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An Extinct Seventy-Foot Reptile that Weighed Twenty-Five Tons. He was not as Terrible as He Looked. A Succulent Tree-Top or a Water Plant was all that
He Cared to Munch. Still, He Resented Attack by a Swish of His Heavy, Thirty-Foot Tail.

DIPLODOCUS RESTORED. THE LARGEST CREATURE THAT EVER ROAMED THE EARTH.—[See page 491.]
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GATUN LAKE IS DOUBLE THE ESTIMATED SIZE.

It will be remembered that the estimated area of
the great storage lake, which is to be formed by the
construction of the Gatun dam, was 110 square miles.
This calculation was based upon the preliminary re-
connaissances of the area to be flooded, and was under-
stood to be only approximate. The detailed surveys
of the Isthmus, which have now been completed, show
that the area of the lake will be more than double the
original estimate, or 225 square miles. The larger lake
represents some very material advantages in favor of
the 85-foot high level canal as now being constructed,
advantages which will be felt both in the wet and the
dry season. In the first place, the lake will have suf-
ficient capacity to receive and retain all the flood
waters, even those of such heavy floods as occurred in
December of last year; and secondly, it will be pos-
sible to handle this water with considerably less fluc-
tuation in the canal level. It is estimated that the in-
creased lake area will double the amount of water that
will be impounded in the lake at the commencement
of the dry season. The statistics of past years show
that, even in years of extremely small rainfall, the run-
off from the area draining into the lake amounts, dur-
ing the rainy season, to 7,200 cubic feet per second;
and this will be sufficient to raise the level of the lake
the 4 feet which it will be lowered during the dry sea-
son: It is true that because of the increased area of
the lake, the evaporation will be double what it would
have been from a lake of only 110 square miles area;
but since the total supply impounded will also be
doubled, it is estimated that, after deducting the loss
by evaporation, there will be sufficient water available
for fifty-six lockages a day, instead of twenty-six, which
was the number estimated as available with the smaller
lake.
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SAN FRANCISCO EARTHQUAKE AND ENGINEERING
CONSTRUCTION.

In view of the important lessons which could be gath-
ered from a professional study of the San Francisco
earthquake, the American Society of Civil Engineers
arranged for an investigation by. the local association
of its members. The report of this committee, as read
at a recent meeting of the Society, is one of the most
valuable documents of its kind ever presented. Al-
though it deals with every branch of construction af-
fected by the earthquake that comes within the prov-
ince of the engineer, the most important section of the
report is that which concerns the construction of build-
ings.

The report opens with the statement that the stresses
set up in a building shaken by an earthquake are
similar to those which are occasioned in a truss by
the action of a live load. Since the intensity of the
shock is not known, the amount of stress cannot be
determined, or predicted. The shock may range from
a mere tremor to one of sufficient violence to entirely
wreck any building. Moreover, should the earth-slip
take place immediately below a building, it would
necessarily be wrecked. It is reassuring, however, to
learn that the committee are of the opinion that any
building, designed with a system of bracing sufficient
to withstand a wind pressure of 30 pounds per square
foot, which is the standard unit of pressure adopted to-
day for tall buildings, roofs, bridges, and similar framed
structures, will resist the stresses caused by a shock
of an intensity equal to that of the recent San Fran-
cisco earthquake. To meet these stresses the prime
requisite of the structure is elasticity, or the ability to
return to its original form after distortion. This elas-
ticity allows the building to receive and absorb the
motion of the earth by the compression or extension,
as the case may be, of its steel frame, where a more
rigid structure, such as one built entirely of masonry,
would be ruptured. A building with a timber or steel
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frame meets the requirement satisfactorily, as does
also, with exceptions in certain details, a building of
reinforced concrete. But buildings of stone, brick, or
block construction, with horizontal mortar joints, fail
entirely to meet this prime requisite of elasticity.

The exception noted above in the case of concrete-
and-steel buildings relates to the lack of steel reinforce-
ment in the upper flange of concrete girders and floor
beams, and to the absence, or inadequacy, of knee-
bracing at the junction of girders with vertical col-
umns. Diagonal bracing cannot be used in modern of-
fice buildings to any large extent because of its inter-
ference with window space. Its place is taken by gus-
set-plate knee-braces and portal braces in the steel
frame. These, however, induce heavy bending mo-
ments in the columns and girders. But since in many
cases, the bending stresses will be in the reverse of
those produced by the floor load, they call for extra
material in the top flanges. Now the concrete floor
beams as a rule, have no steel reinforcement near the
plane of the upper face; and it was shown in the recent
earthquake that failure occurred on this account. Fur-
thermore, great stresses occur at points where the gir-
ders join the columns, especially in the lower floors of
tall buildings; and here, also, reinforced concrete con-
struction, as now designed, is weak. These deficiencies
can, however, be 6vercome by proper design. The
committee is of the opinion that the steel frame build-
ing offers the best solution of the problem; but that
the reinforced concrete building, if proper modifications
be introduced, is a satisfactory form of construction;
and that a well-built timber frame building is also
proof against destruction by earthquake.

— e ——
FLUID COMPRESSION FOR STEEL RAILS.

According to the testimony of some of the railroads
which have been most troubled with broken rails dur-
ing the past winter, the principal cause of fracture has
been the existence in the rail of pipes, or cavities car-
ried over from the ingot during the process of manu-
facture. The piping is due chiefly to the contraction
of the metal from the center to the sides of the ingot
during cooling. Other harmful effects of cooling are
crystallization and segregation. One of the most ef-
fective methods of preventing or reducing these evils
is-to subject the metal, while it is cooling in the mold,
to heavy pressure by what is known as the Whitworth
system. The latest application of this principle has
been made at the steel works of St. Etienne, France,
where a new method, called the Harmet process, has
been tried with iremarkable resuits. An iilustrated
description of the plant will be found in the current
issue of the SurrrLEMENT. Briefly stated, it consists
in compressing the ingot during solidification by wire-
drawing. TUse is made of a tapered ingot mold, smaller
at the top than at the bottom, into which a hydraulic
plunger which forms the bottom of the mold is forced
upward, compressing the steel, as it solidifies, into the
contracted tapered portion forming the upper three-
fourths of the mold.

So successful has fluid compression proved that prac-
tically all of the highest grades of steel that are made
in large quantities, such as those used for armor-
plate, guns, and marine shafting, are made by this pro-
cess. Generally speaking, fluid compression is used
in connection with the open-hearth process, the Besse-
mer process being reserved for the manufacture of
the cheaper grades of steel in which the highest quali-
ties are not supposed to be so necessary. To this
grade, unfortunately, steel rails are supposed to be-
long, although the experience had this winter with
the use of Bessemer rails has proved that the present
methods of manufacture are unequal to the production
of rails that will stand up to their work. There is no
question that ultimately rails will have to be made by
the open-hearth process; but for some years to come
the demand will be so much greater than the capacity
of the open-hearth furnaces, that Bessemer rails must
continue to be made on a very large, though gradually
diminishing scale.

There is no question, however, that the quality of
the Bessemer rails could be greatly improved by the
introduction of some form of fluid compression; for by
its use it would be possible to get rid of much of the
segregation and all of the piping, the latter being, as
we have observed above, the most frequent cause of
rail failure. The Harmet process, as developed at St.
Etienne, is designed to forestall the development of
defects in the ingot during cooling. The formation of
the pipe is due to the fact that the shrinkage of the
central mass toward the outer shell of the ingot leaves
hollows in the center. The wire-drawing effect in-
duced by forcing the cooling metal up into the tapered

.portion of the mold, has the effect of closing the al-

ready cooled external shell of the ingot, inward upon
the central mass, and causing it to close in at a rate
somewhat quicker than that at which the volume of
the metal diminishes. The process has already en-
cgaged the attention of the Ordnarfce Department of
the United States army, and we believe that its intro-
duction into the rail mills of this country would go a
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long way toward the solution of the present problem:
of broken rails.

SIR BENJAMIN BAKER.

The recent death of Sir Benjamin Baker has attract-
ed attention which is as widespread as the fame of
the great engineering works with which he was con-
nected. Everyone who has heard of the Forth bridge
and the Assouan dam is more or less familiar with the
name of this distinguished engineer, for, although his
professional work covered an exceedingly wide field
in bgth civil and mechanical engineering, it is with
the two great structures above mentioned that his
name will be most honorably identified.

As an engineer, Mr. Baker exhibited a happy com-
bination of the theoretical and the experimental, with a
leaning, both by instinct and practice, toward the lat-
ter. His pre-eminently successful life proves that
there is no necessary antagonism between the highly
specialized finesse of the academician and the experi-
mental and practical methods of the man in the field.
His knowledge of the theory of his profession was
ample, as is shown by the fact that he was responsible
for the skeleton design, the strain-sheet calculations,
and the elaborate investigations of wind-pressure of the
great Forth bridge. He was gifted with an uncommon
share of that originality of method and independence of
tradition which enter into the make-up of the world’s
great engineers. He was prolific in experiments—ex-
periments, many of which were curiously crude and
humble in comparison of the majestic scale to which
the results were to be subsequently applied. Thus,
our esteeemed contemporary, the Engineer, of Lon-
don, relates a characteristic incident in connection
with the discussion on the strength of dams, which
was started by the publication of the theories of Pear-
son and Atcherley, a year or two since. The story runs
that, after going into the whole theory very carefully
with Prof. Pearson, Mr. Baker went home, made a
mold, and having commandeered sufficient domestic
jelly,‘ modeled a section of the Assouan dam, and sub-
mitting his model to water pressure in a trough, he
was able to study, broadly, the deformation on a
greatly magnified scale.

The merit of the Forth bridge lies in the comparative
novelty of the type and the magnitude of the scale
upon which it was applied. To bridge the two main
channels of the Firth of Forth, each wider than the
East River at the Brooklyn bridge, it was necessary
to devise some method of building the structure with-
out the use of falsework or scaffolding, and the canti-
lever, of course, was the type of bridge that lent itself
most readily: to these conditions. The least dimen-
sions, however, which could be adopted for the two
spans, was 1,710 feet, which was more than twice the
span of the only large existing cantilever, the Sukkur
bridge, in India, and was 115 feet longer than the
Brooklyn bridge, at that time the longest suspension
bridge in existence. The problem, however, was enor-
mously complicated by the fact that the recent col-
lapse of the Tay bridge had resulted in the passing of
a law by the British government, demanding that a
unit pressure of not less than 56 pounds per square
foot be employed in estimating the wind pressure, and
determining the size of the members of future railway
bridges in Great Britain. That was twenty-five years
ago, and bridge engineers are well aware to-day that
56 pounds is just about twice as much as is necessary
in large bridges of this character. Sir Benjamin
Baker, however, was confronted by the requirement,
and it can be readily understood that the wind stresses,
figured on this basis, became the most important ele-
ments of stress in the whole structure, and rendered it
extremely heavy and costly. The work was taken in
hand, and pushed through to completion without a
single hitch in seven years’ time and at a cost of about
twelve and a half million dollars. During the progress
of the work Mr. Baker carried out a series of experi-
ments to determine the nature and amount of wind
pressure encountered by long-span bridges, and his
results have been widely accepted and have formed the
basis of later wind calculations.

Mr. Baker was engaged on that other great engineer-
ing work, the Assouan dam, built for the irrigation
water supply of Egypt, as consulting engineer. Like
the Forth bridge, this is the largest structure of its
kind, the masonry dam being a mile and a quarter in
length, and the lake, which extends back 143 miles up
the Nile Valley, impounding 1,165,000,000 cubic meters
of water. Five years were allowed for the completion
of the work, but as the result of that harmonious col-
laboration of engineer and contractor which is common
in British works, it was pushed through with such
speed, that it was completed in one year less than the
contract time.

Outside of these two works, Mr. Baker was associ-
ated with the Blackwall tunnel and the Tower bridge,
London. He was intimately connected with many im-
portant railway works; he was one of the lay members
of the Ordnance Committee; one of the original mem-
bers of the Engineering Standards Committee of the
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Institute of Civil Engineers; and was atso chairman
of their Committee on Bridges and General Building
Construction.

For his successful completion of the Forth bridge,
Mr. Baker was made a knight commander, and for his
connection with the Assouan dam he was made a
K. C. B. He was a fellow of the Royal Society, a past
president of the Institution of Civil Engineers, and
the recipient of honorary degrees from the universi-
ties of Edinburgh, Cambridge, and Dublin.
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THE TRANSIT OF MERCURY IN 190%7.
BY FREDERIC R. HONEY, TRINITY COLLEGE.

The transit of a planet across the sun’s disk, apart
from any astronomical significance, is always a matter
of interest even to the most casual observer of the
heavens. It affords an excellent opportunity for verify-
ing the reliability of the science by which we are
informed in advance of the precise moment when the
transit will occur; and at the same time it is possible
to compare measurements which in themselves are
beyond the comprehension of the human mind.

On November 14 of this year, a tiny speck will trav-
erse a chord of the sun’s disk. This speck will repre-
sent a planet whose diameter is a little over three
thousand miles.

Reference was made by the writer to the transit of
Mercury in a recent article in the SCIENTIFIC AMERICAN,*
and the position of the planet relative to the earth
was shown in the plot. The orbit of Mercury was pro-
jected upon the plane of the ecliptic, and conjunctions
were correctly indicated; but there was nothing said
about the position of the planet relative to the plane of
the ecliptic.

If this page be placed in a horizontal position, it
may be regarded as representing this plane, which is
that of the earth’s orbit (Fig. 1). To obtain a clear
understanding of Mercury’s orbit, whose obliquity and
eccentricity are greater than those of any of the
planets, that part which is represented by the heavy
line may be described as above the plane of the ecliptic,
while that represented by the fine line, as below that
plane.

The points N and N/, where the orbit pierces the
plane of the ecliptic, are respectively the ascending and
descending nodes. Moving in the direction of the
arrow at the point N the planet passes from the space
below to that above the plane of the ecliptic. At N’
the passage is made in the-opposite direction.

If the plane of Mercury’s orbit coincided with that of
the earth, a transit across the sun’s disk would occur
at each inferior conjunction; but on account of the
great obliquity of his orbit, Mercury usually appears
to pass above or below the sun, according as he is in
that part of his orbit which is above or below the plane
of the ecliptic. It is possible for a transit to occur
only when Mercury is at or very near one of the nodes,
N or N’, i.e.,, when he is at or very near the plane of
the ecliptic.

An edge view of the orbits of the earth and Mercury,
looking in the direction of the arrow A, is shown by
the straight lines (Fig. 2), the angle between them
being the inclination of the plane of the planet’s orbit
to that of the ecliptic (=7 deg.).

In Figs. 1 and 2 the sun is represented by the small
circle, whose diameter is correctly proportioned to the
diameters of the orbits of the planets. Since the
diameter of the sun is more than 100 times that of
the earth, and 286 times that of Mercury, on the scale
of the accompanying plot the planets are represented
by points. If we suppose the earth at the point marked
March 18, and Mercury at the same date, the latter as
seen by an observer on the earth will appear to be
projected in space in the direction of the dotted line,
i.e., above the sun. If the earth is at the point marked
July 25, and Mercury at the same date, he will be pro-
jected below the sun.

Now the earth may be situated at any point in its
orbit, and Mercury at any point in his orbit, and the
relative positions of the planets will determine the
apparent position of Mercury relative to the sun as
seen from the earth.

In order that a transit may occur, the sun, the earth,
and Mercury must (in Fig. 2) be at or very near the
intersection of the orbits. This intersection, shown by
a point, is the line N N’ (“the line of nodes”). This
line is the intersection of the plane of the planet’
orbit with the plane of the ecliptic.

A perspective drawing of the orbits of the planets
(Fig. 4) will assist the reader in realizing their posi
tion relative to each other and the sun.

Fig. 3 is an enlarged edge view showing the posi-
tions of the earth, Mercury, and the sun at the time of
the transit. The arrow indicates the position of Mer-
cury projected on the sun as seen from the earth.

The first inferior conjunction this year occurred
on March 18, when the planet (Figs. 1, 2, and 4) ap-
peared as shown above the sun; the second inferior
conjunction will occur on July 25, when the planet
will appear below the sun; and the third and last on

* ** Morning and Evening Stars,”® February 9, 1907.
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November 14, when the transit will occur. Mercury
will have just passed the ascending node, i.e.,, he will
be a little above the plane of the ecliptic, and the path
of the transit will therefore be projected above the
sun’s center. Mercury will be approaching perihelion
and traveling at the rate of about six degrees a day,
or about six times as fast as the earth (angular velo-
city), and on the 14th will overtake the earth just in
time for a transit. .

The positions of the earth and Mercury are shown

Tty 25 : Mk,
ﬁ%:l Julyzs.. I %ﬂ,
Mercurif - —p
s Fys wvom.
uj’ - Meryry——" .
T T Eath

THE ORBITS OF MERCURY AND THE EARTH ABOUT
THE SUN, SHOWING THEIR RELATION WITH
REFERENCE TO THE ECLIPTIC,

for the 13th and 14th, indicating to the eye the pro-
portion between the distances traversed by the planets
in a single day. Mercury will pass the ascending node
on the 13th. .

Since the line of nodes produced intersects the
earth’s orbit at points where the earth is always found
in May or November, transits of Mercury can occur
during those months only. Intervals between the tran-
sits are -ascertained by determining an approximate
common multiple of the periods of the earth and Mer-
cury. The earth’s period is 365.2564 days; and Mer-
cury’s 87.96926 days. The number of days in the year
multiplied by seven and divided by Mercury’s period,

365.2564 X 7

thus: —29.06, shows that after an inter-
87.96926

val of seven years, during which Mercury will make

twenty-nine revolutions around the sun, there is a

possibility of another transit. If the number of days

in the year be multiplied by 13 and divided by Mer-
365.2564 X 13 :

cury’s period, thus: —

87.96926
that after an interval of thirteen years, during which
Mercury will make fifty-four revolutions, there is a
probability of another transit. If the number of days
in the year be multiplied by 46 and divided by Mer-
365.2564 X 46

==190.99, it appears

—53.98, it shows

cury’s period, thus:

87.96926
that after an interval of forty-six years, during which
Mercury will make 191 revolutions, it is certain that a
transit will occur.

The last transit was in November, 1894, i.e., thir-

A PERSPECTIVE VIEW OF THE ORBITS OF THE EARTH
AND MERCURY.

teen years ago; and the years of the November transits
for this century are as follows: 1907, 1914, 1927, 1940,
1953, 1960, 1973, 1986, and 1999. If the intervals be-
tween these dates be noted they will appear as follows,
(, 13, 13, 13, 7, 13, 13, 13. The predominant interval
is thirteen years in groups of three, followed by an
interval of seven years. The sum of any four consecu-
tive intervals is 46 years, i.e., a transit always occurs
after that interval of time.

487

PHE TWO-HUNDRED-MILE AUTOMOBILE ENDURANCE
TEST OF THE NEW YORK MOTOR CLUB.

Thé first real endurance test that has been held in
the vicinity of the eastern metropolis in some time
was run under the auspices of the New York Motor
Club on Thursday, the 6th inst. In two respects at
least this run was particularly difficult. In the first
place the distance was over 200 miles, or nearly double
what is considered a good day’s run; and secondly the
roads for the last 50 miles were in an extremely muddy
condition owing to recent rain as well as to a rain
storm which occurred during the latter part of the
test. In fact, muddy roads were traversed nearly the
entire distance, save for stretches of macadam met
with now and then.

Out of 27 cars that left New York soon after 6 A. M.,
none arrived at Albany via Poughkeepsie, Great Bar-
rington and Pittsfield, Mass., within the 12 hours
that was allowed them. Deducting the 40-minute stop
at Great Barrington for lunch, the first half-dozen cars
to arrive—a 40-horse-power Lozier, a 24-horse-power
Corbin, a 30-horse-power Haynes, a 50-horse-power
Welch, a 16-horse-power Reo, and a 30-horse-power
Stoddard-Dayton—made the 208 miles at an average
speed of 19.2, 20.07, 19.2, 19.08, 17.21, and 16.36 miles
an hour, respectively. Altogether, 18 machines reached
Albany before midnight. No car had a perfect score
at the finish, though at Amenia (the half-way. point)
two of the air-cooled Corbin cars, an Aerocar, a Lozier,
Welch, Haynes, Pope-Toledo, Reo, and White had no
marks against them. At Great Barrington (138
miles) five cars still had perfect scores, but from there
‘on the rain and mud were too much for the best of
cars, so that all had lost some points by the time
Chatham was reached. The 30-horse-power Haynes
touring runabout was the only car to arrive at Al-
bany ahead of time. Despite the bad roads, it made
the 20-mile run from Chatham in one minute less than
its schedule and thereby lost 2 points. This car had a
perfect score at Pittsfield, but it lost 18 points in
traversing the abominable, narrow, and rutty roads of
mud and clay between that place and Chatham. A
24-horse-power air-cooled Corbin touring car came the
nearest of any to making a perfect run. It lost 5
points at Great Barrington and 4 at Chatham. An-
other car of the same make had 116 points charged
against it, while a third Corbin touring runabout was
struck by an interurban electric car at a dangerous
crossing on a long down grade near Albany, one of its
passengers being killed outright and the other and
the driver being seriously injured. This needless sac-
rifice of life was caused by the automobile coming upon
an unprotected crossing at high speed and without
knowing that there was any such dangerous spot. It
seems as if the officials conducting a tour or test should
see that the contestants are suitably warned of such
traps as these in the future. Furthermore, the trolley
company should be compelled by law either to pro-
tect such crossings by a flagman or gates, or else to
bring their cars to a full stop before allowing them
to cross the highway. Such railroad crossings are
equally dangerous whether the cars are run by elec-
tricity or steam.

An analysis of the results shows that 17 touring cars
and 10 touring runabouts started, and 13 touring cars
and 5 runabouts finished before 11 P. M.

PENALIZATION OF CARS THAT FINISHED.
Class A, Touring Cars. Class B, Runabouts.

i ~ Points Lost"
Position.| Class. Car. Penalization. | for Being
Ahead of Time
1 A 9
2 A 18
3 B 20 2
4 A 24
5 A 46
6 B 50
7 A 79
8 A 103 e
9 B 106 20
10 A Corbin......... 116 cees
11 A Pope-Hartford 131
12 A Darracq.. . 148
13 A Dragon....... 153
14 B Continental.. 190 16
15 B Stearns.... ........ 207 T4
16 A )16 1 To). S 222
17 A White ............ 22 | L.
18 A Frayer-Miller.. 300 6

Water softening reactions are notoriously delicate,
a fact emphasized by the experience with the softening
method at Oberlin, Ohio, last summer. The process of
softening followed there was described in this journal
on October 7, 1905, the water being treated in two
settling basins. During last August it was discovered
that if all the chemicals for the day were put into one-
half the water and the other half was allowed to flow
into the first basin without chemicals, there would be
no caustic alkalinity in the water after mingling and
treatment and the magnesium would be reduced from
22 to 1.5 parts per million. It had previously been
impracticable to remove so much magnesium, as the
caustic alkalinity would rise too high.—Engineering
Record.
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THE PROTECTIVE WORKS OF THE ASSOUAN DAM.

BY OUR LONDON CORRESPONDENT.

One of the greatest difficulties with which the engi-
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distance downstream, at which the water had lost the
greater part of its scouring and eroding violence.
Work was started upon the section of the river bed

Excavating 390,000 Cubic Yards of Loose Rock and Gravel from the River Bed, Preparatory fo
Building the Masonry Apron.

Note in foreground huge masses of rock torn from river bed by the rush of water from the sluices.

neers of the Egyptian Irrigation Department have had
to contend in regard to the impounding and distribu-
tion of the water of the Nile by the barrage at Assouan,
has been in connection with the severe and extensive
erosion of the river bed below the works by the scour-
ing action of the water released through the sluices.
The river bed, though of rock formation, is of a most
friable character, and the great pressure and high
velocity of the water pouring through the sluices
rapidly cleaned out the natural lines of cleavage in
the rock, with the result that in a short space of time
huge masses of rock were disintegrated, and either
eroded away completely or carried farther downstream.
The result was that huge holes were left in the river
bed of considerable depth, many of these fissures ex-
tending below the level of the foundations of the dam.
A short time ago we reproduced in these pages a photo-
graph of a typical bowlder weighing several tons, that
had been so dislodged and thrown upon one side.
Owing to the severity and extensive continuance of
this action, which might have possibly impaired the
stability of the barrage itself, an elaborate scheme of
protective work became imperative. As a result of
the investigations that were conducted, the most satis-
factory solution of the problem was conceded to be
the construction of a heavy talus or apron in masonry,
extending from the foot of the dam to a point some
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facing the set No. 16 sluices, and immediately this
section was finished, the river was diverted from the
east to the west side. By this means one half of the
river bed was left dry, the whole of the supply pass-
ing through the sets of sluices 9 to 18. The western
and central channels were then ‘“sadded” off, so that
operations could be carried out upon the facings to
sluices, sets 1 to 8. The water within this inclosed
area between the sadd and the dam was then pumped
out, leaving the river bed quite dry. At this junc-
ture, the late Sir Benjamin Baker visited the barrage,
and in view of the crumbling nature of the river bed,
not only approved of the projected protective works,
but advocated their being carried out upon a more
extensive scale than originally intended; which advice
was duly accepted.

The work was done by large squads of men, rang-
ing in number from 2,000 to 7,000, after pumping oper-
ations were completed, who were employed upon the
river bed in removing the loosened bowlders and the
large accumulations of gravel into which the rock
had been pulverized by the water. Upon the removal
of all the loose ballast, the river bed was thoroughly
examined, and all faulty or bad rock was blasted out.
This operation entailed in places some very heavy
work, the excavation being carried to great depths.

The whole of these depressions and cavities had then
to be filled up with masonry of a heavy and solid
nature, the work being continued up to the lip of the
sluices, from which the apron had a steady and suit-
able gradient to carry away the water to a point about
200 feet downstream, where the masonry joined the
natural rock level. For the most part, the filling-in
was effected with rubble masonry set in 4 to 1 cement
mortar. At these points, however, where the talus
was more than 10. feet in thickness, the proportion of
cement mortar was made 6 to 1.

Testing a Portion of the New Protecting Apron Below the Dam. Note the Violence With Which the
Water Rushes Through the Sluiceways.

Building Up the Excavated River Bed With 405,000 Cubic Yards of Solid Rock Masonry Paved With
a Granite Facing, Which Is Carried Up to the Lips of the Sluices, as Shown.

THE PROTECTIVE WORKS OF THE ASSOUAN DAM,

~squared, fine-grained, granite blocks.
.were 153, inches deep, with heading courses in four

The whole of this masonry was then faced with
These blocks

sets, 311 inches deep, and they were all laid in a 2
to 1 cement mortar. Altogether, the total area of fac-
ing completed for the sluices sets 1 to 8§ amounted to
approximately 290,630 square feet. A comprehensive
idea of the magnitude of the task involved in the carry-
ing out of the protective work may be had from the
fact that the building of the talus across one-half of

“the barrage entailed the building of 517,350 cubic feet

of sadds, the excavation of 1,818,671 cubic feet of soft
ballast, and 3,566,254 cubic feet of rock. For filling up
1,165,362 cubic feet of rock and 3,135,494 cubic feet of
rubble masonry were used. There was 288,937 square
feet of facework and 53,820 square feet of pointing.
When the work was completed the apron was sub-
jected to test,.the water pressure at first being com-
paratively slight, and the head being gradually in-
‘creased until the maximum was attained. At inter-
vals, the various sets of sluices were shut off, so that
the effect, if any, of the heavy impact of the water
flowing through might be ascertained, and in order to
repoint up immediately any joints that might have
been washed out in the first instance owing to defective
construction. Out of the whole 290,630 square feet oI
talus completed in the first half of the work, only
about 1,000 square feet failed to resist the maximum
head of water that could be delivered upon it; and
in view of the enormous area so covered, the failure
of this small portion, considering that native labor
was employed, was not surprising. Owing to the
lateness of the season, the point at which the failure
occurred could not be reached until the following
(Continued on page 490.)
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BALL LIGHTNING.
BY PRO¥. JOHN TROWBRIDGE, HARVARD UNIVERSITY.

There is still much skepticism in the minds of many
people in regard to the so-called phenomenon of ball
lightning. We hear of strange luminous masses, which
travel so slowly that one can easily follow their pass-
age across a room or witness their perching on this
object and that. It must be remembered, however, that
there are not many persons who are in a sufficiently
stable and philosophical frame of mind in a thunder
storr1 to be trustworthy observers; and there may be

PHOTOGRAPHS OF ARTIFICIAL BALL LIGHTNING.

a hypnotic state induced by repeated fearful shock
which tends to states of hallucination.

A very exhaustive paper on the phenomena of elec-
trical storms has been written by Toepler, who has
done so much to perfect the electrical machine, (An-
nalen der Physik,
1900, vol. 2, p. 560.)
He gives consider-
able space to a con-
sideration of ball
lightning, and evi-
dently considers
that there is reli-
able evidence of its
existence,

It does not seem
impossible, there-
fore, to produce
electrical dis-
charges by the pow-
erful sources of
electricity now at
our command,
which should re-
semble the slowly-moving effects that-have been ob-
served in thunder storms. The most notable attempt
to reproduce such.effects was made by Prof. Righi, the
distinguished Italian physicist. His experiments are
described in a memoir presented to the Royal Academy
of Sciences of Bologna, with the title “New Researches
upon Electric Sparks, Constituting Luminous Masses
which Move Slowly.”

Prof. Righi used a large plate electrical machine,
driven by one-quarter of a horse-power, to charge a large
condenser. This condenser was then discharged through
a great resistance of distilled water and a glass tube
filled with rarefied nitrogen. The diagram shows the dis-
position of his appar-
atus. C is a revers-

Circuits of Righi’s Apparatus.

Scientific American

resistances developed a large amount of heat under
the effect of the powerful electric current.

The slow movement of the luminous masses was
shown best in tubes of two inches internal diameter.
The photographs show the typical forms of such lumin-
ous masses. It will be noticed that the ends of the
masses are curved, as if the center of the luminous
mass constituted an anode, the interval between the
luminous masses acting like cathode spaces.

I believe that the slow movements of electrical dis-
charges produced in this manner are due to ionization,
and that ball lightning is a similar ionization pro-
duced in rarefied channels of air formed during the
thunder storm. One can conceive of a non-luminous
condition of ionization pervading the space between
the terminals of the battery in a wide tube at a com-
paratively high pressure of the gas in the tube. The
positive carriers of electricity are not restrained or
held back by the swifter-moving carriers, which can-
not manifest their energy in a limited free path. On
a sudden increase of pressure luminous clouds emerge
from the anode. This phenomenon seems .to indicate
a greater proportional falling off in the energy nf the
negative carriers. The cloud of collision between the
two moves slowly to the cathode, the conductivity of
the gas changing under the difference of electric stress
in the tube.

From the time of Benjamin Franklin down to the
invention of the step-up transformer, our views of
lightning gathered from electrical machines have been
extremely limited. Even to-day one sees frequently
in print the assertion that the quantity of electricity
in an ordinary lightning discharge is small. My expe-
rience with the large number of storage batteries I
possess makes me realize the extreme fallaciousness of
this assertion. A very large quantity of current can
pass over the path opened by even a short spark. This
is also true of sparks six feet long, which manifest
very little resistance, and which can open a path to
discharges which can melt metallic rods an inch in
diameter. During thunder storms discharges have
often occurred which have melted lightning conductors
of this diameter. The phenomena of ball lightning
must result from a great quantity of electricity, which
manifests itself by slow ionization of rarefied air.

