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GRATIFYING DECREASE IN RAILWAY ACCIDENTS. 

It has for so many years been our painful duty to 
record and deplore the steady growth in the number 
of accidents on our railroads, that we find great satis
faction in the latest Accident Bulletin of the Inter
state Commerce Commission' dealing with the laE't 
three months of 1907. The statistics show that there 
is a marked decrease, both in the number of train 
accidents, and the number of passengers killed or in
jured. There is a decrease as compared with the pre
vious quarter and with the corresponding quarter in 
1906. Out of a total number of 220 persons killed, 
only 21 were passengers, as against 110 passengers 
killed in the preceding quarter and 180 killed during 
the correspond'ing quarter of the previous year. These 
results prove that there has been a remarkable im
provement in the safety of operating, the chief cause 
of which is not far to seek. A correspondent has 
recently asked us whether the greater danger of travel 
on American roads is not largely due to the frequent 
congestion of freight traffic, and its consequent' de
rangement of train schedules. We believe that it is. 
Furthermore, the sudden reduction in accidents oc
curred �imultaneously with the development of the 
recent panic and the extraordinary falling off which 
occurred in the freight business of the country. 
With between three and four hundred thousand cars 
laid aside, it has become possible for the rest of 
the freight traffic to be moved on schedule time and 
with those intervals of spacing which ate so conducive 
to safety of operation. Moreover, the breaking up of 
the congestion has necessitated the laying off of thou
sands of employees, and those selected for discharge 
were, naturally, the inexperienced or incompetent men, 
taken on in the rush seasons, to whom a large number 
of the accidents must necessarily have been due. Lastly 
there can be no doubt that the gradual expansion of the 
block signal system, and the growing appreciation of 
the necessity for strict obedience to its mandates, are 
becoming potent factors in rendering railroad travel 
:reasonably secure. 

• 'e, • 

MR. HILL ON OUR NATURAL RESOURCES. 

Particular value attaches to any statement by Mr. 
J. J. Hill on the subject of the natural resources of 
this country ; for there are probably few, if any, men 
who have given the subject such deep study, or con
sidered it from so broad and statesmanlike a point of 
view. As one of the principal speakers of the recellt 
conference at the White House, after drawing atten· 
tion to the fact that the sum of natural resources of a 
country is simple and fixed, he asks : How stands the 
inventory of property for our own people ? And he 
answers his own question categorica�ly, as regards the 
wealth that may be taken from the sea, the mine, the 
forest, and the soil to sustain the life of man. The 
resources of the sea furnish less than five per cent of 
the food supply of the United States. As to the for· 
ests of the country, the most reliable estimates reckon 
our standing merchantable timber at less than 2,000 
billion feet, yet we are cutting annually about 40 bil
lion feet, and the amount of lumber cut rose from 
18 billion feet in 1880 to 34 billion in 1905. Compared 
with other countries, we are using annually 500 feet 
of timber per capita as against an average of 60 feet 
for all Europe. The New England supply is gone; 
the Northwest furnishes OBly small growths; the 
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Southera p:roduction is declining ; and on the Pacific 
coast alone is there any considerable body of standing 
merchantable timber. We consume yearly three or 
four times as much timber as is restored by the an
nual forest growth. Some varieties will be gone in 
ten years' time, and unless reforesting is resorted to, 
other timbers will be exhausted durIng the present 
century. So also in the iron industry, the amount of 
iron ore mined in the United States doubles once in 
seven years. The figures as here given by Mr. Hill 
are truly startling. In 1893 less than 12,000,000 tons 
were mined. This had risen to 24,000,000 tons in 
1899 ; 47,740,000 tons in 1906, and over 52,000,000 tons 
in 1907. Our stores of coal are similarly threatened 
with early exhaustion. As to the only remaining re
source, the soil itself, we are told that there are but 
50,000,000 acres of surveyed, and 36,500,000 acres of 
unsurveyed land remaining unappropriated, and 21,-
000,000 acres were disposed of in 1907. Fortunately, 
there are two well-established remedies for the already 
greatly exhausted soil, namely, rotation of the crops 
and the use of fertilizers. In the presence of these 
statistics, Mr. Hill may well say that the era of un
limited expansion on every side, of having but to reach 
out and seize any desired resources, provided for us 
by the hand that made the foundations of the earth, is 
drawing to a close. 

e.e .• 
LOWERING THE TRANSATLANTIC RECORD. 

Now that the heavy storms of the winter are over, 
and the Atlantic is settling down to its comparative 
summer quiet, the two big turbine liners are begin
ning to reduce the time of the transatlan1ic passage 
with remarkable regularity. On her last westward 
passage to this port the "Lusitania" broke three ocean 
records, having made the highest average speed of 
the whole run, the longest single day's run, and the 
shortest time over the long summer course from 
Daunt's Rock to the Sandy Hook lightship. The win
ter course across the Atlantic is 2 ,781 knots and the 
summer course measures 2,889 knots. Toward the 
close of last year the "Lusitania" covered the short 
course in 4 days 18 hours and 40 minutes, and the 
"Lusitania" in her recent run over the long course 
took only 1 hour and 42 minutes longer time than 
that, her total for the passage being 4 days 20 hours 
and 22 minutes. Her average speed wits 24.83 knots 
for' the entire voyage. The record run for a single 
day was made from noon on Tuesday until noon on 
Wednesday, when she covered 632 knots. The steadi
ness of her running is shown by the successive days' 
steaming, the total distances run on each entire day 
being 622, 625, 632, and 628 knots. On the day that 
she made the record run, the "Lusitania" maintained 
an average speed of 25,42 knots, which is equivalent 
to over 29 land miles per hour. Had she traveled over 
the short course at the speed which she maintained 
during this trip, she would have covered the distance 
in 4 days and 16 hours, which would have been 2 
hours and 40 minutes better than any previous record. 

• 1.' • 
OUR RANK AS SECOND NAVAL POWER. 

When the leading naval annual in Great Britain in 
estimating the relative strength of the world's navies 
recently placed the United States in the second posi
tion, on the ground that she could put in the battle 
line more heavy, armor-piercing guns than any navy 
except that of Great Britain, the estimate was widely 
accepted both in this country and abroad. Our nearest 
competitor for second place is Germany, and this in 
spite of the fact that in her earlier ships that are still 
reckoned as effective, she mounted the 9,4-inch gun 
as the main armament. It is the present activity of 
Germany in the construction of exceptionally powerful 
battleships of the all-big-gun type, coupled with her 
ambitious and systematic programme for the future, 
which renders it certain that if any navy displaces us 
from second position in the next three years it will be 
that of our German friends. 

As matters now stand the United States posseSljles 
twenty-five battleships of a total displacement of 334,-
146 tons ; Germany twenty-three of 276,166 tons. Of 
armored cruisers the United States has fifteen of 
186,545 tons, and Germany ten of 113,528 tons. The 
total tonnage of American armored ships now afioat is 
520,691 tons, and Germany possesses 389,694 tons of 
armored ships. Of the 25 United States battleships 
none mounts a gun in the main battery of less than 
12 inches caliber. Among the twenty-three German 
battleships ten carry nothing heavier than a 9,4-inch 
rifie. 

As we have often pointed out in these pages, the 
fighting strength of the navy lies in its battle line, 
and since the Japanese war it has come to be well 
understood that the strength of the battle line lies in 
th� number of heavy armor-piercing guns that can 
be concentrated in a given length of that line. AI· 
though the United States at present holds a decided 
lead over 'its nearest rival, the question of future 
preponderance, unless we maintain our recently
announced policy of building two battleships a 
year, seems to lie with the German navy, because of 
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the systematic plan of new construction covering a. 
series of years which that country has adopted. By 
an act passed, in 1900 and amended in 1906 the Ger
man navy in the year 1917 will contain thirty-eight 
battleships, all the newer . ships to be of the "Dread
nought" type. Three of these are to be built this year; 
three in 1909, and three in 1910. Two will be built 
in 1911, and then one a year up to the year 1917. 
Three of these "Dreadnoughts" are now under con
struction, and one of them, the "Nassau," was recently 
launched. They are of 19,000 tons displacement, and 
are variously credited with carrying an armament of 
from twelve to sixteen 11-inch, 50-caliber guns of great 
power. Two other battleships of the mixed-caliber 
type, carrying each four 11-inch guns, are also under 
construction. 

Now had the question of future increase of our navy 
been left to be determined by the haphazard method 
of previous years, there might well have been some 
concern for our holding the position of second naval 
power. Fortunately, the Unite<j. States Senate, in 
authorizing the construction of two more 20,000-ton 
"Dreadnoughts," adopted for the future a definite naval 
policy of authorizing two battleships a year. If the 
United States maintains this programme, we shall 
have by the year 1917 forty-nine battleships, supposing, 
of course, which is not likely, that some of our earlier 
battleships will not have been struck off the list as 
non-effective. The German navy, unless some older 
ships be struck from the list, will in 1917 possess 
thirty-eight battleships. At the present time we have 
under construction four battleships of the "Dread· 
nought" type, namely, the "MichiganH and "South Caro
lina," of 16,000 tons, carrying eight 12-inch guns, and 
the "Delaware" and "North Dakota," of 20,000 tons, 
carrying ten 12-inch guns. Congress has also recently 
authorized two additional "Dreadnoughts" similar to 
the "North Dakota." It was a wise step on the part 
of the Senate to accompany the authorization of these 
last two ships by an appropriation for their construc
tion, since this will enable them to be put in hand at 
once, and will raise the number of the "Dreadnought" 
type under construction at the present time to six. 
In this connection it is gratifying to note that one of 
the new ships will be built by the government at the 
Brooklyn navy yard, a policy which the SCIENTlFIO 
AMERICAN has earnestly advocated, on the ground that 
it will give us a most excellent ship, and will serve to 
maintain this our leading yard in a constant state of 
high efficiency. 

• ••• • 

SEVERE FIRE TESTS FOR SKYSCRAPERS. 

There have been several fires in "skyscrapers" with
in· the last few years, but few of them have afforded 
such a thorough test of modern fireproof construction 
as that which occurred recently on the eighteenth 
fioor of the Tribune Building in Chicago. It WaS one of 
the highest fires, worthy of the name, that has- ever 
occurred in any building. That it was an exceedingly 
hot one is shown by the fact that it entirely destroyed 
the asbestos covering of a pipe. The Tribune Building 
is eighteen stories high, with storage rooms on the 
Dearborn Street side of the top fioor. The fire started, 
from some u�known cause, in one of these rooms. just 
under the roof·. It had gained great headway before 
an alarm was turned in. The glass skylight, with 
reinforcing wire, melted in spots, and in others became 
so soft that it dropped down in fantastic shapes. 

