeters, and the distance of the
conductor and iron sheath in the most unfavorable case
5 millimeters. By this arrangement the capacity of the
internal conductors of 2 millimeters diameter was re-
duced to 0.00985 microfarad for 1 kilometer and that
of the outer conductors to 0.0182 microfarad per kiio-
meter. The copper wires are of,course wound helicoid-
ally to avoid induction effects.‘f,«flf the ahove distances
he increased to 20, 36.5, and 10 ‘millimeters respectively,
the capacity will be 0.00935 and 0.0125 microfarad.
Excellent results have been obtained in connection with
the experiments made on these cables, especially those
relating to the insulating resistances.

The Carrent Supplement,

The maple sugar industry is thoroughly described
and illustrated in the opening article of the current
SurrLeMENT, No. 1555. A possible source of future fuel
is to be found in the vast peat bogs in some sections
of the world. How this peat may be commercially uti-
lized, is explained. A full description of Sir Oliver
Lodge’s fog-dispelling apparatus is given. Mr. Walter
P. White describes a new form of cell. Mr. Edward
F. Chandler describes in a practical way the construc-
tion of a hydrometer. Dr. A. F. Cuzner writes on the
origin and control of yellow fever. Exceedingly in-
teresting is a well-illustrated article on jelly fishes.
The agricultural application of the gasoline automobile
is made the subject of an instructive article by the
English correspondent of the ScCIENTIFIC AMERICAN.
Mr. J. H. Morrison, the author of “American Steam
Navigation,” gives a splendid historical summary of
iron and steel hull steam vessels of the United States.
Of practical interest is an article on a folding Malay
kite. An excellent paper by Prof. Albert Granger on
the manufacture of Sévres ware is presented.
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ELECTRIC POWER DEVELOPMENTS
AT NIAGARA FALLS.—II.
125,000-1HORSE-POWER PLANT OF THE ELEC-
TRICAL DEVELOPMENT COMPANY.

In our first article on the electric
power development of Niagara Falls,
published in the SCIENTIFIC AMERICAN,
August 12 of this year, we gave a gen-
eral survey of the situation, in which
it was shown that at the present time
there are in operation, or under con-
struction, on both sides of the Niagara
River, electrical power plants whose
combined horse-power is about 500,000,
and that if to this amount be added
the total amount of power for which
charter rights have been granted, the
total development at Niagara, when the
full limit of these charters has been
reached, will be about 900,000 horse-
power.

At present, the principal scene of ac-
tivity is the stretch of foreshore on the
Canadian side, reaching from the com-
mencement of the upper rapids to the
huge power station of the Ontario Pow-
er Company which extends along the
foot of the cliff between the Falls and
the new steel arch bridge.

Following down the shore line of the
Niagara River for a distance of 1,500
feet from the intake of the Ontario
Power Company, whose plant was de-
scribed in our issue of August 12, we
come to the huge plant of the Electrical
Development Company, where the work
of developing 125,000 horse-power is
being pushed to completion with re-
markable activity. There are some re-
spects in which this piant is the most
original and interesting work of the
kind that is being done at Niagara
Falls. Briefly stated, it includes, first,
a massive concrete gathering dam which
extends out from the river bank, and
curving upstream thrusts its arm boid-
ly, for a distance of 700 feet, into the
deep and swiftly rushing waters of the
rapids; second, a vast wheel pit, with
hydraulic turbines at the bottom con-
nected to electric generators located in
a magnificent power station above at
ground level; and, third, a tail-race tun-
nel which has been carried in a direct
line beneath the river, 150 feet below its
surface, to discharge the spent waters
at the base of the perpendicular wall
over which the Horseshoe Falls de-
scend.

Not a little of the expense and diffi-
culty attending this great work was due
to the necessity of building out into the
rapids a massive cribwork cofferdam,
with which to thrust the rushing wa-
ters of the rapids aside, and uncover
the river bottom preparatory to build-
ing thereon the concrete gathering dam.
The space to be unwatered was about
12 acres in extent, and the dam, in spite
of the fact that it was a merely tem-
porary construction, varied from 20 to
46 feet in width, and had a total depth
of water against it, when it had reached
out into the deepest part of the rapids,
of 26 feet. Its length from the shore to
its extreme point is 2,115 feet. For the
greater part of this distance the coffer-
dam is 46 feet in total width, consist-
ing on the outer or river side of a struc-
ture 24 feet in width and 32 feet in
height, and on its inner side of an-
other structure 16 feet in width, and
of about the same height, with a 6-foot
space between them filled in with
puddle to render the cofferdam water-
tight.

The construction of this work in still
water would have been a matter of con-
siderable magnitude; but when we bear
in mind that it had to be carried out
into a mighty cataract which was run-
ning 26 feet deep at a velocity of 15
miles per hour, the daring of the work
and its inherent difficulties can well be
understood. These difficulties were ag
gravated by the fact that the river bot-
tom was extremely rough and uneven,
full of boulders and deep fissures. The
dam was built out in 16-foot sections.
Each section was constructed in the still
water under the lee of the dam, and
then launched into place; but betore
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This structure, 46 feet in width, and 2,115 feet long, was built to divert the water from the site on which the
gathering dam was built,

The Main Cofferdam,

This excavation is 421 feet long, 27 feet wide, and 138 feet deep.

At the Bottom of the Wheelpit.

——

This shows the condition of the river bottom on the site of the outer basin.
Bottom of the Niagara Upper Rapids, Unwatered.
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building the section, it was necessary
to make a survey of the river bed. This
was done from a platform which was
suspended out from the completed dam,
the contour of the bottom being deter-
mined by sounding with iron rods. The
new section was then floated out inte
position in the rushing torrent, and to
prevent its being carried away, a sliding
shield, built of massive timbers, was
moved forward along the outer face of
the dam to act as a kind of temporary
breakwater. The new section was
brought forward into the lee of this
shield, drawn into place by steel cables,
and loaded down with rock. A glance
at the accompanying views of the un-
watered bottom of the rapids and of
the launching of a new section shows
how extraordinarily difficult an under-
taking this was.

When the cofferdam was completed
and the river bottom laid dry, a con-
crete gathering dam, 33 feet in width
and 26 to 33 feet in depth, was built out
from the shore, the inshore end being
located just below the intake of the
wheel pit, and the dam extending out
diagonally into the rapids for a distance
of 700 feet. The crest of the dam is
somewhat lower than the surface cf the
water, for which it will act as a weir or
spillway. The crest of the dam at the
inshpre end is built at a lower level
than the rest of the structure, this being
done in order to insure that there shall
be a steady and somewhat swift current
sweeping past the outer row of sub-
merged arches through which the water
will flow into the tubes leading to the
wheel pit. The effect of this current
will be to carry floating ice and general
debris clear of the intakes. It is ex-
ceedingly important that the water that
enters the penstock, as the large tubes
leading down to the turbines are called,
should be kept clear of floating debris;
for if this should pass through it would
not only cause rapid wear and possibly
the wrecking of the water turbines, but
it would set up serious friction and
greatly impair their efficiency. In order
to prevent this, the intakes, of which
there are two, consist of two parallel
walls of heavy concrete carried upon
submerged arches. The artificial cur-
rent created in the forebay by the low-
ering of the inshore end of the gather-
ing dam, as above described, causes the
ice and drifting debris to be swept safe-
ly clear of the submerged arches on
which the wall is carried. After pass-
ing through the two parallel rows of
submerged arches, the outer one of
which is practically a continuation of
the shore line of the river, the water
flows through a screen, which effectual-
ly catches any of the finer debris. Open-
ing into the inner forebay on the in-
shore side of the rack are eleven steel
penstocks 101 feet in diameter, which
conduct the water to the bottom of the
wheel pit.

TuE WHEEL Pit.—The wheel pit is a
huge excavation 27 feet in width, 421
feet in length and 138 feet in depth,
which has been blasted out of the solid
rock in the unprecedented time of eight
months. Two branch tailraces each 26
feet in diameter extend parallel with
the wheel pit and below the floor level,
one on each side, and converge into
one huge tail-race tunnel which has
been excavated in a straight line, for a
distance of 2,000 feet, to the Falls.
Founded directly upon the solid rock
at the bottom of the wheel pit are eleven
massive turbines of the type shown on
our front-page engraving. Each of these
has a capacity of 13,000 horse-power at
three-quarters gate. Although the char-
ter of the company is for 125,000 horse-
power, the generators under overload
conditions would have a maximum ca-
pacity of 165,000 horse-power. They are
of the vertical type and the power is
transmitted from each one by a massive
vertical hollow shaft 115 feet in length,
which extends up through the wheel pit,
and is supported at three intermediate
points by solid masonry bearings. Each
shaft carries at the top, in the great



OcCTOBER 21, 1905.

generaling station at ground level, an electric gener-
ator of 9,375 kilowatts capacity. The turbines dis-
charge into the two branch tailraces, five of them
to one side, and six to the other. This is a new
and excellent feature in this plant, for by the use
of two separate branch tunnels it becomes possible to
close down one-half of the station for repairs while
the other half is running. Thus to all intents and
purposes the Electrical Development Company has two
stations, absolutely independent of each

Scientific American

the tunnel. In the whole of this work, which was car-
ried on without interruption until its completion, re-
markably quick tunnel excavation was done. In the
first drift of the main tunnel, whose section was 13
feet high by 27 feet greatest diameter, the work was
carried along at the rate of 50 feet per week, and the
main drive, including the yellow-pine timbering, was
excavated at a rate as high as 68 feet per week. The
diameter of the excavation was 30 feet. The tunnel is
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that it is no longer necessary to send abroad to secure
them. The turbines under consideration were designed
ond built at the works of the I. P. Morris Company, of
Philadelphia, to whom we are indebted for our illus-
tration. To the right is seen the lower portion of the
huge vertical penstock, 1014 feet in diameter, which
opens into two annular passageways that lead entirely
around the axis of the turbine. They deliver the wa-
ter to the iwo water wheels, through which it passes
into a central chamber to finally pass
out through the draft tube into the tail-

other, at command. A valuable advan-
tage of this arrangement is that fre-
quent examinations can be made of the
turbines, shafting, and generators, and
any trouble may be detected in its early
stages. A further advantage is that the
turbines will be at all times accessible,
and will not be continually more or less
flooded, as they are in other plants.
THE TAILRACE TUNNEL—The two
branches of the tailrace merge at the
downstream end of the wheel pit in one
large tunnel, which is carried in a
straight line and with a fall of 20 feet
in its total length of 2,000 feet, through
to the cliff over which descend the wa-
ters of the Horseshoe Falls. This is
the most daring piece of engineering in
the whole work, or, indeed, in the whole
range of power development as carried
out by the various Niagara companies.
Had this tunnel been carried around be-
neath the shore line to discharge, like
that of the Canadian Niagara Power
Company’s plant, through the side of
the gorge, the tunnel must have been
built on a curve and its length would
have been considerably greater. A re-
markable feature of its construction is
the fact that it was built from the lower
end toward the wheel pit. This was
done from motives of economy; for to
have commenced at the wheel pit end
would have necessitated hoisting the
excavated material to the surface,
through an average height of 135 feet.
By building it from the lower end, it
was possible to dispose of the material
by dumping it out through the face of
the cliff, where it was speedily washed
away by the rush of the falling waters.
As a preliminary to driving the tun-
nel proper, a shaft was sunk on shore

race tunnel. The speed of the wheels is
regulated by two cylindrical, vertically-
sliding gates, one at each wheel, which
are operated by an electrically-con-
trolled governor in the generating sta-
tion above.

THE GENERATING STATION.—In the de-
sign of the generating station which, in
its completed condition, will contain
eleven 12,500-horse-power generators,
the company have endeavored to put
up a building which, architecturally,
will be in keeping both with the magni-
tude and dignity of the plant and with
the beauty of Victoria Park, in which
it is located. The building, which will
be 500 feet long, 70 feet wide, and 40
feet high, will be in the style of the
Italian renaissance. The front facade will
show a lofty center bay, two end bays,
and two loggias, each with an imposing
colonnade. The surrounding grounds
will be laid out suitably to the general
landscape effect of Victoria Park, and
it is believed that so far from being an
eyesore the building will be a decided
addition to the scenic attractions of thiz
justly-famed resort. We are indebted
to Mr. Beverly R. Value, chief engineer
of the Electrical Development Company,
for facilities and information given
during the preparation of this article.

The hydraulic portion of the work
was designed by Mr. Hugh L. Cooper
and executed under the direction of Mr.
Beverly R. Value.

E— S

A time-recording camera which will
prove of great utility in timing automo-
bile races, where exactitude is such a
great requisite, has been devised by
two English inventors. The feature of

near the edge of the Falls, and a work-

ing tunnel was driven parallel with the

Falls to the point of exit of the big tun-

nel. After the working tunnel had been

carried to within a short distance of the line of the

main tunnel, the engineers drove a short cross drift

out through the face of the cliff, in order to investi-

gate conditions. When the final shot was fired the

mass of falling spray and broken water was driven by

its own velocity and the pressure of the wind into the

working tunnel so fast that the workmen barely es-

caped with their lives, and the water came in such

volume that the pumps were not able to keep it down.
After great labor and danger, the outlet was reached

by traveling along the debris at the foot of the cliff

behind the Falls, and the obstructing debris was re-

moved by successive blasts of dynamite, thus draining

Showing the outlet of the tailrace tunnel for discharging the water behind the falls.

Section Through the Niagara Falls.

lined throughout with 24 inches of concrete, which is
worked in between the pine timbers, the latter being
left imbedded in the concrete. The finished diameter
of the tunnel, when the latter had received its final
concrete coat, was 25 feet.

THE TURBINES AND POWER STATION.—The eleven tur-
bines are the largest ever constructed. Time was
when we had to go abroad to secure hydraulic machin-
ery of the largest size, and, indeed, the water wheels
of the first installation of any magnitude at Niagara
Falls were built in Switzerland. Of late years, how-
ever, American manufacturers have taken up the de-
sign and construction of large turbines so successfully

the apparatus is that a photograph of
the car is obtained when passing a
given spot at a given time, recording
the actual time to the fraction of a sec-
ond. The shutter speeds give a range of exposures
from 1-25 of a secoad to 1-1,000 of a second, while at
the same time and with the same movement a photo-
graph is taken of a watch, thus giving the exact time.
A special case is provided for the watch, and in an
orening above the latter a card is inserted giving the
date, which can be signed by the officer respensibie
for the time test. Underneath the dial is a numbering
apparatus. The case is so made that after the official
has placed the watch in the case, it can be sealed up,
and it is impossible to tamper with the watch without
breaking and destroying the seal. The record thus
procured can be referred to at any future time.
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Launching a crib in 26 feet of water in the upper rapids where the water is running at 15 miles an hour.
Building the Temporary Cofferdam.
ELECTRIC POWER DEVELOPMENTS AT NIAGARA FALLS.—II.

View at junction of the two tuncels at each side of the wheelpit with main tunnel,

Building the Tailrace Tunnel Beneath the River,
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A NEW METHOD OF CONSTRUCTING SANITARY
SEWERS,

A strictly sanitary sewer in every sense of the word
cannot be built of either brick or vitrified crock. No
matter how great pains and care are taken in the con-
struction, there will be more or less seepage, if not at
first, then later as the mortar rots with age.

The vitrified pipe sewers cannot-be perfectly sani-
tary, for the reasons that enough cement cannot be
inserted in the joints to prevent seepage and the pipe
rests on the collars at the joints and either breaks
them or loosens the cement, thereby admitting seepage
in almost every joint of pipe. Reinforced concrete ap-
parently offers one solution of the problem.

The Jackson Cement Sewer Pipe Company, of Jack-
son, Mich., have introduced molds and machinery for
manufacturing reinforced saritary concrete sewer pipe
that will last for decades without entailing any repairs.

One of our engravings shows the building of a five-
foot reinforced concrete sewer at Jackson, Mich., and
the lowering of a five-foot pipe into the ditch. This
pipe can be made in any size from 15 inches to 10 feet
in diameter. The particular feature that appeals to
every engineer and experienced sewer builder is the
nianner in which the joints are coupled together. This
is done by an iron band running around each joint of
pipe and through the loop of the iron bars, which are
imbedded in the cement and pass through the pipe.
When this coupling is made the joints are cemented,
forming one continuous piece of pipe. The cement
adhering to the iron bands makes the joint as strong
as any part of the pipe. Seepage is impossible and
entirely obviated.

Our other engraving shows a three-foot diameter
section of reinforced concrete sewer pipe ninety days
old, carrying a weight
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thunder-claps grow less frequent, and the storm dis-
perses without having fulfilled its threats, while out-
side the defended zone havoc reigns.

Though opinion is divided as to whether the favor-
able results when they occur are caused by the firing,
or would have occurred without, many of the farmers,
vine-growers, and gardeners believe the former. And
M. Violle, the eminent French physicist, who is him-
self a vineyard-owner, reported very favorably, in Feb-
ruary, to the French Academy of Sciences the results
of the campaign of 1904 in Beaujolais. M. A. Dastre,
writing in the Revue des Deux Mondes (Paris), June 1,
1905, makes some bright suggestions. He thinks the
experiment must be extended over a ‘“long series of
years” before its success can be considered as estab-
lished. But the efficacy of the shooting, he says, “will
loge its paradoxical or absurd appearance if we re-
flect on the role played by electricity in all these phe-
nomena. We know since Franklin that those phe-
nomena which are spread over the cloud zone are
essentially electrical. The tendency to-day is to admit
that those which are produced by the hail-preventing
(paragréles) cannon have a like character. We may
admit, with M. Violle and the other physicists acquaint-
ed with the recent acquisitions of science, that the
shooting at the clouds does nothing else than re-estab-
lish the electrical equilibrium in the sky. The cannon,
rcckets, and bombs might act upon the electrical con-
dition by means of the warm and ionized gases which
they occasion. The hail-preventing implements would
then work as veritable lightning-rods operating in the
very heart of the clouds. . . . What might be effica-
‘cious is neither the concussion of the air, nor
its sonorous vibrations, nor the mechanical action of
thé whirl of gas, nor the shock of the sort of rotatory
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always electrified, in one way or the other, positively
or negatively. Its electrification results from various
causes—friction, influence—to which is added, these
latter days, the flow of negative electricity produced
by the ultra-violet part of the sun’s rays. If the little
drops of the cloud remain separate and distant from
each other, that is in consequence of the electrical
repulsion which disperses light bodies charged with
electricity of the same name. Let the cloud be dis-
charged in any way, by the warm and ionized gas com-
ing from the hail-preventing cannon, or by contact
with a cloud charged contrarily to it, and at once the
little drops, just now separate, unite into drops as
much bulkier as the discharge shall be quicker and
more complete. Thus is explained that rain in big
drops, which, in a storm, follows the first flashes of
lightning; thus is explained, again, those torrential
rains which have frequently been noticed during great
battles. This, however, is only rain. To pro-
duce hail a further condition is necessary. The cloud
must be put in contact with a cooled stratum of air,
as are in fact the upper strata of the atmosphere. In
that case, its temperature may fall below the freezing
point without the cooling at once revealing itself by
any apparent sign. The little drops, though very cold,
remain liquid. But let any circumstance whatever hap-
pen to put these little drops in surfusion in contact
with any particle of ice whatever coming from else-
where; at once they suddenly solidify round that cen-
ter, and so form that ice-marble which is the hail-
stone.

“To the conditions of that storm which turns to
rain there must, then, in order that there may be hail,
be added extensive vertical displacements . . .
that shall commingle the warm and low clouds with

the atmosphere’s up-

of 20,000 pounds. This
of itself speaks for the
enormous strength
and durability of the
pipe, and removes
from the minds of the
most skeptical engi-
neers all doubts re-
garding the practica-
bility of adopting re-
inforced concrete sew-
er pipe in the con-
struction of sewers, if
they wish to be up to
date and give their
cities the best there is.
@ ——— -
Passivity of Metals,
The so-called pas-
sive state of metals,
in which they remain
unattacked, is  ex-
plained by two differ-
ent theories. The
first of these, which is

per and cold strata.
Now, all storms are
characterized by move-
ments of that kind.
That is in some sort
their definition: a
barometric depression
determining a violent
ascensional movement.
One imagines that, if
the electric discharge
from the clouds is ob-
tained before the min-
gling movement has
reached its whole full-
ness, the hail will no
longer form. Is it in
consequence of a pre-
‘mature action of that
kind, of a discharge
from the clouds, that
the hail-preventing
cannon act? That is
what fresh observa-
tions may tell the

due to Faraday, Beetz,
and others, attributes
the passive state to
the presence of non-
metallic layers of ox-
ides or of gases. The
second theory, championed by Schinbein, Berzelius,
and Hittorf, explains it by the formation of a sur-
face metallic layer which is in a special state, or “con-
strained” state of the molecules, corresponding, accord-
ing to Hittorf, to a higher valence of the metallic ion.
A metal is considered in modern times as formed of
atcms which are bound by electric charges, either posi-
tive or negative. M. W. Miiller, a German scientist,
in treating the question of the passive state of metals,
shows that this fundamental pypothesis is only com-
patible with the theory of Schonbein as amplified by
Hittorf. In consequence, experience shows that all
metals which have several valences (iron, chromium,
manganese, etc.), that is, which form ions of different
valences, may present in certain conditions the phe-
nomena of passivity and activity.

Prevention of Hail Stormmas,

A Review of
Recent Experiments,

In Russia, Austria-Hungary, Italy, Switzerland,
France, and Spain systematic efforts are being made to
prevent the hail storms that ravage the crops, the
vineyards, and the gardens. Cannon loaded with gun-
powder, sometimes with acetylene, are discharged at
the storm cloud; at places in France rockets, bombs,
etc.,, are used. The cannon employed flare at the
mouth, blunderbuss-like, and emit a whirling mass of
gas, from which detaches itself a sort of wreath of
smoke that acts like a true projectile. When the shoot-
ing takes place horizontally at a cloud 650 feet or so
distant, a sort of “crack’” produced by the shock of
this gaseous shell is heard. The result of this bom-
barding, it is claimed, is that the clouds relent to a
beneficent rain, or emit snow or soft hailstones (like
cracked, half-melted ice); the lightning-flashes and

Section of 36-Inch Reinforced Concrete Pipe, 90
Days Old, Carrying Weight of 20,000
Pounds.