A NEW SIGNALING MACHINE SYSTEM FOR THE AUTO-
MATIC CONTROL OF RAILROAD TRAINS.

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN.

There have recently been carried out at the Stoke-
on-Trent junction of the North Staffordshire Railroad
of England, tests and demonstrations with a new sys-
tem of automatically controlling railroad trains. This
method which has been evolved by Mr. Thomas E.
Raymond Phillips, of Liverpool, follows original lines,
and possesses several ingenious and novel features
which render it distinctly different from other devices
that have been contrived to insure the absolutely safe
control of railroad operation.

Briefly, the invention may be described as a system
whereby the engineer of the locomotive is supplied in
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stopped train, so that it is impossible for any accident
to occur unless the visual and audible warnings are
deliberately neglected.

The apparatus is divided into two essential sections
—that carried on the locomotive, and a second installed
upon the railroad track, the latter being in connection
with both the semaphore and the signal cabin. In the
cab of the locomotive are fitted two small semaphore
indicators corresponding to the ‘“distant” and ‘“home”
signals respectively, pneumatically operated, and show-
ing whether the line is clear or otherwise. There is

Fig . )
R i
’r E| \O O/ ‘
_8X0Y [0)
o = = /€

r©m D

2NN N ———

ELEn A ‘ ‘ ﬂ

Mechanism Carried on Engine.

Fig. 1.—Normal position of apparatus. Fig. 2.—Position after lever A
has struck trigger on track, showing rising of piston C, operating
engine indicator, siren and brakes simultaneously.

a vacuum reservoir, to which these two indicators are
connected by gages, together with two other control
pipes—one leading to the engine siren or whistle, and
the other to the vacuum brake pipe of the train. This
vacuum reservoir is normally in connection with the
semaphore gages in the cab, so that the arms are kept
depressed, i. e., in “clear” line position. The actuating
mechanism is carried in a casing fixed to the front of
the locomotive, and placed slightly to one side of the
center line. There is a vertical lever A of the scissor-
leg type, with the limbs held tightly together so as to
form one member. Upon the upper end of this lever
rests the weighted end of a horizontal lever B which,
at its opposite end, is connected to a hollow piston C.
By coming into contact with the rigid section of the
apparatus fixed on the track, the lever A is pushed
over, thereby permitting the horizonta lever B to drop

at the weighted end.

In this action the

ing key, which en-
abled him to dis-
charge from the out-
side or the inside of
the condenser. 8 is
a spark gap. A is a
tube of distilled
water. 7T is a tube
of rarefied nitrogen.

I have repeated
Rhigi’s experiments,
using, instead of the
discharges from
large condensers, the
~current from a stor-
age battery of 20,000
cells without the in-
terposition of a spark
gap, and I have ob-
tained slow - moving
luminous effects such
as are described in
Rhigi’s memoir.

hollow piston C is
lifted, and in rising
the latter brings
ports in the piston C
into coincidence with
ports in the cylinder
D. The falling of
the lever B permits
air to enter the gage
of the indicating
semaphore in the en-
gine cab, lifting the
arm to the danger
position, so that it
corresponds with the
railroad signal. Sim-
ultaneously the loco-
motive siren is
brought into action,
and continues sound-
ing until the engi-
neer attends to his
brakes, though mean-

These luminous
masses move slowly
from the anode to-
ward the cathode
with increasing
strength of current, and retreat to the cathode with de-
creasing strength of current. A striking fact is this:
the movement is toward the cathode when the pressure
of air is suddenly increased in the discharge tube. The
method was as follows: The electrical resistance was
running water. At the base of the reservoir, the water
issued through a glass tube 14 inch in diameter. A
wire introduced in this tube could be pushed in and
out, thus modifying the resistance. This high resist-
ance was found highly satisfactory for this form of
experimentation; for it did not heat, whereas graphite

Semaphore Indicators and Siren Installed in Engine Cab.

A NEW SIGNALING MACHINE SYSTEM FOR THE AUTOMATIC CONTROL OF RAILROAD TRAINS,

his cab with a visual repetition of the signal of the
semaphore, “danger” or “line clear,” combined with an
arrangement for further drawing his attention to the
conditions prevailing, should the visual signs be over-
looked, by the blowing of the engine siren or whistle,
and the gradual application of the brakes. But not
only is the locomotive engineer thus informed of the
condition of his road, but the signalman in his cabin
is similarly protected, there being a dial showing the
position of the semaphore assisted by the ringing of a
bell, which continues until the signalman releases the

Indicators and Actuating Mechanism

while the apparatus
has, by the falling of
the piston valve E,
admitted air to the
brake pipe of the
train, so that speed is gradually decreased. In the op-
eration of the apparatus in connection with the “home”
signal, which necessitates immediate action on the
part of the engineer in pulling up the train, the three
functions are appreciably accelerated, especially in re-
gard to the automatic application of the brakes. In
passing the “distant” signal, when the arm is at danger,
rapid retardation of the train is not generally requi-
gite, so that the automatic application of the brakes is
not so powerful, but yet at the same time sufficient {o
attract the attention of the engineer, In the case of

Carried by Locomotive.
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the “home” section of the apparatus coming into ac-
tion, the “distant” part of the mechanism is similarly
operated, so that, the two semaphores within the cab
have their arms set at danger, as in ordinary railroad
signaling work.

The track mechanism consists of trippers compris-
ing balanced pendulums swinging in cases, there being
sets of trippers for home and distant signals, and each
working in conjunction with its respective striker on
the locomotive. These trippers are placed to one side
of the road, so as to clear coupling chains, hooks, etc.,
carried on the rolling stock. These trippers are con-
nected with the semaphores. and should the latter be
at “danger” position they project upward, the upper
parts being struck by the projecting levers of the loco-
motive mechanism. If the line is “clear” and the sema-
phore arm depressed, in setting the latter the signal-
man also draws the trippers down clear of the strikers
on the engine.

The track part of the apparatus is electrically con-
nected to the signal cabin, these connections being of
& simple character, so as to be as immune from break-
down as possible. In the signal cabin is a dial with a
repeater, which indicates whether the semaphore arm
is set “clear” or at ‘“‘danger” positions, and if the ap-
paratus from some cause or another breaks down, the
record “out of order” is indicated. In connection with
this dial is the electric bell, which continues ringing
after an operation until the signalman releases the
train out of his section. It will thus be realized that
it is impossible for a signalman to forget that a train
is blocked at one of the signals in his section even
though he be prevented from seeing, owing to thick
or foggy weather.

To reset the apparatus on the locomotive, the engi-
neer simply turns a three-way cock, which renews the
vacuum in D under the -piston O, thereby causing the
horizontal lever B and the vertical striker 4 to revert
to their normal or set position, the arms of the sema-
phore indicator being depressed to the “line clear”
position, and the blowing of the whistle stopped there-
by. In the event of any part of the mechanism sud-
denly failing through breakage, the piston C imme-
diately rises, drawing the engineer’s attention to the
fact that something is amiss. Similarly, in the event
ol the striker becoming fractured by the force of an
abnormally hard blow against the triggers on the track,
or the lower point becoming so worn under repeated
contacts as to miss striking, the same effect results.
In this case the spring, which is compressed between
the upper ends of the scissor limbs of the vertical
striking lever, forces the two members open, with the
result that the weighted end of the lever B falls be-
tween the two opened parts, and cannot be removed
until the broken striker is replaced.

At first sight it may appear that the risk of breakage,
which is always existent in signaling systems depend-
ing upon the contact of a striker with a tripper, con-
stitutes an inherent weakness of the Phillips invention,
inasmuch as when, say, a striker breaks, the locomo-
tive engineer would e liable to frequent false indica-
tions, and the application of the brakes when in reality
th= line is quite clear. Such, however, is not the case.
The integral parts of the apparatus are all standard-
ized, and any fractured part can be replaced in a few
seconds. In the event of a breakage occurring in the
engine mechanism, the indicating semaphore arms im-
mediately rise to ‘“danger,” the siren sounds, and the
brakes are applied as already mentioned. The engi-
neer would then, after seeing that the line is actually
clear, though his apparatus indicates the reverse state
of affairs, endeavor to remedy the wrong reading by
setting the apparatus with the three-way cock provided
for the purpose. But the handle of this three-way cock
is painted and shaped like an ordinary semaphore arm,
so that although the engineer would reset his indi-
cating semaphore arms to “line clear” position, the han-
dle of the three-way cock would remain at “danger” po-
sition. Thus the apparatus would show two different
readings, and from this the engineer would immediately
realize that the apparatus was at fault, would stop his
irain, and ascertain the defect. Should he ignore the
divergent readings, he would be running against ‘“dan-
ger signals.” Before an engineer actually gets the “line
clear” position, the brakes must first be released, the gage
indicators must show line “clear,” and the handle of the
controlling or resetting three-way cock must show the
same reading. False indications are thus impossible.
For the past two years the appliance has been in daily
use upon a stretch of the North Staffordshire Rail-
road, and never on a single occasion has the slightest
breakage occurred to either the engine or track por-
tions of the apparatus, nor has a solitary instance of
failure to act been recorded. In fact, owing to the
unique success of the system, it was removed to the
important and busy junction at Stoke-on-Trent, where
it is subjected to far heavier and rougher usage. On
this system so far the highest speed at which the train
has passed over the apparatus has been 45 miles per
hour, at which speed the apparatus has withstood the
shocks of contacts remarkably well; and though the
working parts have been in use for two years, no ap-
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preciable signs of wear are perceptible. The removal
of this particular installation to a busy junction has
imposed a supreme test upon the invention, since the
trains travel at high speeds over a network of cross-
overs and switches, in negotiation of which under such
conditions considerable oscillations and vibrations are
produced.

The electrical connections of the tripper, and those
running to the signal cabin repeater, are so arranged
that so long as the trippers remain either at the
“danger” or “line clear” positions the circuit is closed,
the indicators in the cabin being held up by magnets.
Directly the tripper arm is struck by the lever on the
engine the circuit is automatically opened, thereby
causing the indicator to fall, and thus showing whether
the tripper acted upon is either the ‘“distant” or ‘“home”
signal. In the act of falling the indicator also closes
a local circuit, causing the bell to - ring, and this action
continues until the indicator is restored to its position
by means of a plunger provided for the purpose in the
repeater. In the tripper the wire connecting the con-
tacts is carried over the top of the arm internally, so
that in the event of the arm being broken the conduc-
tor is also broken, thereby cutting off the current, and
thus the indicator pointer within the signal cabin falls
to its middle position, marked ‘“‘out of order.” The
bell, however, is set in action and continues ringing
until the tripper is repaired. In this it will thus
be seen the signal operator is duly warned of the
failure of the apparatus, and cannot in the event of an
accident to the train in his section attribute the cause
thereof to the failure of the apparatus.

The invention is also so devised that the locomotive
engineer can apply his brakes without causing any
movement of the semaphore indicator within his cab,
or by the pulling of *he communication cord extending
throughout the train. This end is assured by means of
a check valve, which is placed between the braking
pipe of the train and the reservoir, which works in
conjunction with the indicators in the cab of the en-
gine,
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THE PROTECTIVE WORKS OF THE ASSOUAN DAM.
(Continued from page }88.)

year, when it was replaced and the second half of the
river bed similarly treated.

The whole task has now been successfully complet-
ed; there being a granite and masonry apron stretch-
ing from one side of the river to the other, from the
lips of the sluices to points ranging from 100 feet to
200 feet downstream, according to the conditions pre-
vailing. So efficient have the earlier sections of the
apron proved in resisting the heavy impact of the
water rushing through the sluices that no doubt is en-
tertained as to the permanence of this work. The
apron will necessitate but little attention beyond peri-
odical examination, and the possible renewal of the
pointing. .

Sir William Garstin, the well-known irrigation engi-
neer and adviser to the Egyptian Ministry of Public
Works, who has been closely identified with the bar-
rage since its inception, considers that the completion
of this protective masonry apron has completely re-
moved any apprehensions that might have prevailed
concerning the stability of the barrage itself. The
construction of the apron, which was carried out by
the Irrigation Department’s engineers under Mr. Mac-
donald, the resident engineer, is a remarkable feat
considering the difficulties that had to be surmounted
both in the use of native labor, and in the short space
of time available for the completion of the undertak-
ing.

It is due to the thorough nature of the work that
the raising of the barrage itself is considered to be
feasible and is now being pushed forward with all
spead. This work in itself will be a remarkable one.
The extension is not to be built immediately upon the
old work; but the whole cross section of the dam is to
be increased from top to bottom. There will be a
space of about 8 inches between the old and the new
walls, which will be connected by steel ties, the inter-
vening space being subsequently filled with cement
grouting, and the whole structure thus converted into
one homogeneous whole. The total cost of building
the masonry apron has approximated $1,500,000.

&
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Official Meteorological Summary, New York, N. Y.,
May, 190%.

Atmospheric pressure: Highest, 30.33; lowest, 29.70;
mean, 30.00. Temperature: Highest, 83; date, 14th;
lowest, 36; date, 12th; mean of warmest day, 70; date,
19th; coolest day, 44; date, 12th; mean of maximum
for the month, 62.8; mean of minimum, 47.8; absolute
mean, 55.3; normal, 59.7; deficiency compared with
mean of 37 years, —4.4. Warmest mean temperature
of May, 65, in 1880. Coldest mean, 54, in 1882. Abso-
lute maximum and minimum of this month of 37 years,
95 and 34. Average daily deficiency since January 1,
—1.8. Precipitation: 4.08; greatest in 24 hours, 1.10;
date, 16th and 17th; average of this month for 37
years, 3.18. Excess, 40.90. Accumulated deficiency
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since January 1, —0.58. Greatest precipitation, 7.01,
in 1901; least, 0.33, in 1903. Wind: Prevailing direc-
tion, N. W.; total movement, 8,683 miles; average
hourly velocity, 11.7; maximum velocity, 48 miles per
hour. Weather: Clear days, 9; cloudy, 10; partly
cloudy, 12; on which 0.01 inch, or more, of precipita-
tion occurred, 12.- Thunderstorms, 10th, 11th, 16th,
19th, 20th, 27th. Frost, light, 5th, 12th. Remarks:
Coldest May with the exception of May, 1882, in 37
years.

Santos Dum«nt’s Airship Ne. 16.

Santos Dumont is not only engaged in perfecting
his new aeroplane which we already had occasion to

~mention, but is also constructing a new airship which

has some interesting points. We expect to give a
more complete account of the airship, but at present
will speak of its leading features. As regards the
balloon body, it is one of the smallest in cubic con-
tents that has ever been constructed, seeing that it
gages but 99 cubic meters (349.7 cubic feet), but on
the contrary it is to carry a light-weight motor of no
less than 50 horse-power. No dcubt it will be able to
reach a high speed under these conditions. The
balloon envelope is of varished Japan silk, and the
total length of the balloon, which is a very long cigar
shape, is 21 meters (68.9 feet). The surface is 151
square meters (1,625 square feet). The main balloon
contains a ballonet which measures 2 meters (6.6 feet)
in diameter. There is a single propeller which is
mounted upon the light framework below the balloon
body. The propeller is mounted direct upon the motor
shaft and is 2.05 meters (6.76 feet) in diameter with
a pitch of 1.70 meters (5.8 feet). In front of the pro-
peller and attached to the framework is a movable
plane formed of a frame covered with canvas which
measures 3 meters (9.8 feet) in length across the bal-
loon and 0.50 meter (1.64 feet) in width. Toward
the rear is placed a second and similar plane which
is 4 meters (13.1 feet) in length and 1.20 meters (3.9
feet) wide. Behind it lies the rudder, which is form-
ed of a circular frame and is 2 meters (6.6 feet) in
diameter. The aeronaut will be seated on a simple
bicycle saddle, which is suspended, as is also the me-
chanical part, to a frame made of light steel tubes:
placed vertically and fixed from a bamboo pole, the lat-
ter being held just under the balloon body. The center
of resistance is placed as nearly as possible in coinci-
dence with the center of traction. As the propeller is
mounted quite near the balloon, it will almost touch
it when it is running. Good protection is afforded to
the motor by a wire gauze covering which surrounds
the carbureter, thus avoiding any risk of fire to the gas
escaping from the balloon. The new airship is to be
known as the “Santos Dumont No. 16,” and it is now
in construction at the shed which had been erected
again at Neuilly near the Bois de Boulogne. To the
same shed is soon to be brought the new aeroplane
‘“No. 14.” Its sustaining planes have been modified
since the last accident it had at St. Cyr.

-
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The Current Supplement,

The highlands east of the Jordan River are strewn
with ruins marking the rise and fall of successive civi-
lizations. The strangest and most beautiful of these
ancient ruins is the Rock City of Petra, described in
the current SupPLEMENT, No. 1641. Dr. Franklin E.
Hoskins writes most interestingly on the old town.
Exceptionally handsome illustrations accompany his
description., An important article on the compression:
of steel ingots by wire drawing, with cuts, is given.
Mr. Hall’s excellent paper on artificial fertilizers is
continued. W. F. Badgley tells us something on the
shape of molecules. By far the most valuable article
in the SupPLEMENT to the amateur is undoubtedly Mr,
E. F. Lake’s description of how a b5-horse-power sta-
tionary gas engine can be built at home. He describes
clearly and simply how each part is made and what
metal must be used. The usual notes will be found
in their accustomed places.

) ettt Pl
Consumption of Pulp Wood in 19086.

The Census Bureau has prepared a preliminary re-
port on the consumption of pulp wood in the United
States for the calendar year ended December 31, 1906,
which shows that during that period 3,646,693 cords
were used, as compared with 3,192,123 cords utilized
in the previous year. This is an increase of 454,570
cords. The principal wood used in 1906 was domestic
spruce, of which 1,785,680 cords were consumed. Class-
ified according to methods of reducing into pulp, the
mechanical process took 1,197,780 cords; the sulphite
process, 1,944,136 cords, and the soda process, 504,777
cords. The figures cover the operations of 250 mills
in 1906 and 237 in 1905.

-
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A new 72-inch plate mill at the Homestead works of"
the Carnegie Steel Company has been put in operation.
The mill, it is said, will have a capacity of 60,000
tons annually,
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@ orrespondence.

The Inverted Image Explained.

To the Editor of the SCIENTIFIC AMERICAN:

Under the title “A Curious Illusion,” there is pub-
lished in the SciEnTiric AMERICAN of May 25 an article
by Gustave Michaud, of the Costa Rica state college,
which is presumed to illustrate the manner in which
“the nervous element” which upsets the inverted image
on the retina may be deceived into overturning an
image which by an artifice has been made to paint
itself right side up on the retina, so that it will then
appear to be upside down.

In this experiment, which is a very pretty one, three,
or, for that matter, any convenient number of holes
are made in a card with a pin, very close together. A
single hole is made in another card. Then, if the card
having the number of holes in it is held very close to
the eye and an attempt is made to look through the
single hole in the other card, held at the proper dis-
tance, instead of one hole, as many will be seen as
there are holes in the card next to the eye, and the
arrangement of these holes will appear to be inverted
—that is, if the holes are arranged in a triangle with
the apex directly at the top, it will appear to the eye
as if standing on its point.

Prof. Michaud says: “The triangle on the retina is
arranged just as it is on the card, right side up. The
nervous element, however, blindly upsets this image,
as it does upset ordinary inverted images, and this
gives us the sensation of seeing upset what we know to
be erect.” If a layman may be pardoned for express-
ing an opinion, this so-called ‘“nervous ele-
ment” has absolutely nothing to do with

Scientific American

structed, gas-buoyed motor airship, which does at the
present time these feats with moderate effort and
safety to its rider.

_ The impelled movement of small model machines is
also achieved with moderate effort in a variety of
ways. Something really superior, and man-bearing,
should be required to warrant award of the SCIENTIFIC
AMERICAN prize for ‘““flying machines.”

Frankfort, N. Y., May 27. CARL E. MYERS.
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Wanted—An Army Cooking Stove.
To the Editor of the SCIENTIFIC AMERICAN:

There is need for a contrivance to be used in con-
nection with the oven of a cooking stove as a substi-
tute for the old-time roasting jack, that will properly
cook and baste a roast of meat. There are many in-
ventive persons in our country, readers of the ScIEn-
TIFIC AMERICAN, wWho could doubtless fashion such a
machine, and it seems to me that the invention ought
to be a profitable one.

My idea of such a contrivance consists essentially
of a simple clockwork motor placed outside the oven
and firmly attached to the stove or nearby wall, the
power to be conveyed to the interior of the oven
through a small aperture in the side or back of the
oven (not through the oven door) and by a suitable
device made to revolve an axis to which is attached
two Spoons, which in their revolutions scoop up gravy
in the baking pan, convey it above the meat, and
empty it onto an inclined perforated conduit, that will
permit it to drop over the meat and thus baste it,
and thus continue till the meat is roasted. The meat
is to be laid in the baking pan, and does not revolve,.
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THE GREATEST OF ALL EARTHLY
CREATURES.
BY WALTER BEASLEY.

A splendid 60-foot specimen of the great American
dinosaur,  Diplodocus, is to have the place of honor
in the new Senckenberg Natural History Museum, at
Frankfort-on-Main, Germany. For this valuable fossil
prize the municipality of Frankfort is indebted to the
generosity of Morris K. Jesup, Esq., of New York,
president of the American Museum of Natural His-
tory, and of Jacob H. Schiff, Esq. Mr. Schiff, as a
native of Frankfort, was requested to secure if pos-
sible an interesting exhibit from this country, to en-
rich the new Frankfort institution. Mr. Jesup heard
of this appeal and had prepared and mounted at his
own expense a diplodocus skeleton from the Museum’s
collection. The dedication ceremony will take place
before a distinguished gathering of scientists and edu-
cators, including the German Emperor and Empress.
It is probable that Director Herman C. Bumpus will
make the official presentation of the diplodocus on
behalf of Mr. Jesup.

The skeleton was obtained from the famous Bone
Cabin Quarry, located near the Medicine Bow River,
in south central Wyoming, and was unearthed in 1899
by Dr. W. D. Matthew, the present associate curator,
and Mr. P. Kaison, who dug out the greater part of it,
comprising the backbone, ribs, and one hind limb,
which were found lying on their sides, the bones ar-
ticulated in their natural position from the middle
of the neck to the tenth vertebra of the tail. The
ribs of the underside lay in position; those of the
upper side were more or less scattered and broken.

The hind limb was nearly all in place.
A noteworthy feature of the skeleton isthat

DIPLODOCUS:

the phenomenon in question, which is easily
explainable on purely mechanical lines.

If the experimenter wiil hold the card
with the single hole in it toward the light
and rather close to his eyes, both being
open and focused for long distance, he will
observe two luminous spots instead of the
one which he knows to be there, and it may
readily be determined that the image which
appears at the right belongs to the left eye,
and the one at the left belongs to the right
eye. This means simply that the eye sees
an object in the direction from whence it
receives the light emanating from it, and
the hole being to the right of the left eye is
seen by that eye to the right of the image
formed by the right eye, which, as will be
noted, is a form of inversion or reversion.

This is all there is to the inversion of
the triangle as seen in the experiment, the
three portions of the retina which receive
the impressions. acting with reference to
each other precisely as the two eyes do to-
ward themselves. Owing to the greater ele-
vation of the hole at the apex of the triangle
the eye receives a pencil of light through
it which emanates from a lower point, rela-
tively, than those which pass through the

this is the only one of an amphibious-dino-
2 saur, in which all the vertebra of the back
region have been found articulated, in in-
dividual series, so that their number is en-
tirely certain. It is thus proved beyond
question that the creature had an extremely
short back with every vertebra bearing a
rib. Before the discovery of this specimen
much uncertainty and speculation prevailed
as to the number of vertebre.

The other limbs and portions of the feet
and tail are supplied from specimens found
in the Bone Cabin Quarry and may possibly
belong to the present individual. A few of
the missing parts are represented in black
outline on the slab matrix. The head is
cast from a perfect diplodocus skull in the
museum,

Diplodocus was a giant reptile and one
of the largest animals that ever trod the
earth, ranging from 60 to 70 feet in length.
The animal flourished some eight million
years ago during the Jurassic Period and
Age of Reptiles. This huge lizard-like
creature roamed around the marshes and
lived in the inland seas and lakes which,
during the Reptilian Era, covered Wyoming
and various parts of the Rocky Mountain

holes at the base of the triangle; hence the
image formed on that portion of the retina
makes the object appear lower than it does
as seen through the latter. The different
portions of the retina merely see the object
in the direction from whence they receive the light,
and the ‘“‘nervous element” is in no way concerned in
the apparent inversion.

It would seem that this simple rule is the true ex-
planation of the much-mooted question as to how the
image ordinarily formed on the retina is made to. ap-
pear right side up when it is actually inverted. The
power portion of the retina receives the light from the
top of the object, hence sees it in that direction, or
right side up, and the same for every other point
touched by the image. Accepting this common-sense
explanation we have no need for a mysterious ‘“nerv-
ous element,” which goes about standing inverted im-
ages on their feet. The great trouble with this point
has been that many people insist on believing, or act-
ing as if they did, that the brain stands back and
looks at the image formed on the eye, when nothing
of the kind takes place. The eye sees an object in
the direction from whence it receives the light, and
that to the writer appears to be all there is to it.

Mt. Carmel, Ill, June 3, 1907. D. E. KEEN.

B
Specific Air Navigation Prizes,
To the Editor of the SCIENTIFIC AMERICAN:

The only rational specification of a proper flying
machine that I have yet seen published is that indi-
cated by Mr. Rankin Kennedy, of Glasgow, in the
SCIENTIFIC AMERICAN of May 25. It appears to me that
any aeroplane dependent alone upon its swift propul-
sion for maintenance of support, or any machine which
cannot by its own contained power ‘‘go up, stay up for
a time, and come safely down,” and moreover main-
tain its position aloft poised or hovering near one
noint at will, is in no way the equal of a suitably con-

DIPLODOCUS :

The Skeleton is Mounted in Sections Which Can be Taken Apart

and Reassembled.

The baking pan to be fashioned so as to have a gutter
or rounded channel at one end, where the gravy will
accumulate for being dipped up by the spoons. The
latter to accurately and easily fit the rounded channel.
The bottom of the baking pan to incline toward the
gutter, so that the gravy will readily run into it; or
the purpose may be accomplished by placing a small
piece of iron or other incombustible material under
the end opposite the gutter. The inclination need be
but slight. The compensation to the inventor would
be derived from stove and range manufacturers for
the right to use it.

The contrivance, except the clockwork, should allow
of being easily taken apart for cleaning and keeping
in order. There are now on the market fixtures that
pretend to roast meat, but so far as I know, they
parboil or stew the meat, and cannot give the flavor
of a real roast; indeed, one may say that the taste
or flavor of roast meat exists only as a long-ago mem-
ory. This would not be so if the cook would place
the meat in the baking pan with a little fat for bast-
ing, and then honestly baste it at proper intervals,
but the cook does not attend to it in this way; for to
save this trouble water is used in the baking pan, and
the meat is steamed, and not roasted. What is now
wanted is a machine that will baste the roast, relieve
the cook of an expected but neglected duty, and restore
to our tables a form of food known to former genera-
tions, and of which the present generation has no
knowledge. An inventor, thinking to act on these sug-
gestions, should, if ignorant of cooking, consult an
intelligent cook for points to be considered in a perfect
roasting appliance. JOHN P. HAWKINS,

Indianapolis, Ind, U. S. Army.

THE GREATEST OF ALL EARTHLY CREATURES.

region. Diplodocus was tall, exceeding 'in
height the largest elephant, with long,
slender limbs, 10 feet or more in length,
and for its huge bulk was considered to
have been remarkably agile. The animal
was principally aquatic, though frequenting the land at
times. The head was astonishingly small, being but
2 feet long, in proportion to the huge body, the esti-
mated weight of which was 25 tons. Charles R.
Knight's restoration, here shown, strikingly portrays
the characteristic and approximate life appearance of
the animal. The short, rake-like teeth around the
front of the mouth were useless for cutting or grind-
ing, and were adapted only for pulling up and tearing
off the soft, succulent water-plants and vegetation of
the lake bottoms on which it fed. A realistic view of
both the small head and rake teeth are shown in the
photo here reproduced from a complete skull, now in
the American Museum.

Diplodocus is credited with having the longest and
largest neck known to any animal, living or extinct.
The long, flexible, tapering neck of the present speci-
men is 15 feet in length; in others it has reached over
20. One of the most remarkable structural features
of the animal is the whip-like and powerful. tail, 30
feet long, constituting about one-half the length of
the body. The tail served the creature both as a pro-
peller, enabling it to swim rapidly through the water,
and as a weapon of defense on land and a ready means
of rapid escape by water when attacked or pursued
by the fierce carnivorous dinosaurs of the land. An-
other peculiar feature of the enormous tail was that
it acted as a lever and balanced and supported the
animal when it rose up on all fours and assumed a
semi-upright position. A series of four or five of the
tail vertebrae are so flattened at the bottom and the
lower surfaces as to indicate the supposed resting-point
when the creature stood up in a kangaroo-like fashion.

The imposing slab matrix is a wooden framework



492

with a plaster foundation, 56 feet long and 1315 feet
high, following the curvature of the spine of the skele-
ton. This delicate and unique piece of fossil engineer-
ing work was built by Mr. Harry Beers, of the mu-
seum staff. It is in twenty-five sections, each support-
ing one or more bones. They are so constructed that
they can be assembled and bolted together so as to

Scientific American

with galvanized iron wire mesh and then again with
burlap dipped in liquid plaster. On this foundation
the plaster matrix was run to the edge of the bones.
After the matrix became hard, it was chipped with a
stone-cutter’s chisel, so that the fossil seems to have
been sculptured out of the solid rock. The mounting
of the great skeleton was very skillfully accomplished

JuNE 15, 1907.

magnesia, 30 parts of sulphate of potassium, and 150
parts of chloride of magnesium. These solutions are
allowed to clarify by precipitation and are poured off
clear. The water must not be used at once, however,
but should stand for about three weeks, lightly cov-
ered, in a cool place. At the commencement of this
period of rest, a few of the algae (sea weeds) that

'.%*-v'.i&#i i
e =z N

The Two-Foot Head of Diplodocus, Showing the Rake-like Teeth Used for

Uprooting the Vegetation of Marshes.

A ¥Front View of the Battery of Blunt Rake Teeth with Which Diplodocus

‘Was Armed.
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Piecing Together Sections of the Great Diplodocus.

Complete View of the 60-Foot Diplodocus Skeleton to be Presented to the City of Frankfort-on-Main,

DIPLODOCUS:

form what appears to be a continuous stone slab,
with the skeleton hewn out in bold relief. The sec-
tions are framed of Kkiln-dried spruce logs, screwed
together, painted with three coats of asphaltum, to
prevent the dampness from swelling or warping the
plaster. Three-quarter channel irons are used to form
the rests or beds on which the bones are fastened.
The wood frames and iron projections are covered

by Mr. Otto Falkenbach, assisted by Mr. Charles Falk-
enbach, of the paleontological department.

Artificial Sea Water for Keeping Sea Animals and
Plants in an Aquarium (according to H. Lachman).—
In 50,000 parts of the hardest obtainable well water
(i. e, that containing the most lime) dissolve 1,325
parts of chloride of sodium, 100 parts sulphate of

THE GREATEST OF ALL EARTHLY CREATURES.

attach themselves to stones should be placed in the
water, to effect its oxygenation. Of such an exactly
constituted solution, we can determine the specific
gravity, and thereby constantly control the amount of
salt in the solution, not only while it is stored, but
in the aquarium. Finally, the water is filtered through
a clean sponge or through plastic charcoal, and is then
ready for use.
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THE OCEAN RACE OF TORPEDO-BOAT DESTROYERS.