The significant feature of the fire, from the view
point of the constructor, was that it was confined to 
three small storage rooms. The firemen reported that 
it would probably have been confined to one, had it 
not been for small windows in the partitions of hollow 
terra cotta blocks. These partitions were not damaged 
by the fire, though there was nothing left, afterward, 
of the asbestos composition covering a six-inch water 
pipe that ran through the room. The pipe itself was 
heated to a cherry red, indicating the intenSity of the 
fire. When the fire reached a hollow tile partition 
without a window, it could go no further. The terra 
cotta prevented any damage to the steel, and the par· 
titions were intact after it was all over. The fioor 
beams of the same material were found to be unin
jured, though the wooden finish fiooring was burned 
entirely through at several places. In an adjoining 
room were stored the records of the auditing depart
ment and the files of the Tribune for the sixty-seven 
years that have passed since the paper was established. 
Though the fire raged for some time on the other side 
of  a partition from them, thll records and files were 
not damaged. 

••••• 
A series of researches has been made by Prof. Theo· 

dore W. Richards, in conjunction with Messrs. W. N. 
Stull, F. W. Brink, and F. Bonnet, on the compress
ibility of a large number of the elements. A very in
genious apparatus was devised for making the meas
urements, and the results obtained show that the com
pressibility of an element is a periodic function of 
the atomic weight, and probably associated with the 
same causes which determine atomic volume and vola
tility. 
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THE HEAVENS IN JUNE. 
BY HENRY NORR� \ RUSSELL, PH.D. 

The faint object near Jupiter, "discovered last win
ter at Greenwich, has turned out, as was anticipated, to 
be a new satellite. It has as yet been followed over 
so small a part of its orbit, that the exact' form of 
the latter cannot be determined f,rom the existing ob
!:lerva tions ; but its general characteristics can be fouRd, 
and these are sufficiently remarkable. 

The satellite is much more distant from Jupiter 
than any previously known, apparently about 22 mil
lion miles, and its period of revolution is correspond
ingly long-about three years and eight months. Mr. 
Crommelin, the English astronomer, who has calcu
lated the oroit, calls attention to the fact that it is 
merely tentative, being based on' the assumption that 
the orbit is a circle. It may actually be decidedly ellip
tical ; ,but this, while it may change the figures for 
the mean distance and period, will still leave the satel
lite much farther from its primary than any other in ' 
the solar system. There is still more confidence to be 
placed in the other facts which appear from the tenta
tive orbit. 

Its plane is cOnJ)iderably inclined to that of 
Jupiter's orbit, about 30 deg., lljld, most interesting 
of all, it goes around backward, like the outer satellite 
of Saturn, Phrebe, but un-
like all the other sateilites 
of Jupiter, even the recent
ly discovered sixth and 
seventh .(which, however, 
are only one-third as far 
from the planet as it is ) . 

It is a very faint object, 
of about the sixteenth 
magnitude, corresponding 
to a diameter of perhaps 
thirty miles. As seen from 
Jupiter, it would be of the 
ninth magnitude-wholly 
invisible to the unaided hu
man eye, and not as bright 
as a number of the aster
oids look to us. 

No previously known sat
ellite has a period any
thing like as long in pro
portion to that of its pri
mary. 

During one revolution 
of J u p i t  e r about the 
sun, the new satellite 
makes between three and 
four, revolutions about him, 
as against thirteen' for our 
moon, which comes next 
from this standpoint. The 
calculation of its orbit will 
therefore be very compli
cated, for the perturba
tions, due to the sun's at
traction, will be very large. 

To add to the complica
tions, it will usually be 
impossible to see the planet 
and satellite in the same 
field, for the latter may be 
as much as three degrees 
away from the former. The 
photographs which show 
the satellite will usually 
not include Jupiter at all. 
But it will be easy enough 
to find the pOSition of the 
satellite, compared with 
nearby stars, from the pho-

At 11 o'clock: 'Ma., 7. 
At 10'12 o'clock: Mayl!). 
At 10 o'clook: �1�' 

tograph, and then to compare these with Jupiter in 
some other way. 

THE HEAVENS. 
Our map shows the evening skies as they appear at 

the hour stated on its margin. Almost overhead is 
Bootes the Herdsman, with the splendid red star 
Arcturus, which fully equals any other that is now in 
Sight. The rest of the constellation can be made out 
from the map. The star € is a very fine double, observ
able with a small telescope. 

South -of this is Virgo, a large group containing one 
hright star, Spica, and another fine double star, "I, 
which is binary, the two components moving about one 
another in an elliptical orbit with a. period of about 
180 years. West of this is Leo, with another first-mag
nitude star, Regulus. The star 'Y in this constellation 
is again a fine double. 

Below these groups is the long stream of stars which 
belong to Hydra. They stretch out fully 90 deg. from 
the west to the south. The Cup ( Crater) which stands 
on the Sea Serpent's back, is not prominent, but the 
Crow (Corvus) is a small but conspicuous group, in 
which the star Ii is an interesting double. 

Northwest of the zenith the Great Bear appears to 
advantage. The star ( named Mizar) at the bend of 
the Dipper Handle, has a fifth-magnitude companion 
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visible to the naked eye, and another, at about 1/50 the 
distance of the first, which, like those of the double 
stars previously mentioned, can be seen only with tele
scopic aid. Recent spectroscopic work has shown that 
both these companions, as well as Mizar, are themselves 
double, and in rapid orbital motion, though these pairs 
are far too close to be separated by any telescope. 

Between the Great Bear and Virgo lie two small 
constellations. The Hunting Dogs ( Canes Vemltici) 
have only one bright star ( another fine double ) .  Coma 
Berenicis, to the southwest, consists of a cluster of 
faint stars, just separately visible to the naked eye. 

Cancer, Gemini, and Auriga are setting in the west 
and northwest. Jupiter is now in the first of these 
constellations, and Venus in the second. The two plan
ets are not far apart, and they are by far the brightest 
objects in sight. Of the circumpolar constellations, 
Cassiopeia is low on the horizon, Cepheus c"bove, and 
Draco and Ursa Minor above the pole. 

In the northeast Cygnus has risen, and Lyra is above 
it. The latter contains the great white star Vega, 
which almost equals Arcturus in brightness. Between 
Vega and the latter are the constellations Hercules and 
Corona Borealis. The "keystone" formed by the stars 
�J p., 1T, and e in the former, and the semicircle which 
contains all the principal stars of the latter, are easily 
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recognized. South of these are Ophiuchus and Serpens. 
The figures of the Serpent and his Bearer are not 
unnaturally much intertwined, but the map will help. 
us to separate them. 

Lower down is Scorpio, one of the finest const�lla
tions in the sky. The vertical row of three white star�, 
(3, 0, 'If, is followed by a nearly hQrizontal row ot tl\ree, 
of which the middle one is the �fine red star Ant�res: 
Below this is a long line of stars which form the Scorp
ion's tail, but have as yet only partly risen. Scorpio is 
full Of fine' double stars. ,Antares has a faint green com
panion, too close to be, �asily seen unless the air is 
steady. The stars fJ and �,are also fine doubles, tll\d p., 
below Antares in the tail, is a fine naked-eye pair. 

THE PLANETS. 
Mercury is evenin� stat througll(mt the month, and 

can be well seen in its early days about the time of 
his elongation, which takes place on the 7th. At this 
time he is in Gemini, and sets about 9 :  10 P. M. He 
is lower down than Castor and Pollux, which are the 
only objects for which he might he mistaken. 

Toward the end of the month he gets quite close to 
Venus, within two or three degrees, and the two plan
ets remain In apparent proximity for several weeks, 
durillg m'ost of which time, however, they are too near 
thl sun to bl well seen. 

Venus is likewise evening star, and is very conspicu, 
ous at the beginning of the month, when she sets after 
10 P. M. Later on, as she comes more nearly between 
us and the sun, she is less easily seell, and by the end 
of June she becomes practically invisible, to reappear 
as a morning star in a few weeks., 

Throughout the month she appears telescopically as 
a narrow crescent, whose appareI;lt diameter is greater 
than that reached by any other planet. 

Mars is likewise an evening star, in Gemini, and 
sets at about 9 P. M. in the middle of the month. On 
the 6th he is in conjunction with Mercury. The least 
distance of the two planets, 19 minutes of arc, is 
reached near noon, when they cannot be seen, ,but they 
will still be very close that evening. Mercury, which 
at this time is moving eastward and overtakes Mars" 
soon turns back, and passes him again on the 17th, 
and Venus, which follows Mercury, passes Mars on the 
22d. All three planets are close together for a week 
or more, and they will afford a very interesting sight. 
Jupiter likewise is an evening star, but is higher ,up 
than the others, and sets at about 10 : 30 P. M. on the 
15th. Saturn is a morning star in Pisces, and, is ob
servable before sunrise. Uranus is in- Sagittarius, ap
proaching opposition, and Neptune in Gemini, too near 
the sun to be observed, 

AI 0 O'clock: June 7� 
'" 8'h e'clock: June 14. 
,At a o'dock: June 22. 

THE MOON. 
First quarter comes at 

midnight on the 6th, full 
moon at 9 A. M. on the 
14th, last quarter at mid
night on the 20th, -and new 
moon at 11 A. M. on the 
28th, during the eclipse. 
The moon is nearest us 
on the 20th and farthest 
off on the 4th. She is in 
conjunction with Mars 
and Neptune on the 1st, 
Venus on the 2d, Jupiter 
on, the 3d, Uranus on the 
15th, Saturn on the 21st, 
and with Neptune, Mer
cury, Venus, and Mars on 
the 30th (all being then 
too near the sun to be 
seen ) .  

There is an eclipse of 
the sun on June 28, vi3-
ible throughout the United, 
States as a partial eclipse. 
In the line of central 
eclipse, where the moon 
appears exactly in front of 
the sun, the annular phase 
may be seen. At this time 
the sun, whose apparent 
diameter is greater than 
the moon's, sticks out as 
a narrow ring all �round 
the latter. This phase is 
visible from the city of 
Mexico, Tampa, Fla., and 
Bermuda. 

In the northern United 
States a large partial 
eclipse will be observed, 
the fraction of the sun's 
diameter covered by the 
moon ranging from about 
one-third for observers in 
Washington and Oregon to 
almost the whole in the 
Gulf States. At Washing
ton, D. C., the eclipse be
gins at 9 :  27 A. M. and 

ends at 12 : 41, and about three-fourths of the sun',; 
disk ls hidden, at the maximum phase., This eclipse, 
while of little importance to the professional astrono
mer, since the sun will not be completely hidden and 
the corona cannot be seen, will be of much interest 
to the' amateur observer. A piece of smoked glass is 
all that is required to observe it. 

Princeton UnIversity Observatory. 

,. Ie •• 

An official return recently issued by the Board of 
Trade shows that the total number of persons killed 
on railways in the trnUed Kingdom in the course of 
public traffic during the whole year 1907 as reported 
to the Board of Trade was 1,117, showing a decrease 
of 52 compared with the previous year, and the number 
injured 8,794, an increase Of 1,582. The number of 
passengers killed was 120, a decrease of 46 compa-red 
with the preceding year, and the number of passen
gers injured was 2,663, an increase of 83. With re
gard to the servants of railway companies or con
tractors, the nU!llber kllled was 454, an increase of 16, 
and the number injured 5,804, an increase of 1,439. 
Trespassers (including suicides) accounted for 447 
deaths, compared with 455 in the previous year, and 
133 cases of injury, compared with 106. 