A NEW METHOD OF CONSTRUCTING SANITARY SEWERS.

wreath produced by the detonation. The action would
be due to a modification brought into the electrical
conductibility of the storm mass; the effect unwit-
tingly realized would be a lightning-rod effect.

‘“Hail clouds are pretty generally marked by their
black hue and the darkness they produce. That is an
effect of their thickness (taken vertically) even more
than of their structure. This great extension in height,
at the same time that it transforms them into opaque
screens, involves the existence in their volume of
great inequalities of temperature, the high parts being
able to be very cold, while the low parts are warm. On
the other hand, we know that what afar is a cloud,
near by is a mist, i. e.,, a mass of air studded with little
drops of water. Moreover, these drops are full, solid,
and no empty bubbles or vesicles comparable to soap
bubbles, as was long believed. And if we ask how
these drops of water keep up and float without falling,
the answer must be given that they do not keep up and
that they float only in appearance; that they are fall-
ing, in fact, slowly, by reason of their tenuity, as hap-
pens to atmospheric dust. The cloud is an organism
in" evolution; it perishes at the bottom—the little
drops vaporizing on contact with the warm lower
strata of the atmosphere; and it reforms at the top—
this vapor, invisible because genuine gas, reascending
to condense again on contact with the cold upper
strata. This mass which continually falls and re-
ascends, perishes and reforms, has then but an illusory
performancé. If our senses showed us the reality, we
should see little drops having each one-fortieth of a
millimeter diameter, at a distance a hundred times
greater (i.e.,, 2 millimeters) apart, and falling 2 to 3
millimeters [less than one-eighth of an inch] a second.
To this first idea must be joined another. A cloud is

A 5-Foot Sewer in Course of Construction, Showing the
Lowering of a Section of Reinforced Concrete Pipe
into the Ditch.

physicists.”
— e

Paper from Furze.

But little paper has
been recently made
from rags; vegetable
substances, such as wood, alfalfa, and straw, are espe-
cially employed. But the use of furze, wild or
cultivated, has not been thought of until recently.
An inventor, says, Le Papier, has ascertained that
the furze, suitably treated, produces a very white
and solid pulp by the following treatment: 1,000 kilo-
grammes of the green plant, cut up as fine as possible,
are mixed with caustic soda lye of 30 deg. B. and car-
ried to a temperature of 170 deg. C. in an autoclave,
under a pressure of 6 kilogrammes. After a boiling
of five or six hours, the pulp is washed with water,
acidulated with sulphuric acid in suitable quantity,
bleached with chloride of lime and washed thoroughly,
when it is in a suitable state for employment in the
manufacture of papér.

- ———

Trials with a new automatic rifle were recently
carried out before the officials of the British war de-
partment and military and naval officials representing
several foreign governments. The weapon is the in-
vention of a Norwegian, Mr. Kallevig, of Christiania.
It weighs 814 pounds and is sighted to 2,500 meters,
and is a slim and compact weapon, the mechanism of
which is so designed that dust or grit cannot penetrate
it and interfere with its operation. In this rifle five
cartridges, either loose or in a clip, are filled into the
magazine, and then can be fired in succession, quickly
or slowly, without removing the gun from the shoulder.
The loading and ejecting are actuated by a small por-
tion of the gas arising from the explosion of the pow-
der. This passes out through a minute hole in the
barrei intc a cylinder parallel with the barrel, in which
works a piston rod which actuates the mechanism.
The firing capacity of the weapon is 20 rounds in 30
seconds.
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GIANTS OF THE INSECT WORLD.

The interesting insects shown in the ac-
companying illustrations are among the
largest known kinds. In fact, the well-
known Hercules beetle, shown in the first
photograph, is believed to be the greatest
existing insect. This is of the Dynastes, a
genus of lamellicorn beetles of the family
Scarabwidw, or typical of a family Dynas-
tidw. 1t is restricted to forms having the
external maxillar lobe with three or four
small median teeth, no lateral prothoracic
projections and the last tarsal joint arcu-
ate and clubbed. The true type is the
Dynastes Hercules of the illustration. The
lengtn of the specimen is nearly seven
inches, of which the curved prothoracic
horn is nearly one-half. The spread from
tip to tip of the wings is over eight inches.
The coloring is a glossy black on the head
and jaws, dull green with dark mottlings
on the wing-sheaths, and reddish brown on
the body. The specimen shown came from
the island of Dominica, though it also ex-
ists elsewhere in that region.

The third photograph is of a male and
female Megasoma elephas, of a genus of
large ceetconian coleopters. They are also
of the family Scarabwidw. They are typi-
cal of the sub-family Megasomine®, having
the prosternal process glabrous. This
insect is among the largest coleopters
known. The male, the larger of the
two, is a grayish black, while the female
is darker in color. The former is nearly
five inches long and two inches broad.
The female is smaller, being about three
inches in length and an inch and a half
broad. They are found in a number of
South American countries.

The second insect is a long-horned
beetle, the Macrodontia cervicornis of
the family Ceramycida. Its length, of
which the powerful claws form a con-
siderable part, is nearly six inches. Its
coloring is a light cream with reddish
brown markings on the wing-sheaths,
while the color of the head is a velvety
brown. The insect is found in South
America, this particular specimen com-
ing from Brazil.

Recent Archmological Discoveries.

A short time ago a company, entitled
the Union Electrique, purchased the
right to lower the level of the Lac de
Chalain (in the Jura, Switzerland) to
the extent of about thirty feet. Hardly
had the water been drained off to a
depth of nine feet when blackened piles
began to appear amid the water-weeds.
Closer examination showed that these
piles formed the plan of a large village,
with streets, houses, etc., all complete.
Further research brought to light
among other things teeth and bones of
animals, vegetable and other residue,
barley, nuts, needles, apples, pears, flax,
coal, half-burnt hearthstones, pottery,
wooden pots, tools, weapons,
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A GREAT BEETLE FROM BRAZIL, THE MACRODONTIA CERVICORNIS.
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served yoke for a span of oxen. Among
other relics which were discovered we may
mention a bear’s skull, articles of flint,
bones of deer, dogs, horses, beavers, oxen,
etc.,, and portions of human skeletons, the
racial characteristics of which have so far
not been determined.

To come to a more distant part of the
globe, we have a still more interesting dis-
covery to report, a most extraordinary
piece of mosaic work having been found in
the ruins of the old Roman city of Althi-
burus, situated in the interior of Tunisia.
This city was still inhabited in the sev-
enth century, but was then abandoned, due
to Arab invasions, and gradually fell into
decay. It was here that two French lieu-
tenants (M. Ordicni and M. Oniam) discov-
ered a beautiful bathing compartment in
the ruins of what must at one time have
been a fine mansion, and signs of some mo-
saic work were observed. Excavation was
at once commenced, and a considerable
amount of fine work was brought to light.
The discovery was then examined by M.
Gauckler, the famous French archaologist,
who has just published a full report re-
garding the find in the last number of Leg
Monuments Piot. The mosaic is of a very
extraordinary type, representing vessels of

all kinds (warships excepted); so far
the whole has not been uncovered, but
it is believed that the design will be the
same in all cases. Each vessel bears its
name in Greek and Latin characters,
and in some cases an inscription is
added from the works of Ennius and
Lucilius. In one of the vessels horses
are to be seen still marked with their
names (Ferox, Icarus, and Cupido); at
the side there is written the word “hip-
pago,” and a Greek word meaning “horse
transport ship”—a type of vessel which
was very common in the Attic fleets.
Yet another ship is marked ‘“catascopis-
cus,” or the “observation ship,” and a
man is seen standing and shading his
eyes and gazing ahead from the prow.
Another boat, entitled “cydarum,” con-
tains two fishermen who are seen pull-
ing in their nets. The mosaic also
shows a cargo boat loaded with jars
containing either wine or oil, and a
hunting vessel propelled by rows of
oarsmen. It is hoped that the French
government will be induced to vote a
sum of money for purposes of further
excavation, and thus enable one of the
most remarkable finds of mosaic work
ever known to be more fully brought to
light.

Substitute for Caoutchouc.

Replying to an article of Witt which
appeared in Prometheus, condemning
the abuse of substitutes, especially in
the caoutchouc industry, in which it is
said that the additions of organic and
mineral substances are only a method
of lowering the price at the

and numerous articles made
of horn, bone, wood, and L
stone. The more interest-
ing finds have been collected
and presented to the museum
at Lons le Saunier, where
they are kept in glass cases.
The objects which have at-
tracted the greatest amount
of interest, however, are three
primitive boats shaped like
canoes. The largest one was
made from the trunk of a e
large chestnut tree, and meas-
ures 27 feet long by 21, feet
beam and 2 feet draft. The
bow of the boat terminates in
a kind of spur, while the
stern is very similar to that 2
of the modern boat. An open-
ing is also provided in a suit-
able part of the little vessel,
evidefltly for the reception of
a mast. Among the wooden
articles found, the following
are most worthy of mention:
A kind of double-bottomed
plate; three small vases, one
having a beautifully fash- |
ioned handle; soup ladles &_._
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expense of the quality, Herr
Weber, in the Gummi Zeit-
ung, states that certain addi-
tions, as zinc oxide, lime, and
magnesia, and sulphides of
zinc and of antimony, have a
well-determined technical pur-
pose, which it is not possible
to supply otherwise. The
opinions of Witt on the re-
generation of old caoutchouc
are inaccurate, both with
reference to the product and
the method of work. 1t
cannot be applied to restora-
tion of old rubber of good
quality, especially to the
enormous quantity of old rub-
ber shoes. The regenerated
caoutchouc of commerce is
considered as an excellent
product, permitting of results
which cannot be obtained
with pure caoutchouc. For
the loading, properly so call-
ed, Herr Weber considers
only the sulphate of baryta
and chalk, and will not ad-
mit that their employment is
an adulteration, since they are

with carved handles; a bow
of yew, and a splendidly pre-

MALE AND FEMALE MEGASOMA ELEPHAS, GIANT SOUTH AMERICAN INSECTS,

added, not to cheapen, but to
improve the substance,.
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Cellulose and Artificial Cotton,

An artificial cotton is now produced in Italy from a
cellulose extracted from the fir freed from its bark
and knots. The Bulletin of the Chamber of Commerce
of Milan describes the apparatus employed. A special
machine reduces the fibers to thin pieces of a few
millimeters; the wood thus reduced is placed in a
large horizontal cylinder capable of containing about
100 cubic meters. The apparatus is of copper lined
with lead, and when charged, steam is introduced by
means of a pipe at the lower part. This operation con-
tinues for ten hours. Then 60 cubic meters of a lye
of bisulphate of soda is poured in, and heated under
a pressure of three atmospheres for 36 hours. By the
boiling the wood becomes white; it is then submitted
to a first washing, and grinding by means of a series
of strong metallic plates, moved mechanically. After
grinding, the matter is submitted to a very free wash-
ing, and is bleached with chloride of lime by the elec-
tro-chemical method, then pressed between powerful
rollers for desiccation. Thus a pure cellulose is ob-
tained, which is reheated in an autoclave containing a
mixture of zinc chloride, chlorhydric acid, and nitric
acid. A little castor oil, casein, and gelatin are add-
ed, in order to give more resistance to the fiber. The
pasty mass thus obtained is finally introduced into
the receiver, where it is compressed and passed
through a drawplate, which reduces it to thread.
The thread is passed over gummed canvas, then into
a light solution of carbonate of soda, and finally over
drying rollers.

e —t~ @ —
A USEFUL CHAIN GRIP FOR AUTOMOBILES.

The photograph reproduced herewith shows a chain
device which can be quickly attached to the wheel of
an automobile, and which will effectually prevent its
slipping or skidding on muddy, greasy, or icy roads,
cr in deep snow. The chain grip is made up of two
circular chains—one on each side of the wheel—con-
nected together by a number of transverse chains
which are laid over the tread of the tire. In order to
attach one of the grips to a wheel, it is only necessary
to lay it carefully upon the tire, and connect to-
gether the two ends of each circular chain at the bot-
tmn./-fSuitable protected double hooks giving two ad-
just{ﬁent:-: are provided for this purpose. When first
put on, the chains should be shortened by cutting off
a link or two, if this is found necessary to make them
fit tightly. Should they stretch when in use, this will
in no wise detract from their effectiveness, nor will it
cause them to come off. It is best, however, to have
them fit tightly. Even then the transverse chains
constantly change their position with respect to the
tread of the tire, and so do not tend to wear it in any
one place. With these grips there is no danger of a
chain breaking and becoming entangled in the driving
chains or other parts of a machine. So securely do
they hold, that a machine equipped with them was
able to ascend a short grass-covered incline of over
45 per cent. They are a necessity for every tourist
who wishes to travel with the certainty that he will

WEED DETACHABLE CHAIN GRIP APPLIED TO A
PNEUMATIC-TIRED AUTOMOBILE WHEEL.

not be stopped by his wheels slipping around in moist
clay, mud, or snow; while for city use they are equally
valuable to prevent skidding on greasy asphalt. Their
easy attachability makes them all the more useful, as
they can be quickly put on when needed and removed
when not. The wear on the tires is consequently much
less than when non-skidding tires proper are used.
The grips are the invention of Mr. H. D. Weed, and are
made by the Weed Chain Tire Grip Company, of this
city.
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A BINOCULAR HEAD LENS.
BY DR. ALFRED GRADENWITZ,

The binocular head lens described in the following
has been constructed on the design of Prof. Hess, of
‘Wiirzburg, by Mr. George V. Schott, of the same city.

A metallic band surrounding the forehead is fixed
to the head by means of a thin spring steel band sus-
ceptible of adjustment according to the size of the
head; this carries a hinged tube containing another
thinner and extensible aluminium tube, which is the

e

A BINOCULAR HEAD LENS.

lens-holder. Lenses of various thickness are readily
adjusted for by loosening the upper screw. In order
to keep off any side light there has been provided an
independent aluminium diaphragm, while a spring lo-
cated above the lenses serves to receive the lighting de-
vice and to keep the same in position.

The freedom of the field of vision is claimed to be
an especial advantage of this outfit, which has been
especially designed for ophthalmological purposes. The
distance of the lenses from the eye is readily altered
and the exchangeability of the glasses is an especially
good point. As all the parts are made of aluminium,
the whole is of an extreme lightness. The object fixed
by the eye is lighted by an electric glow-lamp which
can be removed at a moment’s notice by means of a
simple handle. This lamp is constructed for any de-
sired tension and both for accumulator operation and
for direct connection to 110 or 220 volt mains.

Discovery of Nova Aquilz No. 2.

Miss Fleming, who has made a name for herself by
her discoveries of new stars, has located a second
nova in the constellation Aquila. It was first
found August 31 by Miss Fleming, assistant in the
Harvard Observatory, who has discovered eight out
of the last eleven found in ten years. She was study-
ing the regular list of photographs, including the whole
sky and taken every night, when she found a new spec-
trum. Photographs of August 10 did not show it, but
those of August 18 did. At that time it had a magni-
tude of 6.5, only a little below the light which can be
seen with the naked eye. Since then the section of the
sky has been followed every night, and it is found that
the light is diminishing steadily. This is proof that
the star is a new one. It is now of the 11.5 magni-
tude.

Another Electric High=-speed Railway.

The construction of an electrical high-speed railway
between Cassel-Cologne is suggested by Mr. Friankel, a
Breslau engineer, with a view to testing on a large
scale the possibilities of electrical long-distance rail-
ways.

This line, which would shorten the way from Col-
ogne to Berlin by 40 kilometers, would assume a high
strategical importance, while serving on the other
hand to relieve other lines of part of the passenger
traffic.

Assuming a maximum speed of 160 kilometers (99.4
miles) per hour, corresponding with a commercial
speed of about 125 kilometers (77.6 miles) per hour,
the electrified line, Cologne-Cassel (180 kilometers, or
111.8 miles), would be covered in one hour and twenty-
seven minutes, while five hours are required to cover
the present line of 275 kilometers (170.8 miles) pass-
ing through Elberfeld. These short and light trains
would have to be carried on to Berlin by locomotives,
with a maximum speed of 100 kilometers (62.1 miles)
per hour when the distance from Cassel-Berlin would
be covered in four hours and thirty-eight minutes and
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the total distance, Cologne-Berlin, in about six hours,
as against nine hours, which is at present the dura-
tion of the journey.

Von Behring and Tuberculosis,

At the closing session of the International Tubercu-
losis Congress on October 7 Prof. Von Behring made a
statement relative to his new curative principle for
tuberculosis, which attracted much attention. The pro-
fessor said:

“In the course of the last two years I recognized
with certainty the existence of a curative principle
completely different from the anti-toxic principle. This
new curative principle plays an essential rodle in the
operation of the immunity derived from my bovovac-
cine, which has proved effective against animal tuber-
culosis during the last four years. This curative prin-
ciple reposes upon the impregnation of the living cells
of the organism with a substance originating from
tuberculose virus, which substance I designate T. C.”

Prof. Behring then gave a long technical description
of how “T. C.” was introduced into the cellular organ-
ism, and said it had already given marked results in
the treatment. of animals. The professor expressed the
belief that his researches would show similar curative
results in humans. He added that he was unable to
say how soon positive results would be shown, but he
felt as certain of these results as when he announced
his discovery of a new method for treating diphtheria.

ANCHOR AND FASTENER FOR LIGHTNING CONDUCTORS.

Anchor fastening devices for lightning rods have
been designed for use on walls built of brick, stone, or
concrete blocks, but for structures built of concrete
molded at the place into a solid wall, no such provision
has heretofore been made, and it has been necessary to
drill or break an opening into the wall in order to pro-
vide an anchorage for the lightning conductor fasten-
ing. This process, aside from the extra labor it in-
volves, not only weakens the wall, but also spoils its
general appearance. In the accompanying engraving
we show an improved anchor, which is designed to be
set into the wall while it is being molded and which
will support the fasteners.for the lightning conductors.
The improved anchor is illustrated clearly in Figs. 2
and 3, which are respectively a side and plan view of
the device. In these views the fastener is also shown,
threaded into the anchorage. A detail view of the
fastener is illustrated in Fig. 4. The anchor, it will
be noted, is formed with a number of ribs and pro-
jections which will afford intimate contact with the
plastic material. = Several feet project from the bottom
of the anchor, and on these it can rest while the con-
crete is being poured into the mold around it. At
the rear there is an extension, provided with down-
wardly-projecting flanges which may be brought into
contact with the steel reinforcing of the structure, so
as to assist the lightning rod by dissipating the elec-
tricity through the metallic framework of the building.
Fig. 1 shows a side elevation of a chimney provided
with the improved anchor and fastener, and a partial
plan view of the same is indicated at Fig. 5. A series
of anchors are set in a row about the chimney, and
the fasteners which are screwed into them support a

ANCHOR AND FASTENER FOR LIGHTNING
CONDUCTORS.

wire cable ring which encircles the chimney. IAt in-
tervals on this cable, the lightning rods are secured
and supported by fasteners screwed into anchors at
the top of the chimney. Fastened to opposite sides
of the cable ring are the conductors which lead to the
ground. These conductors are alsc supported at in-
tervals by the improved fasteners. A patent on this
improved anchor and fastening has recently been grant-
ed to Mr. Carl Bajohr, 4051 Keokuk Street, St. Louis,
Missouri.
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RECENTLY PATENTED INVENTIONS.
Electrical Devices,

LAMP.—G. KELLER, New York, N. Y. The
invention provides an improved lamp for elec-
tric lights, gas lights, and the like, arranged to
shed a powerful but extremely soft light. This
result is accomplished by forming the lamp
globe with a chamber in which water or any
other desired fluid may be contained, and
through which the light must pass.

RATLWAY SIGNALING SYSTEM. — K.
ScHoLz, Liebauthal, near Eger, Bohemia, Aus-
tria-ITungary. It is well known that the resist-
ance of a spark gap is materially reduced when
ultra-violet rays are caused to shine upon it.
Mr. Schohlz makes use of this property in his
railway signaling system to prevent both head-
on and rear-end collisions. In the latter case
the locomotive driver of the first train being
signaled to hurry on ahead of the second train.

Of Interest to KFarmers,
INSIECT-CATCIIER.—E. J. KRENEK, La-
grange, 'I'exas. This insect-catcher is a device
which may De strapped to the body in such
position that it may be readily held under a
plant to catch the insects as they are removed.
The device contains coal oil, or any other liquid

into which the insects will drop, and which
will prevent their escape.
CANE-PLANTER.—ANTONIO MARIANI, Yau-

co, Porto Rico. This invention relates to im-
provements in machines for planting sugar-
cane, the ebject being to provide a planter of
simple and comparatively inexpensive con-
struction by means of which ground excava-
tions for receiving the shoots or lengths of
cane may be quickly and evenly made and the
dirt covered over the cane. ’

GUANO-DISTRIBUTER. — F. Q. FoxEs,
Montezuma, Ga. The purpose of the invention
is to provide an attachment for a plow, where-
by guano or other fertilizer may be distributed
in a uniform manner in the furrow as the fur-
row is being made. 'The machine Kkeeps the
fertilizing material in constant agitation, and
means are provided to regulate at will the sup-
ply distributed.

MOWING - MACIHINE ATTACIIMENT. —
0. Z. BaLpbwiN, Merrickville, N. Y, This mow-
ing machine attachment is adapted to be used
in conjunction with the ordinary lift lever of
the cutter bar, and consists of means for rais-
ing the inner shoe of the cutter bar at any
time for the purpose of clearing an obstruction
without necessarily interfering with the outer
end or outer shoe of the cutter bar, which por-
tion of the bar remains in action.