Although the recent ocean race of six of our largest
torpedo-boat destroyers, over a 240-mile course from
Sandy Hook to Cape Charles, has not turned out to
be as great a fiasco as similar races of this kind
that have been held in bygone years in other navies,
it can hardly be called a success. The first race of this
character, if we remember rightly, took \place some
twenty years ago, when a large number of torpedo boats
were sent at full speed over a course laid up the Eng-
lish Channel; and it served mainly to demonstrate
the frailty of these craft and the impossibility of rely-
ing upon them for any long-continued speed effort over
a lengthy course. Such of the boats as were not crip-
pled in the engine room or boiler room, began to show
evidence of structural weakness. The race left no
doubt that the torpedo boats of that day were alto-
gether too light for deep-sea duty; and it was part-
ly as the result of this experience that the dimensions
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TORPEDO BOAT DESTROYERS IN THE SANDY HOOK-
CAPE CHARLES RACE.
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* Beeause of the large amount of stores, ammunition, coal, water, furni-
ture on board, these vessels at the commencement of the race displaced
nearly 700 tong,

representative of the sixteen vessels which compose
our destroyer.fleet. She is 245 feet long; 23 feet 1
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The recent race was rendered possible by the fact
that a squadron of six of our destroyers was under
orders to proceed from New York to the naval review
at Hampton Roads. Advantage was taken of the op-
portunity thus presented, to send these vessels down
the coast under an order calling for them to make
their best speed for the 240 miles. The boats started
abreast across an imaginary line drawn from the
Sandy Hook lightship at eight thirty-three on the
morning of June 6. Each vessel, judging from the
blowing off of the safety valves, was carrying a full
head of steam, and they were speedily hull down to
the observers at the Sandy Hook station. Although
the boats were credited with trial speeds of from 28
to nearly 30 knots an hour, it was not anticipated that
they would average more than 22 or 23 knots an hour
over the whole course. This should have brought
them into Hampton Roads at about 6 o’clock the same
evening.

The “ Worden,” Winner, Average 21.6 Knots. The “ Hull” Made 15 Knots; the “Stewart,” 1115 Knots; the ¢ Truxton,” 11 Knots.

The ¢ Hopkins” Was Disabled.

THE 240-MILE OCEAN RACE OF THE TORPEDO-BOAT DESTROYERS.

and scantling of torpedo craft were increased, and the
torpedo boat developed into the dignity of the torpedo-
boat destroyer. The increase in size since that date
has been steady, the displacement having gone up from
80 or 100 tons to from 300 to 400 tons, while the latest
British destroyers are of 500 tons displacement. But
even the modern destroyer, with its ample length,
beam, and draft, appears to be unable to maintain her
full speed for more than a few hours at a stretch.
Probably the best work that has been done of late
years was the deep-sea service of the Japanese de-
stroyers during the operations at Port Arthur, when
these vessels kept the sea, except for occasional visits
to a naval rendezvous, through all the stormy months
of the winter blockade. It is certain, however, that
most of this service was performed at a moderate cruis-
ing speed, the occasional runs under full power being
only of limited duration.

The division of torpedo boats engaged in this race
contained representatives of the best of our destroyers.
The latest and probably the most efficient of the six
is the “Stewart,” whose dimensions may be taken as

inch in beam, and draws 6 feet 6 inches at normal
draft. Her displacement on trial was 439 fons, and
her trial speed 29.69 knots an hour. The great dis-
parity between the trial speeds of these boats and the
speeds which they are able to develop on a sudden
order for a run under full power, is to be attributed:
First, to the rapid all-round depreciation due to the
light construction both of hulls and engines. Sec-
ondly, to the fact that, as in the present case, the
hulls are frequently foul because of the lengthy ab-
sence from drydock; and thirdly, to the fact that
in the cruising condition they are so weighted down
with ammunition, general stores, coal, water, and the
furniture necessary for living accommodation, that
they not infrequently displace fully 50 per cent more
than they did on trial. Thus, the “Hull,” when on
trial, stripped for speed, and with just enough water
and coal for the occasion, displaced about 450 tons.
On crossing the line at Sandy Hook, she displaced
about 680 tons. It was for the reasons given above,
that naval officers did not expect the vessels to aver-
age more than 22 or 23 knots for the whole course.

The winner of the race was the “Worden,” whose
time, taken by the American fleet as she passed the
Cape Charles light, was seven forty P. M., the elapsed
time for the run being eleven hours and seven miu-
utes. This works out at just 21.6 knots average for
the whole distance—a rather poor showing for the
crack boat of half-a-dozen supposed 28 to 30 knot craft.
The “Worden” was being closely pressed by the “Hop-
kins,” when suddenly off Hog Island, the latter broke
a propeller strut, and was completely disabled. The
propeller, thrashing wildly around, tore a hole in the
after compartment, and the “Hopkins” had to signal
for assistance. Her after bulkhead held, fortunately,
as did her pumps, and with the aid of a line from
the “Whipple,” she was able to reach Hampton Roads
at 8 o’clock on the morning of June 7. It is only fair
to state that the “Hopkins” and “Whipple” had aver-
aged a higher speed than 21.6 up to the time of the
accident, the “Whipple” slowing down subsequently.

The other boats made a pitiful showing, the “Hull”
taking 16 hours, the “Stewart” 21 hours, and the
“Truxton” 22 hours to cover the 240 knots,
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PRACTICAL TESTS OF THE SCHLICK GYROSTAT FOR
SHIPS.

The Schlick gyrostat, or device to diminish the roll-
ing of ships, which was first described about two and
a half years ago, was suggested by certain curious
phenomena which the inventor had observed in paddle-
wheel steamers. ~One of these is the violent list caused
by ‘putting the helm about, which is much greater than
can be explained by the centrifugal force due to the
turnjng. In general, paddle steamers roll less than
screw steamers and their period of oscillation is longer
when the wheels are revolving than when they are at
rest. In a seaway a paddle steamer follows a sinuous
course which is generally attributed to the alternate
raising and lowering of the wheels in rolling. On this
theory the depression of the starboard wheel should
deflect the bow to port, but, as a matter of fact, the
bow turns to starboard.

Schlick came to the conclusion, long ago, that these
phenomena are caused by the gyroscopic action of the
revolving paddle wheels. When the axis of a rotating
wheel is turned by external forces about an axis per-
pendicular to itself there is produced a couple which
tends to cause rotation about a third axis, perpendicu-
lar to both of the axes above specified. For example,
when “the shaft of a paddle steamer is turned in a
horizontal plane, by moving the helm and changing
the course, a couple comes into play which acts to turn
the shaft about a horizontal axis running fore and
aft and thus to careen the vessel toward the outside of
its curved path.

Conversely, when the shaft is turned about a hori-
zontal axis by the rolling of the ship a couple is pro-
duced which acts to twist the vessel around a vertical
axis and cause it to deviate from the straight course.
But this deviation in turn produces a couple which
tends to turn the vessel about ‘its longitudinal axis in
a direction opposite to the rolling, which is therefore
diminished.

Schlick’s gyrostat is a heavy wheel revolving rapidly
about a vertical shaft mounted in a frame supported
on trunnions which allow it to turn about a horizontal
transverse axis so that the shaft of the wheel swings
in the vessel’s plane of symmetry. As the common
center of gravity of the wheel, shaft, and frame is
lower than the trunnions the shaft hangs vertical
while the vessel is at rest, but it swings fore and aft
like a pendulum when the vessel rolls.

The arrangement above described, however, would
only lengthen the period of rolling, because part of the
energy derived from the waves would be consumed in
raising the center of gravity
of the apparatus as the shaft
is deflected from the vertical
position. But when the ship
had completed its roll to one
side and begun to right itself
the potential energy of the \
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The comparatively high metacenter increased the
size of the gyrostat needed to check rolling and hence
the severity of the test and the value of the results. In
order to avoid unknown practical difficulties the gyrostat
was designed to run at comparatively low speed and
made correspondingly large, according to the following:

Outer diameter of wheel, 1 meter or 3.3 feet.

Weight of wheel, without shaft, 500 kilos or 1,100
pounds.

Velocity of rim, 84 meters or 275 feet per second.

Revolutions per minute, 1,600.

The Schlick Gyrostat in the “See-Baer.”

The wheel was a solid block of forged steel. It
would have been most convenient, both for installation
and for operation, if the wheel had been driven by an
electric motor, but as the boat had no electric plant
and none could be added without great expense and
difficulty Schlick decided to convert the wheel itself
into a steam turbine by attaching to its rim rings of
reaction surfaces and inclosing it in a shell of cast iron
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oscillation can be entirely stopped, and a hydraulic
cylinder brake. The piston rod of the latter is con-
nected to a tongue on the side of the gyrostat case and
its resistance is regulated by a valve which can be
operated either from the gyrostat room or the deck.

In the first experiments the vessel was towed. The
performance of the gyrostat was satisfactory in every
respect. Not the slightest vibration or jar was felt
and the lubricating and braking devices proved their
excellence. Occasionally the speed was increased to
3,000 revolutions per minute. No ill effects followed.

Next, the boat was caused to roll by moving the
crew from one side to the other. The time occupied
by a double oscillation (from starboard to port and
back to starboard) was 4.14 seconds when the gyrostat
was at rest and about 6 seconds when it was making
1,600 revolutions per minute. In the latter case the
smallness of the oscillations made the observations
very difficult.

Then experiments were made to determine the num-
ber of oscillations that took place while the amplitude
of oscillation decreased from an arbitrary initial value
to 14 degree. For this purpose the boat was inclined
about 15 degrees by raising one side with a crane and
suddenly released. The amplitude was measured with
a simple instrument consisting essentially of a heavy
wheel, 60 centimeters (2 feet) in diameter, with its
axle horizontal and parallel to the axis of the ship, at
the level of the center of gravity in the latter, and
mounted on ball bearings. The center of gravity of
the wheel was a little below the axle and the period
of oscillation 20 seconds. The rim of the wheel was
graduated in degrees and turned under a fixed pointer,
which indicated zero when both the ship and the wheel
were at rest. When the ship rolled, the wheel re-
mained at rest, so that the pointer marked the ampli-
tude of the oscillation. The results of the experiments
show that the gyrostat has a great damping effect on
the oscillations.

The main experiment was the test of the apparatus
with the vessel steaming at sea. After several trips
which gave no results of value because of the calmness
of the sea, experiments were made in the delta of the
Elbe, in the following manner:

The gyrostat was driven at normal speed, 1,600 revo-
lutions per minute, but at first its shaft was held verti-
cal (or rather, perpendicular to the deck) by the band
brake attached to its case. The rotation of the wheel
in this fixed position has no effect on the rolling of the
ship. The vessel steamed slowly at right angles to the
direction of progression of the waves in order to make
the rolling as great as possi-
ble, and the amplitude of
oscillation was measured with
the small graduated wheel de-
scribed above. On one occa-
sion there was a maximum
weather roll of 15 deg. and a
maximum lee roll of 25 deg.;
on others there were maxima
of 15 deg. in each direction.

which it had been derived, so
that the amplitude of rolling
would not be affected by the
revolving wheel. The addi-
tion of a hydraulic brake makes it possible to check the
oscillations of the apparatus and indirectly, through
reaction, those of the ship. In other words, the energy
taken from the rolling motion during one phase is not
restored to it during another, but is converted into
heat by the brake, so that the energy of rolling is
diminished.

Experiments made with small models were surpris-
ingly success-
ful, yet the in-

FTT TV ¢854

Longitudinal Section of the “See-Baer,” Showing Gyrostat Forward.

to which were attached the trunnions which permitted
it to swing in the median plane of the ship. Thesé
trunnions, which rest on ball bearings, are hollow and
serve respectively as an inlet and an outlet for steam,
like the trunnions of an oscillating reciprocating en-
gine. The lower end of the shaft also rests on ball
bearings, which as well as the bearing or guide at the
upper end are kept constantly supplied with oil by a

This is pretty violent rolling.

After the rolling had been
observed and measured for
several minutes the band-
brake was cast loose. The gyrostat and its case began
to swing violently and the rolling of the vessel was at
once reduced to an average amplitude of 14 deg. with
an occasional roll of 1 deg. The boat behaved very
well, much better, indeed, than when the gyrostat was
not acting. The waves appeared to pass under the
hull, gently lifting and lowering it without even throw-
ing much spray on the deck. The prediction of nauti-
cal experts
that the boat

ventor hesitat-
ed to test the
invention on a
ship until Prof.
Foeppl had
reduced the
mathematical
theory to prac-
tical form and
proved that an
effective gyro-

would ship
heavy seas un-
der the influ-
ence of the
gyrostat was
not fulfilled.

In order 6
study the ef-
fect of lower
; speeds the
: j revolutions of

stat need not
be of impracti-

cable size.
In view of
the great ex-

pense of the experiment and of the increase in practi-
cal difficulties with the size of the vessel, the appa-
ratus was installed on the little ‘“See--Baer,” formerly a
torpedo boat of the German navy. Her approximate
dimensions are as follows:

Length of water line, 35 meters or 115 feet.

Greatest breadth, 3.6 meters or 12 feet.

Draft, 1 meter or 3.3 feet.

Displacement, -57 metric or 63 short tons.

Metacentric height, 0.5 meter or 1.6 feet,

Period of rolling, 4.14 seconds.

The Gyrostat in Vertical Position.

The Gyrostat Tilted Forward.

chain pump, and cooled by a blast of air from a cen-
trifugal blower. At the upper end is a centrifugal
governor which cuts off the steam when the speed
exceeds 1,600 revolutions per minute. . There is also a
device which strikes a gong after each 10 revolutions
and thus gives warning of any irregularity in speed.
Finally, there are brakes by which the wheel can be
stopped quickly in emergencies.

The brakes which control the oscillations of the
apparatus are on the port side. They include a band
brake connected with a wheel on deck by which the

The Gyrostat Tilted Baekward.
PRACTICAL TESTS OF THE SCHLICK GYROSTAT FOR SHIPS.

the gyrostat
were reduced
to 1,200 per
minute. No
difference in
the effect was observed, but at 1,100 revolutions the
damping effect was slightly lessened, and at 800 revo-
lutions the maximum amplitude of rolling attained was
3 deg. With the gyrostat made ineffective by braking
deflections of 12 deg. were observed. From this it
appears that the gyrostat of the “See-Baer” was much
larger than it need have been for a speed of 1,600
revolutions.

The material for this article is taken from a paper by
Dr. Schlick in the Zeitschrift des Vereines deutscher In-
genieure, and the pictures from theIllustrirte Zeitung.
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A PAIR OF LIMBLESS, SNAKE-LIKE LAMBS,
BY DR, C. R. STOCKARD, COLUMBIA UNIVERSITY.

From the standpoint of the origin of new species or
new kinds of animals, a most intensely interesting
case is recorded from North Carolina. On the second
of last February a lamb without indication of limbs
appeared in a flock of sheep on the Tar River Stock
Farm in Nash County near Wilson. This lamb is per-
fect in every other respect, having a well-formed head
and body and a long tail, as may be seen by referring
to the accompanying photograph of this peculiar sheep.
At first sight one may be led to think that
this is merely a case of deformity, or in other
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Mendel’s law of inheritance, a law first discovered by
an Austrian monk, Gregor Mendel, about forty years
ago and then forgotten until it was rediscovered in
1900 by three different investigators. The manner in
which the law acts may be best illustrated by a con-
crete case. When a gray mouse is paired with an
albino white mouse, all of the young born of this pair
will be gray in color like the.gray parent, not at all
lighter. If these gray offsprings from the gray and
white parents are paired among themselves, one oit
of every four of their offsprings will be a pure albino
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If the two legless sheep are paired together, all of their
lambs will be expected to show the legless condition.
One thus appreciates the practical value of Mendel’s
law, since by its aid a stock raiser having a breed
with two phases of any one character which he wishes
to select may know exactly the number of generations
required to obtain the pure form he desires, provided
the phases of the character are dominant and recessive
in their relations.
Zoologists are much interested in these new legless
sheep, as they add one more to the very few muta-
tions which are known to be occurring at the
present time. A change of one species or

words the lamb is a monster, such as occurs
every day in one form or another among al-
most every class of animals. It is well known
that young are often born with deformed
limbs, and sometimes with their limbs sever-
ed from the body, but all such cases are very
different from this, for the reasons below.
The first and most important reason is that
during the latter part of April a second lamb
was born on the same farm which was identi-
cally like the first, except that it was white

form into another is not a common occur-
rence, and uncounted ages have been neces-
sary to produce the various species of animals
and plants that we know to-day. To find such
a change when in its beginning gives an op-
portunity for experimentation along these
lines, and may enable the biologist to come
nearer the solution of the riddle how the di-
verse animal population of our planet has
come about.

Such a remarkable “apodal sheep” has

instead of black. This one had the same
father as the former legless freak but a dif-
ferent mother, both of its parents being white,
while the first lamb had a black mother.
Monsters or deformed young are usually
weak and rarely live, while these lambs are
healthy and very vigorous. The first one was fed on
milk from a bottle for the first month or two, but is
now able to feed on grass just as a normal lamb
would.

Such cases as these are what have been termed
“sports”; they appear suddenly among a given kind
of animal, and breed true to their peculiar form. Dar-
win knew of a few such cases and recognized that they
bred true to their peculiarities, and might even form
new kinds of animals. The ones that Darwin record-
ed were the black japanned peacock, the turnspit dog,
and the Ancon ram. The black japanned peacock is
a certain peculiarly-marked pea-fowl which sometimes
appears in the flocks in England. This “sport” pea-
fowl, although smaller and generally whipped in fights
with typical males, thrives and will crowd out the
common type within a few generations, since it breeds
true to its new characters.

The turnspit dog is the often-seen long-bodied and
short-legged kind, which has become a race of dogs
in such a manner as the black japanned peacock tends
to establish itself.

The Ancon ram was a peculiar long-bodied sheep
with short crooked legs born in Massachusetts about
1791. This sheep on account of its awkward shape
was unable to climb the low stone fences which were
so extensively used in New England. This was, there-
fore, a very valuable variety in case it should propa-
gate true to its type, and so it did. When this ram
was paired with common sheep, many of the offsprings
were of the long-bodied, short-legged kind, and from
this original father the Ancon race of sheep was pro-
duced. These sheep existed in New England for
sixty or seventy years, and were then in some way
allowed to “run out” or become extinct. Our legless
lambs may be said to have carried this short-legged
condition to the last degree and have discarded such
appendages entirely, lying flat on the ground and be-
ing almost unable to move about except for some twist-
ing motions. To the scientist and experimental
breeder these lambs without legs

ONE OF A PAIR OF LIMBLESS LAMBS.

This is not the ordinary case of a monster, but of a uew variety or *“gport,” which may be
cited as evidence in favor of the new ‘* mutation * theory of the origin of species.

like one of their grandparents, and the other three will
be gray like the other grandparent and their own par-
ents. In such a case the gray character is said to be
more prepotent than the albino, or is dominant, while
the white is recessive. According to Mendel’s law,
when an animal with a prepotent or dominant char-
acter is paired with one haVing a corresponding char-
acter, such as coat color, recessive or less prepotent,
the first generation of the young will all show the
dominant character only, though the recessive char-
acter is contained within them also, as is shown b¥
what happens in the following generation. If the first
generation be paired together, one in four of their
offsprings will show the recessive character and the
other three the dominant.

The way in which Mendel’s law acts is made clearer
by the accompanying diagram. If we indicate the
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gray mouse by @ and the white one by W, then when
these two are paired their offsprings will be G(W).

never before been recorded.
— e tt—
A SUCCESSFUL HYDROPLANE GLIDING BOAT.

We give herewith the design and details of
a 15-foot hydroplane gliding boat—‘“Vida May
IV.”—which was designed and built by
Stearns Brothers, of Bridgeport, Conn., during the fall
of 1906, and was intended to be launched during the
latter part of February of this year, but which, owing
to the heavy ice, was not put overboard until after the
middle of March.

This boat has attained a speed of 21.6 miles per
hour, which is extremely good, considering her weight
and power, for a boat of the gliding type.

Althougl: huilt on the gliding principle, the boat is
considerably heavier than the European gliders, as it
was built to stand a good sea, which is shown by the
style of the bow and forebody chosen. Its weight is
about 500 pounds, while some of the light gliders re-
cently constructed weigh only 100 pounds. The engine
used is also of a heavier type, being a 2-cycle, 2-cylin-
der, 14-horse-power Cushman marine motor which
weighs 350 pounds.

As a comparison, this same engine was in use dur-
ing last season in a displacement boat, “Vida May III.,”
of exceedingly fine lines, this displacement boat attain-
ing a speed of 18 miles per hour.

The gliding boat, L=in;y heavier in construction, is
quite substantial, which is a very necessary point, as a
gliding boat is subjected to the severest stresses that
any model can stand. One instance is a gliding boat
running into a head sea where it pounds. Unless
something is done to resist this pounding, as was the
case when the designers adopted the form of bow and
forebody which is here shown, such a boat is worthless
in a sea.

Another instance is a gliding boat running at an
angle to a head sea. The sea then strikes under its
weather bow, and unless the hull were designed to re-
sist the impact of the waves, they would wrench or
twist it out of shape.

In the design of a gliding boat the weight of the
structure has been found to be a very detrimental factor
as regards speed, for the resistance varies almost di-
rectly as the weight. The angle which the planes
make with the water line when running is also of
great importance, as this angle de-
termines the lifting and retarding

are remarkably interesting. The
newest and in many ways the most
popular idea of to-day regarding the
evolution of animals is based on
such cases as this. Prof. Bateson
in England and Prof. De Vries in
Holland are the chief champions of
this “Mutation Theory” of evolution,
as it is termed. These prominent
scientists believe that the various
species in the world to-day have
arisen from other existing or pre-
existing species by sudden changes
in form, or that is to say by
“sports” or “mutants,” such as this
legless lamb. These “mutants”

forces and the resistance. The re-
tarding force is directly propor-
tional to the angle of inclination
of the planes with the water line
when the area and speed of the
planes remain constant.

The lifting force acting on the
planes tending to lift the boat at
right angles to the water line, has
been found to equal

(AV2C sine of angle) X cosine
of angle.

In this formula A —area of
planes, V —=speed in knots, C =a

when they once appear breed per-
fectly true, and so establish new
varieties or species of animals and
plants. Prof. De Vries in his
gardens in Amsterdam has succeeded in getting a
number of entirely new plants, which establish them-
selves and continue to breed true from a single orig-
inal kind, the evening primrose, which was introduced
into Europe from America.

The most common cases of “sports” known to all are
the albino forms, which suddenly occur among various
animals. Many breeding experiments have been con-
ducted with albino mice, to test the manner in which
the albino condition is inherited. Albinos and many
of these “sport” variations follow what is known as

A 15-FOOT HYDROPLANE BOAT WHICH MADE 21.6 MILES AN HOUR WITH

14 HORSE-POWER.

The W in parentheses indicates that this character,
although contained in the mouse, does not show itself
externally. Its presence is proven, however, when
these G(W) mice are interbred. One-fourth of their
offsprings will be pure white mice, one-fourth pure
grays, and one-half will be G(W) again (see diagram).

If one of these ‘“apodal sheep” be paired with an
ordinary sheep, we may predict that all of the lambs
will either be legless or else all have legs. Further,
when these offsprings are paired together, one in four
will be like one grandparent and three like the other.

constant of about 4.

In determining the area of the
planes, it has been found that the
area of plane necessary to give the
right amount of bearing surface at certain speeds is
obtained from the formula 4=

w

V20 sine of angle X cosine of angle
in which W —=weight on plane, V—=speed in knots,
C — constant as before.

By this formula it can be plainly seen that the area
of the plane varies directly as the weight, and in-
versely as the square of the >speed.

A gliding boat when at speed is acting against dif-
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ferent conditions than is a displacement boat. For
instance, the boat has but little lateral area, and when
traveling fast with a beam wind, it is easily blown off
its course unless designed to resist the force of the
wind.

Another condition realized is when the boat is run-
ning at full speed, at which time the downward press-
ure between the bottom of the boat and the surface of
the water is shifted aft toward the stern.

Any slight force acting on the forebody at right
angles to the direction of motion of the boat will then
easily cause her to steer off.

When the boat is running very slowly, the action is
reversed, or the downward pressure between the
bottom of the boat and surface of water is shifted
forward, which causes the stern to be swung easily
when a force is applied. In this boat the rudder
is placed on the forward plane, so as to take advan-
tage of the foregoing conditions.

Gliding boats when at speed are practically on
the surface, which causes the shaft line to come
near the surface.

If the propeller is situated under the aft plane
and not far below it, the engine will race as the
plane nears the surface.

The cause, apparently, is as follows: The water
line at full speed is very short on each plane;
therefore the propeller draws a mixture of water
and air from under the plane. This mass of water
and air, since it has a less density than water,
allows the engine to speed up, and the propeller
shows very great slip.

By running the propeller a little aft of the stern
in deeper water, this trouble is eliminated. Twelve
to 14 horse-power is the smallest motor which
should be used in a boat of this size to get good
results. The weight of the motor should not be greater
than 300 to 350 pounds complete. The dimensions of
the propeller used on this boat with the 14-horse-power
engine are 18 inches diameter and 30 inches pitch.
The blades are oval shaped and 474 inches wide.

For the benefit of those of our readers who would
like to build a fast boat of this type, we print in the
current SuppLEMENT the drawings and full directions
furnished by the Messrs. Stearns, who are the first
Americans we know of to build a really successful
hydroplane glider.

it
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A MECHANICAL TOY WHICH DRAWS GEOMETRICAL
DESIGNS.

A notable feature of the Advertisers’ Show, recently
held in Madison Square Garden, was the exhibition of
a rose engine or geometric lathe, at work engraving
the intricate tracery of geometric curves by which our
paper currency is protected against fraudulent imita-
tion. It was interesting to watch this complicated and
expensive machine slowly cutting out with absolute
perfection a most beautiful pattern, impossible of
exact reproduction on any other machine, or even on
the same machine, should the combination of gearing
by which the design was produced be lost or forgotten.

Turning away from this exhibition with profound
respect for the genius who devised this masterpiece of
mechanism, the spectator was confronted with a small
toy, extremely simple, and almost crude in design, on
which patterns fully as intricate as those of the geo-
metrical lathe were traced in ink with wonderful per-
fection and celerity. A photograph of this toy with
facsimiles of some of the work done by it are repro-
duced herewith. The device resem-
bles, in a measure, the “Cycloido-
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on the paper. The holes in the pen-oscillating pulley
are arranged in a spiral series running from the cen-
ter to the periphery. If the point of the rod is moved
from one hole to another, the design will be changed
to a very remarkable extent. Further variation is
provided by setting the rod in different guide notches
in the rack.

The exact curve described by the pen may be
observed by holding the table stationary while turning
the pen pulley. It will be noticed that the pen traces

a loop or ovoid figure, which is the resultant of the
revolving motion of the point of the rod and the slid-
ing motion of the rod in the guide rack.

In one of our

Some Patterns Produced by the Geometrical 'l'oy, Showing

the Wide Seope of Its Work.

illustrations we show a typical‘ovoid curve drawn in
this manner. The motion of the paper under the pen
is, of course, rotary, and is here represented by a circle.
Adjacent to this illustration is a pattern drawn with
the pen at the same adjustment, but without holding
the table stationary, and represents the resultant of
the ovoid curve superposed on the revolving circle.

Ovoid Shows Path of Pen.
Circle Shows Rotation
of Paper.

Design Produced by Com-
bination of the Curves.

Analysis of a Design.

It will be evident that the size of the pen pulley
with relation to that of the table bears an important,
influience on the form of the design. That is, if the
two pulleys are geared three to one, the figure will be
a three-sided or three-lobed design. In order to per-
mit varying the character of the figure, the peripheral
face of the pen-oscillating pulley is tapered, and is
formed with three grooves of different diameters.
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the device is increased by providing a means for adjust-
ing the pen to any angle with the rod, or extending it
to any desired distance from the rod; and still another
variation is afforded by pivoting the guide rack to
the baseboard, so that by swinging the rack to vari-
ous angles the designs may be further modified. It
will be evident that the toy, crude as it may seem,
embodies sufficient elements to produce a countless
number of combinations, and hence it should prove of
endless amusement to children, as the changes pro-
duced by slight variations of adjustment are kaleido-
scopic in character. Furthermore, a toy of this kind
is bound to be instructive to any one.
The Portland Cement Industry.

In the United States the cement industry has
prospered to a degree that would seem to justify
indulgence in the alleged American propensity to
boast. Taking into consideration the brief period
that has elapsed since America was entitled to be
called a cement-producing country, the record of
the industry stands without a parallel. One has
merely to recall the fact that 82,000 barrels of
Portland cement comprised the output in 1880,
and to be told that the estimate for 1906 has been
placed at the enormous total of 42,000,000 barrels
or more, to be convinced that the development of
the industry in this country has been truly mar-
velous. Certain it is that both the production and
use of cement are constantly increasing, and not
solely because of great enterprises like the con-
struction of the Panama Canal, the reclamation
of deserts, and the rebuilding of cities, but because
there is growing appreciation and understanding
of the value of cement. The last has operated to
give the cement trade a tremendous impetus in
the United States. Not only does America easily take
first place among the cement-producing and using
countries in the world, but so unprecedented is the
demand for cement and so thoroughly established is
the industry, that no one can safely predict its future
magnitude. A potent factor in all this has been the
gradual decline in the cost of manufacture and the
selling price as compared with the situation of the
early nineties. The wide distribution of the industry
has been another important consideration. It has
afforded the people generally an opportunity to become
familiar with the many virtues of cement and con-
crete construction, and it is now extensively used in
communities in which a barrel of cement would have
been a novelty a short time ago.

To reflect upon the development of the past few
years is to become convinced tliat, after all, this coun-
try has merely crossed the threshold in the evolution
of the cement industry. Cement in factory construc-
tion may be said tp have fairly begun. In the matter
of dwellings and Kkindred structures the field has
scarcely been touched. Granting that there can be no
further saving effected in the cost of production, no
increased competition in manufacture, and that prog-
ress in structural methods is about to cease, even so,
under present conditions, the use of cement must
increase far beyond the present output.

To sum up the situation briefly, America has first
and foremost a large home demand. Cement is sold
at a reasonable price within the reach of all classes
of consumers, but at a price which allows a fair profit
to the manufacturer. The consumption of cement is
constantly expanding, but the establishment of new

factories precludes the probability
of exorbitant prices. Viewed from

trope,” which was described about
twenty years ago in the SCIENTIFIC
AMERICAN (Vol. 53, No. 25); but
the construction of the “wonder-
graph,” as the new toy is called, is
much simpler and it is capable of
tracing a greater variety of pat-
terns.

As may be seen in the illustra-
tion, the wondergraph comprises
three wooden pulleys, about which
an endless cord serves as a driving
belt. The face of the larger pulley
is used as a revolving table over
which the pen operates, and is pro-

every standpoint the cement indus-
try in this country appears to be
on a substantial and wholesome
basis.—Robert W. Lesley in the
Engineering and Mining Journal.
—_— s —
Platinum $34 an Ounce.

The year 1905 saw a phenomenal
rise in the price of platinum and a
greatly increased production in the
United States. The annual report
of the United States Geological
Survey on the production of plati-
num, prepared this year by Mr.
F. W. Horton, contains details of

vided with a pair of spring catches
that serve to clamp a piece of paper
smoothly on the table. The driving
pulley is fitted with a small crank handle, by means
of which it may be easily turned. The third pulley is
carried on an arm which is pivoted to the baseboard,
so that the belt may be readily tightened by swinging
the arm. A series of holes are formed in the face of
this pulley to receive the downwardly-bent end of a
rod, whose opposite end rests in one of the notches of
a guide rack. The rod carries a pen, the point of
which rests on the paper clamped on the revolving
table. Now, when the crank is turned the paper is
rotated under the pen, and at the same time the pen is
oscillated by the small pulley, and this combination
of movements results in the drawing of a novel design

A MECHANICAL TOY WHICH DRAWS GEOMETRICAL DESIGNS.