AUTOMOBILE SLED FOR DR. ClIARCOT'S EXPEDITION. 
BY THE PARIS CORRESPONDENT OF THE SCIENTIFIC AM.ERICAN. 

The expedition which is headed by Dr. Charcot, the 
eminent French explorer, will leave for the Antarctic 
regions on the vessel "Pourquoi Pas" on the 15th of 
July. It will be remembered that the expedition is 
under the patronage of the French government and of 
the Academie des Sciences. Not the least interesting 
part of the outfit is the new type of motor-sled which 
was built for this special purpose at the works of the 
De Dion Automobile Company at Paris. Such a sled 
will be a great advantage, and 
the party expect to take three 
of them on board. The use of 
dogs for drawing the sleds is 
often a great disadvantage. 
Twenty-two dogs were taken on 
board the "Discovery" in a pre: 
ceding expedition, and only three 
or four survived. 

In order to make a practical 
trial of the sled, it was taken 
to the Lauteret Pass, in the heart 
of the Alps, and was run over 
hard and soft snow. A great 
speed is not deSired, as crevasses 
are to be feared, and the sled 
must be quickly stopped. Dr. 
Charcot was greatly pleased with 
the results of the tests, which 
were carried out at 7,000 feet al-
titude. 

The propelling machinery is 
mounted upon the ordinary type 
of Norwegian sled, such as is 
used by explorers and drawn by 
men or dogs. It is composed of 
two long flat runners about ten 
feet in length and four inches 
wide. with the axes of the runners spaced twenty 
inches apart. Above each of the runners is mounted 
a side-bar of the same length, which is supported upon 
the runner by short uprights, while a set of cross
bars serve to connect the runners. It is essential: that 
the ensemble of the chassis should be elastic in order 
to follow the irregularities of the ground, and this 
elasticity is obtained by the method which is used for 
attaching the different pieces of the framework, the 
assembly being made with tenons and mortises with
out the use of glue or screws, and the pieces being 
held together by a flexible binding. At the points: 
where there is the . greatest strain on, the framework, 
strips of chrome-leather, or, better still, of seal or of 
reindeer leathel are used, and in other cases tarred 
cord is employed for the binding. Thus the chassis is  
extremely simple, and on account of the material used 
it is easily repaired. Such a frame' can support a 
weight of 890 pounds. 

On the frame is mounted the motor group and the 
driving wheel, which are the two essential parts, of 
the mechanism. The power for driving the wheel is 
derived from a 2%,-horse-power, air-cooled De Dion 
gasoline motor having a 3-inch bore and stroke. The 
carbureter is supplied with warm air from a jacket 
surrounding the muffler. The speed regulation of the 
motor is effected by varying the ignition and by 
changing the air inlet of the carbureter. A' 'speed 
changing box having gearing for two different speeds 
is combined with a special set of reduction gearing 
for the driving wheel. This wheel has spiked teeth 
which catch in the ice so as to drive the sled. The 
speed of the sled can be varied from one to six miles 
an hour. With the group are also mounted the gaso
line and oil tanks, the lat-
ter being provided with an 
oil pump for lubricating the 
motor ; other accessories in
clude a spark coil and bat
tery. To protect the parts 
from the snow, there is 
placed beneath them an 
apron of very solid leather, 
and the sides and top are 
covered by a hood of stout 
canvas which is easily re
moved. The motor group 
has a three-point support on 
the chassis so that it will 
not receive the deformations 
of the latter, and by taking 
off the screws the whole 
group is removed. It is 
quite necessary to have the 
parts thus removable owing 
to the great difficulty or 
working with the parts in 
these regions. 
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snow. The driving wheel with paddle blades, which 
is sometimes recommendec:l for this purpose, will only 
give good results upon ice and hard snow and on 
condition that there is no fresh, snow upon the sur
face, for with this type of wheel the loose snow soon 
clogs up the space between the blades and makes it 
useless. After some trials, the designers decided upon 
a new form of driving wheel , taking into account the 
advice of Dr. Charcot. This new wheel is made up of 
two parallel rings 2 inches wide, which are mounted 
on the same axle and spaced about a foot apart. On' 

Fig. I.-Side View of the Sled. 

Fig. 2.-Plan View of the Sled.' 

thes,e rings are fitted metal tires which' are provided 
with, steel projections of a special kind which allow 
the,j�led to be rUn upon the surface of ice or hard 
'Snow. These teeth, or small blades, are two inches 
long and are mount�d in hi!licoidal fashion so that 
there is no continuity between them. They have soms
what of a cutting edge and are mounted at about, a 
45 deg. angle, though oppositely inclined in the in
verse sense on each of the rings. This is an essential 

Fig. S.-Rear Elevation. 

condition ,for securing a straight forward movement. 
It is necessary to have the blades mounted in, the 

"helicoidal system instead of having cross paddle;blades, 
'for in the latter case the snow would remain between.: 
the' blades and hinder the running, while in thl;! pres
ent case the I3now lying between the blades is broken 
by each new contact with the surface. 

Seven wood- frames connect the tw:o ,rings. These 
are covered with a cord network somewhat after the 
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manner of snow-shoes, and thus form a kind of cy· 
linder which assures the propulsion when working 
upon soft snow. The driving wheel thus works on ice 
and hard snow by means of the toothed wheels, ,and 
upon soft snow by the' "snow-shoe" frames. This 
wheel is 'mounted on a hinged frame so that it can 
follow all the 'irregularities of the ground or can be 
sunk below the surface to the right amount for giv· 
ing the adherence. The latter is obtained simply by 
the weight of the wheel, excluding all springs, which 
are a compiication and are likely to break in the cold. 

On the front end of the wheel 
frame is a slide which works in 
a grooved piece mounted on the 
back end of the provision case, 
so as to keep the frame straight. 

The trials which were made 
with the new motor·sled at Lau
teret were quite successful. 
Our engraving shows Dr. Char
cot mounted in the rear back 
of the motor, while a second per
son is seated in front upon the 
provision box. The sled could 
run very well upon hard snow, 
with the motor giving but two 
horse-power on account of the 
altitude, and besides the two 
persons it carried a third drawn 
upon a sled which was hitched 
behind. Such a conveyance is 
not expected to make high speed, 
but in the present case it cov
ered six miles an hour, which is 
a good figure. The total weight 
of the apparatus in running or
d�r is 460 pounds. It also made 
a very good performance when 
running upon soft snow. Ac

cording to these results it cannot be doubted that a 
practicalfo'rm of· automobile sled has now been con
structed, and it will no doubt prove of great value in 
exploring work. 

• •• • 
,Heat Stresses and Cracks. 

While cracks in cast iron, says Mr. Carl Sulzer, can 
usually be quickly seen, this is not the case with the 
tougher mild steel. There such cracks are only formed 
gradually, and frequently repeated action of these de
structive stresses is necessary until finally the flexible 
m,ateriaJ gives way. The writer investigated a typical 
case of this kind, where a fire-tube boiler failed. This 
bqJler had beeIi forced far beyond its normal capacity 
for ,a long time. Cracks appeared in the boiler plate 
which were not due to tensile stresses due to steam 
pressure. Assuming a difference in temperature of 
between 360 ,deg. and 720 deg. F.,  an elastic limit for 
the' �aterial for tension and compression of 22,000 
pounds per square inch, and a modulus of elasticity of 
28,400,000 pounds; the expansion will amount to 0.00075 
ilf the length. The sum Of the expansion and contrac
�ion ( 0.0015 of the length ) is equal to the linear ex
pansion due to the difference in temperature. Since 
the coefficient of expansion of mild steel for the differ
ence ,in temperature, 180 deg. F., amounts to about. 
0.0015 of the length, therefore when the difference in 
temPllrature reaches 180 deg. F., the boiler plates are 
stressed beyond their elastic limit for tension or 

,compressi�n. A higher difference in temperature 
cauI!es a corresponding excess over the elastic limit 
a'nd a frequent repetition of this occurrence, without 
dou

'
bt, leads to the gradual formation of cracks. The 

question arises whether !'teel makers cannot produce 
boiler plate which will bet
ter withstand such an ex
cessive strain. The forego
ing facts show that better 
material in the sense of be
ing better able to resist such 
stresses should have a high
er elastic limit or smaller 
modulus of elasticity. A de
crease in the modulus of 
elasticity is equivalent to de· 
creasing the tensile strength 
of a material which has a 
certain ductility or percent
age elongation. 

••• 

It was necessary to de
sign a propelling device for 
the sled which should be 
abl€' to work on ice or hard 
snGW as well as upo� soft 

DB. ClIARCOT'S .OTOR·DRIVEN SLED :rOB ARCTIC EXPLORArIOll. 

The Dominion House of 
Commons has unanimously 
passed the following resolu
t i o n : "The government 
should, on account of the 
rapid development of West
ern Canada and the con
tinued inadequacy of the ex
isting transportation facil
ities, take early action to
ward the construction of a 
railway to Fort Churchill, 
011 Hudson Bay." The emlnent explorer is seen in his .hirt sleeVe!! In the ehau1feur'e eeat. 
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THE BRITISH "DREADNOUGHT" CRUISERS. 
BY PERCIVAL A. HISLAM. 

The three British "Dreadnought" cruisers of the 
"Inflexible" type are now rapidly approaching com
pletion, and the first, the "Indomitable," 
has already carried out her gunnery trials 
under the supervision of the staff at Whale 
Island. The "Inflexible" cruisers are the 
first vessels of thei r class to carry a one
caliber armament, and in other respects 
they differ widely from the standard type 
of their predecessors. Their displacement, 
17,250 tons, is larger than that of any com
pleted battleship with the exception of the 
"Dreadnought," and their designed speed 
of 25 knots is equal to that of any sea
going vessel with the exception of the 
American scout cruiser "Chester," which 
made 26.52 knots on her trials. In any
thing of a sea the heavier vessel would, 
of course, be at a considerable advantage 
over the "Chester," so that it may safely 
be said that the " Inflexibles" are the fast
est sea·going ships in the world. 

The " Indomitable" is the only one of 
the trio to be completed within contract 
time-which was thirty months from the 
awarding of the contracts in November, 
1905-and the finishing of the "Inflexible" 
and "Invincible" will probably be still 
further delayed by the shipbuilding lock
out which commenced in the north of Eng
land on May 2 last. 

The "Indomitable" ( the dimensions for 
all are the same ) has a length between 
perpendiculars of 530 feet, and over all of 
562 feet. The beam is 78 feet 6 inches, 
and the mean load draft 26 feet. At this 
draft the ship will be carrying 1,000 tons 
of coal or 011; the maximum fuel capacity 
is 2,000 tons, and the full load draft about 
29 feet. 

Scientific American. 
was maintained for eight hours on thb full-speed 
run. 