Of General Interest,

SECURING DEV G. D. wWarson, T'ark-
ersburg, W. Va. Mr. Watson’s invention re-
lates to devices for securinz or anchoring such
elements as the tubes of oil wells, and the like.
Its principal objects are to provide a device
of this character which may be brought into
engagement with or released from the well
casing at any position thereon.

PIN-IIOOK.—I. E. RUSSELL, Deposit, N. Y.
The device iz adapted for attachment to a
garment, and is especially applicable as an eye-
glass hook or holder. Owing to an ingenious
design. the device may be constructed frem
one piece of material, and conveniently applied
to a garment without danger of becoming en-
tangled with the fabric.

DRILL-CIHHUCK.—G. A. Orr, Cripplecreek,
Colo. The object of Mr. Orr’s invention is to
provide an improved arrangement for securing
the drill in the chuck without the use of nuts
and Dbolts and similar fastening devices, which
are likely to work loose from constant shock
and vibration.

LADY'S STOCK-COLLAR.—D. KiscH, New
York, N. Y. The collar is so constructed that
one section can be separated from the other,
and the same section replaced or a similar sec-
tion substituted, it being possible to connect or
disconnect the sections in an expeditious and
convenient manner, and to so place the sections
that one will appear integral with the other.
The section which is close to the neck may be
made of washable material, so that the entire
collar need not be thrown away when the up-
per section becomes soiled.

FIF'E.—J. Junks, Mount Auburn, Iowa. The
object of this invention is to provide an im-
proved fife arranged to permit the user to
quickly and conveniently change the instrument
from a D-key fife to a C-key fife, or wice versa,
and to permit of producing full and loud tones
by a proper admission of the air from the air
duct of the mouthpiece into the main tube.

b OR

Hardware,

ADJUSTABLE-SQUARE.—R. MaAcD. DIXoN,
Stockton, (tal. The invention relates to meas-
uring instruments, and its object is to provide
an improved adjustable square, which is sim-
ple and durable in construction and arranged
to permit convenient adjustment of the blade
relative to the base, to set the members of |
the square accurately at a right angle one to
the other.

SAW-SWAGE.—C. J. ANDERSON,
(al. The device comprises two die cams,
are associated with certain peculiar devices for
mounting and operating them, and by means of
which the points of the saw teeth may be easily
and accurately spread, drawn out, or flattened
to any extent desired, thus making it necessary

Fureka,

which I’

only to slightly grind the teeth, in order to

finish the work of sharpening the saw.

Heating and Lighting,

ACETYLENE-GAS GENERATOR.—E. A.
CHAMBERLAIN, Los Angeles, Cal. Mr. Chamber-
lain’s invention is an improvement in that
class of acetylene gas generators in which
means are provided for automatically regulat-
ing the supply of water to the carbide in ac-
cordance with the pressure of gas required.
There is no liability of overheating the appar-
atus, and it can be easily and quickly cleaned
and recharged with carbide and water.

Household Utilities.

SASIH-FASTENER.—G. A. Orr, Cripple-
creek, Colo. The invention belongs to that
class adapted for use in connection with slid-
ing sashes, and the object is to simplify the
construction of such fasteners, and to provide
a mechanism which may be operated in a sim-
ple manner, so as to hold the sash in an ele-
vated or open position, or in a locked posi-
tion when closed.

Machines and Mechanical Devices.

ESCAPEMENT F'OR TYPE-WRITING MA-
CHINES.—W. Warnn, New York, N. Y. The
object in view is the provision of an improved
mechanism, which is so sensitive in action and
in which the friction is minimized to such an
extent as to require a light tension on the
paper carriage. 1he mechanism embodies an
improved form of escapement wheel, that se-
cures proper clearance of the dogs of this
mechanism and controls the paper carriage in
an efficient and satisfactory manner,

Railways and Their Accessories.

VALVE.—A_ I. I’erry, New York, N. Y. Mr.
Perry’s invention provides a valve for control-
ling such fluid-pressure brakes as are used up-
on street cars. 'The principal object in view
is to afford means for applying the pressure
proportionately to the movement of the valve
handle.

STATION-INDICATOR. — II. R. NELSON,
New York, N. Y. Mr. Nelson’s invention com-
prises a casing which may be placed in a rail-
Within the casing is a

way car or the like.
roll containing the names of stations along
the route. DBy means of a trip located near

each station, the roll is turned to bring the
required name in view.

RAILWAY-TIE.—H. S. DELAMERE, Clover-
dale, Cal. Mr. Delamere’s tie is light and
strong, and arranged to permit of expansion
and contraction of the track system. It offers
ample surface for contact with the ballast to
hold it firmly in place. The rails are bolted
upon yieldable blocks, so that the vibration
resulting from the passage of trains is ab-
sorbed thereby. A peculiar shape of bolt head
is provided, which is much stronger than the
customary flat head.

Pertaining to Vehicles,

RECHHARGING-VALVE.—LEONARD F. WIL-
L1AMs, Thurber, Texas. The object of this
invention is to permit recharging the auxiliary
reservoirs of an automatic air brake system
without necessarily involving a release of the
brakes. This end is obtained by means of cer-
tain ingenious devices.

HAME.—G. B. Hock, Freeland, Pa. The
invention relates to hames for heavy draft
harness, and has for its object to provide novel
draft attachments for the wooden bodies of a
pair of hames that greatly strengthen them,
distribute the draft strain equally upon the
hames, and facilitate the disconnection of the
draft-tug connections from the hames and also
the breast-rings therefrom, when their worn-
out condition necessitates the replacing of new
ones.

VALVULAR MECIHANISM.—II. S. AYLING,
Bloomington, IlIl. A duplex air pump is now
commonly employed in connection with fluid-
pressure brake systems in which the com-
pressor pistons come to a prolonged rest at
the end of each stroke, and in which the inlet
valve for the motive sceam is held open until
the.return movement of the piston has begun.
This is disadvantageous, for with the inlet
valve thus open the steam in the compressor
cylinder in time equalizes the boiler pressure,
which results in a much higher pressure in the
pump cylinder and a greater consumption of
steam that s necessary. Mr. Ayling's inven-
tion involves a peculiar arrangement of the
valves, which causes the steam inlet valve to
close as the piston reaches the end of its
stroke and the exhaust to be held covered dur-
ing the time that the piston dwells at the
end of its stroke.

Designs.
DESIGN FOR A TABLE.—A. McKay, Gret-
na, La. Mr. McKay has invented a new, origi-
nal, and ornamental design for a table, which

~comprises the combination of scrolls and medal-

lions, forming an apron which covers the upper
ends of the table legs. The table is thus given
a decidedly Oriental appearance.

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

Business and Personal {Uants.

READ THIS COLUMN CAREFULLY.—You
will find inquiries for certain classes of articles
numbered in consecutive order. If you manu-
facture these goods write us at once and we will
send you the name and address of the party desir-
ing theinformation. in every case it is neces=
sary to give the number of the inquiry.

UNN & Co.

Marine Iron Works. Chicago. Catalogue free.

uiry No. 7369.—Wanted, name of mill rolling
very%ght steel belting 8 inches to 32 inches wide, and
flexible enough to work over pulleys 5 inches diameter.

* 0. 8.” Metal Polish. Indianapolis.

Inguiry No. '7370.—For manufacturers of non-
conducting cement for use in electric heater work to
hold resistance wires in place.

Drying Machinery and Presses. ¢Biles, Louisviile, Ky.

Tnquiry No. 7371.—For manufacturers of nickel-
plated gongs, which are tuned in concert pitch.

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St.,
Chagrin Falls, O.

Inquiry Neo. 7372.—Wanted, name of manufac-
turer who constructed the buckboard automobile.

Samples free.

Sawmill machinery and outfits manufactured by the
Lane Mfg. Co.. Box 13, Montpelier, Vt.

Inquiry No. 7373.—For partics making electro-
types.

I sell patents. To buy, or having one to sell, write
Chas. A. Scott, 719 Mutual Life Building, Buffalo, N. Y-

Inquiry No. 7374.-For manufacturers of scales
that will weigh and automatically register ice.

WANTED.—Patented specialties of merit, to manu-
factureand market. Power Specialty Co., Detroit, Mich.

Inquiry No. 7375.—Wanted, to buy the plans of a
charcoal Kkiln.

The celebrated ** Hornsby-Akroyd ” Patent Safety Oil
Engine is built by the De La Vergne Machine Company,

Foot of East 138th Street, New York.

Inquiry No. 737 6.—For manufacturers of cleaning
machines for Raiz or Rootlets as theyare extracted
from the soil.

WANTED. —Ideas regarding pateutable device for
water well paste or mucilage bottle. Address Adhe-
sive, P. O. Box 773, New York.

Inquiry No. 737'7.—For manufacturers of lawn
mowers, havmg a reciprocating sickle similar to a mow-
ing machine.

WANTED.—First-class draftsmen on Automobile
Tools. Apply to Superintendent,

Pope Manuf. Co.. Hartford, Conn.

Inquiry No. 7378.—For manufacturers of soft
iron or soft steel punchings of special make for lamin-
ated magnets.

FOR SALE.—A small manufaemrmg plant in opera-
ration, well equipped for manufacturing wrought spe-
cialties. Reason for selling, other interests. Address
Box 1163, Hartford, Conn.

Inquiry No. 7379.—For manufacturers of gaso-
line irons for tailors and launderers.

Mechanical devices of brass, aluminum, and kin-
dred metals manufactured for inventors and patentees,
and marketed on royalty, when desired. Imperial Brass
Mfg. Co., 241 So. Jefferson St., Chicago, I11.

Inquiry No. 7380.—For manufacturers of steel
tempered for mill picks, same as are used on burr
stones.

Manufacturers of patent articles, dies, metal stamp-
ing, screw machine work, hardware specialties, wood
fiber machinery and toois. Quadriga Manufacturing
Company, 18 South Canal Street, Chicago.

Inquiry No. 7381.—For manufacturers of stump
pullers.

Absolute privacy for inventors and experimenting.
A well-equipped private laboratory can be rented on
moderate terms from the Electrical Testing Labor-
atories, 548 East 80th St., New York. Write to-day.

Inquiry No. 7382.—For manufacturers of men’s
suits, overcoats, hats and caps, shoes, gloves, under-
wear, ete.

Manufacturers of all kinds sheet metal goods. Vend-
ing, gum and chocolate, matches, cigars and cigarettes,
amusement machines, made of pressed steel. Send
samples. N.Y.Dieand Model Works, 508 Pearl St., N.Y.

Inquiry No. 7383.—For manufacturers of a mill
for grinding raw vegetables to a pulp and extracting
the juice therefrom ; also machine for grinding and ex-
tracting juice from raw meat.

WANTED.—In a large manufactory, a skillful Mechan-
ical Draftsman of practical experience and good exe-
cutive ability. Give full particulars as to qualitications,
experience and terms of service. D.G.N., Box 73, N. Y.

Inquiry No. 7384.—For manufacturers of hy-
draulicweighing machines.

WANTED.—An A1 foreman to take charge of ma-
chine shop. Manufacturer of gas and gasoline engines
and accessories. Address with references,

Foreman, Box 773, N. Y.

Inquiry No. 7385.—For manufacturers of trac-
tion engines.

Inquiry No. '7386.—-For manufacturers of outfits
for boys to do electrical experiments with.

Ingquiry No. '7387.—Wanted, address of ‘* Gamble
Leaf Hinge.”

Inquiry No. 7388.—For manufacturers of sand
blocking mill for foundry use.

Inguiry No. 7389.—For manufacturers of water
wheels.

Inquiry No. 7390.—Wanted, address of manufac-
turer or inventor of advertising novelty or toy called
Fano-Dromo-Tone.

Inquiry No. 7391.—For manufacturers of small
metal castings.

Inquiry No. 7392.—For makers of china kilns for
firing hand-painted china.

Inquiry Neo. 7393.—For makers of collodion films
for transfer work on china.

Inquiry No. 7394.—For
Haviland china.

Inquiry Neo. 7395.—For manufacturers of modern
derricks ana conveyors for loading and unloading
heavy materials. such as long cedar poles, ties, lo;.s
from skidway to car; also for handling the materials
up inclines from river to piling ground.

makers of American-

Inquiry No.)7396.—For manufacturers of dupli-
cate laths ; also tobacco presses.

Inquiry No. 739%7.—For manufacturers of black
oxide of copper ; also caustic potash.

Inquiry No. 7398.—For manufacturers of light-
ning rods.

Inquiry No. 7399.—Wanted, address of parties
doing electro-galvanizing.

Inquiry No. 7400.—For manufacturers of sheet
lead, as used for putting up tea and spices.

Inquiry No. 7401.—For manufacturers of the lat-
est cinematograph.

Inquiry No. 7402.—For manufacturers of soft
sheet steel to take temper, etc.
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Notes
and Querzes

HINTS TO CORRESI’ONDENTS,

Names and Address must accompany all letters or
no attention will be paid thercto. This is for
our information and not for publication.

References to former articles or answers should give
date of paper and pagce or number of question.

Inquiries not answered in reasounable time should be
repeated; correspondents will bear in mind that
some answers require not a little rescarch, and,
though we endeavor to reply to all cither by
letter or in this department, cach must take
his turn.

Buyers wishing to purchase any article not adver-
tised in our columns will be furnished with
addresses of houses manufacturing or carrying
the same.

Special Written Information on matters of personal

s rather than general interest cannot be cxpected
without remuneration.

Scientific American Supplements referred to may he
had at the oftice. DI’rice 10 cents cach.

Books referred to promptly supplied on receipt of
price.

Minerals sent for cxamination should be distinctly
marked or labeled.

(9814) J. H. S. asks: In a great
many electrical books and articles on  elec-
tricity I have noticed the amperage of a cer-
tain piece of apparatus is stated, Dbut the
voltage is not mentioned at all. Ilow are we
to determine the number of watts consumed
if the voltage as well as the ampcrage is not
stated? I notice in the ‘“rules and require-
ments of National Board of IFire Underwriters”
they give the carrying capacity of wires in
amperes alone. Ilow are we te know whether
the capacity they state is for 50 or 220 volts?
In field winding we are told so many ampere
turns are required per square inch pole face
surface for a certain density. IIow are we to
determine the number of turns required if we
do not know how msany amperes are going to
flow over the wire when wound? A. It has
been our experience to find both the volts and
amperes of a dynamo or motor, or the volts
and kilowatts given on the name plate. 'The
carrying capacity of wires is given in amperes
because it is amperes which the wires are to
carry and not volts. The amperes heat the
wires, and not the volts, and the higher the
voltage the finer the wire required to carry
its current. Ilence volts are of no importance
to the Fire Underwriters, except to classify
the rules for wiring as they do for different
voltages. The safety of people from shock
depends upon the voltage and not upon the
amperes. In the winding of a dynamo the
current required to magnetize a field has been
determined by the designer, who assumed the
ampercs and the size of wire to carry them
when he determined the size of the magnet
cores to give the desired voltage to the ma-
chine IIence the ampere turns are known.

(9815) W. C. C. asks: 1.1 have a
five-bar telephone magneto, which I wish to
use for another purpose than that for which
it was made. To do this, the amperage must
be raised or increased without reducing voltage
below 150 volts. Can this be done by reduc-
ing resistance of armature, or how? A. You
can. ncrease the amperes of your magneto by
winding the armature with the same number
of wire as at present, but of a coarser sizec.
2. Will you please tell me where I can pur-
chase tinfoil, with which to make a condenser?
A. Tinfoil can be bought from HEimer & Amend,
Third Avenue and 18th Street, New York city;
or from Datterson, Gottfried & Hunter, 146
Centre Street, New York city. 3. If the above-
mentioned magneto giving, say, 1-3 ampere and
500 volts, were connected in parallel with a
dry battery, or any other kind, giving 1%
volts and 15 amperes, why would not the out-
put be about 8 amperes and 250 volts on short
cirenit by striking an average'? A. A circuit

which has 1-3 ampere at 1,500 volts would

have 1,500 ohms resistance by Ohm’s law,
n

I =—. Similarly a circuit with 15 amperes
C

at 11 volts would have 10 ohms of resistance.
Now the rule for divided circuits applies.
There is no striking an average in electric cur-

rents. To determine what current would flow
over the external circuit it is necessary to
know its resistance. The resistance of the

battery is so low that it would send but little
current into the magneto circuit, but the mag-
neto would send its current divided between
the bettery and the external circuit, sending
most of its current through that path which
had the least resistance. 4. If a common in-
duction coil giving from -inch to 1-inch
spark, when excited by a battery, were excited
by an electric dynamo giving less than %
ampere, but high voltage, would there be any
output to the induction coil, and how much?
A. The high voltage of your dynamo and the
low resistance of the primary of the induction
coil would cause the dynamo to act as if it
were on short circuit and heat the primary
of the coil. There would be little output ex-
cept in heat. We would suggest Swoopce’s
“I'ractical Llectricity,” as a good book for onec
to get hold of the principles of the science so
as to be able to judge many conditions and tell
what effects would follow such arrangements
as you have suggested.

(9816) H. J. M. asks: We have been
recommended to you as hcing able to give us
some information in regard to tables of the
force of vapor in inches of mercury, weight of
vapor per cubic foot of saturated air, weight
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They Make Bad Roads Good

No slipping or skidding of wheels on any
kind of conveyance if fitted with
i WEE’S TIRE GRIPS

which ensure steady travelineg. Can be car-
ried in any car. Occupy but little space-

Jasily adjusted. Anyone can apply them.
Protects occupants of car from flying mud,
ete. Indispensable in wet weather. Send
for tree descriptive booklet S.

WEED CHAIN TIRE GRIP CO., 28 Moore St.. N. Y. City
PERFECT PUMP POWER.

is attained only in the
TABER ROTARY PUMPS
They are mechanical,
simple and durabie.Will
pump hot or cold fluid,
thin or thick. Requires
no skilled mechanie.  Most
power at ieast cost. All parts
interchangeable. Made of
iron, steel or hronze, Can be
driven by belt, motor or en-
Large Ilustrated Catalogue free.

gine attachment.
TABER PUMP CO., 32 Wells St., Buffalo, N.Y., U. S.A.

SPECIAL MACHINERY
BUILT TO ORDER.
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Specialties in Wood, Iron, Steel or Brass.

SPANGLER MANUFACTURING CO.,
YORK, PA.

Four-Cycle Motor

Single and double cylinders.

Simple and reliable. Best ma-
terials and workmanship. Not
how cheap but how good.
They are moderate in price.

Werite us. Catalogue Free.
Grant-Ferris Co., Troy, N.Y,

Do You Use Chucks?

If so our catalogue will interest
you. Sent free. New styles.
New sizes. Liberal discounts.

THE CUSHMAN CHUCHK WORHAS
Chucks Exclusively Hartford, Conn.

THE CURTIS DOUBLE
CYLINDER MOTOR

5hop. 601bs.  Reller Beurings
Capt. Baldwin’s famous air-
ship, the California Arrow,
is propelled by this motor.
Also our motorcycle, which
holds the world’s record ot
10 mailes in 8 min. 54 2-5 sec.

Catalog Free.

H. H. CURTIS MFG. CO.

Hammondsport, N. Y.

AnAutomatic Pump

that works wherever there is asprig.
creck or pond. 1 but little and
works dr ud m“'ht \vllhunt

tion or o

ov
in 5. Tireo booklel and
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Niagara Hydraulic Engine Co
140 Nassau ST, Nuw York
Factory Chester, Pa.

DRILLING

WELL wecines

Over70sizes and styles, for drilling either deep or
shallow wells in any Kind of soil or rock. Mounted
on wheels or on gills, With engines or norse powers.
Strong, simple and durable. Any rnechanic cau
operate them easily., Send for catalog.

WILLIAMS BROS,, Ithaca, N. Y.

per cubic foot of dry air, tables of humidity
of air or percentages of full saturation from

dry and wet bulb, table of temperature of dew
point of different states of hygremeter rang-
ing from 140 to 210 deg. If you are unable to
give us the desired information, can you direct
s to any one who could do so? A. Nearly
all, if not quite all, the tables for aqueous
vapor are to be found in the “Smithsonian
I’hysical Tables.” Any special figures could
always be obtained from the U. S. Weather
Bureau, Washinglon, or from the forecast
official at your own city station of the bureau.
These officials are always pleased to be able to
do a favor to any of the people.

(9817) N. O. J. asks:
gives 1%-inch spark with
teries, will it give a 3-inch gpark with four
Grenet batteries? If the voltage and amperage
are doubled in operating a certain coil, will the
spark be twice as long? A. Doubling the num-
ber of cells in a battery for a coil will not
double the spark length, although it will in-
crease the lengih of the spark. The reason is
that the internal resistance of the cells and
connecting wires is added to the former resist-
ance ol the circuit. This cuts down the cur-
rent below double the current given by half
the battery. Nor will the spark length be
doubled by doubling the voltage, if the am-
peres remain the same. The ampere turns

1. If a coil
two Grenet bat-

are the measure of the magnetizing power 01"

the primary circuit. Ience the spark length
will not be increased except by increasing the
amperes. 2. I have a dyname that has an

output of 40 to 50 volts at about 2 to 3 am-
peres. Is this toe high a voltage or too high

an amperage for the induction coil deseribed in
SrreneyuNT No. 1607 A, The coil of Sur-
PLEMENT No. 160 requires perhaps 3 to 10 am-
peres at a pressure of 6 to 8 volts. Your
dynamo will require an external resistance if
you connect it with the coil. Its voltage is too
high.