Since the pulley is mounted on a pivoted arm, it may
be moved to loosen the belt, and the latter may then
be shifted from one groove to another, thus changing
the gear or the ratio of rotation between the pulley
and the revolving table. The best results are obtained
when the diameter of the table is not a perfect multiple
of the diameter of the pulley, for then the pen, after
describing, say, a seven-lobed figure, will not come
back to the starting point, but will continue the design
at a slight displacement with respect to the original
figure. If the operation is sufficiently prolonged, a
continuous circular pattern may be formed, as shown
in most of the designs here reproduced. The scope of

exceptional interest. It shows that
early in March, 1905, the price of
ingot platinum advanced from $19.50
an ounce to $21 an ounce, surpassing gold in value.
On April 1, 1905, the price fell to $20.50 and remained
firm at this quotation until February 1, 1906, when it
jumped to $25 an ounce, where it remained until Sep-
tember 1, 1906, when it leaped to the unprecedented
value of $34 an ounce. Mr. Horton’s report also shows
that the production of platinum in the United States
increased from 200 ounces in 1904 to 318 ounces in
1905. This report is published as an advance chap-
ter of the annual volume, ‘“Mineral Resources of
the United States, 1905,” and is distributed free of
charge, on application to the United States Geological
Survey.
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RECENTLY PATENTED INVENTIONS.
Pertaining to Apparel.

SKIRT STAY AND FASTENER—W. H.
REGNER, York, Neb. The device will prevent
the skirt from sagging down behind or becom-
ing unfastened, and allows of stooping, sitting
or other bodily movements without discomfort
owing to its flexibility and lightness. It can
be used in connection with the lightest fabrics
on account of dividing the strain on the goods.
The fastener can also be adjusted to suit
different sized persons, and taken apart to
enable it to be conveniently sewed into the
skirt or unhooked in the case of a very large
person, thus permitting the skirt to be easily
applied.

TAILOR’S MEASURING APPARATUS.—J.
BarNETT, New York, N. Y. This apparatus is
intended to be used especially in taking the
measurements at the upper part of the body
and particularly at the shoulders. While the
invention 1is intended primarily to provide
means for taking accurate measurements at the
shoulders, it affords means for taking measure-
ments at other points.

Electrical Devices.,

INSULATOR-PIN. — L. STEINBERGER, New
York, N. Y. This invention produces a sup-
porting member of great strength with a
mimimum of material. Renders the supporting
stem as near immune as possible from effects
of moisture. Makes the stem in parts one
encircling the other and firmly anchored
thereto. Covers the thread with electrose or
other suitable insulating material in order to
increase the insulation, and also to enable the
thread to be made more exact as to form.
Envelops all metallic parts completely with
insulating material.

SPIRAL-CORE INSULATOR.— L. STEIN-
BERGER, New York, N. Y. In this patent the-
invention relates to insulators, Mr. Stein-
berger’s more particular object being to produce
a type of insulator suitable for use in various
general relations and of peculiar value for
leading in cables. Among many other objects
one is to provide a type of tubular insulator
in which a minimum quantity of material is
employed in its construction. This inventor
prefers to employ the substance commercially
known as ‘electrose” for the dielectric mem-
bers.

HIGH-POTENTIAL INSULATOR.—L. STEIN-
BERGER, New York, N. Y. This insulator pos-
sesscs numerous advantages among which is to
provide a hood upon its inner face with a
surface of such conformity as to facilitate the
dripping of moisture therefrom very rapidly,
thereby rveducing surface leakage to a mini-
mum. To provide an insulator hood on its
under surface with numerous drip points, air-
spaces and barriers, in order to further pre-
vent surface leakage and danger of arcing and
to increase the general di-electric properties of
the insulator. The insulating material em-
ployed is preferably the kind known in this
art as ‘electrose.” The inventor does not
limit himself to the use in every instance of
a cement for securing the separate hood to its
support.

INSULATOR-PIN.—W. §S. LEE, Jr., Char-
lotte, N. C. The inventor’s object is to so
construct the pin that it will comprise the mini-
mum number of parts so combined as to secure
ample strength and durability, and facilitate
and expedite line repairs by the ease with
which injured or defective insulators may be
replaced, and also to secure an economy of
cost of such replacing of insulators by reduc-
ing in size or amount the part of the pin
which has to be discarded.

TELEPHONE-SWITCHBOARD.—J. M. Dos-
BAUGH, Cedar Vale, Kan. An operator is
apprised of a call by the push rod of the
station making the calls, this rod springing
outward, and that during the time the connec-
tion is made between two stations a busy lamp
is burning. When a pawl engages a certain
tooth and the magnet is energized, this tooth
is released and the rod springs back, the point
of the pawl engaging a second tooth. The
magnet immediately is deénergized, the pawl
springs up so that the point releases the second
tooth, but a third is immediately engaged so
that it cannot get past the pawl until the
magnet is again energized.

Of Interest to Farmers,

FURROW PLOW AND ROLLER.—C. E.
IToLBROOK, Carson City, Nev. This invention
relates to improvements in furrowing or ditch-
ing plows and rollers, for irrigation, the object
being to provide a device of this character,
that will be comparatively light to draw over
the ground to form the ditches and to smooth
the banks, sides and bottom of the ditches.

Household Utilities,

TRANSOM-LIFTER.—L. C. SMmIiTH, New
Orleans, La. The invention pertains to tran-
som lifters such as are used in dwellings and
similar places, for controlling the positions of
transoms for windows. The object of the in-
vention is to produce a device which can be
quickly operated to hold the transom in an
open, closed or intermediate position.

SANITARY CUSPIDOR. —A. FISHMANN,
New York, N. Y. In this case the principal
objects are to provide means whereby an anti-
septic liquid can be automatically forced into
the interior of a cuspidor, after it has been

used, to provide for conveniently cleaning it
and to improve it in several other particulars.
All parts are easily removable.

Of General Interest.

PAPER - HANGER’S TRIMMER.— E. E.
GOBIE, Brattleboro, Vt. A cutter on a table is
adapted to be reciprocated in the trimming
operation, said table being inlaid at one edge
adjacent to the cutter with strips of wood of
different color, and provided with a scale in
order that the paper may be readily gaged
before it is cut. The cutting means, which is

provided with a device for insuring a clean cut!

of the paper, may be removed from the table
top and the table folded up in a small compass,
making it convenient to carry about.

POST-FORMING DEVICE.—W. E. SNYDER,
Lagrange, Ind. Mr. Snyder’s invention has
reference to improvements in devices for mak-
ing cementitious fence posts, and has for its
object to produce a simple, cheap and efficient
device by which cement posts used for fences,
mail-boxes, hitching horses,  etc., may be
quickly and cheaply made.

PROCESS OF MANUFACTURING YEAST.
—J. BLUMER, Peekskill, N. Y. The invention
pertains to methods of manufacturing yeast in
general, and the main object is to supply the
yeast plant in process of propagation with a
cheap nutriment which is exceedingly rich in
soluble nitrogenous substances, thereby enab-
ling the manufacture of a yeast of great
leavening power, and also producing a larger
yield of yeast.

ATTACHMENT FOR ROLL-PAPER CUT-
TERS.—F. H. Maass, Clinton, Iowa. The
invention relates to an attachment for cutters
such as used in connection with rolls of wrap-
ping paper for cutting small quantities of
sheets therefrom. The object is to produce an
attachment which may be readily mounted on
a roll paper cutter of common construction,
the general purpose being to produce an
arrangement which will facilitate the drawing
out of the paper when a portion of the same
is to be detached. While the attachment is
for a knife of common form, it will be possible
to construct the complete device as one struc-
ture, so that the improved device could be
shipped in its finished form from the factory.

CARPENTER’S SQUARE.——J. A. McCLos-
KEY, Mount Vernon, N. Y. In this patent for
an improved carpenter’s square, the inventor
has for his object the provision of a means
adapted to enable a builder to readily deter-
mine from a given pitch the length of common
and hip rafters, and the cut of the ends of
said rafters.

REINFORCED CONCRETE CONSTRUC-
TION FOR BUILDINGS AND OTHER
STRUCTURES.—G. GEORGENSON and J. L.
HENNEN, Fond Du Lac, Wis. An object of the
invention is to produce a structure which will
sustain to a high degree all kinds of strains
or stresses, particularly those incident to un-
equal settling or heaving, without cracking or
dismemberment. It is believed that a building
constructed as specified may be raised at one
or both ends or sides without injurious con-
sequences, and will retain its shape in all
positions.

DUMPING-BODY.—W. R. Goir, Oklahoma,
Oklahoma Ter. The invention is an improve-
ment in dumping bodies such as are in use on
dumping wagons, dumping cars and bins. In op-
eration the dumping of the body sections may be
so regulated as to distribute the load to the
center, to the outside or evenly between the
two as may be desired. The invention in its
broad features need not be limited to specific
features for readjusting the sections to posi-
tion to receive the load or to the particular
means for breaking the props when it is de-
sired to dump.

FURNACE.—A. Ducco, 36 Via Pio Quinto,
Turin, Italy. According to the invention the
rotary furnace is provided with a charging
device arranged on the roasting chamber itself,
and which, at each revolution of the furnace,
raises but just the quantity of ore correspond-
ing to the speed of the combustion. With this
charging device, air cannot enter into the fur-
nace while charging, nor can the combustion
gases developed in the furnace escape.

EMBROIDERY IN DIVERS . CORDS.—
FrANCIA BAUDENON, Vorey, Haute-Loire,
France. This invention relates to a mode of

support for the applications of embroideries in
divers cords, known in France as ‘“plumetis-
express.” To carry out the purpose, the appli-
cation is pasted onto a sheet of paper and the
sheet " is perforated, or partially, or wholly,
cut away on a line along the inner contours
of the design. Thus, the application is firmly
held in shape, for it is connected by the whole
of its outer contour to a sheet of paper to
keep its shape; furthermore, difficulty of tear-
ing the paper away along inner contours is
done away with. Tearing of the paper away
along outer contours may again be facilitated
by previous perforations.

Machines and Mechanical Devices,

EARTH-SCRAPING MACHINE.—W. RAN-
DALL and J. RANDALL, Marysville, Wash. The
improvement refers to earth scraping and
dredging machines in which the cutting or
scraping edge is automatically removed or
raised from the ground when the scraper is
filled, and in which the material may be auto-
matically ejected from the scraper when it

dump the material. The scraper is provided
with novel steering means.

WAVE-MOTOR.—J. W. NEeAL, Kealia, Ter.
of Hawaii. In this case the invention relates
to improvements in wave motors, the object
being to provide a wave motor of compara-
tively simple construction, that will respond
quickly and with even motion to any degree of
wave movement, and providing power for ma-
chinery on land.

MEASURING-PUMP. — T. HENTGEN, New
York, N. Y. The invention relates to soda
fountains and particularly to pumps for faucets
designed to discharge from a receiver syrups
used in soda water, and has for its objects to
provide means adapted to enable a reciprocat-
ing pump to retain the liquid that has once
passed therein, and to measure and discharge
a pre-determined quantity of syrup from a
receptacle at each stroke of the pump.

STAMP-MILL.—G. CooN, Mount Vernon,
Wash. It is intended. that the invention
should be used especially in the preparation of
concentrates from gold ores, and its use con-
templates the employment of the wet process.
The object is to produce a mill which will
consume little power but which will be efficient
in operation Further to construct parts in
section, which may be readily transported
through mountainous regions by pack-mules or
similar means, and there assembled or erected
for operation.

LOOSE-LEAF BINDER.—F. H. Crump, Los
Angeles, Cal. The object of the inventor is to
provide means for securing the two backs to
be easily and quickly separated for the inser-
tion of new leaves or removal of leaves, while
the book remains open on the desk, and with-
out the use of a Kkey.

SEWING-MACHINE GAGE.—D. DanNTzIg,
New York, N. Y., and J. BoNnowITz, Philadel-

phia, Pa. The invention refers to sewing ma-
chine attachments, and one purpose of the
invention is to provide a gage particularly

adapted for accurately indicating the required
space between double rows of stitching on
coats, for example, insuring the rows of stitch-
ing being the same distance apart on each
garment until the gage is otherwise set.

CAN-SEAMING MACHINE.—E. P. Darow,
New Orleans, La. The machine is adapted for
use in connection with any type of pierced
cylindrical tin-ware, as for example it is de-
signed to seam on the ends of coffee, baking-
powder, fruit, fish, meat and all other cylin-
drical cans, dippers, pails, pots and all manner
of cylindrical pieced vessels, as well as any
cylindrical utensils or package made from one
or more than one piece of sheet metal.

ECCENTRIC.—R. M. Crarg, Webb City,
Mo. The invention pertains to improvements
in eccentrics, and more particularly to means
whereby the eccentric may be placed from its
bearings, or removing any pulley or wheel
already secured to the shaft. The object is to
provide means whereby the eccentric may be
separated into a plurality of parts and these
rigidly secured together after having been
separately applied to the shaft.

Prime Movers and Their Accessories.

INJECTOR.—W. H. WiINKS, Baltimore, Md.
In the operation of supplying water to a boiler
by means of an injector and in the ‘break”
in the passage of the water from the tank to
the boiler there are disadvantages, which the
present inventor obviates by providing a tank
connected with an overflow pipe of the in-
jector, the tank being arranged on the foot
board of the locomotive, although the tank
might be arranged at any other convenient
point.

AUTOMATIC STOP FOR PISTONS.—E. C.
THorscHMIDT, New York, N. Y. The inven-
tion has reference to improvements in auto-
matic stops for pistons actuated by steam or
water pressure, the invention being particu-
larly adapted for use in connection with power
hammers; the object being to provide a simple
means to cushion a piston when near the end
of its stroke.

INTERNAL - COMBUSTION ENGINE. —F.
Morey, Scrafford, W. Va. This invention is an
internal combustion engine of the type in
which the. reciprocation of a piston or pistons
is converted into the rotation of a shaft by
means of a drum having a continuous en-
circling cam groove, and a roller journaled
upon a pin attached to the piston and engag-
ing the groove. A pair of co-axial two cycle
cylinders act upon a piston or connected piston
heads so that two impulses are imparted at
each revolution.

Railways and Their Accessories.

RAILROAD-TIE.—R. L. Bowger, Blandburg,
Pa. 1In this patent the improvement relates
to metallic ties, and its object is to provide a
new and improved railroad tie which is sim-
ple, durable and strong in construction, prac-
tically indestructible, and sufficiently elastic
to slightly yield according to the load.

Pertaining to Vehicles,

STAND FOR MOTOR-CYCLES, ETC.—J. J.
HaNSEL, Muskegon, Mich. The rear axle of
the cycle is backed into the opening of a cast-
ing and a lever swung rearwardly and down-
wardly, thereby forcing the upper end of the
lifting rod upwardly against the steps of the
cycle, thus raising the rear wheel of same off

reaches the point at which it is desired to! the floor, allowing a pawl to engage the rack.

The cycle will be held off the floor,
upon it may be tested, repaired, etc.

SLED-PROPELLER.—J. J. HANSEL, Muske-
gon, Mich. This invention may be character-
ized as an attachment to automobiles, employ-
ing front and rear sets of sled runners, with
a suitable frame connecting the front and
rear sled runner, through means of supporting
springs, and further, as employing peculiar
prepeller wheels, adapted to be driven by the
automobile or other engine, or by manual
means obvious to the skilled in the art.

DUMPING DEVICE FOR VEHICLES.—M.
I. TurrLe, Fort Morgan, Col. One object of
the invention is to provide a device which is
tilted into position to allow the load upon the
vehicle to slide from the same, by weight of
the loaded °‘vehicle, while the weight of the
unloaded returns the tilting platform to its
normal position through the change of posi-
tion of the center of gravity of the vehicle
when loaded and unloaded.

DRAFT ATTACHMENT FOR VEHICLES.—
J. M. SuppurH, Manhattan, Kan. The inven-
tion pertains to a draft device especially
adapted for use where a team of horses is
employed, and the purpose is to provide an
economic arrangement that will draw equally
from each side of the center of the axle, and
which will effectually prevent the tongue or
pole from having a whipping action, and
which will also render the draft exceedingly
easy.

where-

Nore.—Copies of any of these patents will
be furnished by Munn & Co. for ten cents each.
P’lease state the name of the patentee, title of
the invention, and date of this paper.
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HINTS TO CORRESPONDENTS.

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

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

Inquiries not answered in reasonable time should be
repeated; correspondents will bear in mind that
some answers require not a little research, and,
though we endeavor to reply to all either by
letter or in this department, each 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
rather than general interest cannot be expected
without remuneration.

Scientific American Supplements referred to may be
had at the office. Price 10 cents each.

Books_referred to promptly supplied on receipt of
price.

Minerals sent for examination should be distinctly
marked or labeled.

(10555) P. E. J. asks : When the ele-
ments cesium and rubidium are placed in
water they decompose it with the liberation of
H, which takes fire, but does Cs give the flame
a blue color, or Rb a red? In nearly all books
on chemistry I find that the element erbium
has never been isolated. On looking through
Merck’s Index, 1896, a catalogue of nearly
every chemical known, I find it thus: “Erbium
(E) metal, dark gray powder.” Also tell me
if this element is not like didymium, which
has been split into different elements? A.
Cesium was named from the blue lines which
its flame gives in the spectrum, of which there

are two. The word cmsium means skyblue.
Rubidium in a similar way gives two dark
red lines. The word rubidium means dark red.

Both are from the Latin.—With reference to
erbium, Remsen’s ‘“College Chemistry” says:
“A final statement cannot be made as yet. It
is even questionable whether it is an element.”

(10556) J. D. asks: Will you kindly
tell me how and what preparation is used in
sticking pictures on glass so that it will not
blister? Most of the art stores have for sale
pictures that they call “medallions,” which
appear to be a piece of glass pasted over the
front of a picture. I have endeavored to do
this, and have wet my picture and coated the
glass with a thin coating of thin white glue
and also paste, and also with library paste.
It looks very well while it is moist, especially
after I have rubbed all the air bubbles out, but
after it dries it appears flaky in places, as if
the picture did not stick to the glass. I have
also tried putting the picture on under water,
thinking by this means to keep the air from
getting between the picture and the glass. A.
According to the Werkstatt, clean the inner
hollow side of the glass thoroughly, pour on
gelatine dissolved in boiling water, lay the
picture on and pour on gelatine again, so that
everything swims. Then neatly remove what
is superfiuous, so that no blisters result, and
allow to dry. The following recipe is said to
be still better: Gelatine, 16 parts (weight) ;
glycerine, 1 part (weight); water, 32 parts
(weight) ; methylic alcohol, 12 parts (weight).
The mixture is prepared by causing the gela-
tine to swell in water, then dissolving it with
the use of moderate heat, adding the glycerine,
stirring thoroughly, and pouring the whole in
a thin stream into the alcohol.

(10557) The I. L. & S. Co. ask: Can
you furnish us the formula for a dry powder
chemical fire extinguisher, such as is used to
throw on fire to extinguish? A. 1. Alum 24
per cent, ammonium sulphate 52 per cent, fer-
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rous sulphate 4 per cent. 2. Common' salt 60
per cent, sal-ammoniac 60 per cent, sodium
bicarbonate 80 per cent. 3. Sal-amnioniac 100
per cent, sodium sulphate 60 per cenf, sodium
bicarbonate 40 per cent.

(10558) J. H. writes: Will you please
inform me who manufactures the gas ignition
pellet for sale? Also what the ingredients are,
and in what proportion they are mixed, and
how fastened to the mantles which render
them self-igniting mantles? A. There is only
one substance within our knowledge which can
be heated by a stream of gas striking it, so
that it will ignite the gas. That substance is
spongy platinum. It is used in the Dobereiner
lamp, where a stream of hydrogen impinges
on a platinum sponge. Platinum in this form
is capable of absorbing 800 times its volume
of oxygen, which does not enter into combina-
tion with it, but is simply condensed into its
pores, and is available for combination with
other bodies.

(10559) M. H. N. asks: If a raceway
measures 2 feet 6 inches deep and 5 feet 8
inches wide, and water flows at the rate of 60
feet per minute, what is the flow per hour,
and what is the probable amount of horse-
power obtainable from a head of 18 feet? A.
A flow of water 2 feet 6 inches deep by 5 feet
8 inches wide at the rate of 60 feet per min-
ute, at a head of 18 feet, is, theoretically,
equal to 28.9 horse-power. About 75 or 80
per cent of this could be utilized commercially
by a turbine, if the flow of water and head
remain constant.

(10560) J. N. R. says: You will do
me quite a favor if you will solve the follow-
ing problem for me: Supposing we have a
vessel with a hole in the bottom into which
fits a hollow tube closed at both ends and six
inches long. We will say this tube fits the
liole so that no water could leak through, yet
works with perfect ease. Now say we should
put into this vessel four inches of water; what
would the result be if the tube weighed one-
fifth the weight of the water? Would the
tube rise, or would it go through, or would it
remain stationary? Have submitted this prob-
lem to several very “learned’” men in this city,
but none of them seem to ‘“have time” to work
it. They all say they could do it if they just
had time. By solving the above for me and
explaining why, you will confer a great favor.
A. If the hole in the bottom of your vessel is
round and smooth, and the hollow tube fits it
perfectly and without friction, as you say, the
tube will fall through the hole, whether there
is water in the vessel or not, and it will take
just the same force to hold it up when the

i steam engines?

the size of the pipe and the quantity of water
delivered per* minute are known? A. The
horse-power of the pipeis estimated by multi-
plying the number of cubic feet of water per
minute in the pipe by 62.4, multiplying this
by the head in feet, and dividing this product
by 33,000.

(10564) A. P. says: Will you kindly
inform me which is the best way to can sweet
corn for further use so it will not spoil, such
as the canning factories do? A. Among fruits,
etc.,, green corn is one of the most difficult to
preserve by canning. The following is the
method in use by many of the large canning
establishments: The corn, after removing from
the cob, is filled into the clean cans so as to
leave no air spaces. These are placed in a
large oven or other air-tight vessel, and sub-
jected to hot steam under pressure. The
harder the corn, the longer the exposure
required to cure it; it is said that in some
cases as much as eight hours is requisite, but
usually much less than this. A large vessel
of boiling water, in which the cans are im-
mersed, may be used instead of the steam
oven, but is not so effective. On removal
from the oven or water bath, as the case may
be, each can (they must be filled- to the cover
with fruit) has the cap with a very small hole
tapped in its center immediately soldered on.
As soon thereafter as the can stops blowing,
as the escape of steam and air through the
vent is termed, the hole is  quickly soldered.
This must be done before the air begins to
enter. Other fruit is cured and canned in like
manner ; tomatoes rarely require longer than
fifteen to twenty minutes steam curing. Where
the pits are left in fruit, a longer time is
requisite to completely destroy all fermenta-
tive germs.

(10565) A. V. B. says: 1 Theoretic-
ally what are the most favorable conditions
for obtaining the greatest efficiency compound
A. Theoretically, the highest
efficiency with a compound steam engine can
be obtained with the highest possible boiler
pressure and the most perfect vacuum attain-
able, and the cut-off in both cylinders arranged
so that the steam in each case expands down
to the back pressure line. Practical considera-
tions, however, and the influence of the con-
densation of the steam in the cylinders, ma-
terially alter the last half of this statement
in practice, and the steam is seldom expanded
more than from two to three or three and a
haif times its original volume in each cylinder
of the compound engine. 2. For given stroke,
what should _be proportionate diameter of
cylinders? A. There is no fixed rule governing
the proportioning of the diameters of the
cylin'ders of either simple or compound engines.

vessel is full of water as when it is empty.
The reason for this is that water exerts a|
buoyant effect on bodies which are immersed |
in it, causing an upward pressure on the bot-‘
tom of them. If your tube is so protected by
the hole in the bottom of the vessel that the
water cannot get underneath, it can have no
buoyant effect. If you fill your vessel suffi-
cient!y full of water to have the water cover
the upper end of the tube, the water will exert,
a downward pressure on the top of the tube,
which should be added to the weight of the
tube, in order to get the total force with which
it tends to slide through the hole.

(10561) J.W.H.says: Will you kindly

Practice and the judgment of engineers differ
widely on this point. You can get a good
idea of the proportions that are used in com-
mon practice by going over the files of any of
the leading power journals and noting the
comparative sizes of the cylinders given for
the different engines that are described. By
making a calculation of such figures from
them, you obtain the best rule for cylinder
proportions which it is possible to formulate
with the present state of our knowledge. 3.
Is there any rule for proportioning stroke and
diameters of cylinders for given rate of piston
speed. A. The piston speed does not ma-

tell me how to rid a house of cockroaches? A.
Some years ago we had a cockroach powder
analyzed and found it to consist of powdered:
borax 90 per cent; corn starch 10 per cent,
and a little coloring matter. We think this
will answer your purpose.

(10562) ° W. F. N. writes: I wish to
elevate 125 miner’s inches of water 18 feet,
and have a waste flume 39 feet long, 6 feet®
wide, 12 inches of water deep, running 20
feet in 4 seconds. What is the best way to
do this? There is no fall at end of flume, and
I wish to utilize the power the water gives.
Would it be best to put in an undershot wheel
with lifting buckets in each side, or an under-
shot wheel and work a centrifugal pump or
any other kind of pump that is best adapted
to the work? A. The flow of waste water in
your flume, at the rate of 20 feet in four sec-
onds, corresponds to only about 3-100 of one
horse-power. This would lift only about 8-10
of one cubic foot of water to a height of 18
feet per minute, if it could all be utilized.
The amount of power available is so small
that w2 do not consider it at all practicable
to attempt to use it. A gas engine and a
centrifugal pump would probably be your most
feasible plan.

(10563) J. N. P. says: Please answer
the following questions: 1. How is the horse-
power of a river estimated, when the depth,
breadth, and fall per mile are known? A. The
horse-power of a river is estimated by first
finding the number of cubic feet of water that
flow per minute when the river is at its lowest.
This may be obtained by multiplying by the
average velocity of the water per minute. This
veloeity may be determined approximately by
timing rods loaded at one end as they float
down stream. It is next necessary to ascer-
tain what head or fall is available for a
waterwheel, in case the river is dammed or
canals built. The horse-power equals the
number of cubic feet per minute multiplied by
62.4, multiplied by the available fall in feet
and this product divided by 33,000. 2. How
is the horse-power of a pipe estimated when

terially influence the cylinder proportions,
other things being equal, and high piston speed
is favorable to good economy, and the best
engines have a piston speed varying according
to their size and design from 600 feet per
minute to 700 or 750 per minute 4. Which
do you consider the best type of compound
engine now operating on the different rail-
ways? A. The experience with compound
locomotives has been too short for engineers
to decide definitely which is the best type.
With stationary engines, the cross compound
Corliss engine is conceded to be the most
economical. 5. What are the difficuities to be
overcome in adapting the compound engine to
the locomotive? Tiiese answers to be based
on the performance of a two-cylinder com-
pourd or one high and one low pressure cylin-
der. Any information along these lines not
covered by questions asked will be appreciated.
Please give comparative performance of simple
and compound engines, same power working
under same conditions, relative to cost of per-
formance, consumption of fuel, etc. A. The
difficulties that have to be overcome with the
compound locomotive are: First, the difficulty
in starting on grade or under heavy load.
jSecond, equalizing the work on the two sides
i of the engine under all conditions of load.
Third, the balancing of the reciprocating parts.
Fourth, the difficulty of simultaneously vary-
ing the cut-off in the two cylinders in such a
way as to get the same effect as is obtained
by shortening the cut-off in the simple cylin-
der. Fifth, the increased danger of break-
downs, due to the more complicated mechanism
and the difficulty of getting engineers who can
I intelligently operate and care for the compound
[engine. With stationary engines a gain of
nearly 40 to 50 per cent may be obtained by
| compounding. With locomotives the decreased
fuel consumption is not quite so great, 35 per
cent being perhaps an average figure.

(10566) H. E. C. writes: I am seek-
ing information concerning wagons. I feel
quite sure that some experiments have been
"made relative to the size of wheels, size of
"axle skein proper, location of load, etc., but I
am unable to find such matter in published

form. I need the information in preparation
of an article for an agricultural paper upon
farm wagons. Can you help me out in any
way? A. Theoretically, the larger the wheel
and the smaller the axle the less the friction.
Practical considerations of strength and con-
venience therefore govern the determining of
the sizes of wheels and axles used. As a rule,
larger wheels are used on the rear axles of
wagons. Therefore, a load can be drawn
more easily if it is placed near or over the
rear axles. The wagon also steers more
readily if the load on the front axle is small.
These are the only points governing the loca-
tion of the load. In Vol. XIV., page 1014, of
the Transactions of the American Society of
Mechanical Engineers, you will find an article
by Thomas H. Brigg on the haulage of horses,
which may interest you.
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THE Foop AND DrRuUGs AcT. June 30, 1906.
A Study with Text of the Act, Anno-
tated, the Rules and Regulations for
the Enforcement of the Act, Food In-
spection Decisions, and Official Food
Standards. By Arthur P. Greeley.
Washington, D. C.: John Byrne - &
Co. 8vo.; cloth; 176 pages. Price, $1.50.

No act has had such a far-reaching effect
as the “Food and Drugs Act,” and of no other
act has the interpretation been so often sought.
This volume fills the need for a work embody-
ing a discussion of the law and a description
of its provisions. Chapter I contains a treat-
ment of the ‘“General Purposes and Scope of
the Act”; Chapter II. “Procedure under the
Act,” and Chapter III. ‘‘Articles to which the
Act Applies.”” Chapter IV. deals with ‘“Adul-
teration,” and Chapter V. with ‘“Mishandling,”
Chapter VI. discusses ‘“The Guaranty” in its
different phases. The last chapter, Chapter
VII., consists of miscellaneous notes on the
enforcement of the act; stock in hand; labels
and similar subjects. The Appendix gives the
Standards of Purity for Food Products, as
well as much valuable information. The style
of the book is clear and the arrangement of
the topics convenient.

THE HANDY WORLD ATLAS AND GAZETTEER.
New York: Frederick Warne Co.
16mo.; cloth; 160 pages, 120 maps.
Price, 456 cents postpaid.

A small and convenient atlas consisting of
a collection of remarkably clear maps, and an
alphabetical list of geographical names with
their locations.

THE DESIGN OF WALLS, BINS, AND GRAIN
ELEVATORS. By Milo S. Ketchum.
New York: The Engineering News
Publishing Company. 8vo.; cloth;
393 pages, 260 illustrations in the
text, and two folding plates. Price, $4.

With the improved methods of handling grain
and other granular materials, it has become
necessary to design bins on economical lines.

While the problem of bin design differs from

the design of retaining walls in many ways,

a thorough knowledge of the theory of the re-

taining wall is necessary to a correct under-

standing of the problem. Probably no subject
with which the civil engineer has to deal has
evoked so much discussion as the design of
retaining walls. One class of writers has
evolved elaborate mathematical theories, while
another class has approached the subject from
the empirical side. Many of the mathematical
enthusiasts have failed to appreciate actual
conditions of the wall and filling; while most
of the ‘“rule of thumb” writers show an entire
lack of knowledge of the fundamental theories
underlying a theoretical discussion of the sub-
ject. Mr. Ketchum has based his discussion
on ‘“Rankine’s Theory’” in which the filling is
assumed to consist of an incompressible,
homogeneous, granular mass, without cohesion,
in which the particles are held together by
friction. Although by no means perfect, this
theory gives a working basis on which a sys-
tem of design can be raised which is quite as
scientific as most of those followed in engin-
eering. The discussion is given in three parts:

Part I The Design of Retaining Walls. Part

II. The Design of Coal Bins, Ore Bins, etc.

Part III. The Design of Grain Bins and Eleva-

tors.