The armament of the "Indomitable" consists of eight 
12·inch Mark X guns, so disposed that all can be 

38<) 
fired on either broadside and ·six ahead or astern. 
Two of the guns are mounted in a turret forward on 
the forecastle deck ; four are mounted in two turrets 
arranged diagonally amidships on the same deck. The 

other two guns· are carried in a turret 
on the quarter deck. The freeboard for
ward is about 32 feet ; amidships, 29 feet ; 
and aft, 20 feet. In actual fire, therefore, 
the "Indomitable" is equal to the "Dread
nought," which has ten 12-inch guns ; but 

the battleship has the advantage of two 
guns in reserve as it were on the unen
gaged broadside, or available to bring to 
bear against an enemy on that broadside. 
The weight of the broadside discharge is 
6,800 pounds, with an aggregate muzzle 
energy of 318,774 foot-tons. The perfection 
which has been attained in the working 
and control of the gun turrets is remark
able. With the aid of an ingenious device 
the gun-layer can follow his object at a 
creeping pace, almost imperceptible, and 
yet in an instant can begin to run through 
the whole arc of training with great 
rapidity, without the slightest undue press
ure on the turret system or the liability 
of sudden loss of control, even �n the 
roughest seaway. A new motor system for 
turning the turret has proved a marked 
advance on the old type of turning en
gine. 

Special attention has been paid to the 
facility with which the 12-inch ammuni
tion supply can be- maintained under un
favorable conditions, and to the rapid re
placement of damaged parts. The com
munication and control systems, which are 
invariably a source of trouble in warships, 
have been so designed as to give an appli
cation of directness rarely obtained, and 
which must tend considerably to minimize 
their chance of rupture, and greatly facili
tate their rapid repair when the need 
arises. 

The "Indomitable" is the flrst warship 
to adopt the "ring'.' system of wiring for 

All three vessels will be driven by Par
sons turbines, the estimated horse-power 
being 41,000. In the "Indomitable" this is· 
obtained with natural draft, but in the 
others forced draft is to be applied. The 
contract speed is 25 knots. It is impossible 
to say . what speed the "Indomitable" at
tained on her trials, as all the details· are 
being very carefully guarded by the British 
Admiralty; but it is stated that 27 knots 

The square structure below boat davlts Is a temporary tank for measuring water on trW trip. 

. electrical purposes, thereby effec:ing a con
siderable saving of space and weight. By 
this method it is claimed many defects 
will be avoided, others partially remedied, 
and all cable faults more readily located 

Stern View. Note the Two TrIpod Mast8. and their repair more simply effected. 

LoqUa, 000 teet. »laplacement, 17,200 tOWI. Speed. 25 knotS.· Coal, 2,000 tons. Side armor, 7 Inches. .ll'DUiment I Kliht 19-1Dch; 81xteen 4-inch iUIIIo 
New ili·hot Briti8h Cru18er "Indomitable." 

'fD BRITIBB: II DUADlIOVaH'l''' CRVISERS. 



The anti-torpedo armament consists of sixteen 4-inch 
25-pounder guns, disposed two on each turret and four 
on each shelter deck. In this respect the "Indomitable" 
is superior to the "Dreadno.ught," which has only 12-
pounders for the purpose. 

The gml trials of the "Indomitable" were by no 
means so severe as those to which the "Dreadnought" 
was subjected, the latter being, indeed, the most severe 
on record. The hull was, however, subjected . to some 
very . severe blast trials, and came through them un
damaged. A wooden cutter, however, lying in tlae 
wake of the blast from one of the heavy guns was 
splintered into fragments. Three rounds wifu full 
charges and one with a reduced charge were fired 
from each 12-inch gun, and each turret fired a simul
taneous round from both guns at extreme · elevation 
with the recoil shortened. The mountings stood this 
test very successfully. 

The protection of the "lndCllmitable" consists of a 
wide belt seven inches thick, but the side above the 
belt is only one inch thick. The belt tapers to four 
inches at the ends. In these cruisers, as in the "Dread
nought," the officers are quartered forward and the 
men aft. 

• • • • • 
Is Space Curved 1 

BY J. F. SPRINGER. 

The greatest monuments of scientific effort remaining 
to us from the ancient world are no doubt the Logic 
of Aristotle and the Geometry of - Euclid. For more 
than two milleniums the latter has been admired and 
studied. Nearly all of our most modern text-books on 
the subje()t follow v&'y closely the system and methods 
of the great geometrician of the third century B.C. 
What he assumed as fundamental and irresolvable is, 
generally speaking, still so regarded. But in this most 
rigorous and exact body of ancient science are two 
serious defects. Of these, the eleventh axiom is very 
celebrated. It is to the effect that one, and but one, 
straight line can be drawn parallel to a giv€n line 
through an exterior point. Even in ancient times it 
was felt that, while this was a true proposition, it was 
by no means obvious, as an axiom should be. Repeated 
and strenuous efforts have been made to supply a proof. 
Some of these attempts were made by men of very 
high attainment. But it would seem, none of these has 
been successful . In fact, it appears hopeless to expect 
a proof based merely on the other axioms and defini
tions. It would thus appear to be independent of them. 
Finally, the axiom itself has been questioned. In 1829 
Lobatschewsky made this bold step, denied the truth 
of the axiom, and developed upon this basis a system 
of geometry consistent with itself. But the truth of 
the axiom may be denied in more than ene way. In
stead of alilsuming--as Lobatschewsky did-that more 
than �)lle parallel could be drawn to a givlln line 
through an external point, we may take the ground 
that no parallel at all is possible. 

At first blush, this may appear preposterous . in the 
very highest degree. But let us examine more closely. 
Suppose a population of intelligent beings to be con
fined to a portion of the surface of a sphere. Further, 
we will assume that neither these beings nor their 
world has any appreciable thickness. The whole will 
constitute, then, a universe in two dimensions. Such 
beiNgs would have no straight line in our sense. Nev
ertheless, within the limitations of their world, they 
would have a very exact s1!lbstitute. For them, the 
shortest distance between two . pOints would be the arc 
of a great circle-that is, of a circle whose plane passes 
throug» the center of the sphere from which their sur
face is taken. This would be their "straight line." 
Euclid's eleventh axiom would to their minds be un
true, for paralleis would have no existence in their 
world.* With us the sum of three angles of a triangle 
is invariable, being always equal to two right angles. 
With them .the angle-sum would a]ways be greater than 
that amount, depending on the area of the triangle
the larger the triangle, the larger the excess. A corol
lary of this is that similarity between triangles of dif
ferent sizes would be impossible ; the angles of the 
larger could not all be equal to the corresponding 
angles of the smaller one, for the angle-sum would 
have to be greater. This leads directly to the proposi
tion that they would know nothing of sameness of 
shape combined with difference in size. In their world, 
children would differ frightfully from theIr parents. 
Such would be their universe and their knowledge. To 
us, their contention that the shortest distance between 
two points is what we know as the arc of a great circle 
would appear preposterous. And yet it would be the 
logical result of the limitations of their world. We 
khow an infinite number of more direct, that is shorter, 
paths. For every circumference passing through the 
two points and whose radius is greater than that of 
the given sphere would yield such a path. None of 
these WOUld, however, be within their world, and so all 
would be beyond their knowledge. If they could step 

.. There would be, of course, parallel small circles, just as we have 
parallels of latitude. But parallel " straight lines " would be impossible. 
They would ,have the anomaly of a " straight liue " haviug a parallel 
which is not " straiglit." Our equator and a parallel of latitude coustitute 
an Illustration of this. 
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out of their limitations of an existence of two dimen
sions into our world of three dimensions, they would 
perceive these other shorter lines. In fact, . they would 
perceive that their "straight line" is curved in the 
direction of a third dimension, and that this curvature 
is invisible to those dwelling on the spherical surface. 
Among these shorter lines, however, they would find 
one minimum-our straight line. Having experienced 
such results from the passage of their two-dimensional 
space into one of three dimensions, they might readily 
be excused if they considered whether there might not 
be a ,four-dimensional universe, the passage into which 
would disclose that this line which we so confidently 
call "straight" is in reality aurved, but in a direction 
invisible to our minds, limited to the experiences of 
but three dimensions. This would appear to be very 
strict analogical reasoning-not conclusive, of course, 
nor having, it may be, a high degree of probability. 
They saw how, in our world of three dimensions, we 
possessed an infinity of paths connecting the two given 
points, all of which lines are shorter than their mini
mum linG). They might infer from this, then, that in 
four-dimensional space there would be one single short
est line, absolutely straight-unless curved in a still 
highe'!' dimension. If they made comparisons between 
the lengths of their "straight line" and ours, they might 
readily expect that in the space just higher than ours 
two of our points might be not only nearer, but consid
erably so. Thus New York and Constantinople, which 
are distant, on the surface, about 5,400 miles, but by 
a straight line through the crust of the earth about 
4,700 miles, might in : reality be no more than 4,000 
miles or even less from each other, if the meas�rement 
were made along a line which was the shortest path in 
a world of rour dimensions. 

Again, we may suppose that our' surface dwellers had 
investigated their own world sufficiently to learn that 
their "straight lines" returned to themselves, so that 
an individual setting out in any given direction and 
pursuing it without deviation would come back to the 
starting pOint. Their expectation then, upon being 
awakened to our world, might reasonably be that 
our straight lines might have the same property. If 
their telescopes were sufficiently powerful in their 
space, they would be able, as I think some one has sug
gested, to see the backs of their heads. And so they 
might look for similar results with us. Notice, that 

Deck Plan of the " Indomitable." 

in order to secure this result it would not be necessary 
for them to know anything about a third dimension. 
A telescope pointed in any one of their directions 
would be successful, if powerful enough. 

Now, while their "straight lines" cannot be parallel, 
still at a distance from their intersections they might 
appear so to one possessed of mealllil of measurement 
somewhat inexact. This raises the question whether 
our parallel "straight lines" are absolutely so, in fact. 
If. measuring instruments of an extreme degree of 
refinement should disclose that we have parallels 
which are not everywhere equally distant, then the 
troubles of geometericians as to the eleventh axiom 
of Euclid would, from the point of view, be over. It 
would be shown to be untrue. 

Now, since on a sphere no two parallel "straight 
lines" can be drawn, if it shall hereafter appear abso
lutely certain that we have some parallel straight lines, 
this would be sufficient to differentiate our space from 
the analogue of spherical space of two dimensions. 
However, there are different styles of bending, and 
while our space . may not have a sperical curvature, it 
may possibly have a different sort. 

Now, on the surface of the sphere the inhabitants 
might find out that more than one "straight line" could 
be drawn connecting two given points. They could 
scarcely have found out this, . however, without having 
extended their experience to· a complete circuit of their 
space-the second line being, of course, the remainder 
of the great circle. Supposiv g, now, that this had been 

. ascertained, they would be surprised that with us but 
one straight line connected two points. They WOUld, 
however, naturally expect that this was simply due to 
the incompleteness of our knowledge, to our space's 
not having been sufficiently explored. They would also 
be surprised, no doubt, that we regarded the angle
sum of triangles as invariable. Since with them the 
triangle-sum increased with the size of the triangle, 
they would probably think that when we haeI investi
gated sufficiently large triangles we should find the 
sum of the three angles larger than two right angles. 