INDEX OF INVENTIONS
For which Letters Patent of the
United States were Issued
for the Week Ending

October 10, 1905
AND EACH BEARING THAT DATE
[See note at end of list about copies of these patents.]
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801,484

liment, W. Drake ... .. BOLT76 |
5 V. R. Loeroy . .. 801,599

X g tin®from tin lead, AL
o WO Witler ool .. 801,820
Animal  sinews, (lreating, . 801,547
Aunimal trap, D. AL Cain .. 801,212
Apron clasp, A. N. Fries . .. 801,718
Automobile, I J. Berg .. . 801,823
Automobile canopy frame, L 1i] .. 801, 451
Automobile running gear, J. O. ]le'-} . . 801,521
Awning, I’ & W. Walger...... cee. BOLLI21
Awning support, C. E. Yenor .............. 84'1,(}2.‘€
Axie end, Maxim & Alden ... 801,804

Axles, disk oiler attachment for

Lowarn . . 801,7:31
holder, 'l‘ < BOLGHY

Bait
T

it I AL .. 801,814
¢ manufacturing ;:ult 1. I«‘ Ross ..... . 8UL610
Barrel blank cnds, machine for slotting, Iu.

Id. Bultlmlumew ........... . 801,353
Barrel tilting apparatus, D. 801,320
Barrels or drums, apparatus for unpt)m"

revolving, A. Wunseh ............ .. 801,627
Bath tub, J. B. MOWry ......c.euve.. . 801,739 |
Bearing, clectrie meter, .J. Wood. ... . 801,497
Bed, folding, G. C. Fuller . . 801,658
Bed spring and mattress, l[ l\'iutx . 801,667
Bedstead corner fastening, W. . Nelson.. 801,472
Bellows, pedal for operating, J. Sampe . 801,271
Belt, chain, . Fouilluron ............ . 801,451
Belt shifting device, Siegwart & Hlllnor... 801,615
Bending machine, J. J. Wood .. 801,186

Bicyele fork, M. Melntyre . 801,741
Billiard cloth, N. AMeln 801,393
Bin. See Uni stem display bin. i
Binder, C. G. Boden ...........c.c.e.... 801,208
Bit brace, Denunett & DBloedel .. . ROLLH66
Blind, Venetian, I*. H. & O. H. Schubert.. 801,478
Block molding machine, N. W. Warren R0O1,561
Boiler cleaning device, C. Fellner . 801,447
Boolkk leaf, J. O. Deckert ..., 801,652
Rottle, siphon, D. Landau ...... . 801,831
Boltles, jars, e sheet metal closure tor,

A. L. Weis thanner .......... . ... .. 801,281
Bottles, ]ll\, pte., sheet metal stopper for,

A. L. eissenthanner . . 801,280, 801,282
Box, C. N. Talbot .....ooriiiieenninnn. 801,486
Box cover, detachable, II. G. Roth . 801,402
Brake, . V. Winfers ............ 801,428
Brake beam, C. 1. Bauer ...... . 801,203
jridle bit, . C. Atherton . 801,436
Brush, black lead, W. Parker . 801,262
Brush, bristle, J. H. Abbott 801,351
Buck rake or go devil, A, G. 801,315
Bucket, collapsible, C. . Frank ...... 801,233
Bucekle, back band, J. S. Cox .... . 801,770
Buckle, toothless, M. Barabs 801,502
Bulldnw blocks, means for lirting, .

Se hlllt/ e eeraereerearenan 801,342
Building  structure, mposite,

Jnlmsnu . .. 801,361

Iy ... 801,681, 801,657
Kdgecomb. . 891,777
................ 801,714

wmd similar dw\lws covering for, O.

Willhelmi ..o 801,494
Cables or conductors, conduit for clectrice,

T. 3 Devonshire ... ..o 0. 801,774
Cake cutter, J. R. Listle ...... .. 801,466
Caleul: -, date, J. L. Milton ROT,H38
Caienl o pocket, K. S, Decke 801,304

L0 Lo bamdrum Lol 801,387
Calendar, J. Cussons 801,772

(alendar us,

son . 801495
Camphor, m: r, Stephan & TTunsalz. R01,483
Camphor, making, Stephan & Rehlander 801,485
Can closure, T. W. Forster ....... KO1,715
Can hoist, milk, [. Deachman 801,30%
Can wiping machine, 8. 1. Morr: 801,257
(andelabrum, R. ¢, MeKiliget . 801,677
Candlestick  and  mateh  safe,

miner's, J.o, B Lindahl ...l 801,465
Cane, repeating torpedo, L 1. Bernhard .. 801,567
Car, 0. 8. Bucknam 80],0[)8

Car and truek bolster, Ro1,4:

Car brake, beam, railwa 801,
Car brake rigging, D. 801675
Car, bunk, B. . Cur 801,771
Car constroction, \h I].n[(' & 801,541
Car coupling, T. . Il Burnell . . 801,438
Car door, freight, I. Chenowetl. 801,45¢
Car, Immwl oo Wrlght ool 801,292
sar of the drop bottom gondola type, t
portation, R. B. Kendig «eossneesveese. 501,459

BUILD YOUR.OWN.BO

By the Brooks System

If you can drive a nail and cutout a piece |
of material from a full-sized pattern  you
can build a canoe—row-boat—sail-boat—or
launch—in your leisure time—at home, and
the building will be a source of proﬁt and
pleasure.

All you need is the patterns, costing from $2.50 up,
and materials, from $5.00 up. The tools are common
in every household. Patterns of over 40 styies and
sizes—all lengths from 12 to 55 feet.

The Brooks System consists of exact-size
| printed paper patterns of every part of the boat—
with detailed instructions and working illus=
trations showing each step of the work—an itemized
bill of material required and how to secure it.

Over 6,000 amateurs successfully built boats by the
Brooks System last year. Fifty per cent. of them have
built their second boat. Many have estabBshed them-
selves in the boat-manufacturing business.

Catalogue and particulars free. For 25 cents, 100-
page catalogue containing valuable information for the
amateur yachtsman, showing several working illustra-
tions of each boat, and a full sct for one boat. Full
line of knock-down and completed boats.
‘When so ordered, patterns are expressed,
cha'rges prepaid, C. O. D., to allow ex-
amination,

BROORKS BOAT
MFG. CO.

Originators of the Pattern
System of Bout Huilding

408 Ship Street,
Bay City, Mich.,

starts and runs

Gas Engines without Batteries.

No other machine can do it successfuliy
) for lack of original patents owned by us.
No twist motion in our drive. No belt
or switch necessary. No batteries
whatever, for make and break or
¥unp 8ps k. Water and dust-proof,

fully guaranteed.

MOTSINGER DEVICE MFG. CO.
“a# 14 Main Street, Pendleton, Ind., U. S, A.

JAGER Marine
4-Cycle Engines

Skillfully designed and well
built. Single lever control, com-
bining automatic carburettor
with spark advance. Develops
wide speed range and reliability
under wost trymg conditions.
Sizes 3t060 h. p. Send for catalog.

CHAS. J. JAGER CO.

Cor. High and Batterymarch Sts.,
Boston, Mass.

THE EUREKA CLIP

The most useful article ever invented
for Lhe purpcse. Indiswensable to Taw-
yers, Bditors, Students, Bankers, Insur.
ance Cumpames and business men gen-
erally. Book marker and paper clip.
I)oes not mutilate the paper. Can be
used repeatedly. In boxes of 100 for 25¢.
To be had of all booksellers, stationers
and notion dealers. or by mail on receipt
of price. Sample card, by mail, free. Man-
uta(-tm ed by Consolidatéd safety

Pin Co., Box 121. Bloomfield. N. J.

MOTSINGER AUTO-SPARKER |

“The only Real
Shaving

Soap”

Williams’ Shaving Sticks,
Shaving Tablets, Toilet
Waters, Talcum Powder,
Jersey Cream Toilet Soap,
etc., sold everywhere.

Write for booklet
“How to Shave”’

THE J. B. WILLIAMS CO.
Glastonbury, Conn,

lWonder Electric Lighting Qutfit

For the farm, shop, cottage, or
private residence.

So simple anyone can operate them. This

is the finst outfit ever offered for sale o

such # price that yon canuot afford to be

without one.  Think of it; only one-
tenth of @ cent rer

hour for cach 1

P. lamp. \'mu an

itlso s engine dur-

other purposes.
19-light oulfit ouly
ssmn 00, Send for
complete catalogue

R. M. CORNWELL CO0O.,
Salina St., = = Syracuse, N. Y,

S i i

THE
406 So, S

[t Will Tackle Any Screw

NO MATTER HOW TOUGH THE PROPOSITION

A praciical screw-driver. Reversible, automatic. in-
terchangeable. For driving and drawmg screws.  T'wo
distinet_and separate spirals each working independ-
ently. Each with three bits. Send fer catalogue.

GOODELL-PRATT COMPANY - Greenfield, Mass.

Cheap Power from Kerosene

SAFE, SINPLE, VALVELESS
AND RELIABLE
Universal Kerosene Engine.

Automatic in operation. easily start-
ed, and runs steadily and at a com-
paratlvvly high rate of speed at a cost
of less than one pint of kerosere oil
per actual horse power hour. Praised °
wherever used. Highest efficiency at
lowest cost. For prices and terms
address

UNIVERSAL KEROSENE ENGINE CO.
6. 8 and 10 First St., New York City
Days’ Trial

15 on This

MARINE ENGINE

No Cash Payment re-
quired. We pay Freight dis-
tance 1600 miles. Spark plugs
$1.50, guaranteed 365 days; also
Secind-hand Engines.

M’DONALD & ERICKSON
34 W. Randolph St., Chicago.

Complete

JUSTSENDMEONEDOLLAR

and I will ship C. O. D. to any railroad station in the U. S.
this fine Willard Steel Range Anyone can say they have
the best range in the world, but I will furnish the evidence

and leave the

verdict to you. After you examine this range,

if you are satisfied in every way, pay Agent §14.00 and freight,
and you become the possessor of the best range in the world

for the money.
15-gallon reservoir;
vice 30x34 ins.
Shipping weight, 400 1bs.

them giving
testimonials.

The range has six &inch ]1ds, 18-inch oven;
large warming closet; top cooking ser-
Guaranteed to reach you in perfect order.
Thousands in use and every one of

satisfaction. Write for full description and

WM. G. WILLARD

No. 12 WILLARD BUILDING
316-320 CHESTNUT STREET

ST. LOUIS, MO

ACME ROAD

that's the Winchester.
catch or fail to extract. On your big-ga
with an unreliable rifle — take a Winche

tastes.
FREE -
WINCHESTER REPEATING ARMS CO.

HUNTING RIFLES FOR BIG GAME.

There are many makes of hunting rifles, but only one that is always reliable :
W inchester Repeating Rifles repeat.

for all kinds of hunting and in styles and weights to meet a wide diversity of
W inchester Rifles and Winchester Cartridges are made for one another.

Send name and address on a postal card for our large illustrated catalogue.

They don'’t jam,
me hunting trip, don’t handicap yourself
ster. They are made in calibers suitable

., - - - - NEWHAVEN, CONN.
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Model
Light Touring Car
£050, f. 0. b, Detroit.

Cadillac, after two
years of exacting service,
was maintained during
twelve months of continual
usage at a total repair
cost of $24.85. Is it any

wonder that the Gadillac
is known as the “GCar of
Economy2??’

Runabout, $750; Model C, detachable ton-
neau, $850; Light Touring car, $950 ; Four
cylinder car, $2,800; f. o. b. Detroit.

Write for catalogue N and addressof nearest
dealer, where you may see and try a Cadillac.
CADILLAC AUTOMOBILE CO., Detroit, Mich.
Member A. L. A. M.

$2 Magic Trick Free

‘T'his book treats of the fa:

creasing you rning Capacity.

The Ansbach Corresvondence

School ef Magic, Incorporated (paid

3 capital $50,000), is the only insti-

tation of its kind in the world. My

method of teaching is not an experi-

ment any more. I have taught magic

for over thirty years. People of the

highest social, professional and commer-

anding are, and have been among

my students. My book contains their un-

qualified endorsement. Courses 15 up.

Write for illustrated book and free trick

Before it is too late. Enclose postage.

The Anshach Correspondence Schiool of

¢, Dept. 19, Hillsdale, New Jersey

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.
BrANCHOFFICE: 625 F St., Washington,D.C.

The Most Modern Marine Motor

having the most vapid speed and
weighing least per h.p. gad_pos-
sessing the fewest parts s the Vam
Auken Moto No vibration,
easy to operate, simple, relable,
clean. Great wower. Perfect con-
trol.  Always ready. Every stroke
cleans the cylinder.

VAN AUKEN-CLEVAUC CO.
Yonkers, N. Y., U.S.A.

WARRENS

RAL ASPAALT 5
« NATUR G D AND

OOFIN

Apply It yourself. Makes a finished gravel roof. Cowes ready
te by B rolls of 108 square feet.  Write for sample, circular
anid prices,  'Warren Chemical and Mftg. Co.,
8 Battery Pl., New Yaork

A MONEY MAKER

Hollow Concrete Building Blocks,
Best, Isstest, Simplest, Cheapest
Machine. Fully guaranteed.
THE PETTYJOHN CO.
615 N. 6th Street, Terre Haute, Ind.

ELECTRIC LAUNCH MOTOR.— THE
design in this paper is for a motor of unusual simplicity
of construction, which can easily be built by an amateur
at small cost. It isintended for a boat of about 24 feet
over all and 4 feet 6 inches beam, drawing 18 inches, and
is capable of propelling such craft at a speed of 7 miles
per hour. Illustrated with 21 cuts. See SCIENTIKIC
AMERICAN SUPPLEMENT, No. 120°2. Price 10 cents by
wmail, from this office. and from ail newsdealers.

PHIIIIIIEES SIEIEIII4491 499004094947,
NEW YORK SCHOOL OF
AUTOMOBILE ENGINEERS

(INCORPORATED)

146 West 56th Street, New York City
A HIGH GRADE SCHOOL OF INSTRUCTION
FOR CHAUFFEURS AND AUTOMOBILE OWNERS

Dayandevening classes. Now enrolling students
Write, call or phone for particulars. Tel. Columbus 4314
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THE Nglite §*2°5 Lamps

For llome, Store and Street

‘We also manufacture Table Lamps,
Wall Lamps, Chandeliers, Street
Lamps, Etc. 100 Candle Power
seven hours ONE CENT.
Wicks. No Smoke. No Odor.

Absolutely safe. THEY SELL AT SIGHT.
Exclusive territory to good agents. (& Write for
catalogue and prices.

Chicago Solar Light Cg. Dept.G, Chicago

ANKLES.

Nathan’s Ventilating Corset
Ankle Supports aid and cure
weak or sprained ank les.
Splendid forathletics, skating
and children learning to walk.
Sent on receipt of price by
mail. Men’s $1.(0. Ladies’ 9yc,
Children 70 and 60e¢. pair.
State size of shoe worn.

No

Scientific American

Car side bearing, railway, W. M. Smith....
Car, steam motor rallway, C. Fellner .. .
Car window guard, A. D. Cooke...
Jarburcted air machine, . Picard
Carburcting apparatus and feed therefor for
internal combustion engines, J. S. More-
land
Carton, folding, Flora &
Case. Sce Display casc.
Casein mangling machine, A. B. Ireland....
Cash register, W. R. Ilcinitz
Cash register, I% Skerl........
Casket, sheet metal, E. A. Post
Caster, J. G. Revels c..vvivviennn
Casting metals, J. Eaton-Shore
Cattle guard, J. II. Valleau ...
Chandelier, T. D. Greene
Chart, W. B. Glisson ..
Check hook, P. S. Peters
Chuck, B. M. W. Ilanson
Chuck, drill, A. F. Lagerstrom
Churn, A, A. Seat ...........
Churn dasher, W. II. Brown .

IHusted

Derailing mechanism, L. L. Logan....
Designs on opposite surfaces of sheets of
fibrous material, apparatus for forming,
F. W. Moore ............

Dike, submerged, D. Neale
Dish drainer, M. H. Silk ....

Dish drainer, M. A. Yonkers
Display bin, unit system, H. G. Roth...
Display case, merchandise, W. L. Pope .

801,654
801,448

. 801,510

801,606

. 801,539
. 801,579

801,593

Chute, J. Koller ........... . . 801,252
Circuit breakers, means for controlling, G.

12N 5B 8 5 aaha066000000 801,238
Clamp, J. J. Kerr, et al..... et 801,596
Clamping support for tackle for car unload-

ing devices, J. G. Westbrook ....... ... 801,757
Clay shingles and the like, machine for mak-

ing, J. Bensing ........... e reeeeea... 801,639
Clothes lifter, M. Wemple ............. ... 801,756
Clutch, coil friction, ‘Lindsay & Couper,

801,726, 801,727
Cluteh, coil friction, W. H. Lindsay..... 801,728
Coal cutting machine, W. E. Garforth,

(38 61 558 6000000000630006800000006000000 801,583
Coal, ores, and other minerals for draining

them of water, method of and apparatus

for treating, I. Baum ................ 801,204
Coal washing apparatus, J. Anderson. 801,703
Cock, sea, W. Iingland .................. 801,307
Cocoa paste, manufacture of, I\ E. I

MAN e eenennnnnn e e ... 801,259
Coil forming apparatus, I'. W. Glading. 801,375
Coil support, field, N. Macncale ........ 801,801
Coils, machine for taping, G. I’. Whittlesey 801,287
Coin assembler and packer, J. 1. Lenehan. 801,725
Color, manufacturing white lead, A. TTultze 801,430
Comb for applying liquid to the hair, G.

DElOLY ..veericiaeeinaaannan cereeena.. 801,513
Conesebs block mold, E. Keagy. 801,249
Concrete compesition, L. Lane .... 801,597
Concrete mixer, II. Miscampbell 801,329
Conductor terminal, R. Prugger . 801,265
Control apparatus, G. II. Hill .. 801,239

| Controller, L. A. Tirrill ........ 801,487
Controlling the descent of loads

gers, apparatus for, T. Groves ........ 801,783
Jonveyer, T. S, Miller .......... 801,600
Conveyer chain shoe, J. I'. Wells. 801,699
Coop, folding, T. J. La Rose .. 801,724
Copy holder, T. O. Lynch ..... 801,468
Corn, machine for cutting off the cnds

of ear's of, S. B. & W. W. Morral.... 801,258
Cotton cultivator, S. C. Powe ... 801,689
Cotton gin, G. A. Low 801,801
Crank handle, C. I1. Schrads 4 R01,341
Crate, bottle or earboy, J. G. Lettelier. 801,464
Jrate, folding, 8. Tarner ................. ®01,517
Crate for bottles and carboys, locking and

dispensing, J. G. Lettelier 801,463
Cream separator, I. Kibele . 801,793
Cupolas, ete., molten metal co

C. L. Glover .............. 801,453
Curtain hanger, A. J. Culture ... 801,650
Cuspidor, J. W. Cooper ......... eee.... 801,221
Cuspider, flushing, J. W. Cooper 801,219, 801,220
Cutting and folding machine, . A. Tripp.. 801,488
Cutting or perforating tool, J. S. Casey. 801,358
Cylinder head, C. F. Candler .............. 801,213
Dampening machine, sheet, A. B. Sherwood 801,552
Dead centers, means for overcoming, J.

Whittington ....... .. oo 801,493
Decorative material and
| Baeck & Bertetti ..................... 801,565
Dental engine attachment, F. O. Cates.... 801,215
Depositing machine, A. W. Copland ....... 801,511

.. 801,732

801,673
801,603

Door, G. T. Buddle ...................cu..n

Door and window screen, G. Klay

! Door closer, G. L IMall ...,

| Door fastener, Dickson & FEly ............. B
Door opening device, trap, 0. M. Edwards.. 801,446
Door spring, J. L. Sheppard .... 01,694
Draft gage. multiplying, G. 801,202
Draft sill, T Brown . 801,643
Drawers, maternity, N. . 801,352
Dredging cutter, S. S. Wyer ....... 080000 . 801,702
Drill. See Chuck drill.

Drill bit, water or
H. Shaw .......

Drill machine, W. Me >

Drilling machine, combined, A. Bauser

Duplicator, A. M. Ayers .......

Dust collector, P. C. Milles

air feed side inlet, C.

Electric controller, R. Wellens
Electric lighting system, G. E.
Electric signal device for rail
B. Knowlton
Electric susceptibilities, apparatus for elec-
trostatic separation of substances of
diverse, C. H. Huff ...................
Electric switch, automatie, W. S. Guth
Electric switch face plate, N. Marshall...
Electric switch, quick break, H. C. Wirt...
Electrical centroller, H. D. James 5
Electrical machines, armature cross connec-
| tion for, C. B. Mills ....
Elevator doors and the like,
W

>almer. . .
ays, E. H.

bull
| End gate, L. C. Phillips ...
Envelop machine, E. P. Wat
Evaporator, Tabrett & Lewin
Excelsior wrappers and pads,

IMire escape, D. S. Seba

Fluid pressure motor, . H. Niles
TIoot rest, A. D. Ray
Forms for rule-and-figure tables, producing,

L. C. Hay
Ifurnace valve, water coo

""""""" W, H! Treat..
Luther & Bu-

Ifuse or cut out, electr
(ICHE 0500600006008 0000000 00 000800000
TFused material, manufacture of articles
| from, B. Hart ............... 50000
Game apparatus, 1. Stratton

same apparatus, G. C. Wilson .. Ba0
Garbage receptacle, J. H. Meyerhofer, Jr

Garment hook, J. C. IHament ..........

Garment supporting device, Stockwell
(01 {2 BB 6 a0 db GG 000060 68080086 Ea060 S

Gas  burner safety attachment, P.
heimer cewwa.ves oot e imemmmenszRaas

801,480
801,805
801,705
801,635
801,806

Dye and making same, brown sulfur, A.

L. Laska .......covu.nn 5000a008a0a0 .. 801,598
Dye, anthraquinone, P. Thomaschewski . 801,418
Educational device, . W. Barr ........... 801,316
Electric conductors, supporting clamp

J. R. Kearney ........... 801,250

.. 801,285
. 801,261

801,794

801,380
801,784
801,536
801,288
801,245

801,255
801,374
801,752

. 801,687
. 801,562
. 801,346

the manufacture of, H. I, 801,551
Expanding and flaring tool, L. D. Lovekin.. 801,326
Fan or pump, centrifugal, S. C. Davidson,

801,303, 801,304
Irastener, shutter, 7. Niggli . .. 801,808
Fence post, G. M. Koontz 5 801,529
Fence post, J. W. Morgan . 801,540
Fence post, A. A. Dutton . 801,713
Fence, wire, A. W. Swender . 801,417
TFences, cement post for wir -

111085888 5080600060 00008000 5 801,620
Fencing machine, wire, W. D. Ferris . 801,449
Filter, C. L. Parmelee ................. .. 801,810
Filter side plates or grids, making, C. P.