THE ENGINEERING INDEX FOR 1906. Com-
piled from The Engineering Index
published monthly in the Engineer-
ing Magazine during 1906. New York:
The Engineering Magazine, -1907.
8vo.; pp. 395. Price, $2.

The present volume follows closely upon the
appearance of Volume IV., recently reviewed in
these columns, and practically brings the
Index down one year closer to date, as it con-
tains entries which appeared in the monthly
installment published in the Engineering
Magazine down to the beginning of 1907. This
““Annual” retains the classification used in the
magazine for the benefit of the specialist who
desires to see current literature on this sub-
ject assembled in a limited space. While the
annual issue does not, of necessity, preclude
the publication five years hence of any quin-
quennial volume on the same model as the
others, it is hoped by the publishers that it
may prove to be a more serviceable arrange-
ment to the majority of readers. Further, its
prompt appearance year by year, while the
literature it records is still fresh and timely,

may make it superior to the larger volume in
serving the interests both of its readers and
of the publishers of the technical journals in-
dexed. The Index covers 250 technical and
engineering journals in six different languages,
about one-quarter of the periodicals indexed
being in languages other than English. In
every case a brief abstract is’ given, showing
the scope and purport of the article, and in
many instances this is sufficient for the pur-

pose of the investigator without further
reference.
BirpcRAFT. A Field Book of Two Hun-

dred Song, Game, and Water Birds.
By Mabel Osgood Wright. With 80
full-page plates by Louis Agassiz
Fuertes. New York: The Macmillan
Company. 12mo.; cloth; 317 pages.
Price, $2.

The study of birds is a charming amuse-
ment which is within the possibility of every-
one, live where he may. Scarcely a spot is
to be found in which there is no bird life, or
which is not within easy distance of a locality
in which bird life abounds. Our great cities,
with their parks and muscums, afford quite
as great opportunities as the country for car-
rying on this pursuit.

“Birdcraft” contains the very information
that all but the most technical students desire.
It presents in very attractive form the habits
of all the birds of this region, as well, of
course, as their names and descriptions. The
volume is attractively bound and conveniently
assembled.

OUTLINES OF INDUSTRIAL CHEMISTRY. A
Text-book for Students. By Frank
Hall Thorp, Ph.D. Second Edition.
Revised and Enlarged and Including
a Chapter on Metallurgy by Charles
D. Demond, S.B. New York: The
Macmillan Company, 1907. 12mo.;
602 pages, 116 cuts; cloth, $3.75.

This book furnishes an elementary course in
industrial chemistry which may serve as a
groundwork for an extended study of the sub-
ject. It describes the more important chemical
processes, but with somewhat less detail than
would be fitting in a larger work. In spite of
the number of excellent works on metallurgy
already in existence, this subject has been
given a place, owing to the needs of certain
colleges and technical schools. The subject of
the coal-tar colors, however, has been con-
densed to the briefest outline, since it is always
included in courses on organic chemistry.

The treatment of the various subjects is clear

and concise and the ground covered very ex-

tensive. An excellent idea of how chemical
industries are carried on can be gained from
this book, evén by the layman.

INDEX OF INVENTIONS

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

June 4, 1907,
AND EACH BEARING THAT DATE

| See note at end of list about copies of these patents.]

Accounting device, credit, M. E. Gibson.... 855,767

Acid concentrating apparatus, sulfuric, A.

Gaillard  ..........iiiiiiiiiiiiiiiaa., 856,048
Adding machine, A. R. Jennings.......... 856,157
Aerial vessels, sustaining device for, I

GIUDEr & iiitiititenenerenenennnnnennn 855,945
Agricaltural implement, W. J. Orr.... . 855,902
Agriculutral machine, T. J. Thorp 855,696
Air brike locking device, Orange & Bowers 855,863
Air compressor, L. B. Cousans.......... 855,697
Air cooling and humidfying apparatus, Minto

& Kelly oviiiiiiiiiiiiiiiiiiiinnnnnn, 855,719
Alarm lock, Miller & Kunzinger.......... 855,469
Alloys, heat treatments of steel, J. Church-

Ward .. i e i 855,756
Alternator, self-exciting, L. J. Le Pontois 855,713
Anchor for airships, D. Thomas............ 856,003
Anesthetics, -apparatus for administering,

P, V. Brooking............ciiiiiiiin.. 855,931
Automobile and other vehicle, A. C. Heath 855,776
_Automobile horn, 1, E. Stump et al........ 856,001
Automobile shock reducer, W. Grothe...... 856,053
Autombile stop, automatic, C. 0. Lambert.. 855,711
Automobiles, chain driving gear case for,

F. Charron ......c.ueeeveeiennenennnnnns 855,878
Awning, J. C. Knabeschuh . 855,579
Awning, T. H ReeS........ccoveiiiennenns 855,668
Axes, pivoted nail claw for, W. L. Marble. 855,859
Axle box dust guard, R. Purdie 855,666
Bag lock, L. B. Prabar.............. .. 855,974
Bagasse furnace, F. I, Willems .. 856,011
Baling press, B Rhodovi.................. 855,669
Bar. See Grate bar.

Battery, B. B. Downs ...........ecvenn.. 355,880
Battery plates, making st .

Silvey oo e 855,991
Bearing for electrical and other instruments,

jeweled, J. Wennstrom ................ 856,007
Bedclothes clamp, A. Grandjean............ 856,052
Bee smoker, F. Danzenbaker .......... .. 856,133
Beer cooler, triple pipe, W. Griesser....... 856,140
Beer cooling or heating apparatus, E. A.

Appell ... i 856,015
Bell, electric, M. Dlato ...... . 855,729
Bell hammer, C. E. Gierding 855,701
Belts, tension regulating means for, F. D.

L) ol 855,899
Bench back attaching bracket, A. J. Schoe-

NECKE . itiii ittt e e 855,817
Bicycles and motor cycles, attachment for,

T. . Razoux ..............0.0.. ve... 855,979
Bicycles and the like, locking apparatus to

prevent theft and unauthorized use of,

T. B. JanSSCN .uvinrnennenennnnnnonnn 855,854
Bisulfite liquor, apparatus for making, N.

Heath ...........iiiiiiiiiiiiiiinnnnn. 856,195
Block system, C. & J. Harper.. . 855,571
Blower, pressure, A. Mathis............... 856,171
Blower, turbine-driven, A. C. E. Rateau.. 855,809
Boats, life-saving device for, J. Husser.... 853,890
Boats, means for recovering submarine, H.

Oswald . 856,096
Boiler, H. Del Mar . 855,446
Boiler flue cleaner, Eichelberger & Hibner.. 855,563
Roiler furnace, steam, P. R. Kime 855,642
Boiler support, C. H. Foster.. 855,453
Book, loose leaf, H. I. Seddon. . 855,988
Book or pad, manifolding, A. 855,997
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Automatic

Lathes

Cross
Feed
FOR FINE, ACCURATE WORK
Send for Catalogue B.
SENECA FALLS MFG. CO.
695 Water Street,
Seneca Falls, N.Y., U.S. A,

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

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

and Turret lL.athes, Plan-
FOOt and Power ers, Shaners, and‘ Drill P’resses
SHEPARD LATHE CO.. 133 W. 2d St. Cincinnati, O.

Veeder
Counters

to register reciprocating
movements or revolu-
tions. Cut full size.
Booklet Free
VEEDER MFG. CO.
18 Sargeant St.
artford, Coun.
Cyclometers, Odometers,

Tachometers, Counters
and Fine szstmqs

=_
=B
m

mJ

Leads Them ﬂN

A Motor Cycle with a past, a future and a
clean record. Manufactured by one of the
largest and best known motorcycle companies
in the country and every part guaranteed.

A WINNER

I

l wherever it has been displayed and a_fa-

‘ vorite with motor cyclists on account of its
comfort, speed and simplicity,

’ Write for Free Catalogue

| MERKEL MOTOR CO., 1092 26th Ave., Milwaukee, Wis.

Buy Pair Telephones $8.00

With 100 feet wire, easy installed

Pair Telephones for $12.00

For 5 miles single iron wire
Iron wire, per mile, $5.00. By express,
. 0. D. % $1.00 to guarantee express
charges is sent wnh order. Guaranteed to
suit or money refunded.

Learners’ Telegraph Set, - 82.50
Pocket Flash Light, - - - 5
Electric Door Bell Outfit, - 1.00

} FARR ELECTRIC C0., 170 W. Adams St., Chieago

88° CASOLINE

For Gas Machines
Shipped in AIR-TIGHT steel insurance drums

22 CENTS PER CALLON

Prices subject to change. W e make all grades of
gasoline and will be glad to make quotationsonan
kind, shipped direct from our retfinery at Cleveland.

The Energine Refining Co., 555 Cuy. Bld., Cleveland,O.

B. F. BARNES ==
ELEVEN-INCH SCREW
CUTTING LATHE

For foot or power as
wanted. power
cross feed a.nd com-
gound rest. A strictly
igh grade, modern
tool. Ask us for print-
ed matter. Descriptive
circulars upon request.
B. BARNES CO.
Rockford, Ill.
European Branch, 149 Queen
Victoria St.. London, E. C.

uee

Pipe Cutting and Threading Machme
For Either Hand or Power

This machine is the regular hand machine supplied
with a power base, pinion, countershaft, etc., and ¢g
can be worked as an ordinary power
machine or taken from its base for
Pipe 14 in.
to 15 in. diameter handled easily in
small room. Illustrated catalogue—
price list free on application.

THE CURTIS & CURTIS CO.
6 Garden St., Bridgeport, Conn.

use as a hand machine.

Branch O(’ﬁce, 60 Centre St., N. Y.

The Man Who Gets
THE

Cushman

must invest enough money to insure
Good Material and Workmanship.
Cushman Motors have ground cylin-
ders, pistons, piston rings and crank
shafts, crank and piston pins hard-
ened, ‘gas tight adjustable bearings.
All parts finished “according to mi-
crometer measurements and are inter-
changeable. Write for Catalogue if
interested. Engines from 2 to 14 h.p.,
2-cycle, light weight, easy starting.

Cushman Motor Co., Lincoln, Neb.

Weight 185 Ibs,

8. P.

Automatic Water Supply

Most economical, reliable and efficient. If
you have running water the Niagara en-
gines will elevate 35 feet for each
foot - fall obtainable from spring,
brook, or river, delivered to any
distance. Writé for catalogue.

Niagara Hydraulic Engine Co.
140 Nassau Street, N. Y,

How to Construct
An Independent -Interrupter

In SCIENTIFIC AMERICAN SUPPLEMENT, 16135,
A. Frederick Collins describes fullg and clearly with
the help of good drawings how an independent multiple
interrupter may be constructed for a large induction
coil.

This article should be read in connection with
Mr. Collins’ artrcle in SCIENTIFIC AMERICAN SUPPLE-
MENT, 1605, ‘“ How to Construct a 100-Mile
Wireless Telegraph Outfit.”’

Each Supplement costs 10 cents; 20 cents for the
two. Order from your newsdealer or from

MUNN & CO., 361 Broadway, New York

Bookbinder, adjustable, M. Z, Kirk......... 855,894
Bookbinder’s leaf applying machine, L.
Daniels .....ciiiiiiiiiniiiieiinnnnenns
Bosom stretcher and holder, J. Konsel.....
Bottle, T. Taylor......c.ooveiieuniiennnenns 856,00
Bottle holder, J. Van Hall.........c..0n.
Bottle machines, plunger for, R. Johns....
Bottle, non-refillable, M. A. Brown........

Bottle, noa-refillable, J. D. Mitchill . 855, 800

Bottle stopper, A. Westlake . 855 917
Bottle washer, H. C. Vogel................ 855,912
Bottles, jars, and other receptacles, closure
for, J. V. Hull ......c.ccviivnniinnnnnn 855,782
Bottling machine, C. W. Elliott. . 856,135
Box, S. Bachmann .............ceeeeuunnns 855,746
Brace and stretcher, combined, W. Johnson. 855,641
Brake head and shoe, C. P. Smith......... 856,186
Brake mechanism, ratchet, J. M. Bosenbury 855,876
Brake shoe, J. J. Tatum..........cc0veuunn. 856,188
Brewing material, T. B. Wagner.. 855,599
Brickmaking machine, E. L. Martin... . 855,716
Brush lock feeding appliance, Rehfu &
Buch ..tviiiiiiiiiiiiiiiiiiiii i 855,811
Brush drllllng and tufting machine, Rehfuss
Buch .....ciiiiiiiiiiiiiiiiinanan, 855,810
Brush for bottle washing machines, P. Boch 856,191
Brush, fountain, E. S. Current............. 855,758
Brush handle socket, A. J. Warren. .. 855,600
Buckle, E. N. Humphrey.......... .. 855,637
Buckle sleeve, D, A. Huffman.............. 855,459
Buckle strap, reinforcing, A. S. Blowers... 855,750

855,922

Buffing roll, P, Bacigalupo .......
855,680

Buggy top supporter, A. M. Walt
Bug%y tops, joint for folding,

L8770 o 855,864
Building block, composite, J. Muir......... 856,176
Building block, interlocking, "A. B, Nichols 855,657
Building construction, D. G. Hadley....... 855,704
Building construction, Stransky & Riley... 856,000
Burglar alarm, electric, B. J. Cizkovsky.. 856,132
Button, O. L. Henerlau.................... 855,575
Button turning machinery, 8. O. McMaster. 855,901
Cabinet, R. Hunt..............counen. 856,155
Cable hanger, C. L Peirce, Jr......occuue 856,099
Cables into conduits, apparatus for feedmg,

J. Hutchins. 855,952

Cage, D. W. Jones . . 855,784
Calcium carbid, nroduc 2, )

855,476, 856,477

Cam, B. 1. W. Hanson.........ceeeeeeenne 855,773

Camera stand, P. V. W. Welsh.... .. 855,825

Can nozzle, safety, W. H. McNutt
Candies, dipping frame for coating, P. Pan-

855,525

L0100 b T 855,804
Car, combination metal and wood, E. I.

16T U 855,839

Car construction, E. I. Dodds............. 855,838

Car controlling device, motor, H. L. Hooke. 855,780
Car .door operating mechanism, gondola, E.

L DoddS «.vvvvvnrenrnnennennannanns .. 855,837

Car draft rigging freight, H. C. Stickel... 855,998

Car fender, I.
Car fender, S. Concannon..
Car, motor, D. Hawk.........
Car, railway dumping,
Car replacer, W, F.
Car window, E. S. Bucknam
Cars, electropneumatic braking device for
railway, R. Wikander
Carbureter, F. E. Henabray
Carbureter, L. B. Gaylor....
Card grinding machine, J. F.
Cards, playing, H. C. Ward.........

H. Caliga.....cooevvinnnnnns

Carding machine, S. Cordingley . 856,031
Carpenter’s tool, W. T. Bubb.... 855,834
Carpet beater, R. J. Green... . .. 856,139
Cartridge, G. E. Loeble......ccoviieiennnns 855,958
Case. See Ticket case.
Cash and parcel carrier, J. L. Baldwin.... 856,189
Casket handle, J. Waddell.............. .. 855,644
Ceiling construction, L. L. Sagendorph..... 855,816
Cellulose, nitrating, A. Voigt............. 855,869
Cemeut block molding apparatus, J. B. Tal-
bot . e 855,822
Cement composition and making the same,
TG R 855,868
Cement or concrete construction, armored,
G. AJEII0 wrvrerereienrararananenanans 856,013
Centrifugal machine, B. Ljungstrom . 855,580

Centrifugal machine, T. H. Miller... ... 855,718

Chair, J. E. Hanger.......cevvvuirennecnnss 856,058

Chair seat frames, corner brace for, W. P.
Heberger ......cveeeeeeneeeecosnsnnnns

Chart exhibitor, A. W. Howell... 855,636

Chuck, drill and hke clamping, J. Albrecht

Chimney top cowl, J. W. Kayser

Chuck lathe, H. A. Hillenbrand.
Churn, J. Smlt .............
Cigar and tobacco moistener, E.
Cigarette, J. Cavargna ...................
Clamp, She:ar & Rhodabarger
Cleaning implement, H. G. Lykken

Clevis, plow, M. C. Adkins............... :

Clock, repeating alarm, W. S. Hawthorne. . 855,775
Cloth, etc., apparatus for doubling, J. Fish. 855,881
(‘loth treating, S, Hermann .............. 55,708
Clothes press and wardrobe, J. L. Gideon.. 855,628

Clover hullers, stone and gr)t separator for,
M. Follett .........

855,625
Clutch W. R. McKeen,

855,524

Cluteh, C. W. Sponsel...... .. 855,867
Cluteh, P. E Welton........ccoovveevnnn.. 855,915
Cluteh device' for automobiles, C. E. Car-

penter . ...t iiieea, 855,501
Clutch, friction, C. C. Jacobs, reissue...... 12,657
Clutch means for intermittently rotating a

reciprocating part, White & Duryea... 855,683
Coat hook, J. Patterson...........eeeeeeees 855,586
Cock, gage, A. Fredrikson. .. 856,047
Coffee urn, D. O. Dowe. . 855,842
Collar, D, J. Kelly 856,069
Combustion generating apparatus, contlnu-

ous, E. P. NoyeS ............. . 855,726
Commutator grinder, Bryant & Bery . 855,877
Compasses, G. Schoenner ............c.... 855,592
Compo board and producing same, J. E.

D IF: o) o =5 ¢ 855,792
Concrete forms, apparatus for raising, Fol-

well & Sinks .....ovviiiiiiiiiiienn., 855,452
Concrete steel suspension arch, E. J. Schau-

WeCKer ... ..., 855,986
Concrete tie, M. E. Woodbury . 856,125
Conduit, G. Russell ........... . 855,985

Coop or crate, O. J. La Bauve

. 855,790
Corn, apparatus for heading Kafir,

Sparks ........... 855,819
Corn drill, W. Kirn ........ . 855,787
Cotton chopper, S. Stallinge 855,995
Cotton chopper and cultivator, combined,

W. B. HIndman ........c.ceveevvieenes 855,634
Cotton chopper and cultivator, combined, R.

H. Purnell .........ciiiiiiiniennnnn. 855,977
Cotton chopping and corn hoeing machine,

combined, J. Jackson ................. 855,639

Cotton plcker J. B. Neil ..

. 856,178
Counter, E. T. Willson.....

1. 855,827

Counting board, A. D. Dunn. . 856,041
Crossing gate, automatlc, R. D ...... 855,660
Crusher and pulverizer, M, F. Wllllams,

TeISSIIE  iitiiiiiiiii ittt 12,659
Cue rest, G. F. Williamson ............... 855,684
Cultivator shovels, adjustable clamp for,

J. St. John.....ooviiiiiinnnniann, 855,487
Cup. See Drinking cup,

Current generator, constant, C. P. Stein-

1171 855,484, 855,485
Curtain fixture, C. L. Hopkins............ 855,781
Curtain raiser and controller, E. Harris... 856,144
Curtain stretcher, H. E. Southworth... 55,908
Curtain support, side, W. B. Pearson 855,970
Curtain suspension device, T. Ludwig 856,076
Cuspidor cleaner, O. Kerouse......... 856,160

Cut-off, automatic, H. Price.
Cuttlng block, G. E. Damels .. .
Damper mechanism, H. A. Starr ........... 856 107
Pental fillinegs. inlays, and crowns, manu-
facturing fumhle, J. N. Crouse ........ 856,034
Dentimezer, Bod . 855,875

Detinning, C. E. Aeker .. 855,491
Dial holder, O. Ohlson .. 856,092
Die stock, adjustable, .. 855,752
Dish washer, T. E. Jones..........cc.... . 855,785
Dish washing machine, . 855,570

J. A. Hamelback
Disinfection, process of, F. Duret. ..
Display rack, A. C. La May.......
Display rack; seed, L. L. Morse.....
Ditching machine, I. H. Erickson..
Door fastener, A. L. Bergsten..... ..
Door fastener, M. D. Merring€...........

SORE THROAT

To prove the Efficiency of

Hydrozone

to Sore Throat Sufferers, I will send
One 25 Cent Bottle Free
to anyone mentioning this paper
and sending 10 cents to pay postage
and packing. Hydrozone is a harm-
less germicide, indorsed and success-
fully used by leading physicians. Not
genuine without my signature on

label. Ask for Booklet on Treatment
of Diseases. Sold by Leading Drug-
gists.

-

Chemist and Graduate of the * Ecole Centrale des
Artes et Manufactures de Paris” (France

Dept. U, 63 Prince Street, New York

Mobiloil

is especially

prepared to meet

the particular re-

quirements of every

make of automobile. It comes in

various grades—a special grade for
every make of engine.

is the only perfect automobile lubricant.
Sold everywhere in barrels

and cans of varying capa-

cities. Send for Mobiloil

booklet which lists every

make of automobile and

tells what grade of Mobil-
oiltouseforeach,It’sfree.

Mobiloil manufactured by

VACUUM OIL CO.,
Rochester,
N.V.

GAS ENGINE DETAILS.—A VALUA-
ble and fully illustrated article on this sub]ect is con-
tained in SUPPLEMENT No. 1292, Price 10 cents. For
sale by Munn & Co. and all newsdealers,

Sparking
StorageBatteries

1000 Miles On One Charge
BEST for LEAST MONEY

Guaranteed for One Year

BELL PUMPS
Will Save Your Tire

Franco-American Auto & Supply Co.
Sole Agents
1404-1406 MICHIGAN AVENUE CHICAGO, ILL.
‘WRITE FOR DETAILED DESCRIPTION

THE “LEADER.”

1} H. P. Gasolene Auto-Marine Engine
Built like a watch. Beautifully Finished. Accu-
rately Constructed. Light, Strong, Reliable, and
Noiseless in operation.  Suitable for launches
from 15 to 19 feet in length. Price complete,
$75 net, no discount. Thoroughly guaranteed.
Perfect Speed Control. mplete descriptive Cata-
log upon application. \Ianu actured by

CLAUDE SINTZ,
K 292 S. Front St., Grand Rapids, Mich.

Look For The “S”

It means: Strelinger, Strength,
Superiority in material and finish;
Savings, in maintenance and fue
account; Silent Running ; Sat=-
1siact10n, toall who buy a =<trel-
inger. Four cycle, 1 to 4 cylinder.
Mechanical or Jump-Spark Equip-
ment. Write for catalog; our prices
will interest you.

I'HE STRELINGER MARINE ENGINE CO.

48 Fort St. E., Detroit, Mich., U.S.A.

“Ghampion” Telescopic Steel Rods

- P;rrr.w‘rt:o-vg%mﬂﬂ

The Only Telescopic Rods Made of Tapered Steel Tubing
Provided with Outside Line Delivery through Guide

No locking device necessary., Rod can be telescoped
without removing line, hook or reel. Lengths, 4 feet to
10 feet. Werghts, 7to 9 ounces. Descriptive folder and
price list free.

THE VAN DOREN MFG. CO., 56-58 W.Van Buren St., Chicago

PEERLESS
SUT-PROOF PLUGS

Guaranteed absolutely self-cleaning.

If you are troubled with sooty plugs
send for full details, we can suit you.
Peerless Equipment Co. (Not Inc.),
170 So. Clinton Street, CHICAGO

PATENTED

Door hanger and track, combined, C.

Bundy 855 691
Door securer, J. R. Hall. . 855,569
Draft attachment for vehi .

L. McReynolds ................. .. 855,724
Draft forcing device, J. P. Johnson .. 855,460
Drawing instrument, C. A. Terry.... . 855,734
Dress shield, A. E. Jackson 855,638
Drill press, O. L. Dosch ........c.cevvuen. 855,841
Drinking cup and filter, combined, R. O.

Stebbins ...l 855,820
Drying apparatus, E. C. Horst............. 855,853
Dust on streets, roads, and the like, manu-

facturing means from wood tar for pre-

venting, Mattar & Funcke......... . 855,860
Dyeing apparatus, L. Destree 856,13
Easel, R. T. Anthony.......... .855,743
Egg carrier, C. H. Cronk...... 855,939
Elastic wheel G. Perruchon .... 856,100
Electric furnace, A. C nggms ........... 856,061
Electric furnace and process, P. L. T. He-

roult, reissue ......... ... .0l 12,658
Electric motor controller, W. D. Pomeroy.. 855,972
Electric motor governcr, A. F. Pieper..... 855,805
Electric motor, reciprocating, R. P. Irving. 855 513
Electric motors and similar devices, con-

troller for, H. W. Leonard............ 855,897
Electric regulating device, J. F. McElroy.. 855,723
Electric resistance furnace, E. F. Price.... 855,480

Electric signal, G. Langlume..
Electric signal, R. Pfeil

Electric wiring, floor box for, H. Krantz.. 856,165
Electrical cut out, P. T. McNally......... 856,085
Electrical safety device, R. Apt.. .. 855,440
Electrical switch, J. P. Appleby. ... 855,494
Electrode for arc lamps, S. P. Wilbur..... 855,738
Electrodes, cooling jacket for electric fur-

nace, F. M. Becket .................. 855,441
Electromagnetic waves, radmting, P. C.

Hewitt .............. . 856,150
Elevator, C. A. Lindstrom . 855,957
Elevator engine, L. M. Van Slyke. . 855,543
Elevator sefety device, B. Lehn... ... 855,646
Engine bearing, W. B. Mason............. 856,170
Engine or motor muffler, W. A. Webster... 855,913
Engine spark producing mechanism, explo-

sive, L. D. Stamps .....ecvvvvennnnans 855,996
Engine -starting mechanism, hydrocarbon,

Staub ...l 855,909

Engines, safety device for starting explo-

sive, E. R. Bathrick.................. 855,610
Equalizer, five-horse, E. 0. Doak. .. 856,193
Escapement, O. £70) « R . 856,091
Exhaust devices, suction

Hecker .......cciiiiiiiiiinnnnnnns 855,888

Explosion engine, H. N. Bickerton et al... 855,442
Explosives of reduced freezing point, manu-

factarving nitroglycerin, O. E. W.

Stohrer ......... . ..iiiiiiiiiiiiiiee., 855,595
Extractor. See Nail extractor.
Eyeglasses, L. L. Mincer.......c.coceeeeunan. 855.861
Eyeglasses, E. B. Meyrowitz.... .. 856.070
Tascine, cellulated, D. Neale......... . 85?,5&“.’)

Feed
Feed
Feed
Feed

hopper, poultry, H. A. Nourse.
trough, G. D.
trough, automatie, C. W.
water heater, R. C. Stevens
Feed water heater, W. Griesser ..
Felly and tire, auxiliary, C. Bucklan
Fence post, J. S. Grassfield

Koehler. ........... LR

Fence post brace, A. H. Fetzer 856,624
Fence posts, reinforcement for cement, E.

R. Stowell .....uiiiiiirernniinieeeenns 855.999
Fence tool, J. L. Albin ... ... 855,549
Fence, wire, W. M. Dillon ... 856,039
Fertilizer spreader, W. S. Hayden......... 856,147
Fiber treating apparatus, textile, R. G.

Campbell ......ouiriiniiennnnneennnans 856,029
Fifth wheel, Knight & Cogswell 855,954
File, F. A. Willlams ......... 855,826
Filing cabinet, F. W. Tobey 856.113
Fire alarm cn'cult, 1. Kitsee 856,162
Fire extinguisher, H. M. Gille% 856,050
Fire lighter, H, P. Vogel . 855,488
Fireproof bur]ding construction, C. Col]ms 855,694
Fixture support, adjustable, T C. J An-

dersen .....ieiiiiiiiiiiii ittt 855,830
Flexible joint, G. R. M. Wilcox 855,739
Float, W. A. O’Brien............. 855,659
Flue plugging device, W. H. Tracy.. ... 855,735
Fluid pressure engine, J. F. Mitchell....... 855,799
Fluid pressure regulating device, G. Dalen. 855,620
Fly trap, G. T. Haan ..........cccivnn.. 56,055
Fly trap, Brugel & Passmann.. 856,128
‘Flying machine, R. Lewitz . 856,073
Folding chair, -'W. Gymer...... . 855,770
Folding chair, M. T. Bedford ............. 855,872
Food product, manufacturing a sugarless, J.

BOUMA  ..ivenrnenennnennnnnnnennnnnns 855,928
Frog, M. Chila ............. . 855,879
Fuel, artificial, B. H. Reed ........... .. 856,101
Furnace and ﬁre box arch, M. .. 855,495
Furnace stoker, H. A. MacClyment ......... 855,581
Furniture and piano polishing composition,

J. R. Fitzgerald ...................... 855,451
Furniture, combination, Margolin & Karron 855,520

Furniture, knockdown, W. R. Dean. .. 856,036
Gage, Ww. McLaughlm . 855,964
Game, F. M. Greer ... 855.455
Game, D. C. Pingrey ............. 855.728
Game apparatus, J. W. Wallace. 856,118
Garment form, A. L. Traviss..... 856,004
Garment holder, S. Levy............... ... 855,956
Garment supporter, Raymond & Jensen.... 855,529
Garment supporter clasp, B. E. G. Noble... 855,802
Gas burner safety device, A. A. Churchill.. 855,936
Gas generating apparatus, acetylene, A. C.

Einstein .......... ... .. i i, 855,843
Gas generator, I. N, Enright........ .. 855,699
Gas generator, acetylene, P. O. Hays .. 856,148
Gas generator furnace, L. Bemelmans . 855,749
Gas lighter attachment, W. Roche.... . 855,531
Gas mantles, producing self lighting, F.

Mayer ittt 855,798
Gas producer, A. de Galocsy et al..855,845, 856,137
Gas washing and cooling apparatus, H. L.