It may be inquired right here, whether there have 
been found in the course of scientific exploration and 
research any indications confirmatory ()f the hypothesis 
of space which is curved in a fourin dimension. To 
this must be answered, No. Tiiere are mysteries in 
science which four-dimensional space might conceiv-

ably tend to solve. But hard-headed thinkers will want 
something more convincing than this before their con
sideration becomes anything more than good-humored 
tolerance. However, one of these mysteries is as to the 
method of action of gravitation. The law of its action 
is well known. Schoolboys, in fact, know that it 
varies directly with the mass and inversely as the 
square of the distance. But this is merely descriptive, 
and gives no insight into the mystery of how the 
attraction is accomplished. How, for instance, does the 
sun, ninety-five million miles away, exert any force 
whatever upon the earth ? This is the mystery of 
action at a distance. But if, in reality, there is a 
fourth dimension in the direction of which our space 
is so curved ·· that the sun and earth are actually in 
contact, the enormous .apparent distance being due to 
our measurements being taken under the limitations 
of three dimensions, then this riddle of the action of 
gravitation would disappear. 

If  one seeks for confirmation, he might SUPPOlle that 
this would be furnished by astronomy. Thus we might 
expect that in such an enormous triangle as would 
result from Gonnecting the members of a group of 
three fixed stars, we should have reached the point 
where the angle-sum might be expected to vary frem 
two right angles. But as we look into the methods 
to which astronomy is at present limited, we shan 
readily see that we can obtain no assistance here. 
Thus, it would be possible to observe a star simulta
neously from opposite sides of the earth, and ascertain 
the baBe angles of the triangb whose base connects 
the points of observation and whose vertex is the star. 
But the angle at the star is beyond direct measure
ment. The method, at present, would be to add the 
base angles and subtract from the angle sum ( 180 
deg. ) . But this method assumes the invariability of  
this angle-sum. To determine the question, we should 
have to set up one instrument on the star itself, and 
make observation of the angle subtended by the t-€r
rest rial diameter. The obvious objection to this, that 
we could not distinguish the ends of such a small 
length as the diameter of the earth, �ould be met by 
replacing the small base line by the 190-million-mile 
diameter of the earth's orbit, taking our observations 
six months apart. But the difficulty of making the 
obser.vation from the star itself could not be met. 

,. I .  I • 

Radio-Activity oC the Leaves oC ConlCers. 

Costanzo and Negro discovered some time ago that 
leaves of plants placed in the cylinder of an electro
scope used in researches on radio-activity gave to the 
air within the apparatus a certain conductivity, or in 
other words, ionized the air. They then undertook 
a more profound study . of the phenomenon, using 
leaves of Oedrus deodara and Oedrus Libani. Their 
results are reported in the memoirs of the Accademia 
dei Nuovi LinceL With the leaves of these species 
the ionization of the air, which is a maximum imme
diately after their introduction into the apparatus, 
diminishes very rapidly. Dr. Russell had already 
proved that the wood and resins of conifers and vari
ous other trees have the property of affecting photo
graphic plates, and that one could thus obtain, by 
contact in the dark, very fine photographs showing 
the alternate light and dark rings and lines produced 
in the wood in spring and autumn. Nevertheless it 
is not evident that this effect is attributable to the 
radio-activity of the woOd, for a thin sheet of glass or 
mica interposed between the wood and the sensitive 
plate prevents the action entirely. Carnazzi has un
dertaken a study of the ionization of air by resins. 

"The Current Supplement. 

There was successfully launchea at the Brooklyn 
navy yard .on May 19 the first collier to be built espe
cially for the service of the navy. This vessel is 
described in the current SUPPLEMENT, No. 1691, and 
her launch pictured. The nitrogen problem is once 
more agitated by George M. Heatli. In an excellent 
paper he carefully summarizes all the attempts which 
have been thus far made to extract nitrogen from 
the air for agricultural and other uses. The eighteenth 
installment of Prof.· Watson's "Elements of Electrical 
Engineering" is published. The subject discussed is 
current reorganizers. Some late improvements in 
compressive riveters arf, described by Chester B. 
Albree. The Austrian coefficients for the transmission 
of heat through building materials are discussed by 

. W. W. Macon. James L. Davis writes on the water
prOOfing of cement structures. Many parts of this 
country have been generously endowed by nature with 
striking and curious natural monuments. Some of 
these are illustrated and described by Charles Good
man. Prof. Edmund Beecher Wilson sums up the 
researches which have been made by modern biologists, 
and discusses with simplicity the work of Mendel and 
his school . The various forms of buoys and beacons 
used throughout the world are described by Max Buch
wald. William P. Seal contributes an article on fishes 
in their relation to the mosqt:ito problem. 
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A Very SIlDple Mode o£ Making Magic Squares. 

To the Editor of the SCIENTIFIC AMERICAN : 
I have just read in your issue of May 2 a letter from 

Mr. Albert R. Gallatin in which he illustrates the well
known principle of "casting out the nines," as follows : 

111 residue = 3 
11 residue = 2 

Product 1,221 residue = 6 

j;he "residue" being the remainder after deducting the 
highest multiple of 9 .  

He ends his  article by saying : "I  should l ike very 
much to see an explanation of this remarkable prop
erty" ; viz., that the residue of the product of any two 
numbers is equal to the residue of the product of the 
residues of the said numbers. 

We will take an.y two numbers ; m + x and n + y. 
m and n are multiples of 9 and x and y are the respec
tive residues. Multiplying, we have : 

Residue of 
Residue of 

= x  
= y  

Residue of m n + n x + n y + xy = residue of x y Q.E.D. 
since the residue of each of the first three' terms of the 
left side of the equation equals zero. 

The rules of magic squares to which your correspon
dent refers as very abstruse may be very briefly stated 
and easily remembered ; one of which I give herewith. 

Start in the square next below the center, proceed 
diagonally downward and to the right one column at 
a time. When the last column is reaChed, begin afresh 
at the first ( left or top, as the last happens to be the 
right or bottom, respectively ) .  Whenever you find 
your next square taken, drop two squares below and 
proceed as before: This rule will work out a magic 
square of any number of odd figures, as 3, 5, 7, 9 , to a 
billion and one. I give a few illustrations. 

37  
6 

47  
16 
57  
26  
67  
36 
77 

4 9 2  
3 5 7  
8 1 6  

Adds 15 each direction. 

11 24 7 20 3 
4 12 25 8 16 

17 5 13 21 9 
10 18 1 14 22 
23 6 19 2 15 

Adds 65 each direction. 

22 47 16 41 10 35 4 
5 23 48 17 42 11 29 

30 6 24 49 18 36  12 
13 31 7 25 43 19 37  
38  14  32 1 26 44 20  
21 39 8 33 2 27  45  
46  15 . 40 9 34 · 3 28 

Adds 175 each direction. 

78 29 
38 79 
7 39 

48 8 
17 49 
58 18 
27 59 
68 19 
28 69 

70 21 
30 71 
80 31 
40 81 

9 41 
50 1 
10 51 
60 11 
20 61 

62 
22 
72 
32 
73 
42 

2 
52 
12  

13 
63 
23 
64 
33 
74 
43 

3 
53 

54 
14 
5'5 
24 
65 
34 
75 
44 

4 
Adds 369 each directin!l.. 

5 
46  
15 
56  
25 
66 
35 
76 
45 

56 11 7 46  107 36 97  26 8'7 16 77 6 
7 57 118 47 108 37 98 27 88 17 67  

68 8 58 119 48 109 38 99 28 78 18 
19 69 9 59 120 49 110 39 89 29 79 
g }  20 70 10 60 121 50 100 40 90 30 
31 81  21 71 11 61 111 51 101 41  91 
92 32 82 22 72 1 62 112 52 102 42 
43  93 33 83 12 73 2 63 113 53 103 

l04 44 94 23 84 13 74 3 
55 105 34 95 24 85 14 75  

64  114 54 
4 65 115 

116 45 106 35 96 25 86 15 76 
Adds 671 each direction. 

5 66  

79 164  67  152  55 140  43 128  31 116 19 104  7 
8 80 165 68 153 56 141 �4 12� 32 117 20 9 2  

93  9 81  166 69 1 5 4  57  142 45 1 3 0  33  105 21 
22 94  10 82  167 70 155 5 8  143 46  118 34 106 

107 23 95 11 83  168 71 156 59 131 47 119 35 
36 108 24 96  12 84  169 72 144 50 132 48 120 

121 37 109 25  97  13 85 157 73  145 61 133 49  
50 122 38 110 26 98 1 86  158 74 146 62 134 

135 51 123 39 111 14 99  '2 87 159 75 147 �3 
64 136 52  124 27 112 i5  100 3 88  160 76 148 

149 65 137 40  125 28 113 16 101 4 89 161 77 
78 150 53  138 41 126 29 114 17 102 5 90 16?, 

163 66 151 54 139 42 127 30  1 15 18 103 6 91 
Adds 1,105 each direclion. 

Louisville] J<:y., May 1. 1908. F. L. Sl'FIDEN. 
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Another Magic Square. 

To the Editor of the SCIENTIFIC AMERICAN : 
The square shown below is made up of the numbers 

1 to 16 which are so arranged that their sums verti
cally, horizontally, and diagonally equal 34, and any 
four numbers forming a rectangle within the square 
sum up to 34 . The numbers are arranged in pairs fol
lowing the move of the knight on the chessboard : 1 
and 2, 3 and 4, 5 and 6, etc. 8 13 12 14 11 2 7 

4 
5 16 9 

15 10 3 6 
The following are some of the various ways in which 

the numbers may be added to egual 34 : 1 1 8  14 11 �I� 10 3 

: 1=1:: 

4 
14 
8 

: 1=1
1
: 8 

9 

10 3 
16 9 

14 
8 

3 

�I� 4 5 �I-� 
5 16 

15 

-�I� 3 6 

I 8 13 

12 
6 

'-1- - -
-1- - -
-1'10 3 -

9 

15 
11 2 
8 
10 

1
4 
11 

3 

6 
7 

6 
4 

2 1 7 16 9 
4 1 5 15 10 

�I� 2 7 

]=1 : 
::1=1 : 

15 

13 
10 

13 12 

3 6 
5 16 
2 16 

12 

13 12 

4 
5 

7 

In fact, the arrangements are endless. Observe, the 
arrangements are not chance, but follow definite rules. 
The square fairly yells 34  at you. It is one o! the 
queerest freaks I ever stumbled over in IIl3' mathe-
matical investigations. A SUBSCRIBER. 

. . .  , . 
More C urious Facts About Figures. 