Schwarz ........... 801,40

. 801,614

Iire escape, portable, M. H. Kennedy. .. 801,526
Firearm, P. I\ Zeise ..........ccoiuunt .. 801,295
Firearms, magazine feed drum for magazine,

F. von Mannlicher ........... 50000 . 801,802
Iish hook guard, F. J. Baker........ 801,457
IMishing reel frame, W. Shakespeare, Jr.... 801,479
Flexible coupling, O. F. Lane ........ . 801,722

. 801,332
. 801,398

801,454
801,347

801,467
801,378

801,416
801,427

R071,242
Nathan Co., 8S Reade St., N.Y. |Gas fixture safety device, P. Iochheimer.. 801,241
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We don’t want to fefl you why

Peerless oree: Motor Cars

i \ ) excel all others—we want to prove
[+ it to you. No amount of words can

-~ i il (lo that conclusively, and we would

not want them to. First—we nave the uchievements of Peerless cars

in every branch of competition for reliability, endurance, case of opera-
tion, speed, and for all-around efficiency of service. Second—we have
the direct proof to put to you #oz. Examine the car yourself—compare
it with all others. If not quite sure of your own judgment, call in an
expert friend.  But #woestigate—enjoy a ride in a Peerless.

That you may do this, we want you to let the Peerless dealer nearest you

place himself at your service and command. If you will send us your name, we
will send you a letter of introduction to him, and of course our complete catalogue.

THE PEERLESS MOTOR CAR CO., 38 Lisbon Street, Cleveland, Ohio
Member A. L. A. M. 1 .

/ )

Mulfiply This in YourHead

Wouldn’tyou liketo be able tofigute this and hundreds of other similar problems

J in your head?” Wouldn’t you liketo be able to add, subtract, multiply,and divide any

problem almost instantly without writing any partial product—to be able to simply
write the answer 2

Our Free Book, “Rapid Calculation”

thoroughly explains a method which will make you a masterof figures. It describes

a system by which you can figure instantly the most intricate sums in your head;

handle groups of figures and fractions as easily as single whole figures; in fact, cut
the work of figuring in two.

A better position and a large salary have come to hundreds who

% have read this book. If you want to better your position, to increase your salary, to

make yourself worth more to yourself and your employer, to hold the whip-hand in

financial transactions, to make your work easy and interesting instead of tiresome,

youshould write for this book at once. It will cost you nothing but the trouble of ask-

ing forit. A postal willbringit toyourverydoor. "It may cost you a good position

J or a valuable promution to neglect this opportunity, Write for it today sefore you
3

forget it. Address

COMMERCIAL CORRESPONDENCE SCHODLS, ™ y.oseerie e

<Ivefigured itoutand
7. for many reasons defermined fox

~

CFOLLOW THE FLAG "

“Follow the Flag”

J There is mnothing more assuring to the

traveler than his knowledge of the fact that
he is traveling on a firm road-bed upon which
is laid the heaviest of steel rails, made true in
all their curves, and that the train which

carries him is of the highest standard of excel-
lence known in railroads, and is being guided to

its destination by experienced minds. These
are the conditions which become apparent to the
frequent traveler on the Wabash Line, and which
have made that line justly famous. Through cars
are operated between

ST. LOVIS and CHICAGO,
KANSAS CITY, OMAHA, TOLEDO,
DETROIT, NIAGARA FALLS, BUFFALO,
NEW YORK, BOSTON, ST. PAUL and
MINNEAPOLIS.

C. S. CRANE, G. P.and T. A.,
ST. LOVIS, MO.
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Gas fixtures, means for attaching supply

tubes to, C. H. Page, Jr.......... . 801,473 f( “7% 7 daily.”
Gas generator, acetylene, A. H. Graves. B ese two I use dai Y.
Gas lighting, incandescent, C. Scott-Snel

. 801,314

. - .. 801,618

Gas reheater, furnace, H. Howard.......... 801,318

Gas retort charging machine, J. West. . 801,492 (] [

Gas retort closing device, K. Reister. . 801,268

Gate, C. S. Carnanan .....eeeeeeeees . 801,298

Gate, F. Lichtfeldt ... . 801,324 Oun Ox ooth

Gear cutting machine, G. A. Ryd .eovianens 801,269

Gear, speed reducing and driving, J. S.

g Fairfax .......c..eeieeeecesncococnnans %01,‘?13 Soa
earing, G. P. Dorris ............ . 801,712 . o p

Gearing, change, J. S. Moreland.......... 801,674 For Disc Talkmg Machines ¥

Generator. See Acetylene gas generator.
Glass bottom mug, Allen & Golden........ 801,564 You cannot apprecw.te

Globe tester, Il. C. Spinney .. 80]’623 What is recorded .

“ Imitated by many,
Equaled by none.”?

77hat is Jaeger Underwear!

Is antiseptic;
preserves while it

Glove, J. J. Weakley .. . beautifies. No
More warmth Glove, A. D. Ulrich 801,753 s
in a suit Grain drill speed gearing oné_lDlSC RCCOI‘.d ?Pllllﬂg or WaSt'
More comfort £ it N &t'llliusttletlh\;alte T 801,633 until you hear it ing; convenient
ranitol GO or smoo 1n y chot- . 1
More /ealth or1 4 g HOE & LTI 801,611 reproduced with an and economical.
rate ventllatmg, R. J. Hughes ...cevvunns 801,24
Than in any other Underwear of Griﬂyd;gg and polishing machine, T. A, Pan —_— H. & S. Sound Box. 4 At a%-gﬁzggist <
whatsoever brand or fibre. Grip mechanism, frictien, B. Stanclff...... 801277 112 L
. . Gumming mechanism, EY P. Waterhouse... 801,563 Cleal', LOlId, Bl‘llllallt, . P STRONG’S
Seven weights to choose from. gun cleaner,ﬁ E. M. Moos, gt E1 B oa00000000 gg%ﬂig N l T . Al'nlca Jell
un, range finding, L. K. Scott 7
Our Catalogue explains everything. Guy clamp, F. D. Ogden ....... ... 801,395 atura one y (Carbolated)

Keeps the skin free from roughness
and pimples. Nothing better for
sunburn or chapping; also for cuts,
bruises, burns and all eruptions.

Hammock stand, R. C. Funke
Harrow, S. A. Phenis ........
Harrow, M. Brennan ......
Harrow, weeding, L. M. Morr

Free—also Sainples.

e i PRICE $5.00

Dr. Jaeger’s S. W. S. Co.’s Own Stores gg;viiteesrs eI DE Made in Three Styles: Keeps theskin soft, smooth and del-
New York: i Fifth Ave., 157 B'way. Brook- , 4 5000 00 . No. 100 for Vi : i icate. The collapsable metal tube is
< Heati f .. o. or Victor Tapering Arm Machines.
%’ytllllla(i’g%p]';:gtmllﬂ?]‘ cu%g{’fl?lg gz)B lé(})lylston. Sg'z Hﬁzlmf%r ullnt:(?tcse ’ aIrlld sshoBoesI,Tysepar'a‘l;l;z. o SOL822 No. 200 for Talkaphones, Old Style Disc Grapho- convenient and unbreakable.
Stanadelr St. icago: J Take it with yow wherever you go.

RN a1 oG8 5 6560800 M08 800008 0803006050 801,549 phones, and all Straight Arm Machines,

Agents in all Principal Cities. Hinge, ball bearing, B. F. Toss . ... 801.232 No. 300 for Zonophone Tapering Arm Mach'nes. Ifyour druggist hasw't it—Send to us.
Hog sutter, S. H. Miller ........ wt . i
- Hg?ibstr;rolsge linltlfcheaniSm, G. éV.e[i)avidson. g?}},Sé’:} APPIY to your dealer; if he does not o i
v Holder, trammel, 0. W. Heck ...... .-« 801,789 keep them order direct. C. H. STRONG & CO.
Hopper, dumping, 7. L. Seartoss 1110011111 801,550 Order by Number CHICAGO

Horseshoe making machine, Dept. D, Philadelphia, Pa.
on

Road Freighting Traction Engines|™ e, i seiibe madbe &5 ot )l mawrnonne & snesie . co.

T 1) 08 00 0n0 600080060 660000000000000 801,216 v,
Hose nozzle, W. Burnett ......... 20‘1,2]0 J
Hose or pipe coupling, H. Duffin . . 801,228 | __ T
Hub attaching device,’A. H. Worre; . 801,429 . ’ s The m
IHub attachment, Y. D. Hance ..... . 801,717 >
Hydraulic classifier, H. S. Bailey .. 801,200 "izafd P"mp
Hydrocarbon motor, A. A. Low ..... .... 801,390 d
Ice cream mold, J. S. HickS..oovvveueennn. 801,379 E -
Illusionary effects, device for producing, C ﬂgme
MEAXII + e veevensannnenanennsennes 801,669 ontrol Your Car .
Over 208 in use on Pacific Coast alone, Siberia, | Incubator, G. W. Mann ........... Qocaoacs 801,735 Spent‘g‘{s“if;‘i]fgc{;‘;“:swﬂ‘l‘: L ’I il )
Spain, India, Central America, Sandwich Islands |Ingot molds for the casting operation, ap- finger instantly centrols any car, big
have them paratus for preparing, H. Carlsson.... 801,646 | orlittle. Theengine does all the work -
Engines 110 Horse-power. Wood, Coal, or Oil Inhaler, D. L. SPrague .......ceeeeceeees. 801,555 | of motoring and does it with greater
Y\UI‘I‘H: Hauls so tons, takes grades 5 to 25 per | Injector, G. II. Boetcher ..... ... 801,641 | strength and suddenness than is possible
urni 5 s g S S PST | Insect destroyer, I. Koechel .. 801,460 | to human power. The device costs $50,
cent. Capacity each car 16 tons. Insulator mold, A. KIiDS .veusvonsvonnerrns 801,461 | butit’s worth $500—in insur: nce. Also e
THE BEST MFGJ. COTIPANY Internal combustion engine, A. B. Calkins.. 801,645 ]bsloux::lexrpt?xizrulol\‘r:x:)sftl:];}x:g inflates tires.  Ia not disfiguring because it
N Iron, ingot steel, ete., deoxidation of ingot, Gas Engine Whistle C 1187 Broad. New York cono!!!lga g r
San Leandro, California R. BiChhOff . .uuvnuennennneanannnnn 801,656 | Gas Engine Whistle Co., RO D B
> ’ Booklet No. 1, Brake; No. 2, Motor Boat W histle ; }, Stationary Insending out their last specifications for
le A D " Iron or steel, compound for hard r i w g D
Cable Address. DANBEST. Wf:,nefor our New N hardening Lo Whistle. € uu 10 l{q,rm.m_m\e m. R. Johnstc Mich. Ave. gasoline engines for West Point, theU S.
()des Western Union and Mchel Catalogue No. 18 case hardening, G. Reininger. -+ 801,339
¢ J - Jack arm, W. B. Magie .....ceeeueeeennns 801,534 War Department required them ‘‘to be

BURN AIR-IT’S CHEAP MSET0US | oint Sormmen S ae coreorunoreoer . S04 258 PUBLISHER’S ANNOUNCEMENT

FIKE IT! Joist support, adjustable, C. E. Springer.. 801,482

Olds Engines or equal.” This speaks vol-

umes for our engines. It means they excel all
others or the U. S. Government would not de-
mand them.

They are the horizontal type, 2 to 100 H. P,,
and are so simply and perfectly made that it re-
quires no experience to run them, and

Repairs_Practically Cost Nothing.

Consumes 895 Barrels of Air to 1 gallon Journal bearing, T. C. Frost

" -
............. ot ' THE
~.. of Kerosene. Penny fuel, burns like gas, Journal box brass, I. J. Finning .. .. 801,3]11 o‘ IFE
eyarq| Lottest fire, won’t explodes sayes work and | yoyinal, car, B. R. SEArC ........... -.. 801,413
| fuel bills. ~No coal, wood, dirt, ashes—no Journal lubricator, P. H. Conradson.. .. 801,300 | THIS BDOK

i g;;lgsggn‘glggg’amy03'3:;”:** Kiln, A. F. Diets ........ e 801,826

cooker, baker, quick work, Knitting machine transferr

ool kitchens 18000 Harri, FIEIMPRIIL - veneenneeeneeeneennns ... ..801,457 ONE DOLLAR CLOTH BOUND BOOK
son Wickless, Valveless Oil- Lactalbumen and milk sugar, producing, A. This book has been prepared at great. expense by tS%n}t% 1f)r(acatz]0gu(zofour Xt’;Vlzard Engine, 2
Gas and Air Burners sold 1 S. RAIMAZE tureereerrenrennnannennanns 801,691 an eminent physician. It gives to the world a othe famozp:f)ldlfxgloll)?f‘e)iii g’gétsgé‘:;:é_m
/4 month. AGENTS WANTED Ladder, extension step, J. B. Lockerby.... 801,531 wonderful discovery,a new method of healing the ical small power engine made;fitted
—#40 Weekly. GREATEST Ladder, folding, O. E. Lindfors ........... 801,388 sick. Treats of the causes and cure of diseases, with either pump-jack or direct cone
teed, all MONEY MAKER. Gi,‘%‘%’ﬁ Lamp base cup, incandescent, W. D. Pack- dwelling particularly on disorders of the stomach nected pump;orour general catas
ced, all sizes, sent anywhero, #3 up. Write, APd e 801,260 | | and intestines, constipation, mdigeszion, appendi- logue showing all sizes,
rupouir.lun. #0 day trial offer. Address only mfgrs. Al | hy; o T% fi .
Sonld Mt 5 Bld Lamp, electric arc, E. . 801,637 citis. Absolutely hygienic. No drugs. e first line Enal
or! . Co., 5909 World B’ld’g, Cincinnati, 0. Lamp holder, adjustable electrie edition of this book will be sent out free. Bound 0lds Gasoline Engine Works,
TOIMAND « vl eeenensensnens \oo.i...l 801,664 | | In cloth, regular price $100_ Write today, mention- Snsisini Miohy
THE SUPPLEMENTARY Tamp incandescent mantle support, gas, R. ingthe pardcular disease youar trying toconquer,
W THUSS e eeeeveeeeneensensenennnenns 801,319 Your name will be lret'mm'l in our possession. Th}lf isan honeit
: : h 2 t, W t to get in t ith e i
SPIRAL SPRING Tamp, inverted gas light incandescent, Hell-, - b SRSl Wi diense ;- thy. Wil appreciate this work, New York Agents, R. H. Devo & Co., Binghamton, N. Y«
8 inver i ’ T'YRRELL’S HYGIENIC INSTITUTE
" Absorbs all vibration.  No jolts or rebounds. | T qm%)vl)f ﬁlqeaslﬁv“ted type, incandescent gas, 801:533 | I Publication Department H114, 321 Fifth Ave, New York 0060000600000000000000000606066€
= Acts alike under light and heavy loads. . € i.iieee eeeeeens & 4
tands the test, adds comfort and new delight | Lamp shade, ornamental, L. Schmitt ...... 80]’272
to motoring. >aves engine, tires and springs. | Lamps, leading in wire for incandescent S o T ezt ° ©
Will please you as hundreds of others. State electric, T. A. Bdison, reissue ........ 12,393 -4 &
make and model of your car. Lampblack, appiratus for making, S. Sal- 9 ©
SUPPLEMENTARY SPIRAL SPRING CO. | . DEVE «eunrsssrnnassiuaesnnssearsnnss 801,743 A loose leaf Book 4 AND SET &
. Lathe tool carriages, brac attach t - 3
4529 Delmar Ave., St. Louis, Mo. feor B. M. yl{rl%'e]fansgﬁ u?.g_ . d u . men 801,;8':7; :, HIIT_’ 01;,:5!1 p..ulh. drl\len whers .;"“’ 1,1‘.': 14l|.u\o:, lr;:n;]l: g
p— N Lathe, turret Le Blond Groene. . 801,25 -3 Order to.d L I‘““" N T B f“ "lT“ T t'“ &
s Lathas, tapet turning and back T : PERFECTLY rder to-day. Catalogue o 17 B of Fine Tools free.
l tachmeat for, IHanson & Thayer........ 801,785 FI t_o H :; THE L. S. STARRETT CO., - - Athol, Mass. g
ol al Lathes, taper turnlnr' attachment for turret, a pe“lng "999@@@@99@9@9@9@9@9@9999999
B. M. W. HADSON o vvnnneennnnnnnns 801,786
Leaf, J. O. Deckert . o 80]:65% AND -—
Leaf turner, J. M. G. Darms ... .. 801,51 - 1 . ’ ’
for flattening wire forall purposes }Aedg-:l‘wcaé'l(]l, Jil'lIlL Rand ....... .. gg},?g% self Index'“g Motlon Plcture
ons, W. urchill ....oceiveireeniaenne.es s Most convenient for
UE" Send for Catalogue. Liquids of different density, T. & A. Nie- Log
d s g price books, route books,
LD 0006000000000 00068008800 0680000 801,679 oc ket ledgers, meter
.LAKE &' jOHNSON5 : = Locomotive, electric, L. MoSS ............ 801;602 = Eooks eng“tézem"l’lt beoks MACHINES and FILMS
P.0.Box 1054, Waterbury, Conn. = . Locomotives, apparatus for returning waste and al}]f?rms o]f§ recm;;is which s}imulil he’”keptbli colnventli:u}. STEREOPTICONS and SLIDES
0. . Ys . water on, F. O. Whealon a........... 801,701 accessible forin, Better than any card index hese nimatic
Logs, truck for handling and carrying, T. books are bound in full, genuine, flexible, black leather, are For Public Entertainments, in
A L SEEANEE 1eert 8 ".... 801,415 | | perfectly fat opening and sheets may be Instantly o e oenalens
Loom jacquard mechanism, J. D’Hondt.... 801,573 N . . catres, Halls, Show Texits, etc.
1 1 HH Loom shuttle box motion, 'H. Bardsley . 801,503 The following sizes sent postpaid onreceipt of price: Catalogue No. 9 Free
ns ru( Ive (Ien I I( ﬂpers Loom thread cutting temple, H. Cote . . 801,223 | f=— —
Loom weft replenishing mechanism, . . | Bixping | Size  |Carac.oF Cover| Com- KLEINE OPTICAL CO., 52 State St., Chicago, l11.
R)t43 858 55 060000000000000000000 .. 801,616 USE N | “hiper | oF SHEET Tvenes Leaves| PLETE =
Lubricating device, R. S. Mears... .. 801,670 - = - = R — i —
ON TIMELY TOPICS Lubricator, H. MW’ Lofton ....... <+ 801730 || Vest Pogker [ 12 o EETY g 50 | 085 FOR
ail box, E. F. allace ... . 5 “ CJ 4412 4 x 2 4 50 95
. . Mail deliverer, J. Pounds 7 801,336 | | contPocket| o1z | 6 | 6" x 2 % 50 | 120 GUNSMITHS, TOOL
Pr|ce IU cents each by ma" Marking machine paper strip, A. Monforts. 801,671 oo ‘Zgg E% I’;ﬁ;g% é }gg Hg meﬁ'?ARf’&EI%(EIE/FIE
Massage apparatus for improving the hear- ¢ 3 o]
qans E W SC}me‘l,der SttosE oo Dok ... i | e [PEEY 2 | B ) 580 WORK, ETC
attress envelop, an Slyke .. . J_ —y .
AR;)ltalpE:!((:)lfAl%nxge’l;geNgact?galLvf]ueFOtz)d th% Mattress frame, J. P. Lein .........cou.n.. i 19 other sizes carried In stock EI‘OID 9-in-t013*éD-SWiIlE~
] 1’94¢ o
architect and builder. SCIENTIFIC AMERI- M(\asuqng }nstrumont (‘IOCtI.IC I gln]d(\n 801,243 Stock ruling : Quadrille, Unruled, Dollars and Cents; Faint Lines, Frr;lnl%ed iorv iteag:n ((1)1'
S Measuring instrument, electric, E. Thomson. 801,419 Double Emry Ledger and 4-Column Price-Book Rulin oot Power, Velocipede
CAN SUPPLEMENT 1500. Meat impregnating apparatus, W. Schramm 801,612 b or Stand-urn Treadle.
. £ 7 N oan Send for sample sheets and complete catalogue of lar gest Send for Lathe Catalig.
THE SHR]NKAGE AND WARUPING Metal slugs, making, M. Reid ............ 801,338 line of loose-leaf devices in the world.
9 S ()
ER. By Harold Busbridge, An [[Metal surfaces, protecting, F. Uthemann.. 801,489 . W.F.&JNO. BARNES CO.
excellent p1esentatlon of modern views; Metals of the alkali group by electlolys:s, Sieber & Trussell Mfg. Co., 4002 Laclede Ave., St. Louis Established 1872,
fully illustrated. SCIENTIFIC AMERICAN ||, Production D Asheroft gg},}(?‘ﬂ 1999 Ruby St., ROCKFORD, 1L,
o ° k, refining, Daseking . . T3 | ——
SurrLEMENT 1500. o g
fien, J. L. JONES «uuenennennnninnnnnnns 801,666
CONSTRUCTION OF AN INDICAT- }| Moistencr and sealer of envelops, wrappers, — —ry
?NE?K%I%E%)A%%?}ST%lg PLATE - l(ftc.l. Jd TZ. V&{isner .................. g%}g?]g
B old, D. . Zeigler .. ,2¢
Monroe Hopkins, Fully illustrated. S{IEN~ Mold, N. H. Battjes 801,761 |
TIFIC AMERICAN SUPPLEMENT 1500. Molding apparatus, T'. M. & JC N. L.e Hew. Sg%,z‘]);) 1
Motor control system, F. . Case.......... 801,%
DIRI;‘(’:IT-I‘I,lgl&%gsleyspl\?g’r‘gons%gﬁﬁﬁ; Mot%r starter, avtomatic electric, W. M. 01 ’224
& ¢ i) 550600600 00000a0000000003000 s
;rt{itlin métc?éﬁ?ﬁfcndﬁﬂ?ﬁ]ucsgq ‘”é,‘iﬂ,‘;f;d Mowiglﬁnmxﬁiéiyme erass catcher, R. J. Par- ' >
1cle, £ 3 £ LE- ris ,396
MENT No. 1493. Music indicator, J. MacMaster... . 801,469
HOME MADE DYNAMOS. SCIENTIFIC Music leaf turner, I.. P. Holt .. 801,525 WASHINGTON, D- Co
Nest, HO E. Babione .........coiiveievnnns 801,760
AMERICAN SUPPLEMENTS 161 and 600 con- e 5 » oL
Nitrogen compounds, forming, A. M. Gow... 801,782
tain excellent articles with full drawings. Nut and pipe wrench, combined, W. O. Tarr. 801,559
PLATING DYNAMOS. SCIENTIFIC AME- 0Oil and grease separator, I'. Moore.... 801,330
RICAN SUPPLEMENTS 720 and de- {| Oil burner, E. Christensen.......... . 801,360
scribe their construction so clearly that any 0il from seeds and the like, press
amateur can make them. - tractmtg, VW_D.BAtnderson ............. 58;(()}’;(]);1
il separator, 5 UtZOW ....o..iiiian... 11,
DYNAMO AND MOTOR COMBINED. || (ytical distorting apparatas, D. T. M 801,807 . -
Hully described and illustrated in SCIENTIFIC ()E-Jul:(l-pa::tg; “I]f' jl.p%lé:dﬁ'voo}t. . oore . 801:349 [eadln Tasblonable otel
AMERICAN SUPPLEMENTS 844 and 865. {[(rgans, pneumatic ~controlling device for,
The machines can be run either as dynamos 1EE N b I D2h 3 E) 58 606600000060336006000000 801,571
or motors. Package, J. J. Hinde ..........cc.vcviunn 801,524
ELECTRICAL MOTORS Their Con- gackage arranglsng énzttlctlline, H. H. Pulver.. 2811;26?
: o acking ring, S. Schultz ................ T3
gm‘c“"“ at Ho%geé %C(,’fN;é‘;’cb‘Z’i‘ERICAN Daddle wheel, tanner’s, E. L. Bateman.... 801,638 OO NI e IO e
UPPLEMENTS » id & * Pails, attaching ears to tin, Kramer & -
R R o . . o ItIalteyl .e .I. 5 W . I) ........ 1 ............ ?82((])11,%3? CELLENCE. ABSOLUTELY MODERN
aint tube, I. . Drummond ........... 301, =
Pl’lce lo Gents each, by ma“ Painting apparatus, wheel, G. IL Connell.. 801,769 AND HIGH CLASS IN ALL DETAIL.
Paint?n_g maeh‘im:, Koelsch & Z}mmm .. 801,795 AMERICAN AND EUROPEAN PLAN
Order th h deal f Paper into shavings, strips, ete., me >
rder through your newsdealer or rrom for cutting, A. Henderson ............. 801,790
P’aper lace and the like, pattern cylinder for : _—
MUNN ®' COMPANNY York use in the manufacture of, M. Heimann 581,5’?(2: . :
61 Broadwa ew Yor Paper roll core, T. Blixman, et al........ 576
L3 v J Palp(‘r trimming machine, O. B. Lindfors. ... 801,389 JOHN T. DEVINE, PROPRIETOR
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Valuable Volumes