Doherty .....iiiiiiii i i 855,448
Gases or of gas and air for illuminating

purposes, apparatus for producing mix-

tures of. H. L. Karger 855,953
Gate, J. M. Higbe ........ . .. 855,948
Gate, E. J. A. Rice.............. .. 855,980
Gearmg friction, A. O, Carman . .. 855,500
Gearing, worm, A. T. Collier..... . 855,937
Glass and su:mlar articles in p

for holding, C. C. Roth. .. 855,813
Glasg mold, D. D. Hughey .. 856,154
Glove sustainer, L. L. Brown.. ... 855,833
Gold washer, B. J. Jayne..... .. 855,640
Governor, engine, S. S. Hell......... .. 856,056
Governor, explosive engine, N. Young .. 855,490
Grain grader, G. H. Rich .......... ... 855,981
Grain sampler, H. M. Gray . .. 855,849
Grate, H. A. Smith .......... . 855,538
Grate, Margolin & Karron 855,795
Grate bar, H. Truesdell ... 55,823
Grating, E. E. Canda . 856,131
Grease cup, F. G. Hunter.. 55,889
Grinder, J. N. & N. J. L 856,167
Guano distributer, R. W-. .. 855,593
Gun stock, F. Balson...................... 856,016
Guns, fluid recoil brake for, Motz & Muller 856,174
Hammer, claw, O. E. Palmer............. 856,097
Hammer, drop, C. Prott.......... . 855,976
Hammer, power, O. B. Reynolds. . 855,730
Harness hook, C. A, Leonard..... . 855,464
Harrow, J. E. Wheaton............... . 856,009
Harrow and cultivator, S. G. Calaway..... 856,028
Harvester needle, S. Smith ......... . 855,539
Harvesters and similar machines, g

mechanism for, H. H. Kryger......... 855,645
Harvesting  threshers, combined -cutting

knife and distrituter for, W. Maloney.. 855,519
Hasp, J. C Griffin .................00... 855,566
Hat and coat rack, Rose & Brady.. . 855,732
Hat fastener, B. Mulecahy .......... ..855,722
Hay rake, norse, G. W. Bacon. . . 855,686
Head rest, A. H. Brown............. 856,025
Heat radiating ring, I. S. Barnett.. 855,687
Heater, T. G. Palmer.........c.cocvu... 855,904
Heater, H. . Langenhop 855,955
Hinge, M. A Tieck... 856,112
Hinge, four-way gate, be g . 856.008
Hitching strap clamp, Skmner & Myers.... 855,675
Hook. See Coat hook,

Horn support, V. H. Rapke..........co.u.. 855,978
Hora2shee calk, A. Smith... .. 855,534
Horseshoe calk, W. Merrick ... . 855,717
Horseshoe machine, A. Smith 855,535
Horseshoe nail c’encher, J. N. Doss.. 855,505
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Horseshoes, apparatus for rolling billets in
the manufacture of machine-made,

Smith ......oiiiiana.. ceeriesseneees 855,633
ere ls mone I“ Hot ai:* engine, O. Ringbom .. 856,102
Ice creeper, O. A, Ncrlund.......eccu0. . 856,089
Ice cutting machine, Dorsey & M1tchell. .. 856,040
sellln a“tomoblles_ Incandescent burner for liquid hydrocarbons,
R. E. Walther .........cieiiiveniinns 855,824

Incubator, H. W. Axford. . 855,871

. 856,043 B g y frybrss

Incubator, M. Fanders.......
_Rgad fﬁzs ﬁrOﬁOSZfZO” (lﬂd Infant protector, T. D. Avara .. 855,651 & [y AR COMMON- } il
t 4 t Ignot mold, F. McMahon Wil .. 855 655 Y / / ?:;:;T:O \ nSo TowERS,
Ink feeding mechanism, C. Williams.. .. 856,121 . .
wri efor Zﬂﬁi’ maior Ink well, H. MAliCK...u..eeuneeennnnnnnn 856,077 e
If h . D Insu%%ted wires, means of testing, N. A.
there 15 not a Dragon enc 10 LT 1 856,012
. . gO ag y eInsulating stud and making the same, E.
already established in your town, W. MEX Leoeeieniinnninsinsiinsoasnnns 855,471
" : : Internal combustion engine, A. R. Bellamy. 855,611
W Ute us fOI‘ 1nformat10n about our Jar or bottle closure, A. M. Craig......... 855,503
3 3 - Jars, botitles, and like receptacles, closure B a g ¥
introductory plan.  This plan en TOT, M. "D. CODVEISE. ... enurnnnnennn 855,695 N ‘ \ K S sumaTo

ables you to get a car for your own Journal bearing, J. W. Packe 855,903 . b i W ) i aecrnoce,

Journal box, P. J. Harrigan ......

H . . 856,059 - : /. 7 \ v : / 3 Y e 17250 TOWERS. ’
use with very little investment, and Journal box and lid, C. G. Hawle 855,947 &
: : Key ring, J. V. Reid............ 855,630
also gives you the opportunity to Tabeling machine, F. X. Malocsay......... 855,715 :
1 - Lacing hook setting machine, automatic, )
establish a profitable ?‘r}lld perma TDATEO] & TAEE otcnernarnnnenrrnensns 855,497 R
nent business if you wish. ~Corre- | | Lacing the uppers of shoes, machine for, oo oo, I T RAN S M 'l SSION STEEL TO WERS
spondence 1S 1nv1ted from ﬁnan- Ladder, step, W. F. Stevens... .. 856,108 E : . GA LVA N IZED
. 11 ble b : Ss Ladder, step, P. F. Wagner. .. . 856,116 - & o i
Clally resp0n51 usine men. Ladder, truck, T. gainos '''' 855:’{1% For high tension transmission Imes They are made from 30, to 150 feet in
R %gﬁlp)’ bal.lll‘cr?eht‘(,)l’wa A aBsi;eilavde.llt: .... o ggg:(ﬂl P . ""height, and to withstand -liorizontal strains at the top, of from_ 2,000 to 30,000
Lamp cap, incubator, J. T. Molloy. . 855,523 pounds We design and build these towers. and guarantee them under.actual test

Lamp shade, F. Baumer.,.....eeevvnn ... 856,190

Lamps, globe closure for electrie arc, I . to tully meet the specified requirements. Completely GALVANIZED by the hot
BOANEE  +evvveeeeeeeeeensceseennnnnsn. 855,926 - process after all work of manufacture has. been completed.

Lamps, machine for basing incandescent, N E
Ww. BUITOWS .eevveeens Ceeeceneann . 856,129 X AERMOTOR CO, CHICAGO

Landside, A. A. Hughes..... .. 856,153 . -

Lantern, tubalar, A, T. Bishop...... 855,443

Lantern, tubular, Bishop & McCapn. .. 855,612

Latch, J. W. Pettijohn .....c00iiveeiennns 855,662

Latches, tail stock for wood turmng 0.
LATS0D v e eenneennennsnncnnennsennnenes 855,858 ke

Leather splitting machine; A. F. Hertig.. 855,576 BURNS’ Adjustable Telephone Holder and Extensible Bracket

Lifting appsratus, L. R. Shelden.€........ 855,990 Send us $3.75 to cover cost of Bracket For flat top or

roll top desks.

and transportation charges, and we will
Liquid distributing apparatus, H. Barber... 855,496 ; Has largest ra-

Lock and latch, combined, W. L. Frazer... 856,046 | ndyou oucof these brackets. It for

t like it, dius of action.
Lock and latch mechanism, H. G. Voight. 855,679 | fiiurm oo s we il suivad par s of aetion
Locomotive engine, J. F. Wentworth...... 855,682 | money., We will send you upon re-
Locomotives, signal indicating device for, quest, free, bulletin No. 136Y,
855,920 It tells also of our wmplete
. 855,815 Telephone Kxchaunges.,
Loom picker stick check, 855,873
TR Loom shuttle, A. J. Jackson. . 855,514
\ Loom shuttle, Lacroix & Cunn 855,791
24'26 HIPI Looms, drawi?(g 111\00k forhwarp threads in 855521
H weaving . Mattausch ...............
TOlII‘II‘Ig cal' Looping ma&hines, needle arm for, R. W. ’ 47
Water:cooled motor, silent shaft drive, selective GOTTLY  oeeosssanronnnenneenaneanns 855,8 7|
type sliding gear tral,lsmission, plenty of power Eg%gfé&tl’?g (EVIC:Vaédmlre o ggg }}67
tor hills and bad roads, best material, workman- § Lubricators, automatic draina
3 - A ge attachment i
ship and finish, carries five people comfortably, rpag 205 I+ G Hubbard....o ... 856,151, 856,152 THE STRONGEST TUBE MADE
ail bag catching an elivering device, H
YOCHUIN +nrtvsvnsnnnnsasarsnenrnr. 855,685 _ tmported or Domestic
Manure and straw gatherer, A. Dahlin. . 855,445 3 S OPTADPNC y
Marble snapping device, W. L. Hoffman.. 855,949, PARKER; STEARNS & COMPANY,
Marczl waving iron, Keble & Rensman..... 855,709 T8 % 22(‘ SOUTH STREET hEW YORK
Marine wooden structures, method and appa- Aneriean Electrioc Tolephone Co., 6400 to 6600 State St., Chicago >
ratus for protecting, T. N. Prudden... 856,588 _ o
Match liox, A. G. %lat% . .. 825,293 - -
Match holder, E. . illiams.eeeecennens 855,489 0
Mattress mak’ing mwachine, C. W, White... 855,737 m N Ilt Vapor L TH E EU REKA C Ll P
. . Measaring apparatus, construction of, M. ulite ¢ A s Lamps The most useful article ever invented
. GEhLE  +vvveaaaesneee vneeeseesiosnnns 855,846 For Home, Store and Street for the purpose. Indispensable to Law-
< = Z ” re ree yers, Kditors, Students, Bankers, Insur- [}
Measurmg mstrument H. Roos ........... 855,865
The Dragon Roadster, $2000 | | Messirins standing tifabef, devicé i, . C [ g meontcare e s anog Conypatics and boslnoss wbn £ci- g
] DAILYIDIE  «avnnoeennnnsnnnrecennennns 855,759 Yrall Lamps, Chandeliers, Stree ra. e Do Daper chib. =
Same chassis as touring car but with 34-inch Meat-treating apparatus, J. Cunning .. 85§:618 se?gss'hourcs 0]18’%: Célllz‘fgerP “No Es?e?isrlelgga't%?itlly}at%ntggxg: Eﬂmggf ZEI.J(S )
wheels. Not a freak racing machine butabeau- Mecl}amcal movement, J. Y. Porter....... 855973 No Smoke. No Odor, To be had of all booksellers. stationers ™
g id Medical appliance, A. C. Heath..... .. 855,573 B k Ahsolﬂtely safe. THEY SELL AT SIGHT,
tifully built car for comtort and long service. 48 Dy 5 B . and notion dealers, or by mail on receipt
ully built c e hich gt ¢ 4h Medicine receptacle, F. J. Russell.......... 855,984 ; - Extf‘]uswe teTtorytomwagmm @ Write for | ofprice. Sampleca.rd bymail, free. Man-
miles an hour spee aratez ich is fast enoug Metals and other -materials, testing the . i?ha ogue a§ ln G ufactured by Consolidated bafef]y
?nd will notg rack dtgtle m};ascdgm:;y to pieces as nardness and density of, W I. Ballen~ icago Solar Light Ce. Dept.@, Chicago ' Pin Co., Box12. Bloomfield, N.
urious racing speed alwa . tine .......ooiiiill. . 855,923
Meter, A. H. McAlpin . 855,473
3|st%ﬁg%?\‘:sﬁylnogsosgaﬁa%g;phia Miclrof)hsone, Nl.] H, I:lllolland . 855.458
b Mill ee Roller mill.

- 4 Minerals, separating, A. F. Kirschner . 855,895 [) (] ° (]
Mixing device, J. C. W. Greth............. 855,631
| ottt e, 68 i 6 i S8 e dcientiric American
- - g | Motor control, H. B. EIMerSOn «.eveenevnns. 855,623
A UTOMOBI LES Motor controlling device, Mlttelstrass &

Fraaz 855,470

BOUGHT, SOLD AND EXCHANGED - Motor speed controlling mechanism, explo- 4 4
- : sive, J. A, Mller............... veen-s 855,582 cilope 1 O ecel S
e largest dealers and brokers in NEW AND SECOND- Mower, lawn, J. G. Oman... 855.527
HAND AUTOMOBILES in the world, Automobile Suppliesa Mower, lawn, L. Pederson...... L 855.587
cut Qrices. We handle everything pertaining to an auto Multicolor pr:ess C. Williams ... .. 8561120 °
mobile. Send for complete bargain sheet No. 129. Music roll fastener, M. R. Hageter........ 855,851
TIMES SQUARE AUTOMOBILE CO, [} Music sheets, etc. clip for turning over, '~ otftes an ueriles
- P L Blobel i X
1599-1601 Broadway, New York Musical instrument playing attachment, F.

L. Marshall .....cceiieeeeeneennnnnnns 865,465
Muzzle, I&.I.S‘Earamie ... 855,856 REVISED EDITION

“ REX” The King of Hill Climbers | X ctietor, e, "B Nattocia ;1001000 885,528

........... . ]
Maae in London, England, by largest Nailing or riveting machine, J. M. Gimson 15’000 Recelpts 734 Pages Prlce $5.00
Motorcycle concern n the World. =3 T 855,454
English Road Record 826 miles in 48 Navigation, P. L. T. Heroult ............. 855,510

hours, 36 minutes. A high class im- | Nibple attachment for points, E. Skelton.. 855,992

ported machine, same price as Ame- Nurl(i)lgé _cylinders, apparatus for, B. J. a5, 658 MAILED TO ANY PART OF THE WORLD
i#' rican machines. Let us send you Nut axiéenWL'Pounds """"""""" 855’664 U
full details and price list. The | Ny’ Jock) Hutson & Neal. Ll 855,512
REX?” sold only by Nut lock, G. W. Darling..... ... 855,608 HE SCIENTIFIC AMERICAN CYCLOPEDIA OF RECEIPTS,
FRANC() AME];ICAV AUTO & SUPPLY CO., | Nut lock, F. W. French.. ... 855,700
1404.1406 Michigan Avenue, Chicago. Nut lock, P. R. Hinkle ... ... 855,779 NOTES AND QUERIES has had an unprecedented sale. It has
Nut lock, C. C. Halgren... ... 855,946 . . o .
$40 MOTORCYO LE 0il burner, L, A. Blubaugh. ... 855,688 been used by chemists, technologists, and those unfamiliar with the
0§1 burner,. G. Larsgn ............... 855,8:57 1t ith 1 d h d nstrat d that it 1 b Ok hi h 1
. We have the largest Tine of New f| | il cake trimmer, Dion & Belanger........ 855,836 arts, w. equal success, an as demonstrate a S a bo whic S

Oiler, mechanical, C. R. Radcliffe..856,180, 856,181 . . .
dnd used Moter Cycies, Parts 84 § | Ore distributer, B. Argall ss5.744 | useful in the laboratory, factory or home. It consists of a careful compila-
Towast, prices,  E hi distribut dial, P. Arg .. 855,745 . . . . . )
e bt oy e S | | Ore e ooy GrRh E Are? so1as | tion of the most useful receipts, and information which have appeared in the

233 and only exclusive Motorcycle
0 fnsWndvonis semt ous | | Backage, C. F. Mitchell. - - 8561rs § SCIENTIFIC AMERICAN for more than half a cen-

k MSS#=5 1907 Catalog. Repais a specialty. Pail clamp, I. P. Stenstrom 855,540
Harry R c Louis, M Pail, collapsible, 7. L. Morrison. .- .. ... 855,063 | tury. Over 15,000 selected formule are here collected,
arry R. Geer Co., 851 McLaran Ave., St. Louis, Mo. Painting, making a design, . D. Rob- N
| il e T o ss5,012 | nearly every branch of the useful arts being represented.
Paper’ feeding mechanism, C. Williams..... 856,122 3 3 3
COSMOPOLITAN | pabe Iarbling machine T W, Newbery. . .47 | Many of the principal substances and raw materials used
A cit; f th 1d. Th Pavement and making the same, Sinek & @ 1 1 1 1 -
bes:léieeglpgst azd“g;:atmest nel Blome .......... g .................... 856,105 n the arts are deSCrlbed, and almOSt every lnqlurY re
the world. Bought by the world Peat, collecting ﬁ;ﬁllg.rfs_vnt}{b_lfl.ﬂ}‘. COﬂveyef ss5.051 | 1ating to formule will be found answered. It is more
D- W. Haydock Autamobile Nifg. Co. | Peeling machine, vegetable, H. Robinson... 855,481 i i i i
St. Louis, Mo. Pen, fountain, M. W. Moore.............. 856,082 than a recelpt bOOk’ as in most cases it gives all

Phonograph, Aylsworth & Dyer.

- 855,604 § the standard and special formulee, thus enabling the

. H Fhonogiraph, Durand & Aiken.............. 855,622 N X - .
VlCtOl' Hand=Forged AUtomOblle Phonogr&)h blanks, making, J. L. Ayls- 455,557 reader to find a receipt which fits his peculiar need. An
WOIth it iiiiieneenenerennconncnnann 55,5 . .

Water cooled ; 2 cycle engine 4)¢ x4 cylinder; | Phonograph recorder and reproducer, E. L. alphabetical arrangement with abundant cross references
wheels 37 inches; 1}4-inch Goodyear cushion D 1 e 855,828 .
tires; runs from 1to 95 miles perhour. No | Phonograph records, making duplicate, J. makes it an easy work to consult. Those who are en-
country too rough or hilly for the Hand- W. Aylsworth ......... 855,553, 855,554,855.605 . . . . -
Vorged Vietor. Price $450, including | Proroeraph reproducer, L. Devineau....... 856,038 gaged m ally branCh Of lndUStl‘y Wlll ﬁnd thlS bOOk Of
leather top, tenders, lamps, horn, tools, etc. | Phonograrhic records, composition for, J. . . .
White for eatalogue and £all particalars. W Aylsworth 2. o posttion ~ tor e the greatest practical value, and we especially commend it to those who are

VICTOR AUTOMOBILE MFG. CO. Photographic film holder, A. Schalek.

103 Carroll Street, St. Louis, Mo. | Photometer, C. H. Williams in search of an independent business, as they will find many formulee for the
Piano, automatic. R. A. Rodesch...

MOTORS wnd CASTINGS, Also MATERI ALS and BLUEPRINTS | Pick having detachable points, A. Thompson 855,677 | manufacture of salable articles which will be worth many times the cost of

i 5 5 isti 5 5 . .
We have bieyele, automo- | A0S 0 B SO er for, R 855935 § the book. The Appendix contains the very latest formule as well as 41
1e.staglonary and marine W. BEALON «eenrneenueeineeenness ... 855,924 : s g .
motors, from 1305 H. P. | 5, Vo 00 expansivle, T. 0. Howelt) . 856,063 tables of weights and measures, and a Dictionary of Chemical Synonyms.
X\ fit fits any bicvele. Send | Pipe ﬂouplmg, air, R. 8. White, Jr........ 856,119
{\ stamp for literature and lls;llpekjomégls meaJns If‘ochalkmgt P. E. Snow ggg (ligg _—
| particulars. acket oser, rassington..........
) SHAW MF@. CO. Planter, cotton and corn, Goodnight & Duf- 55,853 Send for Full Table of Contents
Dept. E, GALESKURG, KANSAS | ) B0 <o 1 G Goden 1000000000000 Soaienn Mailed Free on R equest
Platen releasing device, W. Ruger, Jr..... 855,532
VOU USE GR'NDSTUNES Plow and seeder, F. Thurrid.......... . 855,678 . T .

Plow. ditching, E. W. Moody.............. 855,720

,’,’;.,s.?m'.',‘.’i ‘{;a'nlzi 5.}’,',’,‘;:’,’,.?,‘,’}‘.',4‘:‘215,‘;32 Plows, harrow attachn ent for, J. L. Crisler 856,033 MUNN & ‘ OM PANY Publish ers
% kept in stock. Remembver, we make a | Pneumatic drill, P. H. Murphy............. 856,083 9
’ spelmaltyof selegmn{rirfstonetﬁ tloral] s;ie’-, Pneulllatic transmissior system, J. J. Stoet- 856,109 .
= cial purposes. Sendfor catalogue “ 1”1  zel .. .. i iiiiiiieiieeieraeaaas 3
@’h The CLEVELAND STONE CO. Pneu[!lnaglc& t\g})@ Eystems, hand hole for, 856,145 363 BROAD W AY, NE VU YORK

ar OVAK cvi.iinieiiiieeenn [ 5

2d Floor, Wilshire, Cleveland, 0. Polishing machine, E. Kruger.....eee.e.... 855,644
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Home Mechanics
for Amateurs

By GEORGE M. HOPKINS
Author of ¢ Experimental Science?®

12mo, 370 Pages, 320 Illustrations
Price, $1.50 Postpaid

The book deals with wood-working, household orna-
ments, metal working, lathe
work, metal spinning, silver
workmg; making model en-
gines, boilers and water
motors; making telescopes,
microscopes and meteoro-
Jogical instruments, elec-
trical chimes, cabinets, bells,
night light s, dynamos and
motors, electric light, and
an electrical furnace. It is
a thoroughly practical book
by the most noted amateur
experimenter in America.
Every reader of ‘‘ Experi-
mental Science” should
Eossess a copy of this most
elpful book. 1t appeals to
the boy as well as the more
mature amateur. Holidays
and evenings can be profita-
. bly occupied by making use-
ful articles for the home or in building small engines or
motors or scientific instruments

Experimental Science

By GEORGE M. HOPKINS

Revised and Greatly Enlarged. 2 Octavo
Volumes. 1100 Pages. 900 illustrations
Cloth Bound, Postpaid, $5.00

A New, Revised, and Enlarged Edition has
been issued

Owing to the amrount of new matter added,
the book is now pub-
lished in two volumes,
handsomely bound in
buckram. Of the addi-
tions which have been
made, among the most
important are: A full
illustrated description &
of 4 H. P. Electric Mo-
tor, % epared expressly
for thisedition of ** Ex-
perimental Science ’;
chapters on AlLernat- |
ing-Current Machinery,
and clear, concise Ex-
E‘lanatlons of Wireless

elegraphy and Tele-
phony, Electrical Meas-
uring Instruments, the
Electric Clock, the
Telegraphone, ngh
Tension Currents, the
Nernst Lamp, and
methods of measuring
the heat of the stars.
No other work contains
such a fund of trust-
worthy, up-to-date sci-
entific information,
presented in a clear and simple style.
scriptive circular.

Send for de-

Scientific American
Reference Book

12mo, 516 Pages, Illustrated, 6 Colored
Plates

Price,”$1.50 Postpaid

The result of the queries
of three generations of
readers and correspondents is
crystallized in this book
which is indispensable to
every family and business
man. It should be found on
every desk. It is extensively
used by government, officials.
It has been revised by ex-

perts. The book contains
50 000 facts and is much more
complete and exhaustive than
bas ever been attempted. It
is profusely illustrated with
engravings, many of them
imparting the information by
means of comparative dia-
grams. It is like no other
book. It tells how to harness
a horse and read a gas meter
as well as giving hundreds of
statistical tables. The very
wide range ot topics treated
may be judged by the table
of contents which_is mailed
free on request. Remit $1.50
and the book will be promptly
mailed.

The Scientific
American Boy

By A. RUSSELL BOND
320 Pages. 340 Illustrations
Price, $2.00 Postpaid

This is a story of outdoor boy life, suggesting a 1arge
number of diversions

which, aside from af-
fnrdmg eatertainmnt,
will stimulate in boys
the creative spirit. In
each instance complete
practical  instructions
are given for building
the VaI‘lOuS articles.

‘I'he needs of the boy
camper are supplied by
the directions for mak-
ing tramping outfits.
sleeping bagﬁ and tents;
also such other shelters
as tree houses, straw
huts. log cabins and
caves.

The winter diversions
include instructions for
making six kinds of
skate sails and eight
kinds of snow shoes and
skis, besides ice boats,
sconters, sledges. tobog=

ans and a peculiar
Swedish contrivance
called a **rennwolf.” I

Among the more in- g
structive subjects covered are surveying, wigwagging
he liogr aphing and bridge building, in which six different
kinds of bridges, including a simple cantilever bridge,
are described.

In addition to these, the book contains a lJarge number
of miscellaneous devices, such as scows, canoes, land
yachts, windmills, water wheels and the like. A com-
plete table of contents sent on request.

MUNN & COMPANY, Publishers
361 Broadway, New York City

i
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e

i
I

A

12mo.

Post hole digger, R. T. Jenney..... ceseess 856,066
Potato "digger, G. N, Holland.... .e. 855,457
Potential -regulator, J. H. Duncan......... 855,450
Powder ccmpacting dewce for drugglsts, 0.

Ware  ciniteiiiiiiitiieeeiacsienecans 856,006
Power shovel, R. deen .................. 856,018
Fower - transmission - device, regulatable,

Whyland & Hollister ..........covuene 855,918
Power transmitting mechanism C. B. Hat-

fleld - veetiit e i e 855,774
Printing -apparatus fox checks, drafts, ete.,

G. - Heene .. . . 855,707
Printing in colors; -J. ‘A H H t . . 855,705
Printing machine, rotary, E. Mert: 856,079
Printing -press, ‘H. F. Bechman....855,748, 856,126
Projectile, A.- M. MaZer.....ecocveeennanas 855,466
Proof pwzss, C. Williams......... .. 856,123
Propulsion, -narine, - Y. Wadagaki. .. 856,115
Pump, W. F. Jacobs ............ .. 855,783
Pump jack, O. O. Furru....... .. 855,626
Pump piston, J. W. Mallonee....... . 855,647
Pump, self measuring oil, J. B. Davis..... 855,504
Punching and shearing machine, R. Gerlach 855,765
Punching ma-<hine, metal, E.- W. Summers,

855,821, 856,110
Puzzle, F. H. Lehman ...........ccccvuu... 856,196
Pyrographic burner, J. Hetherington....... 855577
Race, live animal, Rcberts & Titus....... 855,670
Radiating circuit, aerial, P. C. Hewitt..... 856,149
Radiator for heating apparatus, W. J

W. J. Burroughes, Jr 855,692
Rail bond, J. J. Brennan . 856,127
Rail joint,” S. G. Weir.... 855,914
Rail joint, C. L. MeVoy. 856,087
Rail joint, J. R. Norris. 856,090
Rail tie, L. L, Cowen........... . . 856,032
Railway and other vehicle coupling, J.

land-Smith- ... .o il 855,649
Railway conduit, electric, J. S. Alexander.. 855,492
Railway rail fastening, R. G. Musgrove... 855,472
Railway rail holder, F. B. Byers........... 855,755
Railway rail joint, S. A. Neéubhard. . 855,725
Railway signal, C. C. Phillips............. 855,971
Railway signaling device, electrical, E. L. '

Orcutt .....oviiiiiiiiiiiiiiiiiinnnnns 856,094
Railway switch, electric, E. F. Winfield... 855,601
Railway tie, H. . Matthews............. 855,960 | -

Railway vehicle coupling, automatic, R. B.
Parsons . 856,098
Ratchet power, J. H. H 856,143
C.

Razor, T. Durham ... . 855,561
Razor, safety, L. H. Cobb.. ..... .. 855,560
Razor, safety, C. Ballreich .. 855,608
Razor, safety, R. Martin..... ... 856,078
Razor, safety, J. J. Meehan ..... .. 856,172
Refrigerating apparatus, F. A. Rider .. 855,983
Refrigerating car, F. J. Gilroy....... . 855,768
Refrigerator, Mitchell & Wineland........ 855,962
Registering mechanism, coin operated,

Grover & Barber .......ciieveiiiniinn. 855,850
Relay, electric, I. Kitsee ......... . 856,163
Retort, extracting, J. G. Gardner 856,049

Revetment " for shores or banks,
Neale
Revolver jacket, extensible,

anchor,

J. Adrianson.

D.
. 855,584
..855,439

Revolvers, hinge joint for, J. C. E. Leach. 855,793
Revolving table, J. W, Hull............... 855 951
Rheostats, slowing device for, W. B. Mason 8 )797
Ribbon holder, E. S. Gray.....cceeeeeeeees 855 848
Rifle attachment, P. M. Mayville... . 855,648
Rifle, magazine, B. W. Punches... 855,689
Rifle magazine, J. Lauber........... 855,896
Road bed equipment, J. D. Kneedler. 855,643
Roller mill, J. Wustenhofer......... 855,602
Rolling mill, Fellows & Hubbard....... 856,044

Roofing, ready made, Crabbs & Pendery.
Rotary engine, 0. 0. & O. Goserud, Jr.

Rotary engine, E. T. Haun............ 855,852
Rotary engine, M. Schmidt.... 855,906
Rotary meter, P. Politowski.. 855,663
Rotary motor, J. Ripberger ..... 855,590
Safe attachment, C. W. Burkhead. . 855,499
Safe door, W. C. Hattersley .............. 855,706
Sale machine for bread and butter, auto-

matic, E. W. Lindgren................ 855,516
Salt and pepper shaker, combination, H. W.

JacKkSOM ... i i 856,064
Sash operating device, window, 855,788

P. Knochel.
. 856,035

. 856,042
. 855,814

Sash weight, J. R Curtin.
Satchel, M. Duplessis........
Saw and drill, combined jig.

baw filing machme 0. Schmaehtenberger . 855,673
Saw set, W. H. Clendenon ................ 855,616
Scaffold support, McCoy & Wheeler. 856,084
Scale, W, Buschmann ...........ccoc00uen. 855,754
Scale and producing iron sulfate, electro-

lytically removing, C. J. Reed 855,667
Screen, J. A. Grant................ . 855,769
Screw eye driver, H. C. Rhoads............ 855,905
Screw wrench, Litzenberger & Tornquist... 855,714
Seal, bottle, A. G. Kaufman............... 856,158
Seats, adjustable back for cushion, McNa-

mara & Krummen ........... . .... 855,656
Semaphore, electric, E. L. Orcu . 856,095
Semirotary motor, J. E. Rempe.. . 856,182
Separator. See Water and gas sep
Sewing machine, buttonhole, Allen & Good-

2T B 856,014
Sewing machine for circular hemming, A.

Laubscher ............iiiiiiiiiniiiens 856,166
Shape‘s or planers, work holder for, M. &

Morton .........iiiiiiiiiia, 855,683
Sheaf loadmg machine, J. Graham. 856,051
Shearing machine, R. Gerlach...... 855,766
Sheet metal receptacle, L. F. Betts. 855,92
Shelf bracket, H. T. Sorrell............... 855,994
Shing’e, edrthen“are, Orlikowski & Koehnle 855,475
Shingle mold, J. C. Herring 55,633
Shoes, making, E. Bayard........ 855,831
Shuttle, weaving, C. C. Howland.. . 855,511
Sign, H. L. Beath.eeeeranseeeeerunnnnnnnnn 855,747
Signaling device, electrlc, E. L. Orcutt,
855, 966 to 855,968
Signaling system, electric, Orcutt & Sheldon 855,727
Skirt, lady’s, J. Greenwald 855,885
Skittle, M. Pieper ......... .. 855,806
Slitting machine, A, Allen . 855,742
Smelting furnace, E. Bosshardt 855, °27
Smelting refractory ores and producing

ferro-alloys, E., F. Price ..855,478, 855,479
Smoking pipe, R. G. Fling.. . 856,045
Smoothing iron heater, A. Du Brau........ 855,760
Snow and ice, means for Kkeeping ‘switch

and signal apparatus free from, F.

Shaw ..o 856,184
Snow, machine for traveling on, A. J. Gold. 855,882
Snow plow, P. Hannagan.................. 855,886
Sod trimming and marking device, W. Fos-

7= AP 855,844
Sound record, duplicate, J. W. Aylsworth.. 855,556
Sound records, making duplicate, J. W.

Aylsworth  ............ooue . .855,555, 855,606
Speed varying and reversing mechanism, L.

& R. Bleitz .......coovviiiiiiiiiiia, 855,613
Speedometer, J. K. Stewart . .. 855,676
Spike puller, T. C. Gatti.... .. 855,564
Spinning frame, J. Appleby........... . 855,921

.. 855,444

Sprayer for hose nozzles, J. A. Carlson....
. 855.987

Square, combination, A. B. Schlageter.

Square, T, E. Werner..........ooceuun. . 855,916
Stacker, W. W. Miller............c.coounn.. 865,650
Stake pocket and shaft bearing, combined,

E. Frame . 855,943

Stamp, elapsed time, B. F. Meln . 855,900
Steam boiler, B, E. Carr.......o.ouvee.vnn. 855,934
Steel, apparatus for treating molten, F. S.