To the Editor of the SCIENTIFIC AMERICAN : 

In the SCIENTIFIC AMERICAN of May 2 A. A. Laugh
lin, under the heading "Curious Facts About Num
bers," shows that if we add the odd numbers begin
ning with 1, the sum is equal to the square of the 
number of numbers added. 

This may be carried at least two steps farther ; that 
is, we . may derive all cubes and all fourth powers 
from this !Same series. 

The first term of the series is the cube of 1. The 
sum of the next two terms ( 3  + 5 = 8 )  is the cube 
of 2. The sum of the next three terms ( 7  + 9 + 11 = 
2 7 )  is the cube of 3, and so on. It will be found �hat 
the middle term in any addition or the even number 
between the two middle terms if the number of terms 
is even will be the square of the number to be cubed. 
So we may write the rule : The cube of a number 
is equal to the sum of a natural series of odd numbers 
whose number of terms is equal to the number to be 
cubed and which has for its middle term or includes 
between its middle terms the square of the number 
to be cubed. 

Example : 4' = 13 + 15 + 17 + 19 = 64 . It will be 
seen that the two middle terms include 16, the square 
of 4. 

To find the fourth power of a n1:lmber. simply start 
with 1 and add all the odd numbers until you have a 
number of terms equal to the square of the nttmber 
whose fourth power is to be found. 

Example : 24 = 1 + 3 + 5 + 7 = 16. The number of 
terms = 4 = 2'. 

It seems likely that higher powers can be derived 
from this series by somewhat similar formulre. 

Wheeling, W. Va. HgNRY M. RussgLL, JR. 

It is reported that a student of the Electro-Techni
cal Institute of St. Petersburg, named Frell.dinberg, has 
i nvented ' an apparatus for exploding mines by wire
less telegraphy. Numerous experiments already made 
are said to have proved remarkably successful. The 
apparatus is also claimed to be suited for directing 
Whitehead torpedoes at long ranges, 
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Ancient Records Deanne on Alaska's Boundary. 
Documents, which would have been of great impor

tance at the time of the conference in London in re
gard to the Canadian boundary question, have been rc
cently unearthed in Alaska by Leo Nebokoff, a friend 
of Count Leo Tolstoi. They are ancient Russian pa
pers showing how Russia managed to lay claim to the 
entire northern coast of North America. 

Nabokoff has forwarded some of the documents to 
the Governor-General of Canada and they will in all 
probability be exhibited in the Dominion building at 
the Alaska-Yukon-Paclfic €lKposition, which will be held 
at Seattle in 1909, as they would have played an im
portant part in the , history of the countries the fair 
will be held to exploit had they been brought to light' 

sooner. 
It was while in Sitka, where he was sent by his gov

ernment to put in order the archives kept by the Rus
sian authorities, that Nabokoff discovered the papers. 
They were written in old Russian, which he had 
studied. One of the records was an order from the 
Russian government to the Czar's governor of Alaska 
to bury tablets bearing the Russian ' coat of arms at 
different points along the coast, which were to be care
fully noted so that in after years when the. country be
came valuable they could be dug up and used by Rus
sia to claim the territory. This was done in part and 
the purport of some of the documents is that Russia 
appropriated the whole or the Alaska coast. Had 
these records been brought to light before the boun
dary decision some five years ago, they might have 
affected it, but now that the coast line is forever set
tled they are chiefly of interest as relics. 

Nabokoft' located some of the tablets and they will 
be secured for exhibition at the Alaska-YukoR-Pacific 
Exposition. They were buried as far south as Briti�h 
Columbia. Had they been unearthed and claim laid 
to that territory, the United States, by the purchase 
of Alaska, would now own the entire Pacific coast 
from Mexico to the Arctic Ocean. 

The Use o£ Ozone In the Transportation o£ Live Fish . 

Ozone is an energetic oxidizing agent which is con
tinually finding new industrial applications. This 
allotropic form of oxygen is a bluish gas of strong 
and characteristic odor. Its density is 1.5 times that 
of oxygen, its molecular formula being 03 while that 
of oxygen is 0,. 

The oxidizing and germiCidal power of ozone has 
been utilized in sterlizing air and water, aging liquors, 
preventing fermentation in fruit juices, refining sugar, 
and bleaching and preserving flour. It is also em
ployed as an oxidizing agent in bleaching textiles, 
the manufacture of artificial camphor, artificial silk 
and dyestuffs, and in the preparation of certain oils. 
Ozone is usually obtained by the action of the .silent 
electrical discharge on oxygen. 

A new use for ozone has been found in the transpor
tation of live fish. Fish decompose so rapidly after 
death that they cannot be transported to great dis
tances withoqt the use of refrigerator cars. and great 
expense for ice or other refrigerants. Hence it is 
desirable to keep the fish alive during transit, but 
here artOther difficulty is en.countered, for fish of the 
more delicate species soon die in tanks in which the 
water is not continually renewed. 

In practical trials which have beQn made in France 
a.nd other countries, however, it has been found possi
ble to keep fish alive on long journeys by forcing a 
properly regulated stream of ozone into the water ' of 
the tanks in which they are imprisoned. 

• • • 
An international mining exposition will be held at 

Madison Square Garden from May 25 until June 20, 
1908. One of the features of this exposition will be 
the installation of a complete mine, equipped with a 
cage, operated by electric motor, and those who desire 
can descend eighty feet and witness various "levels," 
"tunnels," "cross-cuts," "a stop," "winze," hanging and 
foot w�lls, and by an object lesson receive a lifelong 
impression of a very good representatioR of a gold 
mine. Another equally attractive demonstration will 
be the rock-drilling contest with hand drill and sledge. 
The miners in drilling for blasts become very pro
ficient, as there are many existing conditions where 
there are no .facilities to permit the use of power 
drills. These contests are so important, and such an 
exhibit of physical endurance and skill, that interna
tional rules are observed for governing them throughout 
the West. There will be exhibits in this line of down
hole, backhole, and uphole, which last being overhead, 
naturally requires greater skill and endurance. A 
somewhat pathetic a.nd interesting deviation in this 
line will be a team of drillers from Butte, Mont., 
miners who lost their sight in a mine accident, but 
who were so proficient in their calling that they are 
still able to support themselves, although both are 
positively blind. Moving pictures of mining scenes 
will be exhibited in the concert halL Many of· the 
mining States al'e exhibiting their mineral resources. 
Carloads of mineral representing nearly every county 
in Nevada are now en route to New York, 



FIRST FLIGHTS OF THE AERIAL EXPERIMENT 
ASSOCIATION'S SECOND AEROPLANE 

Although in its first test the second aeroplane to 
be con.�tructed by the Aerial Experiment Association 
covered a distance of but 279 feet at a height of but 
about 10 feet, on May 18,  this flight is considered by 
Dr. Alexander Graham Bell, and by Lieut. T. E. Sel
fridge, U.S.A., and the other members of the Associa
tion, to have been the first really successful flight 
of the second heavier-than-air flying machine of this 
particular pattern. A number of other aeronauts who 
are at Hammondsport, N. Y., where the tests are being 
conducted, and who are building other types of flying 
machines, gave praise to the new machine. 

The Association's first aeroplane, the "Red Wing," 
which fiew 81'8 feet above Lake Keuka on March 
12 last, was illustrated in the SCIENTIFIC AMERICAN of 
March 21.  This machine had a horizontal single-sur· 
face tail, which buckled in the first flight. The tail 
was changed to a double-surface box shape, like that 
used on the Farman aeroplane, and in a subsequent 
flight in the rain a few days later, the aeroplane 
tipped to one side and, crashing to the ice, was de
molished. 

The new aeroplane-the "White Wing"-is practi
cally the same as the former one, save that it is 
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There are two distinctive features in the design. 
The first is the general principle and arrangement of 
the truss which supports the two surfaces, and the 
second is the shape of the surfaces themselves. . 

In this machine the truss differs radically from 
ordinary designs, being a double bowstring truss, 
which was found to have structural advantages 'over 
the flat bridge design commonly used. The other fea
tures which distinguish the machine from . the usual 
type of double-deck machines lie in the sh,ape of the 
supporting surfaces, which are very much like a bird's 
wing in plan, tapering toward the tips, and at the 

, same time decreasing in curvature. 
A wooden propeller is used, with an eight-cylinder 

40 horsecpower Curtiss air·cooled motor. The pro· 
peller's diameter is 6 feet 2 inches. The pitch is 
about equal to the diameter. At about 1,200 R. P. M., 
with the motor developing 25 horse-power, the propel
ler develops some 245 pounds thluSt. The aeroplane 
is 42 feet 6 inches long from tip to tip and 4 feet 
deep at the outside panel. It has a total supporting 
surface of 408 square feet, while its weight is 431 
pounds. 

The flight on the 18th was an excellent one. The 
machine left the ground readily after a run of about 
200 feet, and alighted at the end of the flight without 

Front View of the Aerial Experiment Association's New Aeroplane. 

MAY 30, 1908. 

cellent flight which, although his first, is reported to 
have extended over a total distance of 1,017 feet, and 
to have been accomplished in 19 seconds, or at a speed 
rate of about 36� miles an hour. During this flight 
the machine touched ground once after covering 615 
feet, but it immediately rose again and continued in 
the air until the aviator caused it to land near the 
edge of a plowed field. Mr. Curtiss appeared to have 
excellent control of the aeroplane, which rose and fell 
durin'g the flight, varying in heigkt from 5 to 25 feet. 

• • • • •  

Finding the Specific Gravity. 

The usual way of finding the specific gravity of an 
insoluble body is, as laid down in the text books and 
carried out in practice, to weigh the body first . in air 
and then in water, find the difference in the two 
weights, and then divide the weight in air by that 
difference. Thus, a body weighing 10.32 pounds in air 
and only 1.25 pounds when fully immersed in water 
will lose 10.32 - 1.25 = 8.07 pounds in weight when 
buoyed up by the water ; its speCific gravity will there
fore be 10.32 -7- 8.07 = 1.278. 

A better way is to weigh the object in air, then 
after immersing it in water and leaving the original 
weight untouched, to put in or on weights enough on 

The Aeroplane In Flight. 
The pointed wing tips have been made lIexible so they can be twisted to aid in steering. The propeller and the frame 

of the box tail can be seen at the back, and the hori�0ntal rudder in front. 

The " White Wing " making Its /!rst lIight of 279 feet a't a speed of about 80 
miles an hoUl". 

The Motor and Propflller at the Rear of the Main Planes. Three-quarter Front View of Aeroplane. 
One Corner of the rectangular box. tail is visible at the end of one of the long bamboo poles 

which attach it to the aeroplane proper. 
This view shows the horizontal rudder, the steering wheel, and the running wheels. 