BEVISED and ENLARGED EDITION
The Scientific American

Cyclopedia o=

Notes and 3
Queries., %
15,000 Receipts. 734 Pages.
Price, $5.00 in Cloth. $6.00 in Sheep. $6.50
in Half Morocco. Post Free.

This work has been re-
vised and enlarged,

900 New Formulas.

The work is 80 arranged
as to be of use not only to
the specialist, but to the

eneral reader. It should

ave a place in ever
home and workshop.
circular containing full
Table of Contents will
be sent on application.

Those who already have
tEe Cyclopedia ma ; obtain
the

1901 APPENDIX.

Price, bound in cloth, $1.00
postpaid.

PUBLISHED

JUs?
Scientific American
Reference Book

16 Pages.
Plates. i

12mo. INlustrated. 6 Colored

Price %1.50, postpaid

Theresult of the queries of
three generations of readers
and correspondents is crystal-
lized in this book, which has
been in course of preparation
for months. [t is indispensa-
ble to every family and busi-
ness man. It deals with mat-
ters ot interest te everybody.
I'ne book contains 50,000 facts,
and is much more complete
and more exhaustive than
anything of the kind which
has ever been attempted. The
*Scientific American Refer-
ence Book ”” has been compiled
after gauging the known
wants of thousands. It has
been revised by eminent sta-
tisticians. Information has
been drawn from over one ton
ot Government reports alone.
It is a book of everyday refer-
ence—more useful than an en-
cyclopedia, because you will
find what you want inan in-
stant in a more condeused
form. Sixty years of experi-
ence alone have made 1t possible for the publishers of
the SCIENTIFIC AMERICAN to present to the purchasers
of this book a remarkable aggregation of information.

MECHANICAL MOVEMENTS

Powers, Devices, and Appliances
By GARDNER D. HISCOX, M.E.

Large Svo. 402 Pages. 1,649 1llustrations,
with Descriptive Text. Price $3.00.

MMECHANICAL
APPLIANCES

Mechanical Movements and Novelties
of Construction
By GARDNER D. HISCOX, M.E.

Being a Supplementary Volume to the
Author’s Work entitled MECHANICAL
MOVEMENTS, POWERS AND DEVICES.

Contains 1,000 Special Made Engravings.
400 pages. Cloth Bound.

Price $3.00.

The above two volumes sold together for
$5.00 postpaid.

A Complete Electrical Library.
By Prow. T. O'CONOR SLOANE.

Aninexpensive library
of the best books on
Electricity. Put up in a
neat folding box,as
shown in cut. Kor the
student. the amateur, the
workshop, the electrical
engineer, schools and

olfeges. Comprising five
books. as tollows:
Arithmetic f Electricity

138 pages, . . . $100 |
Making, 140 ||

. 3100

Electric Toy
pages, .
How tv Become a Suc- |
cessful Hlectrician, 189
pages, . . . . $1.00
Standard Electrical Dic-
tionary, 682 pages, $3.00 .
Electricity Simplified, 158 Five volumes, 1,500 pages
pages, . . . . $L00 and over 450 illustrations.
A valuable and ndispensable addition to every library.
Our Great Special Offer.—We will send prepaid
the above tive volumes, i andsomely bound in blue cloth
with silver lettering, and inclosed in a neat folding box,
as shown in the illustration, at the Special Reduced
Price of $5.00 for the complete set. 'The regular

price of the five volumes is $7.00.

JUST PUBLISHED

American Estates
and Gardens

By BARR FERREE

4to. 11x13)% inches. Illuminated Cover and
275 Illustrations. 340 Pages, Price $10.00

= Special circular of contents of these volumes sent free
MUNN & CO.,
Publishers, 36l Broadway, New York.

Paper tubes into lengths, machine for cut-

ting, O. M. Lissak
Pasteurizer, W. J. Ruff
Pasteurizing milk or other fluids, cooler for

use in, L. Sturges .......

Pedal attachment for mechanical instrument

players, C. I.. Emmons ........... e 801,827
Phonograph, W. Asam .. 801,634
Piano, manually and mechanically operative,

J. SAmpPere ...ee.iiiiiiiietiieaaeaann 801,270
Piano player, automatic, J. B. Walker.... 801,621
Pianissimo device, P. Krumscheid..... 801,797
Pianoforte agraffe, C. P. Blinn 801,640

Picture hanger,

King & Franklin...
Pince-nez frame,

A. Oehlschlager

Pipe hanger, W. C. Smith 801,409
Pitching machine, H. Torchia .. 801,818
Placket closer, J. P. Baumgartner........ 801,821
Plaques, method of manufacturing ornamen-

tal, L. Beach ...ecciviiiiiieninns 801,762
Platform, dumping, C. E. Bird .. .. 801,505
I Playing balls, making, F. H. Richard .. 801,813
Plow, C. Collins .................... ... 801,711
Plow, disk, G. Spalding ..... . 801,410

Plow, garden, W. E. Jones 801,381

Plow hitch, combined beam and frame,
Speicher & Stark ..ovveiiiiieeenenens 801,411

Pocket knife, G. J. Herwig ....... cesesnens 801,791

Post. See Fence post.

Post hole shovel, L. Stritter..... crceceaaean 801,557

Powders, producing shell, J. P. R. James.. 801,317

Precious metal bearing materials, treating,

C. W. Merrill ........... 801,470
Presser head, J. G. Johnston ... 801,594
Pressure equalizer, C. C. Grimes .......... 801,236
Printer’s rules, prolonging the life of, T.

F. DiXON teiuniiiiiieiienennnenannnns 801,575
! Printing and auditing device, E. J. Brandt 801,297

Printing machine, address, I. Meier....... 801,327
Printing machine, combined perfecting and
two color, L. W. Southgate........... . 801,816

Printing machine, oil cloth, W. H. Waldron.
Printing plate aAnd making the same, com-

801,819

posite, H. 00, eeeeennnnnnns 801,291
Printing press, J. L. Firm ....ccvvieeeanes 801,577
Printing press plate holder, Wells & Mar-

R4 801,491
Printing presses, driving gcaring for, R.
T. Johnston 801,248

Propeller, J. M. Jo
Propeller wheel, H. |
Propelling mechanism,

"F.A. B 801,501

Propelling mechanism, boat, H. W. Thomas. 801,560
Propelling vessels, means for, K. P. Hangl. 801,663
Pulp barrel or keg, I B, Keves oveeven. 801,382
Pulverizing  centrifugal mill, Iunt &

Wheeler ...veiieniiniiierinerensaannns 801,592
Pulverizing mill, J. H. Davis . 801,572
Pump, Park & Ries .......c..iiiiiiiinnnn 801,474
Pump for automizers, door operated air, W.

H. ROSC ttiiiieiiiiiieeeinnnineananns 801,477
Pump valve, Chase & Fleming . . 801,568
Pumping jack, F. Smeced ....... 801,408
Punch, ticket, R. T. Piscicelli . .. 801,607
Puzzle, Bo Silfa ..o, . 801,406
Radiator, A. D. Ray 801,397
Radiator water evaporator, C. E. \ 801,371
Rail clamp and tie, BE. M. Terwillege: . K01,278

801,570
L R01,758
801,310

Rail joint, J. A. & I. .J. Crawford...
Rail joint, W. A. Willis
Rail joint fastener, J. Fidler
Rail moving apparatus, switch, J. P. Cole-

INAN  oeeeeaennnennenenaneneneanananenns 801,440
Railway crossing, 1i. B. Entwistle. .. 801,516
Railway rail, L. Perenyi .......... .. 801,475
Railway signal, Patenall & Dryden... . 801,543
Railway sleeper, E. S. De Voe............ 801,444
Railway point operating and controlling

means, Ducousso & Rodary ............ 801,655
Railway rail joint and chair, A. C. Deal... 801,368
Railway switch operating device, II. White. 801,286

Railway switches, apparatus for controlling

the operation of, C. C. Anthony. ..
Railway tie, metal, F. I
Range finder, B. A.
Receptacle closure, J. C. Chadw
Receptacles, hermetic closure for,

Lorenz

801,631
801,692
801,578
801,647
. 801,734

Refuse burner, J. R. & A. B. Kilbourne.... 801,251
Register and mechanism therefor, A. R.

Beal ...ttt 801,205
Reversing switeh, I. F. Baker .. 801,201
Revolving sereen, W. Crossley . .. 801,442
Rope fastener, G. N. Heald.......ocoeve.ns 801,455
Ropes, cables, ete., holder or socket for

wire, Becker & Williams ....ovveennn. 801,707
Rotary engine, J. B. Gearhart.. .. 801,373
Rotary engine, N. R. Smith . %01,6563
Rotary engine, P. Bartoletti . 801,636
Rotary engine, P. F. Guthrie 801,662
Rotary engine, J. B. Petit . . 801,686

. 801,544

Saddle horn, F. H. Perkins .
. 801,755

Sap spout, Warner & Jarvis .

Saw, band, C. Seymour ..... . 801,815
Saw clamp, M. D. COnverse.........coeeeuee 801,218
Saw frame attachment, circular, L. M. Tay-

L 801,750
Sawmill carriages, set and receding mechan-

ism for, J. J. Galway 801,520
Sawing machine, BE. A. § 801,744
Scale, C. G. Strubler ............. 801,558
Scouring machine, G. II. Rupley 801,403
Seed cleaner and grain separator, J. C.

BensSon .uvieeeeeeceernnncans 861,207

801,809
801,609

Seed linter, cotton,

Self-setting trap, S. J. Massi 801,537
Semielliptic spring, G. Baurmann .. . 801,504
Separator, C. W. A. Koelkebeck........... 801,384
Sewing machine blindstitching and serging

attachment, W. M. Murphy .......... 801,331
Sewing machine gage, hat, W. Jasper..... 801,665
Shaft coupling, flexible, J. H. Montstream. 801,672
Shaft lining, BE. Albrecht ................. 801,432
Shaft sinking apparatus, Frieh & Nollen-

DULE ttvitieiinniieeenenissconnnsanenns 801,828
Sharpening device, C. M. Mallory.. 801,535
Shears and scissors, 0. C. Abbott.. .. 801,629
Sheet metal shears, C. D. Wagner.......... 801,697
Sheet metal). stopper, A. L. Weissenthanner 801,283
Sheets while binding the same, device for

preparing and holding, F. Blanchard, Jr. 801,507
Shock loader, D. J. Green.. 801,235
Shovel. See Post hole shov
Sickle har holder, O. Norto .. 801,680
Sieve, J. Cihalewski ......... . 801,825
Sieve, grain, E. O. Hough................. 801,591
Signal safety device, lamp, . 801.364
Signal system, V. Chisholm 801,509

Signal system, automatic block, Logsdon &

Stotts .. 801,733
Signaling, F. L. O’Bryan ........cecveeunen 801,394
Signaling through submarine and like cables,

Lodge & Muirhead .........eccveevaen. 801,800
Silicon carbid blocks, production of molded,

F. Bolling ......... . iiiennreoanonnns 801,296
Sink device, W. P. Dunn . 801,445
Skate wheel, roller, B. S. Peard.......... 801,263
Slag or cinders from hollow or solid blanks,

machine for removing adhering, I1.

Bhrhardt .....ooiveiiieiian.. cee... 801,615
Slugs, machine for making metal, N 801,267
Sluice box, panning, J. F. Wiswell. . 801,289
Smoke consuming device, R. Wilde. 801,624
Snow melter, J. Elsner ............ 801,370
Spark arrester, O. L. Anderson. 801,435
Spark arrester E. Tomer ....... 801,751
Sparking device, B. G. Gilbough........ .. 801,452
Spinning frame thread guide, C. A. Pierce..

Spool holder, M. B. Kreeger
Spooler, waste end, R. B. Robinson ..
Stage bracket, extension, F. W. Adams....
Stalk breaker or reducer, Johnson & Rob-

CPESON L L e i iieee i
Stall floor, horse, I. C. Adriance ..
Stapling machine, L. C. Crowell ...
Stay, garment, Warren & Holden ..
Steam engine, Davis & Zilliox..
Steam trap, H. Fidell
Steam trap, F. A. Simonds
Steel making apparatus, F. E.
Steel scrap into iron, converting,

& Helmlinger

g

Schulz

801,274

Stencil frame and mounting therefor, H.
Palmer ........cooiiiiiennnieinann 801,604
Stereotype casting apparatus, A. E. & L.

E 1 801,716
Stiffening material, Warren & ITolden. .. 801,422
Stoeking suspender, A. Wardroper. .... .. 801,698
Stool, folding, K. Shupe ..... .. 801,405

Stopper, pulp, R. W. Goeb.... oe. 801,660

-

You Have a Telephone In
Your 9ffice, Of Course

q It isn’t what you used to be, it’s
what you are today that makes you

Haveyouonein your home? It what you’re going to be tomorrow.

will save many steps and much
time and annoyance. It will
pay for itself in car fare saved.
Call No. 9010 Cortlandt, Con-
tract Dept., for full information

q You who mean to get ahead then,
are going ahead now.

q There’s just as many letters in the
word present as there arein the word
success—the magic seven. Tomorrow
is too late, one over the line—eight.

New York Telephone Co. 15 Dey Street

q “Tomorrow- men,” “after -a-whilers”
—they are they to whom the Sheldon
School of Scientific Salesmanship
means nothing. We have no students
in the land of “Pretty-Soon.”

N

Smoke the BARGER

_Safety Pipé

Fire nor Qi
Ashes

¢ You are going to decide now your
future as a salesman; if you are an
employer you are going to decide now
what you are going to do to make your
salesmen better.

Closed, ready for use.

€ Decision is the condition precedent

‘This is a novel but very practical idea. to success.

Just fill the Porcelain container or cup with
tobacco, and light, close the pipe and you
can smoke comfortably while riding, driv-
ing or automobiling against the wind at
high speed.

Smoke without risk among the most inflam-
mable material.

Container, being unglazed, absorbs the nic- [ .
otine. To clean, place cup in fire.

The Barger Safety Pipe is a prime favorite 4
with sportsmen, farmers,trainmen, workers
in offices, workshops and factories. Looks
like a cigar. _Convenient, safe, cleanly and
only costs 50cC postpaid, including extra
tobacco container.

Sold by best dealers everywhere.
THE BARGER SAFETY PIPE CO.
Dept. 22, Hopedale, Ill.

S AIR ~

q You owe it to yourself to be better,
bigger, stronger, abler. Sheldon’s
Course in Scientific Salesmanship will
multiply your selling ability 100% ;
if you are in business it will make your
salesmen sell 100% more goods.

q It gives the man on the road the
mastery of the principles which underlie
sales-success. You are in debt to your
salesmen; you owe it to them to in-
crease their effectiveness, to help them
to help you. They are in debt to you
to do the best they can.’ ®

 We have advertising booklets that
we are sending out that tell all about
The Sheldon School—what it has done
for the greatest commercial houses in
the country—what the Sheldon Course
does for the man on the road—for you
out there on the firing line; for you
out there on the selling end of your
business campaign.

NOT .
ONEY.

§ 9]t
One ‘BEST’ Light
Gives more Light than
Six Electric Lights, or Ten
Kerosene Lamps or One
Hundred Candles,and
Costs less than

Kerosene.

Burns 90% Air 10Z Gas

Airis free. The Lamp makes al}
the gas needed.

A beautiful, pure White, steady,
safe light. No Wick! No Greasel!
No Ssmoke! NoOdor! Hang orSet
it anywhere. Over 100 Styless

AGENTS WANTED
THE BEST LIGHT CO.,

87 E. 5th St., Canton, Ohio.

LUFKIN

TAPES AND RULES
ARE THE BEST.
For sale everywhere. Send for
Catalog No. 16.
LUFKIN RULE CO.
Saginaw, Mich,, U. S. A,
New Yorkand London.

¢ You—the salesman—determined to
make more sales next year than this—
more this than last—you need this
Correspondence Course.

q You—the employer—who expect
your salesmen to lead the trade—both
of you, each of you are doubly duty-
bound to find out what The Sheldon
School is, and what it is doing to make
men win,

€ Your address will bring the descrip-
tive booklets; they’re well worth send-
ing for; you ought to have them.

The Sheldon School
(1581) The Republic, Chicago

STEADY LIGHT FROM AN ORDINARY
GAS OR GASOLINC ENRGINE

Not a makeshift, but a specially des-igned‘machin_e with bearings amply
heavy to support balance wheel withouta third bearing. Writefor Bulletin 152

ROCHESTER ELECTRIC MOTOR CO.

10-12 Frank St., ROCHESTER, N. Y.

The Modern Machines for Mechanics

Here are two of the most useful and indispensable machinres. The cut on
the left shows the best Bench Drill ever constructed for sensitive work.
Drills from smallest size up_to 5-16 inch. Spindle has Morse No. 1 taper

ole and is counterbalanced by coil spring around feed lever shaft. Insures
perfectly true and accurate work. The Twentieth Century Polishing Lathe,
See cut on right, is one of many different styles and sizes of Polishing Lathes
that we manufacture, V/e have them to run by foot or belt power, for use in
all mechanic’s lines. Send for catalogues B-15, C-15. %

THE W.W. OLIVER MFG. CO., 1482 Niagara St.. Buffalo, N.Y.

You NEED IT!?

odern Gas Engines

Producer-Gas Plants

By R. E. MATHOT, M.E.
Bound in Cloth. Price $2.50, Postpaid

314 Pages. 152 Tllustrations.

A Practical Guide for the Gas-Engine Designer and User.
A book that tellshow to construct, select, buy, install, operate and maintain a gas-engine.
No cumbrous mathematics; just plain words and clear drawings.

The only book that thoroughly discusses producer-gas, the coming fuel for gas-engines.
Every important pressure and suction producer is described and illustrated. Practical
suggestions are given to aid in the designing and installing of producer-gas plants.

Write for descriptive circular and table of contents.

MUNN & COMPANY, PusLisHERs,
L;

361 Broadway, New York
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REFUSE ALL
SUBSTITUTES AND
INSIST ON HAVING
THE GENUINE

The Name is

stamped on EiEry
foop— ﬁ

// CUSHION
BUTTON
CLASP

LIES FLAT TO THE LEG — NEVER
SLIPS, TEARS NOR UNFASTENS

Sample pnir, 811k &0c., Cotton25e.
Mailed on receipt of price,

GEO. FROST CO., Makers
Boston, Maaa, 'I:I' S.A.

e ALWAYS EASY~er |

APPEAL TO YOUR SENSE
AND YOUR SENSES.