Adams ... it it 855,603
Steering check, H. Lemp ... .. 855.463
Stove, cookmg, V. M. Braschi. .. 856,023
Stove, electric cooking. D. C. Smith....... 855,536
Stove, electrically heated, F. Gutjahr.. . 856,054
Stove leg fastening, L. J. Grinberg.... 855,567
Stoves, valve guard for gas, T. Haley. 856,057
Stovepipe holder, Gowin & Brown . 855,703
Strip serving device, S. Elliott............. 856,136

Strult with toggle action, adjustable, G. Kel-

................................... 856,159
Suspenders, right and left hand distinguish-
ing, C. K. Colvip ......civvuvinrnnnnns 855,502
Swing, E. B. ApD.v.c.veurnvnnnn 855,493
Switch box, electric, W. R. Atkmson 855,550
Switeh stand, F. M. Foster............ 855,763
Switch stand, automatic, G. M. Howe. 856,062
Syringe nozzle, H, F. Ong........cco0euene 85609?
Table. See Revolving table.
Tablet, writing, J. B. McPeek.......... ... 855,965
Talking machkine, H. Sheble . 855,674

Talking machine, .J. H. Elfering 855,761
Talking machine diaphragm, T. A. Edison.. 855,562
Talking machine sound box, L. P. Valiquet. 855,736
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Fagged ?

Follow the Arrow

Buy yourself Sc. worth of the most delicious, invigorating, refreshing

beverage that ever pleased your palate or put starch in a tired body

Will quench your thirst, relax your strained nerves, stop the

pounding in your head and fill you with renewed energy.
A liquid food for brain, body and nerves.

c.—Everywhere—5c.

Guaranteed under the Pure Focd and Drugs Act,

June 30, 1906.

Seral No. 3324
8

HIGHEST
IN
AMERICA

The manufacture of
film to the Kodak stand-
ard requires perfect
basic materials,

To insure suchmater-
ials we make them our-
selves, even to the acids.
The manufacture of
these acids made neces-
sary the highest stack in
America—366 feet from
foundation to top.

This stack is simply
typical of the perfection
in every department of
our film plant. Special
machinery, special
buildings, access to the
methods and formulae
of the best plate makers
in the world—all are at
the command of our film
makers. Back ofall this
is more than 20 years
of film experience. The
result is Kodak N. C.
Film, theonly film rated
by experts as equaling
the speed of the fastest
plates.

The film gyou use is
more important than the
camera you use.

Look for ‘“Kodak”

on the spool.

EASTMAN KODAK CO.
Rochester, N. Y.
T he Kodak City.

A SUMMER
NECESSITY

For comfort and economy LITHO-
LIN Waterproofed Linen Collars
and Cuffs are almost indispensable,
gecmlly in warm weather. Wiped
h a damp cloth they are as clean
as when mnew, with the original

whiteness, and never wilt, crack

nor fray. Cuts show Ouly a few of

the Litholin styles.
' Collars 25c¢. Cuffs 50¢.

1f not at your dealers, send us style,
| size and number wanted, with remit-
tance, and we will mail to your ad-
address, postpaid. Descriptive illus-
trated catalogue of full line sent
FREE on request.

THE FIBERLOID COMPANY
Dept. 12, 7 Waverly Place, New York City

CORNELL

ANN ARBOR

‘ WEST POINT

VASSAR

ELF‘CTRICAL APPARATUS REPRE-

' sented by Conventionai Diagrams in Drawings.—Fifty

| diagrams showing the usual method of illustrating elec-
trical apparatus in drawings. A labor saving paper.
Contained in SUPPLEMENT 1106. Price 10 cents.
For sale by Munn & Co. and all newsdealers

" Add TONE to your slal.
FFICE,

ionery in the
B

OOL or
HOME by using ONLY
Washburne’s Palent

“O K ”»”
- Paper Fasteners §

is genuine

pleasure in their use as

well as perfect security

Easily put on_or taken off with the

thumb anc{ﬁnger. Can be used

repeatedly and *"they always work.’> Made

of brass. Put up in brass boxes of 1 each

At all stationers. Send 10c¢ for sample box
of 50, assorted.  Illustrated booklet free.

THE O.K. FASTENER CO., Dept. R Syracuse. N.Y

Handsome
Compact
Strong

Simplicity Low Pressure Hydro-

GOES LIKE SIXTY
SELLS LIKE SIXTY 60
SELLS FOR SIXTY
GASOLENE

ENGINE

*For Pumping, Cream
ash Ma-

AL

Separators, Churns, W.

& chmes, etc, TREE TRI

o skfor catalog-all sizeg

GILSON MFG. €0. 100 mk St. Port Washington, Wis.

Carbon Xighting Systems for light-
ing stores, halls, churches, villages,
Originators 'and patenteeq

of the famous wick genera-
tors. Guaranteed 5 years.

The Standard Gillett
Light Co.

933 N. Halsted Street

Chicago, IiL

FRICTION DISK ]]RILL

FOR LIGHT WORK.

Has These Great Advantages:
The speed can be instantly changed from 0 to 1600 without
stoppmg or shiftmg belts.  Power applied can be graduated
to drive, with equal safety, the smallest. or largest drills
within its range—a wonderful econony ir time and great
saving 1 drill breakage. @@~ Send for Drill Catalogue.

W. F. & JNO. BARNES CO.,

Established 1872.

1999 Ruby Street, - - Rockford, Ill.

The new process for transferring any Photo-
graph to any surface. Indestructible. Pillow

Tops, etc. Can be washed. For sale by all
dealers in Photo Su?plies Or sent to any
address on receipt of 25 cents. Samplé on

Satin Free.

CHEMICAL ART CO.,
263 La Salle Street, - Chicago
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Classified Advertisements

Advertising in this column is 50 cents a line. No less
than four nor more than ten lines accepted. Count
seven words to the line. All orders must be accom-
panied by a remittance. Further information sent on
request.

BUSINESS OPPORTUNITIES.

ARE YOUR SAVINGS EARNING 10 PER CENT.?
What about the security? Is it what it should be?
Would you not like to have your money where interest
is guaranteed, where you get a share of the net profits,
bave what is equal to life insurance, the privilege to
borrow money and all these things backed up by the
best security on earth—New York City Real Estate?
The investment is better than Government Bonds—just
as safe and more profitable. We want to tell you how.
Write for our plan. The McCormack Real Estate Com-
pany, Exclusive Fiscal Agent, 869 Times Building, N.Y.

BUY New York City Lots at LIBERTY HEIGHT'.
before 3 tunnels, subways and 2 new bridges leading dir-
ect to property are opened. The nearest lots to N. Y.
City Hall in distance, time and fare. Latest improve-
ments. Eievated and surface lines through property
now, 5 cent fare to Manhattan. Easy prices, easy
terms, maps and bouks from Bastress, Vought & Co.,
350 Fulton Street, Brooklyn. N. Y.

LOOK BEFORE YOU LEAP.—[ have complete plant
and facilities for investigating and working out mecha-
nical industrial propositions. Get my opinion before
and after investing and secure the facts in the case.
It may save you money. Highest references. Write
J. Archibald Manahan, Advisory Engineer, 1901-1907
Park Avenue, New York.

“ASK OUR REPRESENT ATIVES”—any one of the
many—about the assistance and the co-operation that
our system extends to them and why they are so suc-
cessful 1n placing securities with the investing public.
We desire arepresentative in every community. Re-
quest information at Old South Building, Seventh
Kloor, Boston, Mass.,, The Hammitt Investment Cor-
poration.

PATENTS SOLD ON COMMISSION.—If you wish
to buy or sell a patent write for particularsto E. L.
P_erliins. 72 Broad Street, Boston. Patent Sales Exclu-
sively.

I SELL PATENTS.—To buy or having one to sell, write
Chas. A. Scott, Granite Building, Rochester, N. Y.

RODMAN & €O., 33D ST. AND 5th AVE., CAM-
BRIDGE BUILDING, N. Y., will finance meritorious
propositions where large capital is required in the U. S.
or Canada. Money loaned on securities. Mining, elec-
tric and steam ralroads. Manufacturing plants,

FOR SALE.

WOODWARE FACTORY.— Tub and pail factory,
saw mill, standing timber, etc., for sale in a pleasant
village. Two minutes from railroad. Good schools and
three churches. Good businessestablished. Inquire of
E. Buttrick & Co.. Troy, N. H

HELP WANTED.

MEN AND BOYS TO LEARN PLUMBING, Brick-
laying, Plastering and Electrical I'rades. Positions se-
cured. Free catalogue. Coyne Trade Schools, New Y ork,
San Krancisco and Chicago. Mention SCI. AMER.

SALESMEN.—Technical trained men wanted (o sell
machinery and kindred lines. Salary and commission.
Choice of desirable territory. Write us to-day. Hap-
goods, 305 Broadway, New York.

WANTED.—First-class tool maker; must understand
trade thoroughly. Appiy to Monitor Drill Co., Minnea~
polis, Minn., giving age, reference and wages.

WANTED. — Salesmen for town and country. At-
tractive proposition. No experience or money needed »
Barnings paid weekly. Congemnial, steady work. No de-
livering or collecting. Perry Nursery Co., Rochester, N.Y,

AGENTS—Our Wonderful Cork-puller, not a screw,
everybody needs, because no hard pulling is necessari;
fits all bottles; send for circulars; plated samples, 25C.
C. S. Hawley, 154 Leonard Street, New York.

AGENTS WANTED.

THOUSANDS IN USE throughout the world. $15.00
**Gem” Adding Machine, very compact, elegant side
line. Special offer to high-grade agents. Automatic
Adding Machine Co., Dept. 4, 332 Broadway, New York.

PHOTOGRAPHY.

PHOTOGRAPHERS, we want to get youin the habit
of reading the;American Photographer and Camera and
Dar s Room, the bigeest and best Photographic monthly.
Thz yearly subscription price is $1.50,15cents monthly
at news dealers. We will send yow four numbers as a
trial subscription for 25 cents in stamps or ¢oin. Am-
erican Photographic Pub. Co., 361 Broadway, New York.

PATENTS FOR SALE.

PATENT FOR SALE, No. 738,475, covering combina-
tion for ordinary weighing, computing, and counting
scales. Pioneering done. Market established. W. B.
Palmer, 5916 Rippey St., Pittsburg, Pa.

PENCIL - HOLDER and_ Point-Protector, outright,
Holds pencil anywhere on clothing orin ocketanS%fro-
tects point thereof. Patented May 21, 1907. No. 854,507.
Robert Klipfel, 2101 Farnam Street, Omaha, Neb.

FOR SALE.—Several valuable United States and For-
eign Patents—R. R. Safety Device, Improved Safety
Valve, and Sad Iron Heater. You deal with inventors.
Royalty. E.J. Clarke, Scranton, Pa.

FOR SALE.—Canada and United States Rights for
Patent . Automatic Window Ventilator, which excludes
dust and smoke from your rooms. Address Gilman
Moulton, 56 Cornhill, Boston, Mass.

MOTION PICTURES.

MOTION PICTURE MACHINES. Films, Slides and
Supplies from the largest store of its kind in this sity.
Sole agent Power’s Cameragraph the real fireproof ma-
chine. Catalogs. Lewis M. Swaab, 336 Spruce St., Phila.

MOTION PICTURHK MACHINES, Film Views, Magic
Lanterns,Slides and similar Wonders For Sale. Catalog
Free. We also Buy Magic Picture Machines, Films,
Slides, ete. T. S. Harbach, 809 Filbert Street, Phila., Pa,

THE MOVING PICTURE WORLD, weekly, 10 cents
per copy; yearly subscription, $2. The only paper de-
voted to the moving picture, illustrated song and lan-
tern lecture fleld. Moving Picture World, Box 450, N.Y.

EXPERIMENTAL ELECTRICS.

STUDY ELECTRICITY AT HOME. Complete course,
30-pg. detail-book, 220-pg. text-book., 200 eXperiments
over 100 pieces of apparatus. Only $5.60. Bulletin “A S’
explains. Thomas M. St. John, 848 Ninth Ave., N. Y.

EYE-GLASS SPECIALTIES.

REMARKABLE MAGNETIC SPECTACLE AND
EYE GLASS OFFER. Send stamp, no postals, for Free
Pair, coupon and testimonials. S. A. KFredrick Optical
Co., Toledo, Ohio.

AUTOS.

KIBLINGER AUTOMOBILE, $25). Built on honor,
sold under guarantee. Speeds to 25 miles an hour, 25
to 50 miles on one gallon gasoline. Wood wheels, cushion
tires, double chain drive. Satisfaction guaranteed.
‘Write Dept. 8, W. H. Kiblinger Co., Auburn, Ind.

AUTO ACCESSORIES.

EQUIP YOURCAR WITH “ HERCULES” Non-Skid,
Puncture-Proof. Tires; made by largest tire dealers in
world; agents wanted everywhere. Republic Rubber
Tire and shoe Company, 1686 Broadway, New York.

SUPPLEMENTARY SPIRAL SPRINGS SAVE your
nerves, tires, engine and patience. Kiiow the luxury of
travel. Write for Catalog **S.” Supplementary Spiral
Spring Co., 1750 Broadway, N. Y. (near 59th St. Subway.)

TYPEWRITERS.

TYPEWRITERS—Caligraphs, $6; Visible Writers, $8;
Hammond, $10; Remington, $12; Remington, two-color
ribbon attachment, $18; all guaranteed. Send for cata-
log. Typewriter Co. (Dept. X). 217 W. 125th St.,N.Y. City

SOUVENIR POST CARDS.

PUBLISH POST CARD PHOTOS.—Anything, any-
one, anywhere ; from any photo, print or sketch—name
on each as pu bfisher. 1 post cards, $6; 500 post cards,
$4. Special prices for Jarge quantities; also hand col-
ored post cards. IL.eather novelties. Agents wanted.
Souvenir Pub. Co., Dept. 24, 190 West Broadway, N. Y.

MACHINERY.

MOTORS AND GENERATORS.—Also refrigerating
machinery and ice plants (no ammonia used). Send for
estimates or booklet of information. Bidwell Electric
Co., 133 8. Clinton St., Chicago, Ill., U. S. A.

SEASICKNESS.

SEASICKNESS and Car Nausea prevented, Brush’s
Remedy (Elixir prophylactic). Guaranteed perfectly
Harmless. The only preparation that has never failed.
Free booklet proving these statements sent by Brush
gh&?mal Co., 299 Broadway, N. Y. All druggists $1 per

ottle.

MISCELLANEOUS.

A TOP BUILT ON THE SAME PRINCIPLE as the
Monorail sent prepaid by the manufacturer on receipt
of 35 cents. See SCIENTIFIC AMERICAN. P. A. Gard-
ner, 206 Canal Street, New York.

WILL BUY electric or other novelty outright, or
manufacture the same on royalty, Have a good and
complete Cplant for turning out such _in quantities. Ad-
dress A. C, Swortfiguer, Inglegide, Til.

OUR VACUUM CAP when used a few minutes each
day draws the blood to the scalp, causing free and nor-
mal circulation, which stimulates the bair to a_new, |
healthy growth. Sent on trial under quarantee. Write '
for free particulars. The Modern Vacuum Cap Co., 617
Barclay Block, Denver. Col.

Window, W. H. Barriere.................. 855,609
Window frame and sash, W. H. Barry . 856,017
Window ¢ill, metallie, W, Corbett.......... 855,696
Wines and spirits and sterilizing liquids,
ameliorating, V. Dorn................. 855,449
Wire stretcher, R. B. Hartin.. .. 855,632
Wire working tool, J. J. Albert........... 855,741
Wood, waterproof uniting pieces of, C.
Wittkcwsky ......... Cheeceeceeenaaas 855,870
Work box, F. T. Howe.. 855,635

‘Work holder, A. E. Booth. 856,022
Wrench, H. W. Simms.... .. 855,483
Wrench, E. F. Smith.... . 855,537
Wrench, J. A. Scott.... . 855,866
Wrench, D. P. Kahle........ . . 855,801
Wrench, F, C. Magenheimer............... 856,169
Wrench and can opener, combination, W. A.

23 ) P ... 855,982

DESIGN

Badge, L. H. Brunner .........ceeeceeeeee. 38,597
Badge, C. J. Dieges... to 38,600
Cabinet, hotel, J. Q. Ad e .. 38,607
Casket or similar handle, N. L. Barmore.... 38,606
Cigar band or wiapper, L. C. Wagner.38,603, 38,604
Fabrie, pile, F. E. Kip..oovvivviiiiniinnnn. 8,610

Ice tub, J. E. Straker, Jr....

Phonograph horn, M. Steiner.
Piano case, J. H, Ludwig.........coveovunns
Spoons, forks, or similar articles, handle

for, G. L. Crowell, Jr.....ccveveveennanns 38,601
Stocking, J. J. Curcy.....oeeueevnn. veeee.. 38,609

TRADE MARKS.

Astringent and hemostatic, Farbwerke vorm.

Meister Lucius & Bruning ............
Astringent for internal and external use, Rio
Chemical €O, .euiivveririiieeiennnnnenns
Baking powder and bicarbonate of soda,
Hills Bros. .......... Ceeteccecisansenns
Bath sprays and overhead showers, S. Ster-
Nal & CO. ..vvvvnniinnnrninneeennnnnnnn

Bevarage, carbonated, Houppert & Worcester

Bicycles and automobiles, McIntosh Hard-
ware Corporation

Boots and shoes, leather, Spear Bros. Co...

Boots and shoes, leather, Guthmann, Carpen-
ter & TelliNg .....cvvevrniiiineeennnnnns

Boots and ihoes, leather, B. A. Corbin &
Son Co.

Boots and .shoes, leather, Roberts, Johnson &

Rand Shoe CO. ....vvvvivnnnnnennnnnnnns
Boots, shoes, aad slippers, leather, Paul
Brothers ......ocooieiiiirineiennniana,

Brandy, rum, and gin, Ullman-Einstein Co..
Brickmazing machinery, Morris Sherman
Mfg. Co. 63,126,
Brushes, hair, tooth, and nail, W. L. Martin
Calicoes and percales, Garner & Co
Candy, Catawba Candy Co
Canned corn, Portland Packing Co
Canned fish, Northwestern Fisheries Co.,
63,054 to 63,056, 63,079 to 63,083, 63,102,

Tapping machine, I. C. Shaw............... 855,907
Teaching and learning arithmetic, apparatus Canned salmon, Sprague, Warner & Co....
for, J. Juhasz ...................0..... 856,068 : Canvas and duck cleanser, Eclipse Cement &
Telephone exchange system, H. G. Webster, Blacking Co. ...uoviiiiiiiieniiniaiinnnn
855,545, 855,546 Catchup, Eastern Importing & Mfg. Co.....
Telephone index. S. A. Kitchener......... 856,161 | Cement for mending crockery, ete., Cross &
Telephone lock-out device, Hastings & Math- O
BIY iiiiiieiiee ittt te et e 856,146 | Chains, drive and conveyer, Link-Belt Co.,
Telephone receiver, K, M. Turner.......... 855,911 62,988, 63,003, 63,004,
Telephones, memorandum tablet for, H. H. Chocolate and cocoa, ‘‘Lucerna’” Anglo-Swiss
Myers .....oouiiiiiiiiiiiiiiiiiiieaas 856,177 Milk Chocolate Co................ 63,100,
Theatrical and similar purposes, applianc Cleaning and whitening compouads, certain,
for, ®&. F. Sullivan ............ .. 855,910 S. . Bixby 62,963 to
Thread guide, I. E. Palme 855,803 ; Clocks, A. Y. Jansen. ..
Tpres‘hmg machine, G. Laczay et 855,461 ! Coal, Conisumers Coal Co...................
Ticket case, H. J. . | Cocoa and chocolate, Great Atlantic & Pa-
Tie plate and rail fastemer, J. J, Davis... Cific Tea COvvvrrrnrnnrnnirnneinnnnnnns
T}le, drain, H. Mori ...................... 855,652 | Cocoa, chozolate, and preparations thereof,
Tire, pneamatic, W, R. Smith... .. 855,818 B. E, BDZ@ ..uvtuiniiiiiiinnnnneeeinnnn
Tire, pnéumatic, J. H. Green.... .. 855,884 | Coffee, Ohio Coffee & Spice Co
T}re, pneumatie, A. J. Jackson...... .. 856,065 | Colors, scenic and fresco, Toch Brothers.....
Tl}‘e vulcanizing apparatus, J. C. Cole. . 855,693 | Cordiols, rums, brandies, and whiskies, H.
Tire, wheel, T. Midgley..... ... ..., 855,468 C. MYELS tuvmentan e iinneiininanenns
Tires for wheels, air tube for pneumatic, . Corsets, American Lady Corset Co....63,030,
T. H. Gayner.....cooeeeeeenennn.nn 855,627 | Corsets, Weingarten Bros......... een
Tires, protective cover for pneumatic or i Cotton piece goods, Jackson Co.............

elastic, J. J. P. Le Grand..

. 855,712 ]

Dover

Creaén separators, Albaugh Bros.
0.

62,996
63,012
62,998

62,993
63,033

63,123
63,027

63,096
63,114
63,130

63,025
63,038

63,095
63,052
63,101

62,974
63,071

Tobacco pipe, P. A, Kenna... . 855,893 e e eecetee et eta e .
Tongue truck for agricultural 5 |- Dental supplies, certain, J. T. Nolde
J. W. Platt .....eiiiieiiiniiinn.. 855,807 | Drills and drill bits, hand, North Brothers
Tool handle, pneumatic, F. S. Graham..... 856,194 " Manufacturing Co. .....civiiiierninnons 63,00
Tool, pneumatic, H. R. Prindle........ . 855,975 | Edge tools, certain, S. C. Morrill........... 63,023
Tool, reciprocating, H, J. Kimman........ 855,515 | Elastic webbing, Narrow Fabric Corporation 63,037
Torspedo placer for railweys, A. H. Hand- Fertilizers, Virginia-Carolina Chemical Co.,
lan, Jr. ........... . 855,772 63,087, 63,088
Toy, H. J. Wood . . 855,919 Flour, cereal, B. Heller & CO...vvrvverenn.. 63,09
Toy fireplace, R. I. Hepburn.... . 856,060} Flour, rye, Weeks & Parr
‘I'oy, trarsformable, M. A. Glen........... 855,944 | Flour, wheat, Arms & Kidder............... 63,064
Track aligning apparatus, Shaw & Eberle.. 855,733 ! Foods, certain, Jamison Bros. & Johntz Bak-
Tray, J. Greenhouse ................... . 855,565 ers’ Supply Co. ....vvvvriiiniinnnan 63,074
Triple expansion engine, W. S. Lycan. 855,959 | Footwear, certain, Dolgeville Felt Sh 63,044
Trousers stretcher, I. B. Macomber 855,794 Fruit, dried, Castle Brothers 63,093
Truck, W. A. Curtis .... . 855,619 | Fuel burning device, comminuted or pulver-
Truck, car, W. E. Symons . 856,111 ized, International Combustion Corpora-
Truck, expressman’s, F, W. Clayton.. . 855,835 tion ..o i e 63,073
Truss braced tree, B. F. Pinson, Jr........ 855,528 | Furnaces, muffles, etc., assayers’, Morgan
Type casting machines, pump. mechanism Crucible Co. ..vivniiiniiiiniinninnnnnnns 63,007
for, F. H. Brown et al........... ..., 856,026 | Garters, American Garter CoO............... 63,029
Typewr!t}ng machine, B. C. Stickney...... 855,541 | Golf clubs and implements and parts thereof,
Typewr}t}ng machine, F. I. Van Anden.... 855,542 ~ P. G. Manufacturing Co..........ce0un.. 62,958
Typewr}t}ng machine, A. T. Brown......... 855,832 | Graphite, Joseph Dixon Crucible Co. cee.. 62,977
Typewriting machines, inking ribbon for, Hats, felt, M. Rosenwald.................. 63,085
M. H. Chapin ...............cc.o00... 855,559 | Heating and ventilating apparatus
Typewriting machines, paper clamp or guide A. Latzes Sons & Co. ........ 63,122
for front strike, W . Fox..... 855,609 | Hosiery, F. Loeser & Co..... 63,005
Typographic machine, F, H. Richards. 855,731 | Knit underwear, Roscnbaum C 63,057
Urn, F. D. Goddard......ooovueeeunnn. . 855,702 | Knitted underwear, men’s, Frank Bros. & Co. 63,118
Valve, Lippy & Nicodemus..... . . 855,617 | Knives, scissors, and razors, pocket, C. Lut-
Valve, J. & W. H. Wambsgans 856,005 ters & Cie.ouvvnneninniiiniiiiiiinaa., 62,989
Valve for drain-cock plugs, float, W. E. Leather and shoe blackings, paste, polish,
Bryant ......eiiiiiiiiiiiiieiiinea, 855,932 and varnish, S. M. Bixby & Co...62,961, 62,962
Valve, gas, D. M. Moore... . 855,801 | Leather certain, C. T. Wilt................ 63,136
Valve gear. J. McDonald...... . 855,654 | Leather dressings, blackings, and polishes,
Valve mechanism, A. C. Culver.. . 855,617 Parker Holmes & CoO........civivuvnnns 62,959
Valve, redacing, W. B. Mason............. 855,796 | Liniments, Holden Drug Co.........cceuu.nn 62,983
Valve of motive power engines, means for Lubricators, Lunkenheimer Co........63,034, 63,035
operating the, R. Kendal............. 855,892 | Machetes and tercados, Collins Co..63,015 to 63,017
Vault protecting device, safe, Magazine, weekly, Chicago Horseman News-
ham ..... . i et 856,075 paper Co. 63,094
Vegetable fibers, preparing, . R. Bonny.. 855,751 1 Malines and netted fabrics, Benedictus,
Vegetable washing and peeling machine, i Weil. 0. 63,042
F. Delpire ....ccoieiiiiiiieiiiennienns 856,037 | Meat extracts and essences, Bovril Limited. 63,090
Vehicle, S. R. Estep........ .. 855,508 | Medicianl compound, G. E. Fairbanks...... 63,068
Vehicle, motor, T. J. Thorp. .. 855,597 | Medicinal pencils or cones, John Wyeth &
Vehicle wheel, T. Midgley...... .. .. 856,081 Brother ..o.ieiiiiiiiiiiiii it 62,985
Vehicle wheel, J. B. Hunter............... 856,156 | Medicinal preparations, certain, John Wyeth
Vending apparatus, post stamp, M. Sielaff. 856,104 Brother .......cciiiiiiiiiiiiiiiiinas 63,075
Vending machine, coin operated, C. Bigelow 856,019 { Medicinal solution of iron chlorid, John
Ventilator, A. Baggaley..........co0cuuun. 855,607 Wyeth & Brotker ............cccccunn.nn 62,984
Ventilator, J. A. Hickey. . 855,778 | Medicines, certain, T. L. Cook Medicine Co. 63,066
Ventilator, W. Bigelow. 856,020 | Medicines for cough, cold, and grippe, W.
Vibrator, a. J. Stecker .. 855,594 M. Reynolds ......covvieeiurnnnnannannn 63,026
Vise, F. M. De Tray............. .. 855,447 | Metal manufactures, certain, R. A. Morrison 63,024
Vise attachment, R. J. Lockhart. .. 856,074 | Music, sheet, Helf & Hager Co.............. 63,097
Wagon, dumping, E. K. Emig....... ... 855,762 | Newspaper, L’Opinione Italian Publishing Co. 63,099
Wagon running gear, A. D. Brooner....... 856,024 | Oils, essential, C. Rockhill.,............... 62,992
Wagons, crate body for, Moore & Johnson.. 855,721 | Ointment and a medicinal powder, H. B.
Wall or levee, restraining, G. R. Tuttle... 855,598 GALTIZUCS v vvreeeiraeennneennennsneenns 63,069
‘Washer, See Bottle washer. Ointment, wild honey, K K K Medicine Co.. 62987
Watch and clock lever escapement, E. H. Olives and olive oil, Siegel, Cooper & Co.... 63,108
Horn ...ttt it 855,950 | Ovens, and stoves and burners, certain, J.
Watch winding and setting mechanism, H. Clarey .....vevivieneenn niinnaannn .. 63,115
Sa1d0z ... e 856,183 | Packing, sheet, Garlock Packing Co. . 63,019
Water and gas separator, A. T. Newman... 856,088 | Paint, W. D. Craig.................. ..62,952
Water by means of compressed air, appa- Paint, graphite, United States Graph . 62,971
ratus for elevating, A. M. Lockett..... 855,518 { Paints, asphaltic and composite, Amalgamat-
Water closet attachment, M. Bradford..... 855,614 ed Paint Co. ...vviiiiiinrininrneenannn 62,947
Water closet flush valve device, .T. Kelly.. 855,786 | Paints for steel structures, metal, wood,
Water elevator, current operated, A. N. ete., Gillespie-Benedict Co....... 62,955, 62,956
) 0 1= 855,855 | Painters’ materials, certain, Peninsular Paint
Water tube boiler, K, Park.. . 855,661 and Varnish Co. ........c.iviiiuninnn. 62,960
Water tube boiler, G. Sinclair 56,185 | Paper, printing and writing, Perfect Safety
Weather strip, H. E. Kenny......co..cu.. 856,070 Paper Co. ....iviiiiiiiiiiiiiiiiinninn. 63,009
Web or apron, means for guiding a moving, Pastils, John Wyeth & Brother... .. 63,076
E. L Savage ........cceeeeceenncns .. 855,482 | Pencils, Joseph Dixon Crucible Co. . 83,119
Weeder and hoe, L. E. Whitaker.. 855,547 | Pepper, compound, J. D. Tash. 63,112
Weighing apparatus, A. Harrington. . 855,887 | Perfumes, Holden Drug Co..... 62,982
Weighing machine, automatic, G. Ho . 855,578 | Photographic film, Eastman Kodak Co...... 63,134
Weelt slitting machine, A. G. Brewer....... 855,753 | Pianos and automatic piano players, Cable
Wheel spindle and axle, T. J. Lindsay.... 855,898 L T 63,091, 63,092
‘Wheels, pneumatic cushion for vehicle, H. Plant fenders, F. I. Stone & Co.. 63,013
H. Bradley ..........coviiuiiernnnnnnnn 855,929 | Pliers, Hammel, Riglander & Co........... 62,997
Winding machine, J. E. & J. Broadbent.... 855,930 | Poultry apparatus, certain, E. H. Graeszel.. 63,070

Ford “Six”

Don’t be
A Year-Behind-er

IT'S BAD ENOUGH to buy a second-
hand car—for it lacks the keen satisfac-
tion of being on a par with your fellow
motorists. But you get it at a second-
hand price—and lots of times that’s a
necessary consideration,

BUT TO BUY AN OBSOLETE
MODEL and pay the price of a new
and up-to-date car for it, is worse—
looks as if you were behind the times
as well as the maker of the car.

BUYING A HIGH POWERED
FOUR-cylinder touring car in this
six-cylinder era is buying a car already
out of date—practically a second-hand
car at the price of the newest and best.
In six months you won’t be able to dis-
pose of it for 50 per cent of its cost to
you—observe the frantic efforts now
being made to get rid of fours before
the real slump occurs.

NOR SHOULD YOU PAY a fancy
price for a ‘“six’’ just because it is a
‘“six’ and because there’s a shortage.
Ford prices are fixed on a basis of real
value. And Ford prices are fixed—
we permit no agent to exact a premium
on Fords—never would countenance
it for a minute, either on runabouts or
‘“Sixes.”” So long as there are any to
be had you get them at list price and
at first hand.

OUR SUPERIOR FACILITIES—the
magnitude of our output and greater
experience added to the original

“ know how ’—enable us to incorpor-
ate in the Ford ‘‘six’’ more value than
is obtainable in any other high power-
ed, high class car made.

A Demonstration is a Revelation.

Model “K,” 6 Cyl., 40 H. P.

Wiite for catalogue and addrvess of
your meavest Fovd agent or branch

FORD MOTOR COMPANY
270 Piquette Ave., Detroit, Mich.

SKIDOO!