THE SECOND AEROPLANE OF THE AERIAL EXPERIMENT ASSOCIATION. 

mounted upon pneumatic·tired bicycle wheels instead 
of runners. A rect:;tngular box tail has been fltted. 
For experimental purposes, so that the machine could 
obtain a start before ascending, a half-mile track 
was built. ;By running along on this track, pro
ficiency in handling the steering gear and other 
mechanism was attained. In a trial on the ground 
the day previous to the successful ascent, a slight 
defect in the steering gear was detected and remedied. 
The experimenters had thought that the aeroplane could 
be guided by the rudder alone when running on the 
ground, but they found it was also necessary to turn 
the wheels. Besides the horizontal rudder in front 
for controlling the elevation of the aeroplane and 
maintaining its fore and aft equilibrium, there is the 
usual vertical rudder for side steering in the middle 
of the box tail, while in addition to this the wing tips 
are pivoted horizontally about their . forward edges 
and made to move up and down slightly in turning a 
corner by means of a cord which runs through pulleys 
at the rear corners of the upper plane and which is 
attached to the aviator's body. The instinctive lean
ing to one side of the aviator in making a turn is thus 
used to set the wing tips properly. 

The new aeroplane has double superposed surfaces. 

serious shock. A good idea of its appearance in flight 
can be had from the photograph reproduced above, 
from which it can be seen that the transverse stability 
was apparently excellent. The propeller was slightly 
damaged during this flight, but repairs were soon 
made, and the following day two more short flights 
were executed. The first of these could hardly be called 
a test, as the machine remained in the air but two sec
onds and traveled about a hundred feet. When it de
scended on its wheels it ran 201 feet ' on the ground 
before stopping. In this run a guy wire broke, which 
impeded slightly the action of the ' propeller. In a few 
minutes the damage was repaired and the second ascent 
was made in a quite heavy rain. In a few seconds sui'
ficiimt velocity was attained and a rapid rise was made 
to a height of 30 feet. The aeroplane then dipped 
Slightly to the right, slowly dropped about 12 ' feet, 
and then came to earth. The front rudder wheel 
was brOken conSiderably, and several ,hours were , re
quired to repair the damage. Notwithstanding this, 
Dr. Bell was pleased with the trial. Lieut. Selfridge 
acted as aviator on this day, while F. W. Bal1twin 
piloted it on . the first trial. 

On May 22 Mr. G. H. Curtiss, after som e . changes 
had been effected in the new aeroplane, made an ex-

the same side of the scale, with the object of bri'lging 
back the even balances. The weight in the second 
pan, or in the second ' case-which weight will natur
ally represent the loss of weight in water-divided 
into the original sum, to obtain the specific gravity. 

Where pOSSible , it is still more Simple to weigh out 
in the first case a given even quantity of the material 
to be tested-as of potatoes or beets in beet-sugar or 
potato-alcohol manufaCture ; there being used' for this 
purpose two baskets, one above the other, of which the 
lower one is completely immersed in water. The 
material being weighed in the upper basket while the 
lower. one hangs free in the water, is then transferred 
to the lower basket, and the weight added on that 
side of the balance to restore equilibrium is divided 
into the original sum, to obtain the specific gravity. 

As an example : 100 pound!;! of beets are weighed 
out in the upper basket and then transferred to the 
under one ; then 87.5 pounds are added on the same 
side with the beets to bring back the equilibrium ; 
then the specific gravity is 100 -7- 87.5 = 1.14. 

In han.dling such materials as beets and potatoes, 
any that swim should be thrown out before weighing, 
as they are hollow and contain air, and are useless 
for industrial purposes. 



MAY 30, 1908. 

THE WRIGHT AEROPLANE TEST IN NORTH 
CAROLINA. [Upon the return of the newspaper correspondents 

and photographers from North Carolina, considerable 
more information was obtainable regarding the recent 
flights made by the Wright brothers in testing their 
aeroplane than has hitherto been available. jUnfor
tunately, not one 
of these men iR 
a qualified tech
n i c a I observer, 
for which reason 
we are little bet
ter off for de
tails t h a n  w e  
were before. 

Scientific AInerican. 

than is required in the government test ; but a false 
movement of one of the operating levers caused them 
to plunge downward. Not more than $50 worth of 
damage was done to the machine, and save for a few 
scratches the aviator was uninjured. 

A close study of the photographs which we repro
duce shows that . the horizontal rudder in front of the 
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there is little doubt that more will be heard from 
them in the near future. Upon hearing of their flights, 
Henry Farman sent a challenge for them to come to 
France and fly in competition with him. The Wrights 
paid no attention to this challenge. Their confidence 
in their machine is such that they do not believe it 
necessary to make a public trial either here or abroarl 

in order to in
terest the other 
g o v e r n m e n t s ,  
which may yet 
p u r c h a s e  mao 
c h i n e s  f r o m  
t h e m .[S i n c e  
their trial flight,; 
in North Caro
lina have been 
w i t n e s s e d  
b y  n e w  s p a 
p e  r m e n ,  and 
photographs 0 f 
t h e s e flights 
have been secur
ed, there is no 
longer any doubt 
of the pre-emi
nence of Amer
ica in aviation.] 
We hope that 
before the end 
of the year we 
shall be able to 
arrange for a 
p u b  I i  c contest 
near New York, 
in which all the 
prominent for
eigl1 and Amer· 

In addition to 
the frontispiece 
s h o w  i n g the 
aeroplane as it 
appears in flight, 
we are enabled, 
o w i n g t o  t h e  
courtesy of P. F. 
Collier & Son, to 
show our read
ers two photo
graphs taken at 
long range of the 
a e r o p l a n e in 
flight a r 0 u n d 
Kill Devil Hill. 
These p h o t  0 . 
graphs, w h i 1 e 
q u i  t e minute, 
n e v e r t h e 
less when mag
nified give some 
idea of the a�tu
al appearance of 
the machine in 
flight ; but their 
greatest v a l  u e 
lies in dispelling 
all doubt as to 
the ability of 
the Wright ma-

The imagination of the artist who drew this picture eight;! years ago was prophetic !Iond daring. He graphically foretold the modern department store, the 
elevator, the military airship, the pleasure and mIlitary automobile, and the heavier-than-air nylng machine (drawn by birds). He did not 

hesitate to puild a bridge between Calais and Dover or to dr�w vehicles along the ground with the aid of kites. 

i c .a  n aviators 
w i  1 1  compete, 
and endeavor to 
win for the first 
time the SCIEN

TIFIC AMERICA"f 

trophy. 
• • •  

" THE MARCH OF INTELLECT." FROII A PRINT MADE IN 1828, PREDICTING MANY 1I0DERli :MECHANICAL ACHIEVEMENTS. Casein cement 
chine to fly and 
to make good its designers' claims. [Au those who 
witnessed the flights agree that the performance of 
the machine was marvelous, and that the speed at
tained with the small motor of 30 horse-power was 
remarkable. As already noted in our last issue, the 
speed in question appears to have been from 45 to 48 
miles an . hour, although the last flight was timed in 
7 minutes a!ld 40 seconds, during which the life sav
ers claim that the machine traveled slightly over 8 
miles. 1 The distances are said to be fairly accurate, 
since They were gaged by the known space between 
telegraph poles and the number of '  poles 'in the· ic()urse. 
The probability is, however, that ' the . speed of the· 
machine did lIot- at any time exceed 48 miles an hour. 
In fact, the Wrights do not, claim' a speed of much 
over 40 miles. Stille �ccording to reportJthey state 
that before , .the flights witnessed by outsiders,�they ("-l'''' \J\-made threei,fllghts of 18, 24, and 32 miles respec ively.' 
In their final flight they had intended to remain in""' 
the air an hour and twenty minutes, or a third longer 

machine Is of the double- or triple-surface type. The 
vertical rudder also can be seen well out at the rear, 

' as well as the two propellers, half of each of which 
is in sunlight, and the other half in shadow. The 
aviator is seEm sitting in the middle of the lower 
plane, while there are several radiating tubes for the 
cooling water of the motor running' vertically upward 
to the upper plane from the motor, which is located 
in a fore-antI-aft dir:ectipn in the center of the lower 
plane, and which drives each of the two propellers 
through chains. A second lever ' in front of the aviator 
operates the vertical rudder, and a third one twists 
th'e plahes td, aid in steering. 

.' 

In.  the tests ,recently , made, the Wright brothers were 
trying out their. new form of steering and control by 
means of levers and with the operator in a sitting po
sition. , hi their former flights in 1905, the operator 

Jay prone, and the change to a sitting position necessi
tated a different method of control. The brothers are 
quite satisfied

' 
with the results they have obtatned: and 

Photographs by J. H. Hare. 

consists of caoein 
and tannate ot lime. A IIOlution .of tannin is first 
prepared, either by dissolving tannin in water or boil
ing Chinese gall-nuts' in water and straining the fluid. 
Clear lime is gra11ually added

' 
to this solution till 

precipitation ceases and red litmus paper, dipped in 
the fluid above, is colored blue: . The fluid is then 
decanted and the precipitate dried. The dried 
preduct, designated chemi'cally tannate of lime, is 
then mixed with casein and the mixture ground and 
sifted. The proportion in which the ingredients are 
mixed depends upon the purpose to which the mix
ture is to be applied ; as a, rule, 90 parts of casein 
and 10 of tannate of lime are taken. When required 
for use, a sufficient quantity of water is added to the 
cement. A tenacious binding material of the requisite 
consistency is thus obta�ned. When completely dry, 
the cement is very hard and tough, and absolutely 
insoluble in water, petroleum, or oll ; hence it is 
admirably adapted for a large variety of pur· 
poses. 

End view of aeroplane which Is traveling to the left. The horizontal rudder can be seen In front and Tbree-quarter front view of aeroplane. The horizontal rudder Is seen in front. The black spot In the 

the vertical rudder behind. The Inclined lines in front of latter are the propellers. center Is the aviator and motor, and the dark linc connecting the two surfaces, the radiator. 

The Aeroplane Encircling Kill Devil Hill-the Gigantic Sand Dune at the Wrights' Experimental Grounds on the Coast of North Carolina. 
FIRST PHOTOGRAPHS OF THE WRIGHT BROTHERS' AEROPLANE IN FLIGHT. 
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CHINESE PIGEON WHISTLES. 

BY DR. BERTHOLD LAUFER, COLUMBIA. UNIVERSITY. 

Traditions imbibed in school, through education and 
by reading, are apt to sway our lives and our thoughts, 
and to influence strongly our judgment of other 
peoples. An almost flxed standard 'of attributes invol
untarily arises in our minds when the names of 
French, Spaniards, Negroes, Indians, strike our ears, 
and it is often hard to see why such and such an ad
jective, expressing such and such a quality, became 
inevitably linked in our thoughts with the names 
of certain nations. Thus, we are wont to speak of the 
Chinese as a sober, practical, and prosaic people, and 
to view them throughout in that light. Immensely 
rational they are ( this cannot be gainsaid ) ,  secular, 
and worldly·minded, bestowing all their efforts on 
useful temporal affairs ; but nevertheless these people 
are by no means lacking in purely emotional matters 
of great attractiveness. It is needless to turn to their 
poetry and art, in which they are at their best, re
garded from this viewpoint ; even in affairs of minor 
importance their soul reveals to us traits of poetical 
quality of no small degree. 