‘The Smith Premier is the most siient
The
En.

typewriter on the market.

action is quiet ; no shift key.
dorsed by mechanical experts.

THE SMITH PREMIER TYPEWRITER Co.
Syracuse, N. Y.
Braneh Stores Everywhere.

Washburne’s Patent

“0 99 PAPER
J «i\a  FASTENER

The “0.K.” Paper Fastener is the
hich, when attach
d9 yet is de-
jury to the
or the Fastener, and is easy to ap-
hey are always ready for
machine for putting them on or
them off, and they always work., Put
up in brass boxes of 100 Fastenerseach ten boxes to a
carton,  Price 20 cents o lm
1000, Made in 3 sias. At al
the Manufact urer, postage or express prepaid.
sample bo.x, assorted, 10¢. 1lustrated
, Booklet free.
. JAS. V. WASHBURNE, Mfr,

210 E. Genesee St., Syracuse, N.Y.

SEE HOW EASY IT IS

to clean your auto or carriage with the
IDEAL CARRIAGE WASHER
| No Splashing. No Cold Hands. Saves 40 Per
Cent. Water. Saves 60 Per Cent. Labor. Impossible
to Scratch or Injure the Finest Finish. Kewps the
Varnish Glossy and Bright.

Price, delivered, ia %3.00 each.
Send to-day. You will need it to-morrow.
IDEAL CARRIAGE WASHER OCO.
128 T enox St.. Rochester, N. Y.

Send the Name of Your Car
or engine, and we will send tull infor-

fon about the Apple Auto-
netie Sparker. g? best storage
battery charger for automobile, launch
or gas engine. Address,

The Dayton Electrieal Mfg. Co.
98 Beaver Bl g. Dayton, Ohio.

“[DEAL SIGHT:
*%s RESTORER |
Is Your |

Sight Failing ? §§

Allrefractive errors, :"

muscular trouble &
chronic diseases of
the Eye cured by!
scientific MASSAGE. -

Illustrated treatise with affidavit testimonials

Address
THE IDEAL COMPANY,

free.

239 Broadway, New York.

Stoppers, machine for foumng pulp, R. W.
Goeb 801,659

Stove and furnuace smoke consummg device

s
Do Lange oot iiieiieennenann .. 801,723
Stove for heating flat irons, I, .. 801,340
Stove protector, 1. Ralls ..o..oo.een... . 801,690
Structures, device for forming orname ntal

4 B B S 5 85 6 0060000 800050009606 000 801,830
Stud wrench, . L. Cleveland .. 801,767
Sugar (lyatd]]l/lllg apparatus, R. Folsche.. 801,312
Suit case or satchel fastener, cateh, or 10(1\,

J. IHammesfahr 801,587
Surfaces on cylindrical bodies, apparatus for

forming irregular, M. Reid............ 801,337
Surgicil appliance, J. Kugler . 801,385
Switch-throwing  device, c¢le 5

(053¢0 556 6AnAA00006060000000050000003500 801,441
Tag attaching device, . G. Pierce ........ 801,688
Telephone switch  shaft lock, automatic,

J. BricKSON ..ttt iiieeeieaeaann 801,308
Telephone system, C. 1. Kgan............. 801,778
Telephone system and apparatus, C. E. Egan 801,779
Telephones, index attachment for, . .

Farmer ..ot ii it 801,231
| Telephonic apparatus, C. E. Egan... . 801,780
Tennis racket, A. Johnson . 801,246
Thermometer, clinical, C. Nurnberg . . 801,681
Ticket delivering, receiving, and regist g

apparatus, A. Marsh .................. 801,254
Tide or backwater gate, C. II. Dodd.. .. 801,654
Tile, rooting, W. Ii Miksch... . 801,736
Time alarm, C. J. Kmerson, 801,306
Tin from tin slag, extracting,

................................ | 801,290
Tire, pneumatie, IL W. C. B. Cave. . 801,359
Tire valve, pneumatic, L. I. Buck. 801,209

Tires, attaching collar for pneumatic,

Witter

N. Fouilloy .....ccovuiiiiiieninennnnn 801,580
Tobacco pipe, C. Wellner .. 801,426
Tool, combination, T. H. Bradley.......... 801,642
Tool for removing obstructions from drains,

Woolldridge & War 801,759
Toel holder, T. J. Moore 801,256
Top, spinning, L. Friz . 801,313
Torpedo launching appar J . 801,719
Terpedo launching d])[ldldtlls, lnoadslde un-

der water, A, I, Jones ............... 801,792
Toy, W. ANACISON .vnere.. . 801,630
Toy, II. P. Lehmann ... 801,668
Traction wheel and water tank, combined,

G. SPCATIGAN tevvnseeennnnnnneennnnnns 801,276
Tramway or railway apparatus, aerial, S.

4 @10 566600000068000000880000050000 801,700
Transformer cut-out, J. P. Hetherington,

01,588, 801,589
Tray or lap board, folding, C. E. Stenerson. 801,749
Tree euard or protector, F. Lichtfeldt 801,325
Trench filling machine, G. R. Iively... 801,240
Trolley, K. J. Parker ........c.eec.ee...n 801,335
Trolley and trolley support, Davis & Aalborg 891,225

Trolley for electric railway vehicles,
& Aalborg

Davis
.. 801,226

Trolley harp, C. L. Hoope .. 801,718
Trunk fastener, G. Goerk .. . 801,661
Truss, J. K. Stockton .......c.eiiiiiinnn. 801,556
Tub. See Bath tub.

Tube forming machine, G. B. Lamb....... 801,798
Turbine engine, L. IIlachenberg ....801,585, 801.586
Turbine engine, steam, .J. C. Buckbee...... 801,644
Turbine, expansion, M. Neumayer ......... 801,678
Turbine governing mechanism, J. G. Callan 801,357

Turbine governing mechanism, R. II. Rice.. 801,399

Turbine high-speed governor, steam, C. V.

J(TH 550000050 0000000090690030000303000 801,322
Turbine regulating device, F. Svoboda 801,345
Turbine, steam, G. Zahikjanz ........ 801,293
Two-piece handle, T. W. Wright. 801,326

Typewriting machine, T C. Smitt
Typewriting machine, Brandl
Valve, M. Warren
Valve. J. J. Bowes, 8
Valve, J. R. Reniff 801 812
Valve for steam heating systems, fitting or

vacuum, T. F. Dexter ................ 801,514
Valve, inflation, J. E. Keller, Jr. . 801,720
Valve mechanism, emergency dlld v.icuum

breaking, W. L. R. Emmet............ 801,230

Valve, motorman’s, F. B. Corey . 801,363

Valve, plug, J. H. Chandler 801,648
Valve reseating machine, T. B. Williams.. 801,350
Valve seat ring, sheet metal, C. E. Huxlcy 801,458
Valve, triple, .J. Dillander ........cccceens 801,775
Vehicle and controlling the same, self-

propelled, E. J. Berg .....ccceeveenennn 801,355
Vehicle brake, automatic, J. Krug.. .. 801,527
Vehicle reversing gear,” motor-drive: T

& Anders ...t i, 801,323
Vehicle speed indicating and alarm device,

Parrish & Smith ..............cooa. 801,605
Vehicle wheel, R. Weideman . . 801,425
Vehicle whc(\,l, T. Appleton 801,632
Veil pin or garment fastening device, F.

A, CUITY o i iie e ittt iieanencnnnnns 801,366
Vessel closure, J. K. Penfold.............. 801,683
Veterinary mouth speculum, I. C. Carstensen 801,710
Vise jaw, E. B. Clark ......cocivuivivnnnnn 01,299
Wagon body lifter, J. W. Coghill, Jr...... 801,362
Wagon cradle posts, device for securing

and releasing timber, B. G. von Gyul-

EYGIAL SR E e a0 08080080 0880008800088080600 801,376
Wagon, dumping, W. E. Currie...... . 801,302
Warp beam tension device, G. Keller . 801,595
Wiashstand, M. Tufty .......... . 801,420
Washing apparatus, coal, R. L. 5 801,803
Washing machine, T. H. C. Beall 801,206
Washing machine T. Fitzgibbon .. . 801,450
Washing machine, J. 1. Myers 801,740
Watches, balance staff for, C. E. De Long. 801,443
Water closet, W. H. Osborn.............. 801,682

801,754
801,696
801,765
801,414
801,490

Water closet flushing apparatus, J. A. Vogel
Water tube boiler, W. T. Urie............
Weeder, G. S. Carson
W‘eighing machine, automatic, F. Stebler..
Weighing machine, automatic, R. D. Webb.

Weighing machine, automatic, Beakbane &

Hipkins ......c.vviiiiiivnnnnnn. 801,706, 801,822
Weighing or measuring apparatus, grain,

II. Grassley ......evrivnnnnnennnennnn, 801,234
Well derrick, oil, S. M. Foltz . 801,372
‘Well drilling machine, A. Klay. . 801,528
Wheel. See Paddle wheel.

Wheel, P. Parik .... . 801,334
Wheel, W. W. Clark ..........ccciieein... 801,569
Wheels and rails, device for increasing the

adhesion between, R. C. Lowry........ 801,532
Window fastener, A. Rosenberg .. . 801,400
Window, reversible, G. W. Blanchard...... 801,506
Wire coil forming machine, C. A. Monnier 801,737
Wire feeding machine, E. Schuler.......... 801,613
Wire gate, frameless woven, S. P. Mec-

(O 5 5680 600060008000830000003600300 801,676
Wire rods, etc., apparatus for conveying

bandles of, Hinchman & McMurray.... 801,523
Wire streteher, D. D. Miller............... 801,328
Wire stretcher and cldmp, combined, J. W.

Hardesty .........0 . iiiiieiiinennnnns 801,377
Woodworking tool, H. Simpson .... . 801,748
Woven wire fence tie, J. D. Crand: . 801,365
‘Wrench, J. Hooper ... . 801,590

DESIGNS.

Chair frame, barber’s, G. D. Chisholm....
Dispensing receptacle top, G. Kirkegaard.

Glass receptacle, Paull & Grotz..........
Piano case, W. Lane ....c.ceevieveniennns 5 .57 -.)73
TRADE MARKS.
Acid phosphate of lime, powdered, Provident
Chemical WOIKS .....vveirnnennnnnnnnns 46,851
Ale, ginger, Deep Rock Ginger Ale Co...... 46,765
Antiseptic preparation for treatment of cer-
tain named diseases, D. W. Rees....... 46,854
Badg s, pins, charms, and buttons, souvenir
articles, consisting of, United Socicty of
Christian Endeavor .................... 46,889
Belting, waterproof leather, Holyoke Belting
(05 560 000006000000600606000000060006500 ,768
Bleachmg compound, Roessler & Ilasslacher
Chemical Co. ...viviviineninnnnnnnnenns 6,879
Bleaching compounds for oils, fats, textiles,
and feathers, Roessler & IIassIacheI‘
Chemical Co. ....................... 00
Boots and shoes, Geo. De Witt Shoe Co....
Candy, Darby Candy Co......coovveiieinenn.. 46,778
Candy, P. Wunderle ................. ... 46,893

Candy, peanut, Bosman & Lohman Co.
Candies, Francis IL Leggett & COovenvennnns 46,787

— e e

Instant power control and
direct power transmission

These are two points that make
the Rambler the car you ought

to buy.

The hand you place on the
Rambler steering wheel controls
both the speed and the direction
of the car. You regulate the sup- &
ply of carbureted air for the engine,
by a simpie pressure of the finger.

The Rambler chain transmission
apphes every ounce of power the

engine generates direct
to the rear axle.

Instant control, no loss of power and mechanical sxmpllcuy
throughout, fit the Rambler for driving over country roads in

all kinds of weather.

Write for the Rambler catalogue illustrating and describing

the different models.

Surrey, Type One,illustrated above, complete with lamps, tools, etc.,

$1,200.00. Cape Top, $100.00 extra.

Other models $650.00 to $3,000.00.

Thos. B. Jeffery @ Co.

Main Office and Factory,

Branches:
Boston, 145 Columbus Ave.
Philadelphia, 242 N. Broad St.
Milwaukee 457-459 Broadway,

Kenosha, Wis., U. S. A.

Chicago, 302-304 Wabash Ave,
New York Agency, 134 W. 38th St.
Agenciesin other leading cities.

v Two=Speed

THE STANDARD COMPANY

S STANDARD®?
Automatic Coaster Brake Hub

Makes wheeling a_delight, eliminates the drudgery. Donot waste money
on experiments when you can buy a perfect attacament all in one hub.
Our little booklet tells all about it and 1s mailed free.

Write to-day.
Torrington, Conn.

RADIUM and RADIO-ACTIVIT

uF

By Dr. Chas. Baskerville

THE COL: LFGE OF THE CITY
F NEW YORI

A full account of the latest and most important developments in the field of

radio-active substances.
WILLIAMS, BROWN & EARLE,

Dept. 6,

Cloth bound, profusely illustrated, postpaid, $1.10
918 Chestnut Street, PHILADELPHIA, PA.

4to.

275 Illustrations.

merican Estates

and Gardens

11x13% inches.
340 Pages.

By BARR FERREE

of British Architects

Illuminated Cover and
Price, $10.00

Editor of American Homes and Gardens, Corresponding Member of the
American Institute of Architects and of the Royal Institute

LAt TR T

nn

on double coated paper.

Publishers of
¢¢ Scientific American??

SUMPTUOUS book dealing with some of the most stately houses
and charming gardens in America.
all cases made from original photographs, and are beautifully printed

Attractively bound. This book will prove one

of the most interesting books of the season, and will fill the wants of

those who desire to purchase a luxurious book on our American homes,

An illustrated prospectus mailed free on request.

The illustrations are in nearly

MUNN @& COMPANY

361 Broadway, New York
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Scientific American

An Up-to-date Catalogue of Chemical Technology

JusT READY

= A Classified Catalogue of Books on Chemical Tech- :

nology and General Chemistry arranged under the following
heads: Acids, Alkalies, and Salts; Beverages, Brewing,
Cider, Distiliacion, Fe rmuLtruwn. Liquors, Preserving,
Vinegar, Wine; Brick, Ceramics, Glass, Porcelain, Pottery;
Cement and bomrete India Rubber, Gutta P Prcha, Glue,
Ink; Leather \Ianufact'u/re Oils, Fats, Waxes, Paints and,

Var:; Mshes per Wlanufactme 14bres ; Perfumery; Soap
and Candles; Sugar, Starch; Flour, Bakmg, Bread, Con-
1ectwneru, eneral Rcfcrence and Rerelpb Books. Gen-

eral Chemistry, Chemical Arithmetic, Calculation, Tables,
etc.; Chemical Analysis; Inorganic Chemistry; Organic
Chcmmtw, Electro- hprmm‘u, Addenda ; sent free to any
one in any part of the world who will send his address.

HENRY CAREY BAIRD & CO.
Industrial Publishers, Booksellers and Importers
810 Walnut St., Philadelphia, Pa., U. S, A,

PROFESSOR MINING ENGINEERING
WANTED.

Applications are invited for the Professorshipof Min_
ing lingineering about to be established at Auckland
University College, New Zealand.

Applicants must be qualitied to prepare Studentsin
the Subjects of Applied Mechanics, Mining, and Land
and Mine Surveying tor the examination of the Univer-
sity of New Zealand required for the Degree of Bachelor
of Engineering (Mining).

The salary is £500 per annum, in addition to the stud-
ents’ fees, with an engagement for five years. Privdte

practice which did not interfere with the performance-

of college duties would not be objected to by the College
Counecil.

A suitable allowance will be made for passage money,
but not to exceed £:70.

The successful applicant must not be over 40 years of
age, and must enter upon his duties as soon as possible
after January 1st, 1906.

Copies of the questions to be answered by applicants,
the Calendar of the University of New Zealand, and the
form of agreement to be signed, may be bad on applica-
tion to the undersigned, to whom applications with
testimonials may be addressed.

H. STEPHENSON SMITH, Resident Agent, N. Z.,
317 California Street, San Francisco.

You get the
right length
and type in
the “Sta.
Rite”  [g-
nition Plug.  Regular Porcelan, $1.50;

mica, $1.75, Porbv tour gizes, T}wy’re made For the motors.
The K. E. Hardy Co., 225 West Broadway, New York

STA-RITE

WSTAYS RIGHT THE LONGEST"

All the Standard machines SOLD or RENTED ANY.
WHERE at HALF MANUVACTURERS PRICES,
Jl Shipped with privilege of examination. Send for Cat,
Typewriter Emporium, 203 LaSalle St., Chicago

rery
T ﬁ \?mu Yight-
o ‘Jw mes mvy*ief 6 g
ca{:ﬂ‘z‘ x,am:ry e

g\.:ﬂ“ Park Pl ot

c\og‘

¥8u USE GRINDSTONES ?

{f 80 we cun suppiy you. Al sizes

= Mmounted and unmounted. always |

kept in stock. Remember, we make a
specialtyof selecting stones for all spe
cial ourposes. Send for cataiogue *“ T

The CLEVELAND STONE CO.
2d Floor. Wilshire, Cleveland, 0.

“Pillar’d aronnd by everlasting hills,
Robed in the drapery of descending floods.”

NIAGARA
FALLS

One of the natural wonders of the
world. A charming place at any
season of the year, reached from
every direction by the

NEW YORK CENTRAL LINES

A visit to the Falls is an object
lesson in Geography; an exhibition
of landscapes that no painter can
equal, and a glimpse of the latest de-
velopments of the industrial world.

A copy of Four-Track Series No. 9, “ Two Days
at Niagara Kalls,” will be sent free, upon receliw
of a two-cent stdmp, by George H. Daniels,
General Passenger Agent, Grand Central Sta-
tion, New York.

60 YEARS’
EXPERIENCE

. TRADE MARKS
DEesIGNS
COPYRIGHTS &c.
Anyonesending a sketch and description may
quickly ascertain our opinion free whether an
invention is probably patentable. Communica-
tions strictlyconfidential. HANDBOQOK on Patents
sent free. Oldest agency for securing patents.

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

Scientific American,

A handsomely illustrated weekly. Iargest cir-
culation of any smenmﬁc journal. Terms, $3 a
year; four 1aonths, $1. Sold byall newsdealers.

MUNN & Co,3818roa0ma, New York

Branch Office. 625 F' 8t., Washington, 2, C.

(anuedcfxmta and vegetables, Moody
&
k Consolids ‘Card
............ 4() 881 to 46, 8&4 46,886,
‘Lhemots J. G, Litz ...
Cigars, Calixto Lopez & Co.
, Cigars, D. C. Hitt ........
; Cigars, C. B. Perkins .....

Sanchez & Iaya (m
Calixto Lopez & Co
Harter Bros.

Cigars, J. E. Oppenhei
Cigars, L. & I Rubovits
Cigars and cheroots, Sanchez y Hermanos..

Cigars,
Cigars,
Cigars,

Cigars and cherootq K. deunhr-lg, Sticfel
& Co i i
Coffee, Grand Union Tea Co

Cream for the face and
i & Sons, Inc.
Klixir of hypophosphite:

skin, A Hamburger

s 7. T Milliken.

i Extract of hemlock bark used for the pur-
. poses of tanning and dyeing, -clarified,
! Co Ay SPENCET . vvitn i iiiineiienenennn
‘;F‘ilcs and rasps, Nicholson File Co..

i Files and rasps, Arcade File Works...

Files and rasps, . & II. Barnett Co.46,791,
Files and rasps, Kearmmey & Foot Co........
Iiles and rasps, Nicholson File Co..46,800 to

Ilavoring extracts for
J. A. Rudkin
Flour, wheat, Dock & (
Flour, wheat, Missouri

foods and beverages,

anl«w Milling

46,848

4(},887
46,797

. 46,783

46,793
46,804
46,815

25, 46,826

46,834
46,849

46857
. 46,859

46,868
46,833
46,761
46,843

46,864

. 46,771

46,781
46,792
46,794
46,803

. 46,856

46,828

. 46,845

! Flour, wheat, Pittsburg DMilling Co...46,852, 46,853
Foods, invalids’ and infants’, @uubrights
(‘dllfornld Food Co. . 46,863
Gus burners for heating and lighting, I\mcl\-
erbocker Light and Heat Co . 46,837
Gin, Commercial Distilling Co. 46,871
. Glass vessels for table use, McKee-
; Glass Works .......... 46,839
Gloves, Wertheimer & Co. , 46,891
Gum, chewing, Brownie Vending Machine Co. 4(3,816

Hammers, Vaughan & Bushnell M‘mufactm-

Mg Co. cvit i e . 46,779
Hats, straw, Brigham, Hopkins Co.......... 46,822
Horse nails, Stﬂndard Horse Nail Co.46,806 to 46,812
Hosiery, Wilkes Barre Knitting Mills Co.... 46,820
Hosiery, American Stocking Co. ....... 46,521
Hosiery, Charles Chipman’s Sons ..... .. 46,823
Insulated electrical condnctors and asbestos

covered insulated electrical Conduvtms,

D. & W. Fuse Co...oovvvnninnnnnnnnn . 46,764
Jewelry chaing, R. F. Simmons Co. .. 46,855
Journal periodical, trade, Caterer Puablish-

ing Co. vt i e e 46,818
Knit tam-o’ khdutms and knit toques, Ste-

phenson & Co. ....... ... oo 46,862
Lamp glusses ‘md globes, Macbeth-Evans

Glass Co. ..., 46,799, 46,846, 46,847
Leather and trimmings and shavings there-

of, goat and sheep, . Schmidt........ 46,772
Leather dressing, International Chemical Co. 46,769
Liniment for internal and external use, A.