MARINE ENGINE

The 2-Cycle-Engine-Sensation of the Year. Entirely new and
improved design introducing many exclusive features. Runs
on (asoline, Distillate, Kerosene or Alcohol.
ACTUAL Bare
LA
H o
U
“ Prives Canoe, Rowboat or 14 to 20 ft.
Launch with load, 6 to 10 miles per hour.

H. P. Engine
COMPLETE ENGINE with
FreshWater Boat Fittings
39.90; With Salt Water

Catalog Reversible, easy to -install and operate,

FREE. unfailing endurance powers, economical

and safe, cannot back-fire. 8old under Five Year Guarantee.
Belle Isle Motor Co., Dept. 18, Detroit, Mich,

oat Fittings, $43.90.
Swiftest, most powerful, efficient and
reliable engine of its size on earth.

A NEW
Metallic Piston Packing

that is certain to revolu-
tionize steam engineering,
is designed to impose the
least resistance to the free
movement of the piston
while remaining tight in
spite of great wear. It is
intended to economize the
wear and tear, and at the
same time afford the freest
movement to the piston.
Positive demonstration has
proved this invention to be
an unqualified success, and
its uses only need to be
shown in order to make it
universallyadopted by steam
engineers everywhere. The present controller of
the patent will be tpleased to get in communication
with gentlemen of capital who would like to join
with him in the manufacturing and marketing of
the article. For tbis purpose, address

P. H. GEOGHEGAN, 35 Frankfort Street, N. Y.

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 most trying conditions
Sizes3to60h. p. Send for catalog.

CHAS. J. JAGER CO.
281 Franklin, cor. Batterymarch St.,.
Boston, Mass.
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About this

ELGIN

In Particular

“The Watch That’s Made for
The Majority.”

It is second nature when think-
ing of watches to think of ELGIN.

The name ELGIN stands for var-
ious grades of watches—varying
according to the number of jewels,
character of materials and work-
manship entering into the con-
struction.

The ELGIN in particular that we
mention is the G. M. WHEELER
Grade Movement. This desig-
nates an ELGIN of popular price—
“ The Watch That’s Made for the
Majority ** A 17-jewel, finely ad-
justed movement which can be had
in the various sizes for men’s and
boys’ use, and in the models now
so popular. Ask your jeweler to
show it to you.

ELGIN NATIONAL WATCH CO.,
Elgin, lll.

BABBITT METALS.—SIX IMPORTANT
formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123
Price10cents. For sale by Munn & Co.and all news.
dealers. Send for catalo-ue.

of the SCIENTIFIC AMERICAN should also
be a reader of

Technical Literature

A Monthly Review of Current Technieal Publications

a large 64-page illustrated journal giving its readers, in
more or less condensed form, the BEST literary material of
general interest appearing in the current technical publlca-
tions of America and Europe, as well as much valuable in-
formation found in daily papers, trade pamphlets, society
proceédings, speeches and lectures, etc. The

“Index to Articles in Current Technical Periodicals”

gives a classified descriptive listing of all the articles of im-
portance appearing in the current technical press, brought
down to the first of the month of issue.
““An indispensable publication for engi-

neers and other technical men, and one of

the most instructive ever published for general

readers who wish to keep in touch with

modern industrial progress ”

SUBSCRIPTION RATES
$2.00 a Year. Single Copies, - -

Every reader

20 Cents

Special Offers to Readers of the Scientific American.—As
a trial subscription we will send you TECHNICAL LIT-
ERATURE for two months for 25 CENTS with a low rate
in combination with a special Premium Book Offer for the
continuance of the subscription.

Send your quarter to-day and get the current numbers.

TECHNICAL LITERATURE, 19 S, 220 Broadway, New York

SPRINGFIELD
MOTOMETER

¢¢ Made Right”’
‘‘Proved Right’’
“ Stays Right*’
‘“ Price Right”’
Does not wabble on rough
roads.
Fasy to read.
Simple construction.
25 years’ reputation back of
its manufacture.
50-Mile Size, $45 00
60-Mile Size, 50.00
With fittings for any car.
Send for Booklet *‘ Facts.”

R. H. SMITH MFG. CO.
Springfield, Mass.

60 YEARS’
EXPERIENCE

Parents

TRADE MARKS
DESIGNS
COPYRIGHTS &cC.

a sketch and description may
our opinion free whether an

Anyone sending
quickly ascertam
invention is prob

J. A. Pozzoni Pharma-
63,000,
Powder, toilet, J. Carrington Co............. ]
Powders, tooth Ros€.......ocovnnnn 63,084
Preserved pineapple and maraschino cherries,
Rheinstrom, Bettman, Johnson & Co....
Prune juice, Rheinstrom, Bettman, Johnson
& CO. e i e
waterproof, M. Silberman......
razor Llades, safety, Kampfe
POS.  + et innneeraaa i,
RQfI‘lgLI‘ﬂtOI‘a, White Enamel Refrigerator
Reme[heé .f.().l. celtaln .til.s‘e'z{s-e.s. H '''' Bucklen
Co.

Powder, complexion,
cal Co.

63,106
63,059

63,120
63,028

o.
Rain coats,
Razors and

63,072
62,991

62,986
63,006

62,981
63,110

63,039
62,999

Remedy for certain diseases, F. A. Richter.
Remedy for children’s diseases, Joy Castoria
Co. .....
Remedy for
Mack & Gilmore
Remedy for malaria, chills and fever, tablet,
C. E. Congdon .......c.cvuiveniinnncnnnnns
Ribbons, L. & E, Stirn............... 63,109,
Rope, cord, lines, and twine, American Man-
ufacturing Co.
Rubber boots and shoes,

flux, and dysentery,

Hood Rubber Co...

Rubber gloves and mlttens seamless, Miller

Rubber Manufacturing Co ............... 63,125
Salve, K. Cinyburg & Son...........cccooue. 62,995
Sauces, catsups, and pickles, Siegel, Cooper

& COo. vttt . . 63,131
Saws, George Worthington C . 63,020
Sheetings, shirtings, and drills, R. A.

=) o 4 63,111
Shoes, leather, Fleishman, Morris & Co..... 63,018

Silk piece goods, Susquehanna Silk Mills,
63,060,
Silver lead or plumbago foundry facings,
etc., United States Graphite Co........
Silver, manufactures of, Joseph Rodgers &
Sons
Soap, Cincinnati Soap Co..
Soap, David Brown & Son.
Soap, M. W. Klaff........
Soles, inlay, A. Maass, Fabrik antlseptlcsher
Artikel
SoupC and bouillon

63,061
62,978

................................... 63,051
.. 62,951

. 62,954
63,121

62,990
63,104

63,133
63,041

stocks,
Spectacles and eyeglasses, T. A. Willson.
Stout, Arthur Guinness Son & Co... 63, 040
Stove dressings and polish, S. M. Bl\by &
COr ittt i i 62,968,
Stove polish, Black Silk Stove Polish Works
62,972,
Stove polish, Joseph Dixon Crucible Co......
Surgical dressing, certain, Peroxident Manu-
facturing Co.
Suspensory, G. P. Morgan .
Syrups, Alabama-Georgia Syrup C
Table cloths, napkins, and doilies, Japa
Importing Co.
Thread and spool and sewing cotton, Ameri-
can Thread Co. 2,948 to
Tonics, uterine, Rio Chemical Co....... e
Tools, certain hand, Keystone Mfg. Co.,
63,02
Typewriter ribbons, H. M. Storms Co.......
Veilinzs, net, Benedictus, Weill & Co.......
Vending machine, coin-controlled, T. R. Mec-
Quillan ......
Washboards, American Washboard Co.62,979,
Waters and carbonated. beverages, mineral,

62,969

62,973
62,976

63,010
. 63,078
. 63,089

63,048

62,950
63,011

63,022
63,046
63,043

63,124
62,980

P. Clark .........couuin.. . 63,116
Whisky, Freiberg & Workim . 63,032
Whisky, Jesse Moore Hunt Co. cee.. 63,049
‘Whisky, John Robertson & Son........ .. 63,050
Whisky, M. Shaughnessy Distilling Co .. 63,053
Whisky, Schmidt & Ziegler............ .. 63,058
Whisky, Tanqueray, Gordon & Co. . .. 63,062
Whisky, White, Hentz & CO......oovvuen... 63,132
Whisky, brandy, gin, and cordials, J. Cartun 62,994
Wood and furniture polish hard, S. B. Crall. 62,953

LABELS.
‘‘Am-or-ou—,’> for a proprietary medical
remedy, Penn Drug Co................. 13,591

‘““Amo Wheat Fibre.”” for a breakfast food
of cereal grain, W. E. Williams........
‘“‘Amo Wheat Fibre Biscuit,”” for a breakfast

13,579

food of cereal grain, W. E. Williams... 13,580
‘‘Asthmaol,” for a medicinal preparation,

D O TR (6o <Y 13,590
‘“‘Dr. Perrin’s Grippe, Cold and Pneumonia

Cure,”” for medicine, C. A. Perrin....... 13,588
‘‘Emulsicol,” for a medicated emulsion of
fats, C. E. Gates Co..........cocuununn 13,583
‘Jdp Ixote Stain,”” for stains, C. Sternschuss
L T 13,592
“Jalws \1tahty Cocktail,”” for cocktails, H.
JaArviS i e e e e 13,578
‘‘Magicure,”” for ointment for stock, C. A.
MeceIntosh ... coo.iiiiiiiiiiiiii. .. 13,585
‘“Marvello,”” for a me ine, Marvello Co. 13,589
| \dyomy,” for toilet tissue, John Hoberg Co 13,595
‘“Pop’s Corn Starch,”” for corn starch, J. C.
Hubinger Bros. CoO.......ccoeveuiinannns 13,581
“‘Snow-Drift,”” for tissue, John Hoberg Co.. 13,593
‘““The Beer Without a Peer,”’” for beer, Con-
sumers’ Brewing Co.............. .00 13,577
‘“Truman’s English Colic Cure,” for a colic
cure, J. G. Truman.......e.coeueeueeennnn 13,586
“Truman’s English Embrocation,”” for an em-
brocation, J. G. Truman ............... 13,584

“Truman’s English Fever Cure,” for a fever
cure, J. G. Truman
‘“‘Uneeda Weeda,” for cigars, cheroots, cigar-
ettes, and smoking tob:cco, Haase-Schaid

13,587

Cigar CO. vviviirnnenniveannnananasnnnn 13,576
“Useeit,” for toilet paper, John Hoberg Co. 13,596
‘“Vevo,”” for massage cream, Mosco Mfg. Co. 13,582
‘“White Rabbit,”’ for toilet tissue, John Ho-

DErZ COu vevrerennrenennennnnsenns vess. 13,594

‘PRINTS.
‘““Coat Chart,”” for men’s and boys’ coats,

Ed. V. Price & Co
‘““College Brand Hats,”

Mundheim Co. .......ceiiiiiiiiiianennns

‘‘Exhibiting Tailor,”” for men’s and boys’
coats, Bd. V. Price & CO...vvvvvnnrnnnnn 2,015
‘“‘Gordon Furs,” for furs, Seiter & Kappes
Lithographing Co. .....coviiiiiiniinnenens 2,023
“Greeting Tailor,”” for men’s and boys’ coats,
vests, and trousers, Ed. V. Price & Co.. 2,020
““Lemp Extra Pale >’ for beer, Wm. J. Lemp

Brewing
‘‘Life Saver, Falls City

B

. for beer, Brewing
“Magnesmm Candles.”” for fireworks, Erste
"Thuringer Christbaumschmuck-Fabrik Gebr.
Weinrich. ..
‘‘Measurements (h ,”” for men’s and boys’
coats and vests, Ed. V. Price & Co......
‘“Men’s and Boys’ Apparel,”” for men’s and
boys’ apparel, H. C. Lytton.............
““Our Clerk,”” for men’s and boys’ coats,
vests, and trousers, Ed. V. Price & Co...
‘“Our President,”” for men’s and boys’ coats,
vests, and trousers, Ed. V. Price & Co..
““Our Salesman,’”’ for mren’s and boys’ coats,
vests, and trousers, Ed. V. Price & Co..
‘“‘Pressing Tailor,”” for men’s and boys’ coats,
vests, and trousers, Ed. V. Price & Co..
““Seven-Up,”’ for lubricants, L. Mendel
‘“The Knox,” for automobiles, L. P. Breining
““Twinco Stamping Works,’”’ for stamped metal
goods, Empire State Engineering Co.....
“Vest Chart,”” for men’s and boys’ vests,

2,021
2,022
2,016
2,018
2,019
2,017
2,010
2,026
2,024
2,013

“Wheel and Tangent Backs. Bicycle Playing
Cards,”” for playing cards, United States
Playing Card Co.

ably patentable. COmmupwa—

tions strictly confidential. HANDBOQK on P

sent free. Oldest agency for securing patents.
Patents taken through Munn & Co. receive

special notice, without charge, in the

Scientific American, -

handsomely illustrated weekly. Largest cir-
gﬂation of agly scientific journal, Terms, $3 8
year ; four months, $1. Sold byall newsdealers,

MUNN & Co,z61ercacwey, New York

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

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

Canadian patents may now be obtained by the in-
ventors for any of the icventions nemed in the fore-
going list. ‘For  terms snd further particulars
address Muon & Co., 361 Broadway, New York.

2,025 |-

MEANS
“Compo” Cork Inserts

Because no other combination of bearing sur-
faces will produce so much friction as ** (.ompo >
Cork and metal.

50% Increased Efficiency

at a minimum cost for any of the following :

Loom Clutches.
Hoisting Machinery.
Elevators.
Railway Brake Shoes.
All classes of Pulleys.
Automobile Clutches.
Automobile Brakes.

Everyone interested in increased efficiency
should address for further information

“Sultan’’
15 it. family pleas-
ure boat—as illustrated.
Complete with oars, $39

Mullins Steel Pleasure Boats Can’t Sink

Easiest to Row
Made of steel, with air chambers in each end like a life boat.
crack, dry out or sink,
boat for families,
safe, speedy,

Absolutely Safe

Can’t leak,

last a lifetime. Every boat guaranteed. Ideal

summer resorts. parks, boat liveries. Strong,
Write for our catalogue of Row Boats, Motor
Boats, Hunting and Fishing Boats.

The W. H. Mullins Co., 118 Franklin St., Salem, 0.

PUNCTURE PROOF SELF‘-

&) = gave you trouble and money. b&‘% %est tu'a mad Nm]s

tacks, glass and snags will not let the air out, Mude from
best quality extra tough rubber, close-woven tension

fabric chemically treated, automatic solidifier, extra
heavy tread,strong, durnble resilient. Accept no imi-
tations, guarantee tagon each tire. Or-
der at qule price. Givesize tire wanted

Cut price catalog of Bicycles and Sport-

ing Goods free. Dealers qute

THE VIM 3¢

LAKE
DEPT. T 25

To Manufacturers =d Inventors

‘We are particularly well equipped tor undertaking the
sale of American manufactures marketable in Euxope

We have a department for adjusting your claims
against Continental firms.

e exploit American inventions, whether already

patented here or not

We are not "Agents,” and can furnish satisfactory
references.
UNITED STATES IMPORTING COMPANY

Hamburg, XV, Germany

LET US BE YOUR FACTORY

We estimate on anything you want made to order.
STAMPINGS, MODELS, EXPERT WORK

We publish *“ The Silent Partner,” a brainy little
magazine, full of good thoughts. Sample free. Write us,

THE GLOBE MACHINE AND STAMPING CO.
970 Hamilton 8t., Cleveland, O

Corliss Engines, Brewers
nd Bott]ers Machinery., THHE VILTER
MFG. CO,, 8% Clinton St., Milwaukee, Wis.

MnnEls & EXPERIMENTAL WORK.
[nventions deveioped. Special Machinery.
E. V. BAILLARD. 24 Frankfort Street. New York.
RUBB ER Expert Manufacturers
Fine Jobbing Work

PARKER, STEARNS & C0., 228.229 South Street, New York
Electrical Experimental and WO

W ORK
rite for eircular. HEstablished 1856.

THOMAS W. GLEESON, 106 Sudbury St., Boston, Mass.

ELS

SHED /1867

¥ CHICAGO MODELWORK§

178 EMADISON ST CHICAGO, /.
WRITE FOR CATALOGUE OF MODEL SUPPLIES.

Exuerlmemal & Model Work

Cir. & advice free. Wm. Gardam & Son. 45-51 Rose St,N.Y

MR. INYENXNTOR

Send us your models or drawings for our lowest prices
We can develop, perfect ot manufacture your invention

MONARCH TOOL CO., 128 Opera Place, Cincinnati, Q.
) 3
& Magical Apparatus.
A Grand Book Catalogue. Over %00 engravings
25c. Parlor 1'ricks Catalogne, free.
MARTINKA & CO., Mirs., 493 Sixth Ave., New York

] TIES & PATENTED ARTICLES
MANUFACTUREDBVCONTMCT PUNCHING DIES; SPECIAL MACHINERY.
1 ‘KONIGSLOW STAMPING & TOGL WDRKS, GLEVE LAND.D..

INVENTOR

toorder ; largest equipment 3
lowest prices. Send perfect sample for F R
low estimate and best expert advice E E

THE EAGLE TOOL CO., Dept. A, Cincinnati, O.

Specialties & Patents BoughtandSold

American Commeree & Speeialty Co., Inc., 95 Dearborn St., Chieago

We manufacture METAL
SPECIALTIES of all kinds,

HE SCH RDTL‘E 5TA
STEEL STAMPS, LE RS &
: BRIDGEPORT CO_ N

For all kinds of gmn.

1: terials. S
D BY I N G MACH I N ESV‘lVg:rémliﬁ);;mba] Mo

FLESCO

BAYONNE CITY. N.J4

MASON'S NEW PAT. WHIP HOISTS

save expense and liability incident to Flevators.
Adopted by principal storehousesin New York & Boston

Manfd. by VOLNEY W, DIANOV «& CO., Inc.
Providence, K. L, U. 8. A,

4. ‘,4;‘;;,

KING

495

T cicaco X APARR
‘3

Folding

CANVAS BOATS_I

Lighter, more durable than wood. Serviceable in salt water.
Puncture-proof ; non sinkable; can’t tip over. A revelation in
boat construction. Can be carried by hand. or checked as bag-
gage. When not in use, fold up intoa package. Send c. for
Catalog, 100 Engravings. KING FOLDING BOAT CO., 683
West North Street, Kalamazoo, Mich.

PORTABLE GASCLINE
Submerged Propeller

Attached and detached ANY BOAT *tin
a jiffy.” <an be raised and lowered to
run 1n shallow water. Largest, most
practical, most powerful. Ertire Outtit
is Outside of Boat. rerfectly Safe. A
Money Maker for Summer Resorts. Send
for Details and Price List.
SUBMERGED MOTOR CO.

84-86 Washington St., Chicage

SEALED PROPOSALS.

PROPOSALS FOR PLUMBING AND CONCRETE
WORK. Office of the Constructing Quartermaster,
Fort Bliss, Texas, June 1st, 1907. Sealed proposals in
dupllcate will be received at this office, until 12 M.
o’clock, July 1st, 1907, and then opened, for alterations
in two Lavatorv Buildings. at this Post Alterations
consist of removing present fixtures, relaying concrete
floors, and furnishing and installing Plumbing and
Heating fixtures. Applications for plans should be ac-
companied by a signed receipt toinsure the safereturn
ofthesame. and should be addressed to * The Construc-
ting Quartermaster, Fort Bliss, Texas.”

A Manof (zood Appearance and personality, for
20 years general manager of the largest weighing-bridge
and scale manufacturing concern of Austria, Hungary,
well connected with all raiiroads, industrial companies,
iron and machine works, and agriculturists ot his coun-
try, the proprietor of a large automobile garage, would
accept the agency of responsible exportine firms. Please
address: *“Velodrom Automobile Garage,” Budapest,
VI, Vdrosligoti fasor 42.

PUBLISH POST CARDS

Buy from the Manufacturer and save all Middlemen’s
Profits. We mwake Post Cards exclusively for you from

g size Photo or Print you send us and deliver them in
0 days' time and guarantee not to use your subjects for
an one else and put your name on eacg one as the pub-
118! Prices, 500 cards, $4.00; 1,000 cards, $6.00. Send
for samples and prices on larger quautltles

RICH PHOTO=-PROCESS CO.
Dept. 48 28 East 23d Street, New York

LEARN WATCHMAKING

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

ST. LOUIS WATCHMAKING SCHOOL, St. Louis, Mo,

ROSE POLYTECHNIC INSTITUTE

Terre Haute,Ind. A College of Engineering. Mechan-
ical. Electrical and Civil Engineering, Chemistry and
Architecture. Extensive shops. Laboratory equipment,
modern. Expenses low. For Catalogue and Professional
Register of Alumni, address C. L. ELS, Pres.

ing you Prices on

We Have No Rent vtk

LARIMER MFG. CO., Eola, Ill. (near Chicago)

to add when mak-

HOW TO BUILD A FIVE HORSEPOWER
- GAS ENGINE AT HOME

In SCIENTIFIC AMERICAN SUPPLEMENTS 1641 and
1642, E. F. Lake describes simply and thoroughly

ow a five horsepower gas engine can be built at
home. Complete working drawmcs are published,
with exact dimensions of each part. Price by mail
for the two Supplements, 20 cents.

Order from your Newsdealer or from

MUNN & COMPANY
361 Broadway New York



Scientific American

JUxE 15, 1907.

Rubber Pump Valves

For Cold and Hot Water, Oils, Acids,
High Pressure Mine Service and for
every pumping requitement, ¢ b ot

Mechanical Rubber Goods of every description
of unsurpassed qualities, including BELTING,
HOSE PACKINGS, Gaskets, Mats and
Matting, Tubings, Springs, Interlocking
Tiling, Emery Wheels and MOULDED and
CUT SPECIALTIES for any mechanical
and commercial device, S8 ¥ S SE S8 SE S

NEW YORK BELTING &
PACKING COMPANY, Ltd.
91 & 93 Chambers Street, New York

Statlonanes Portables, Hmsters. Pump-
ers, Sawing and Boat Outfits, Combined
with Dynamos.

Gasoline. Gas, Kerosene.
Send for Catalogue.
State Power Needs.

CHARTER GAS ENGINE CO., Box 148, STERLING, ILL.
Ail varieties at iowest prices. Best Rallroad
Track and Wagon or Stock Scales made.
Also 1000 useful articies, inciuding Safes.
Sewing Machines, Bicycles, Tools. etc. =ave

Money. Lists Free.” CHICAGO SCALE Co.. Chicago. LIl

THE DIAGRAPH

(Trade Mark Registered)

The Improved Stencil Cutting Machine
1s a saving of 90 per cent in yourShip-
ping Department worth considering?
Just a word will bring our free
illustrated booklet describing the
Diagraph and our “No Error” Sys-
tem of shipping goods
American Diagraph Co.
10 N. Second Street, ~ St. Louis, U. S. A.

1/

THE FRICTION DRIVE CAR

Examine
Them

New Models Carefully

0

No Fixed
Speed
Any Speed
Desired

Chicago
Automobile
! \ﬁ Show,
" Inthe Armory,

Model “G.” Price $2500 Feb. 2 to 9

35-40 H. P, 4-cylinder Rutenberg Motor, Seven passenger, side entrance Tonneau. Wheel base
106 inches. Lambert Patented Friction Drive Transmission, etc. Model *‘G” is the Greatest Value
for the Price ever offered to the automobile buying public. Write for detailed description.

@

Our New
1907
Art Catalog
Now

Model “H.” Price $2000

25-40 H. P. 4-cylinder Rutenberg Motor. Our ‘‘Shaft Drive” Car, Lambert Patented Friction
Drive Transmission, etc. Write for detailed description.
§F Dealer Agents Wanted in territory not already closed. WRITE US NOW.

LAMBERT CHASSIS .
THE BUCKEYE MANUFACTURING CO., - Anderson, Indiana, U. S, A.

Member American Motor Car Manufacturérs Association, New. York, .

CRUDE ASBESTOS

DIRECT FROM MINES

PREPARED | R. H. MARTIN,

ASBESTOS FIBRE | oFFICE, ST.PAUL BUILDING

WIRELESS TELEGRAPHY

Laboratories. New Reflecting Lantern for showing Opague ObJecta on the screen. New Photo-Enlarging
for Manufacturers use | 99 B’way, New York. |Outfits. *Photoseript’” the new method of titling S cantives. . Send for Lists v
WILL1AMS, BROWN & EARLE, 918 Chestnut Street, Dept. 6, Philadelphia, Pa.

Ouifits for c]ass room and experimental work
complete sending and receiving stations. Per-
fect; workmg low in price. New_ Direct Vision

ctroscopes for Colleges and Iron and Steel

001 KNOWLEDGE CHEAP

4 In fact you can have it free!i|
N This cut represents our new Tool
Catalogue No. '2:2. Itis cloth-
bound and contains 950 pages all

about Tools. Fulldescriptions !
and thousands of illustrations.
Sent post-paid on receipt of $1.00
which is refunded on your first |
purchase from us of $10.00 or over \

The Only True Automobile

At a Popular Price $400

A safe, economical, reliable Automobile. 10 H. P. Enou%
to take you over the worst roads and up the steepest hills
at any speed from 1 to 30 miles per hour. Write for catalogue
and description at once.

VA1), == I, C:—-—z

New Model H—Four-Cylinder—30 h. p.
$2,500 . o. b. Detroit—Lamps not included.

A Car of
High Degree

The new Model H Cadillac more
than justifies expectations. Itupholds
every tradition of an honored name.

A sturdy, swift, high-grade auto-
mobile, beneath whose beautiful finish
you recognize

Another
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Specially constructed for the mo-
torist—veteran or beginner—whose
ideals are realized only in a car of the
greatest comfort and luxury and of
ample power. A masterpiece of en-
gineering at a price possible only in
the largest factory in the world.

Powerful 30 H. P. engine; direct
shaft drive; brakes that lock wheels
instantly.

A Marvel of Simplicity

Remarkable ease of control—the
logical automobile for the owner who
wants 70st pleasure and least care.

Cheerfully demonstrated by your
nearest dealer, who will also show you:

Model G—20 h. p. Touring Car 4-Cylinder, $2,000
(Described in Catalog G—N)

Model M—10 h. p. 4-passenger Car, .  $950
(Described in Catalog M -N)
$800

Model K—10 h. p. Runabout,
. (Described in-Catalog M—N)"

Send for Catalog of car in which you are .
wnterested.

CADILLAC MOTOR CAR CO.
Detroit, Mich.
Member A. L. A. M.

S =yl TS
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Everybodys Motor Car Mfg. Co.
401 N. Broadway ST. LOUIS, U. S. A.

MONTGOMERY & CO. ‘L, )

105 Fulton St., N. Y. City

KOKEN BARBERS' SUPPLY 0.
2526 OHIO AVE.

Jaﬁefd‘
|~ sT.LOUIS
\

Best for Ignition

) QE o Aulomobile Motor Boat.
. ngine.
t High Amperage Long Life.

DRY BATTERY

Catalog N-22. Something

Electrical for Ewverybody.

Free. Send for it.
Manhattan Electrical Supply Co.

17 Park leee, 188 Fifth Ave.
New York Chieago

IT PAYS BIG

“ Floatmg the Battery on the Line”

That’s the principle by vshuh the
Apple Ignition System works. Its
B@w principal feature is the Apple’ Bat-

3 tery Charger. A dynamo might on
. your, car .that .keeps the. batteries
always charged with ample current
for siarting, runping and reserve.
For complete information about
this systewm, write

Co., 98 5t. Clair St.,

To Book Buyers

We have just issued a new
112-page catalogue of re-
cently published Scientific
and Mechanical Books,
which we will mail free to
any address on application.

MUNN & CCOMPANY

Publishers of SCIENTIFIC AMERICAN

361 Broadway, New York

The Dayton Electrical Mfg,

Dayton, Ohio

are the standard
for Ac¢curacy,
Design, Workmanship and FKFinish.
Send for Free Catalogue No. 178, of up-to-date tools
tor mechanics.

The L. S. Starrett Co.. Athol, Mass,, U.S. A

‘mailed on receipt of 25c.

BORATED
TALCUM

ENNEN S oLDS

ENGINES
“ Best by Every Test”
Our new Hopper Jacket
Engine on Skids 3, 4%,
6 and 8 h. p. are handiest on the market. Ready to run—
nothing to set up. Can be moved anywhere. One pail of
water enough for 3 hours, Send for our catalogue 3 to 50
h. p, engines. U.S. Gov’t Report says :
Olds. Engines are ‘“best by every test.’

OLDS GAS POWER CO., 958 Seager St., Lansing, Mich.

CHAFING, and

SUNBURN, 2sd ot aflletions

Removes all odor of perspiration. De-
lightful after Shaving. Sold everywhere, or,

Get Mennen’s (the original), Sample Free.)
GERHARD MENNEN COMPANY, Newark.N.J,

XRBox ror T+
]

Yo amuse the

MntmnP ctures

XPERIENCE NECESSA.

n.a our instruction Book nn
} ‘“Business Guide” tells all, We
J furnish Complete Outfits with
Big Advertising Posters, etec.
Humorous dramas brimful offun,
travel, history, religion, temper-
ance work and songs illustrated.
One man can do it. Astonishing
Opportunity in any locality for
X 2 man with a little money to show

in churches, school houses, lodge
Big rofits each entertainment. Others

Public With

halls, theatres, etc.
do xt. why not you? It's easy; write to us and we'll tell you

Catalogue free.
AMUSEMENT SUPPLY COw 467 Ghemical Baok Bldg,, CHICAGO-

We nuvu \tnmda.rd Complete Qutfits for any size place, summer homes,
residences, launches, yacbts, ete. Hvery detail included; very best ma-
terial money can buy; thoroughly practical; so simple no electrician re-
quired. Light all the time wilh our Storage Battery Outfits. Gas,

txasoline, Kerosene or Steam engines used give plenty of power for
pumping water, sawing wood, refrigeration, ete.
For latest pr mned matter covering over a hundred outfits address
ELECTRIC DEPARTMENT

RICHARDSON ENGINEERING CO.' HarTForp, CONN.

[ . .
Marine Engines

This is by far the best
engine Mr. S. R Du Brie
has produced. His other
designs were leaders; he
has now improved on every
feature of them so that the
Peerless is a leader of
leaders. In a word, the
Peerless is the finest mar-
ine engine made, not only at
its price but at any price.

Our Peerless Swell Special

12to 24 h. p.. two 434 x 5 cylinders, cast in dual units
with one Pump, one Overflow and one Exhaust Pipe
for both; double contact eccentric commutator; our
special Autonomous or any standard float feed car-
buretor; compression oiler ot special design insures
perfect lubrication; vibration eliminated.

'Use the Peerless Engme for 30 days, and if it does
not live up to our every claim, send it back at our
expense and we will promptly return your money.

Write today for catalog quoting all sizes.

THE PEERLESS MARINE ENGINE ©O.
827 Jefferson Ave., Detroit, Mich.

A MONEY MAKER
Hollow Concrete Building Blocks
Best. Fastest, Simplest, Cheapest
Machine. Fully guaranteed.

THE PETTYJOHN CO.
€131 N. 6th Street, Terre Haute, Ind.

THE WINNER $300:20

ASILY controlled, snmply constructed
-good speed over country roads, rubber
tires. COMFORTABLE, SAFE and RE-
LIABLE. The BEST Motor-Buggy made.
For full information and circulars, address

Winner Motor-Buggy Co., Dept. B, St. Louis

EHEIMETDIL Lozevenms

HAVEA Hor LRYIF CHBESLY-8 CO.

CHICAGO-ILLUSA
15 to %21 South Clinton Street.