G. GroblewsKi .........cieiiiiiiiiinns 46,831
Lubricating grecase and oils, Diamond Com-

pound CoO. ivniniiniiiiiii i 46,766
Medical compound for the cure of dy ,

Marren ........eiiieeiaaa. . 46,844
Medicinal preparations contai the i i

tive elements of grain, Maltine Co..... 46,880
Medicine for the treatment of diseases of

the heart, kidneys, or liver, Anasarcin

Chemical CoO. vvvvivniniiiii e 46,870
Metal, antifriction or babbitt

BALIe oo 46,767
Mince meat, Siegel, Cooper Co. .... .. 46,8(}(_)
Mineral and aperient waters, D. B. Carson. 46,785
Oils, lubricating, Valvoline Oil Co.......... 46,780
Papers, toilet, Albany Perforated Wrapping

Paper (0. ouiuvniireeinnnnnninenenanns 46,762
Phosphate of caleium, preparation of Hquid,

Provident Chemical Works ............. 46,850
Pins, solid head straight, Plume & Atwood

Ifg. Co. . 46,778
Powder, toilet, Lyons xander Co. 46,873
Purgative compounds, liquid, California g

Syrip Co. oLl 46,827

Rasps, horse, Kearney & Foot (‘o . 46,795
Rum, Felton & Son ...........c.oviiinuennn. 46,829
Sal-ammoniac, Roessler & Hasslacher Chem-
‘ ical CO. ettt e 46,876
I'Saws, E. C. Atkins & CO.....ovvurinnnnnn 46,786
Sheetings and drillings, Grendel Mills.46,788, 46,789
Shecetings  and  drillings, cotton, Brandon

Mills T ... 46,782
Shells, shotgun, Auqtm Caltndge Co........ 46,776
Shirt fronts and false shirt bosoms, Re-

versible Collar Co. .................... 46,805
Shirts, men’s outer or dress, Mayer Shirt Co. 46,840
Shirting, Clear Water Bleachery & Manu-

facturing Co. ........c.iiiiiiiiiiiiia., 46,875
Silk, sewing silk, and floss, embroidery, In-

corporated New London Wash Silk Co.. 46,835
Soap, Kendall Manufacturing Co......... . 46,796
i Soda, bicarbonate of, J. C. Grant Chemic

’ L 46.836
Spaghetti and macaroni, Siegel, Cooper & Co. 46,861
@nqpendms Common Sense Suspender Co.... 46,784
{ Syrup, fruit, Schuster Co. ........... . 46,777
Syrup, maple, C. D. Cannon. . 46,824
Teas, Grand Union Tea Co...... . 46.832

' Ponic beverage, Simpson Spring Co . 46,774
Tonizs and remedies for heart diseases, car-

. diae, Sultan Drug Co. ...vvevvenennenn.. 46,866
V'arnish and varnish stains, Leggett &

’ Brother ... ..o .iiiiiiiiiiiiiiiiii., 46,770
Wagons or light riding cunmges, road, S.

‘ R. Bailey & Co. ........ciiiiiiiiann.. 46,773

, Watcheases,  Dueber Watch (ase Manufac-

turing Co. ....iiiiii i e 46,874
Watches and watch parts, Hampden Watch

Co. i . 46,867
V\hmk,\' LO(‘ , Bloom & C . 46,798
Whisky, Cousins Supply Co. . 46.817
Whmkv Albert M. Gugenheim Co . 46,819

Freiberg & Workum ....... 46,830

‘“‘h M. Shaughnessy Distilling «46.841
V. J. MeQuade oo 46.842

B. Schicle & Co. ...... . 46,858

Sunset Distilling Co. . 46.865

; , Bergin & DBrady Co. .. 46,8069
Whisky, Commerecial Distilling Co. . 46.872
Whisky, Baer Bros. Mer. Co. .............. 46.888
46,838

| Yarns, worsted and cotton, Arlington Mills.
i

LABELS

» ““An Oven Full of Ginger Snaps,”’ for ginger
‘ snaps, Pennsylvania Baking Co.
“Best Yet,”” for syrup, Goycr Alliance Re-
; fining Co. ... e
“Fly Nets,” for

Co.
““Gold Nugget,”
Refining Co.

“Wheat Iibre,”” for breakfast food, W. E.

Williams  ..... e [ e
PRINTS.

“Imperial Hats 1905-6,’ for hats, Samuel

Mundheim: Co.
“Llfe s worth living in torrid weather if one
has Wiedemanns,” for beer, Geo. “’wde«
mann Brewing Co.
‘“Robin Hood’s Christmas,
Wiedemann Ble\\mg Co.

““Slices  of Inergy,” for
Crosby Co. . .vvniiniiiiiiiiiiinns
S\\eothouts and  Wives and It's Wiede-
man’s,”” for beer, Geo.*Wiedemann Brew-
ing CO e e
““The Best That Money Can Buy,” for malt
extracts, Wilmann’s Bros. Co. ..........

12,390
12,288
12,391
12,387
12,389

1,434

1,429
1,430
1,433

1,431
1,432

A printed copy of the specification and d
of any patent in the foregoing list, or any
in print issued since 1863, will be furnishec
this office for 10 c¢ents, provided the
number of the patent desired and the
given. Address Munn & Co., 361
York.

ds

ventors for any of the inventions named in th
going list. For terms and further part
address Muunn & Co., 361 Broadway, New

name

Broadway,

rawing
patent
1 from
and
1te  be
New

Canadian patents may now be obtained by the in-

o fore-
ienlars

York.

Agents Wanted

in every railway shop to
solicit subscriptions for the

Bailwap Iaster IMechianic

ONE DOLLAR A YEAR

LIBERAL COMMISSION TO AGENTS

Security Building

ADDRESS ...

Railway Master Mechanic

Vanderbilt Building

CHICAGO NEW YORK

ANTED

An energetic and experienced General
Manager with good all-around engineering
ability, including some knowledge of elec-
trical applications, by company building
mechanically operated automatic refrigerat-
ing machines.

Address, with reference,
M. F. K.,
P. O. Box 5345,
Boston, Mass.

FAGTORY

ARTICLE
U= WANT MANUFACTURED

‘MODELS, ‘EXPER.

FOR FREE  BOOKLET
E.MACHINE & STAMPING CO.
amliiton 8t., Cleveland, O.

WoRK

Men md nnys wanted to earn $5 00 a day, after two
months’ instruction.

Position guaranteed. COYNE

BROS, CO. PLUMBING SCHOOLS, 239 I'enth Avenue,

New York. Cincinnati. O.,

St. Louis. Mo. Kree catalog.

ICH

MACH
m Corliss Lnglnee, Brewers’
and Bottlers’ Machinery. THE VILTER
MFG. CO.. 899 Clinton St., Milwaukee, Wis.

W

MUDE[S & EXPERIMENTAL ORK.,
[nventions developed. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.

CALIFORNIA

Rarm Bargams Send tm monthly
catalogs. C.M. Wooster, 3. Francisco.

Model Machinery and_ Experimental Work.
W.H CRAWFORD 194 Broadway, New York City.

Experimental Work. Designs for Automatic Machinery.

G. M. MAYER, M.E,,

DRYING MACHINES.
MODEL

ing un aluminum.

'RUBBER.

1131 Monadnock Bl., (hlcago. Il

E. WORRELL
Hanninal Mo.
dles boxes. meta] stampmgs‘ Datent artlc-
lexnoveities,manufactured and sold. Print-
U. 8. Novelty Co., Lily Dale, N. Y.

Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & SUTTON, 228-229 South St., New York

0.‘\
E

A
FIGUR
NN,

Experimental &Model Work

Cir. & advice free. Win. Gardam & Son.45-51 Roge St,N.Y

EXPERIMENTAL
and accurately executed.

WORK Scientifi
Models and small macl;‘l%g;

perfected. STENDICKE & VOLEMER, 61 F
Telephone 5655 John. ulton Street.

“NOVELTIES & PATENTED ARTICLES
MANUFACTURE

CONTRACT. PUNCHING DIES; SPEC/AL MACHINERY.
 TAMPING & TOCL WORKS, CEVE LAND,0.

IN VENTORS,.—
oping inventions.
automatic_machinery,
and ]lES

Our specialty is practlcal]y devel-
Design and build special, plain and
resses. dies, m

Send for Bool?le No. odels, patterns
NACKE & SON, 266-42 S. 9th %t Phlladelphla, Pa.

250,

Maglcal Apparatus.

Grand Bouk Catalogue.
Parlor Tricks Catalogue, free.

Over 700 engravings

MARTINKA & CO. Mfrs., 493 Sixth Ave., New York.

on and

it
Papers can’t get
tangled or lost
when entrusted
to the never-let-
go grip of tho

L ADPOLE

Paper Fastener

This wonderful device is the sunplest
handiest and most dependable of tast-
eners. It’s the fold that makes it hold.

‘Won’tslip off ; grips two sheets as

firmly as twenty Nosharp corners

to pick up loose sheets. Doesn’t mar

papers—fastens neatly at corner,

always permitting of ready_refer-

ence. Nlay be used over and over.

SAMPLES FREE

for one cent postage. Three sizes, 25

cents a box. At allstationers,or by mail

upon receipt of price.  Agents wanted.

GENERAL SPECIALTY CO.,
815 Areade Bldg., Philadelphia, Pa.

THE CITY OF NEW YORK

Department of Street Cleaning

N=W YORK, September 2, 1905.

Contract for the Final Disposition of Garbage
in the Boreugh of Manhattan, for Five
(3) Years, from August 1, 198G,

Bids for the above contract wiil be received at the
Main Office of the Department ot Street Cieaning,
Nos. 13-21 Park Row (14th floor), Borough of Manhattan,
until 12 o’clock, noon, Monday, November 6, 1505.

For further information as to the nature of the
work and the manner and requirement of the bids,
bidders should call upon the Commissioner of Street
Cleaning, and should also read the advertisement of
said contract now appearing in the ¢¢ City Record.”’

JOHN McG. WOODBURY

Cnmmlssloner 01 Street Cleanmg

Learn Telegraphy and
R. R. Accounting

%0 to $100 per month salary assured our graduates under
bond. You don’t pay us until you have a position.
Largest system of telegraph schools in America. En-
dorsed by all railway officials. Operators always in de-
mand. Ladies also admitted. Write for cataloeue
MORSE SCHOOL OF TELEGRAPHY
Cincinnati, 0., Buffalo, N. Y., Atlanta, Ga. La Crosse.
Wis., Texarkana, Tex.. San Francisco, Cal.

G I N s E N G dollarsworth annually. Roots

for sale. P]ant now. Literature free. Write today.
KINGHAM S (xlNSENG DEN,
Dept. 4, Zanesville, Ohio

AUTO : STO RAGE BATTERIES

THEWILI.ARD
larfzest equipment; lowest pric-

NVE“IHHS Send sample or FREE
model forlow estimate aud best expert advice
THE EAGLE TOOL €0., Pept. A, Cincinnati, 0.
LEARN ART OF ENGRAVING S8ituations
guaranteed. Send for catalogue. JEWERLERS' SCHLOL
OF ICNGBAVII\G, 42 Madison Street, Chicago.

MASON'S NEW PAT. WHIP HOIST

for Cutrigger hoists. Faster than Elevators, and hoists
direct from teams. Saves handling at le-s expense.
Manfd. by VOLNEY w. M \S()\T & 0., ITnc.

Providence, R. I

Telegraphy

ﬁ: 00 a day and upward made b sellmg FOR D'S
LL WOOD Air-Tight Weather Strin. Any-
one can apply it to doors and windows. Keeps aown
the coal biils. FREE samples and terms,

CHAS. J. FORD, 225 Senior Building, 1Tolyoke, Mass.

The money making crop.
Easily grown. Room in your
garden to grow hundreds of

ALL KINDS

Y CO.— CLEVELAND,O.

We manufacture METAL SPE-
CIALTIES of all kinds. to ovder;

Cirenlar free.

Wonderful

lamlt bt., \L“ York.

Cut out and fill in attached coupon and mail at once

STYLE PREMIER, $100

of
Manufacturers

Owners

Largest in the

GRAND PRIZE PARIS, 1900. DOUBLE GRAND

PRIZ% ST. LOUIS, 1904

“Iwentieth Century” Graphophone

A Wonderful Invention!
Louder than all other Talking Machines

Latest Invention.
umbia and all other cylinder re-
cords.
cylinder records half a foot long.
Astonishing results.
for dancing parties. A perfect
substitute for the orchestra

For sale by dealers everywhere, and in all the stores
of the

COLUMBIA PHONOGRAPH COMPANY,

Creators of the Talking Machine Industry,
the Fundamental Patents,

Sixteen Times

Absolutely new principles. The
Reproduces Col-

Also Twentieth Century

Splendid /-

&

World.




Scientific American

OCTOBER 21,

1905.

See Your Hair Grow
GRAHAM’S

Glass Vacuum Cap

TRADV MARK
transparent  * PNIKU-VACU "

AP you an opportunity to wat.h
the process, and when you have ciused a
E y, red glow in the scalp you

now vou have brought the blood to the

scalp 1 and that it willdo the work
nature intended. It nourishes the hair
follicles and induces althy growth that
has Jlong begn dormant. You cannot
OVERDO the matter, or worse still, not
keep up the stimulation long enough.

S0LD UNDER BANK GUARANTEE,
Booklet on request.

Vacuum Cap-Appliance Co

Sulte 910 Downbing Hldg,

NEW YORK
Ty

New York i
Belting & Packing Co. Lt |

Manufacturers of high grade Rubber |
Belting, Diaphragms, Dredging Sleeves,

Emery Wheels; Air Brake, Steam,
Suction and Garden Hose, etc., Mats,
Matting, Interlocking Rubber Tiling.

Also manufacturers of moulded and
special rubber goods of every description.

Write for catalogue.

91-93 Chambers St., New York
INVESTIGATE

The medmnuﬂlv correct
DURY invariably is
to purc! lmm Puryeas
are different is the reason.
Patented features make
them for Cemfort and
Economy Supreme.  Send
for lendlet it Tells the
Reason Why.

DURYEA POWER CO.. 44-R4 Beyrud St.. Reading, Pa.

Stationaries, Portables, Hosters. Pump-

ers. Sawing and Boat ()utms Combined
"‘ with Dynamos.
Gasoline, Gas, Kerosene.

Send for Catalogwe.
=tate Power Needs.
CH“RTER GAS ENGINE CO., Box 148, STERLING. ILL.

the best :\ml. snmﬂes!
100 copies from pen-wntten and S0
coples from typewntien original, we will

ship complete duplicator, cap size,
without deposit, vn len (140)
days* trin

Price &7,

5 Net

TheFelle B Dans Dupt wator (o, Dﬂ!laBlrlg, 111 John 8., New York

Stales S

All varietiesatiowest prices. Best iialroad
Money.

Track and \Vagon or Stock Scales made.

Also 1000 useful articies, inciuding 3Safes,
Sewing Machines, Bicycles, Tools, ete. save
Lists Free. CHICAGO SCALE Co.. Chicage.Ill.
DIRECT FROM MINES
prepareD | R, H. MARTIN,
ASBESTOS FIBRE | oFFICZ. ST.PAUL BUILDING
for Manufacturers use 220 B’way, New York.

G4k per cent, or

Stereopticonsand Movm%chture Machine§

—all gizes, all prices. iews illustrating
timely subjects. Fine thing for Church and Home
Entertainments. Men withsmall capital makemoney
giving public exhibitions. Illustrated catalogue frees

McALLlSTEB, ap J1FS. OPTICIAN,

Nassau St., New ?ork.

IF YOU OWN A ROOF, USE
MICA-NOID Eeady Hoofing and eave repairs.” MICA-NOID
s proof against water, wind, snow and climatic changes,
snd will last a life-time with reasonable care. We pay
the freight. Samples uponrequest. Write today. Address
ASBESTOS MFG. & ROOFING CO.
Manufacturersof Everything innthe Asbestos Line
217 CARR STREET £T. LOUIS, MO.

Bausch@Lomb
Microscopes

. s o e e N\
r This isan invitation to send for our
illustrated catalog of Microscopes if you are

interested in best instruments for the least
money, those that are used in the leadin,
laboratories everywhere and by mdw1du%
workers who know the best.

Rausch & Lomb Optical Co.

MANUFACTURERS

ROCHESTER, N.Y.
NEW YORK CHICAGO BOSTON
SAN FRANCISCO FRANKFORT A-M GERMANY

PR

RAI.I.EI cuBESLa'&
CrampSALI Lot

15 to 21 South Clinton Street.

purely vegetable oil soap, containing no lye, but

cleaning by the penetrating nature of its oils.

Good for engineers, electricians, chemists, etc.
It thoroughly removes all stains, such as rust, grease and
oil, either from the hands or clothing, without injuring in
the slightest. Also unsurpassed as a DRILLING
SOAP. HAS NO EQUAL FOR AUTOMOBILES.
For cleaning floors and walls, especially hard wood, it is
invaluable. Does not injure the polish, but adds to the
lustre. If your dealer does not keep it, send us his name
and address and we will send you a sample cap free.

Special attention given to export orders

169 E. JACHSON
BOULEVARD

CHICAGO

'HOFFHEIMER SOAP COMPAN

Branch Offices in New York, Boston, Pitts=
burg, Cleveland, Denver, and San Francisco

Largest High Head
Series Turbine Pump
in the World

Japacity 10,000 gallons per minute. 'Total lift 550 feet used
for hydraulicing on one of the largest placer mines in the
world. See Scientific American, A ugust 19,1905, Catalog Nc.20.

Byron Jackson Machine Works, San Francisco, Cal., U, S. A.

The Youth’s Companion

EDITED TO ENTERTAIN AND INFORM EVERY
MEMBER OF THE FAMILY EVERY WEEK.

Announcement for 1906 and Sample Copies of the Paper Free.

) Everybodf
Needs an
Accident

Case

Do you know how to
treat a cutor a bruise,
er how to relieve a
painful scald? Have
you the appliances
and remedies at hand ¢ Are they pure and antiseptic ?

THE U S. ENMERGENCY CASE

contains 18 articles, including bandages, dressings, oint-
ments, plasters, absorbent cotton, scissors, First Aid
Handbook, etc,, all in a compact metal case and the
price is ONE DQLLAR, express prepaid.

If after examination you are not entirely satisfied,
we will cheerfully refund the money.

Large Size, for Workshops, Offices, Mills, etc., $3.50
U. S. EMERGENCY CASE CO.
5 Weaver Building, Utica, N. Y.

or HATCH & BRITTIN, Wholesale Agents
1101 Klatiron Building, New York

Utica Trust and Deposit Co., Utica, N. Y.

REFRRENCE @

SENT ON APPROVAL

TO RESPONSIBLE PEOPLE

Laughlin

Fountain Pen
Guaranteed Finest Grade 14k.
SOLID GOLD PEN

‘T'o test the merits of
The Scientific American

as an advertising medium
we offer your choice of

These

Two

Popular °

Styles .

For Only g ‘Sﬁ;“
Address

(By registered mail 8 cents extra)

Holder is made of finest quality
hard rubber, in four simple
parts, fitted with very highest
grade, large size 14k, gold pen,
any ﬂcxxblhty desired — ink
feeding device perfect.

Either style—Richly Gold
Mounted for presentation

purposes, $1.00 extra.
Grand Special Offer

You may try the pen a week, if
¥ou do not find it asrepresented,
ully as fine a value as you can
secure for three times the price
in any other makes. If not en-
tirely satisfactory in every re-
spect, return it and we wi// send
you $1.10 for ity the extra roc. is
Jor your trouble in wriling  us
and to show our con fidence in the
Laughlin Pen, (Not one cus-
tomer in 5000 has asked for his
money back.)
Illustration on left is full size
of Ladies' style; on right, Gen:
tlemen’s style.

Lay this Paper Down and Write NOW

Safety Pocket Pen Holder sent
free of charge with each Pen.

ADDRESS

Laughlin Mfg. Co.

936 Griswold St., Detroit, Mich.

EVERY NEW SUBSCRIBER

FRE All the issues of The Companion for the remaining weeks of
“ Minutemen ** Calendar for 1906, in 12 colors and gold.

Who cuts out and sends at once this s]lp (or mentions this pub]lcatlon) with $1.75
1905.
As much readmg in the year as would fill twenty octavo volumes.

for The Companion for the fifty-two weeks of 1906 will receive
The Thanksgmng, Christmas and New Year’s Double Numbers.
D127

$12,000 will be divided equally among Companion subscribers who secure five
other new subscriptions. Send for information.

THE YOUTH’S COMPANION, BOSTON, MASSACHUSETTS. |

PINEAPPLES

WILL INOREASE YOUR INCOME

Own a producing Pineapple Plantation
in Porto Rico that will pay a st: adv income
forlife. Fscape the drudgery of the shop,
the routine of the office, the ceaseless
struggle for mere eXistence. by putting
$10 amonthn into this mghly
profitable industry.

One acre will net $350 a year;
perpetual protits begm in two years.
Deeds given for half-acres and np-
wards. We plant, mauage and
market your fruit. Absolute pro-
tection for non-residents. No
frosts, no tariff, low freights.
Strong company; bhank references,
Send pestal, today, tor ibustrated
booklet, * Plneapples tor Profit.”

LA FORTUNA ¥FRUIT €O.
lMetropolitan Bldg., New York §

The result of 16 years of practical experience in the
making of adding machines, and the highest attainment
in rapid adding and calculation devices. It is scientifi-
cally and mechanically accurate, and is operated by the
simple touching, singly or all together, of one or more
instantly responsive keys. Light and uniform key touch.
It adds, multiplies, divides and subtracts instantly and

( Trade-Mark.)
Heaviest oily grain leather—tan col-
ored. Watertight construction. Com-
fortable and nearly indestructible.
Send for pamnhle
J. TWADDELL,
1210-1212 Markeb St., l’hilndelphin

noiselessly. Endorsed by the largest commercial and
manufacturing houses all over the world.

Felt & Tarrant Mig. Co., 52-56 Hlinois Street, Chicago

Send for Literature and ‘I'rial Offer