As early as the eleventh century one of their greatest 
poets sang : 

"Upon the bridge the livelong day 
I stand, and watch the goldfish play;" 

The domestication of the goldfish, the firilt species of 
which reached England only in 1691, and of the wonder
ful paradise-fish as well, is justly ascribed to the Chi
nese ; and it is remarkable to notice that their attempts 
in this direction and the amazing results achieved 
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so that when the birds fly the wind blowing through 
the whistles sets them vibrating, and thus produces 
an open-air concert, for the instruments in one and 
the same flock are all tuned differently. On a serene 
day in Peking, where these instruments are manufac
tured with great cleverness and ingenuity, it is pos
sible to enjoy this aerial music while sitting in one's 
room. 

There are two distinct types of . whistles-those con
sisting of bamboo tubes plliced side by side, and a 
type based on the prinCiple of tubes attached to a 
gourd body or wind-chest. They are lacquered in yel
low, brown, red, and black, to protect the material 
from the destructive influences of the atmosphere. 
The tube whistles have either two, three, or five tubes. 
In some specimens the five tubes are made of ox-horn 
instead of bamboo. The gourd-whistles are furnished 
with a mouthpiece and small apertures to the number 
of two, three, six, ten, and even thirteen. Certain 
among them have, besides, a number of bamboo tubes! 
some on the principal mouthpiece, some arranged 
around it. These varieties are distinguished by dif
ferent names. Thus, a whistle with one mouthpiece 
and ten tubes is called "the eleven-eyed one." 

As to the materials and implements used .tn the 
manufacture of pigeon-whistles, there are small gourds 
that serve for the bodies ; halves, of large gourds ( a  
particular species imported from Shantung to Peking 
for this industry ) ,  from which stoppers are made that 
fit into them ; and four kinds ot bamboo---cylindrical 
pieces ' of' a large specjes that grows in the south, for 
making the mouthpieces of the large tubes ; thin sticks 
for making those of the small ones ; hard bambQo for 
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A New italian Method of Preserving Eggs. 
Consul D. I. Murphy, of Bordeaux, forwards the fol

lowing synopsis 'from a French journal on a new 
method of preserving eggs, which, he says, appears to 
have the double merit ?f cheapness and simplicity. 
The article was based upon the experiments of Doctor 
Campanini, as reported by him in a bulletin issued by 
the Italian minister of agriculture. 

Dr. Campanini, . after reviewing the various known 
means of preserving eggs-by salt water, lime water, 
silicate of potash, vaseline, and cold storage--described 
his experiments, which showed better results than all 
others: 

His theory is that to preserve eggs some system must 
be adopted that will absolutely prevent the exchange 
between the air outside and that inside the egg-for it 
is this continual exchange that causes putrefaction. 

Dr. Ca�panini selected perfectly fresh eggs and cov
ered them with lard, so as to effectually stop up all 
the pores. The shells Were thus rendered imperme
able, the exchange of air was prevented and, the ob
structlon of the pores not permitting the evaporation 
of the water, there was no loss of weight. The whites 
and yellows of the eggs retained their color perfectly 
and the taste was not modified in the slightest degree. 
When properly coated with lard-not too thickly-the 
eggs are put in baskets or boxes upon a bed of tow or 
fine odorless shavings and so arranged that there will 
be no point of contact between them-otherwise a mold 
wfU develop and putrefaction result. The packing 
room should be perfectly dry, the question of tem
pera.ture not being important. By his process Dr. 
Ca.mpanini kept a quantity of eggs for a whole year 

A Pigeon With a Whistle Wired to Its Tall. 'l'he Whistles 
Look Clumsy But Are Very Light. 

Pigeon Whistles, With the Gonrds and Bamboos "'rom Which They Are Made ; and the 
'l'ools Used in . Making Them. 

were not prompted by any utilitarian views they had 
in mind, as neither fish is of any' practical advantage. 
On the contrary, their skillful 'breeding, so eagerly 
pursued, is due solely and exclusively to the resthetic 
tendency of the Chinese in their art of living, and to 
their highly cultivated sense of beauty, which delights 
in the bright coloration of the skin of ' these fishes, the 
graceful form of their bodies, and. the restless mo
tions of their long, flowing fins. This' is the more wor
thy of note, as the only fish among us which has been 
placed within the range of domestication, the carp, is 
granted this privilege merely from its prosy connection 
with the kitchen. 

While the almost Darwinian experiments to which 
Chinese breeders have subjected the goldfish, and their 
unbounded admiration of ·this little creature· in its 
hundred and one forms and variations, illustrate well 
the intimate relation of the people. to the element 
water, their friendly associations with the world of 
birds are no leas close and sympathetic. The lover 
of birds does not permltnently confine his pet in , its 
prison-cage, but he takes it out with him on his walks, 
carrying it ,on a stick, to which one of its feet is fas
tened by means of a threa d long enough to allow it 
ample freedom of motion. Where the shade of some 
stately tree bids him welcome, he makes a halt, and 
permits the bird to perch and swing on a supple twig, 
watching it' for bou�s. 

One of the most curious exprefilsions of emotional 
life is the application of whIstles to a flock of pigeons. 
These whistles, very light, weighing hardly a few 
grammes, are attached to ' the tails of young pigeons 
soon after their birth, by means of fill!) copper wire, 

CHINESE PIGEON WHISTLES. 

the . large tubes themaelves, and a soft kind for the 
smaller ones. The separate pieces are fastened to
gether by means of fish-glue, which is applied with an 
iron nail . A razor-like knife is used for splitting the 
bamboo sticks, and a chisel to break· the harder pieces. 
For the general work a dozen spatulas are required, 
and awls are used for drilling the small mouthpieces. 
There is also a whetstone for grinding the imple, 
ments, the same as is employed in other industries and 
by professional knife-grinders, and a saw with a slight
ly curved blade for cutting the gourds. The smallest 
whistles are of course most difficult to produce. One 
workman is said to be able to turn out about three 
specimens a day, which shows that the .work ' requires 
some time and skill. 

The explanation of the practice of this quaint cus
tom which the Chinese offer is not very satisfactory. 
According to them, these whistles are intended to keep 
the flock together, and to protect the pigeons from at:
tacks of birds of prey. There seems, however, little 
reason to believe that a hungry hawk could be in
duced by this innocent music to keep aloof from satis
fying his appetite ; and this doubtless s�vors of an 
after-thought which came up long after the introduc
tion of this usage, through the attempt to give a ra
tional and practical interpretation of something that has 
no rational origin whatever ; for it is notJhe pigeon tp.at 
profits from ' this p,raGtice, but merely ,.the hiunan ear:, 
which feasts on the wind-blown 'tunes, and derIves 
resthetic pleasure from this music. And here, again, 
it seems to be a purely artistic and emotional ten
dency that has given rise to a unique industry and cus
tom applied to nature-life. 

-through a very hot summer and a very cold winter 
-and they were perfectly preserved. He says that 4 
cents' worth of lard suffices to coat 100 eggs, and that 

'anyone- could . easily prepare that number of eggs in 
one hour's time. 

• .  e . •  
Wasting Water A ssets. 

California has learned, says the California Culti
vator, not only that the ground may become water
logged by over-irrigation, but that ill-considered drain
age and the inconsiderate use of water from wells 
may so lower the underground water-plane as to 
threaten the reversion of large areas to unproduc
tiveness. 

The Geological Survey has demonstrated that all 
the subterranean wa.ters of 775 square miles in south
ern California are connected, and tbat every well 

. taps a common supply ; �nd on this the water-plane, 
which was twenty-three feet below the surface of the 
soil in 1898, is now fifty feet below. 

People can live beyond their means in respect to 
water, as well as timber, oil, natural gas, fish, and 
game. 

• 1 • •  
The output of eopper in the Ural district in 1906 

amounted to 4174 tons, as compared with 3,610 tons 
in the pre�eding �·ear:. , thus showing an increase of 
564 -t()ns. These figures canll.ot be considered as satis
factory from the. Russian point of view, taking into 
consideration the high !)rices which prevailed . last 
year for copper. Moreovr,r, on comparing the total out
put of copper in 1906 with that of :he years 1904, 1903\ 
and 1902" a decrease In the prQdu �Uon is 1l0tiCP� :'1�� 
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A NEW AUTOMATIC VIOLIN PLAYER. 

BY THE ENGLISH COBRESPONDENT OF THE· SCIENTIFIC AIIIEBICAN. 

One of the most novel and ingenious automatic 
musical instruments devised within recent years is 
now on exhibition in England. This is the Mills auto
matic violin player, which, as, may be seen from the 
accompanying illustration, is a delicately constructed 
and remarkably designed automatic violin, in which 
the fingers of the player are supplanted by mechan
ical agency. The instrument is the result of several 
years' experiment and scientific research, and although 
played by electro-mechan-
ical agency, the rendering 
of the music is so deli
cat'3 that it is difficult to 
distinguish it from that of 
a master hand. The sweet
ness is remarkable, as are 
also the harmony and vol
ume of tone. 

The instrument, as may 
be seen from the accom
panying illustration, com
prises the ordinary type of 
violin, complete in every 
detail, with the usual 
strings and facilities for 
tuning. The instrument 
is held firmly at the neck, 
to secure the same posi
tion as if held under the 
chin, while the opposite 
end is held by a solid sup
port. Above the strings is 
mounted an intricate and 
elaborate mechanism, with 
lever rods, which act as 
fingers, and by. depression 
upon the strings in the 
correct positions give the 
required notes. The bow, 
or rather' series of bows, 
since there are many in 
order to secur� full chord 
effects, is represented by a number of revolving disks, 
which in their rotating passage strike the strings as 
they are depressed upon them according to require
ments, and in conjunction with the mechanical fingers 
sound the required notes. There is a complete absence 
of harshness, such as might naturally be expected in 
a mechanically-operated instrument, while the diminu· 
endo and crescendo effects are faithfully reproduced. 
The mechanism is operated by a small but powerful 
electric motor driven by batteries; the control is ef- . 
fected by means of an ingenious arrangement of elec
tro-magnets. The whole of the mechanism is in mo
tion at one and the same time, each composite part 
performing its allotted function in accordance with 
the musical score, at the correct moment. 

Reading a Telegraphic Message by 
Taste. 

Scientific AlDerican 

IDvery person familiar with the instrument is fully 
acquainted with the difficulties attending its mastery, 
and the many musical impressions peculiar to violin 
playing_ Yet all such, as staccato, legato, pizzicato, 
arpeggio, shake, trill, thirds, fourths, octaves, tenths, 
portamento, are marvelously produced. It renders 
with complete aecuracy and striking execution the 
most difficult classical passages as readily as the more 
simple popular airs. 

Moreover, it exceeds the capabilities of the human 
player. Duets and even quartets are given with as 

AN AUTOMATIC MACHINE FOR PLAYING THE VIOLIN 

much facility and delicacy as solos, it merely being a 
matter of coupling up the mechanical actions. In this 
manner a single instrument can render the full effects 
of a stringed orchestra, while moreover, in order to 
complete it� possibilities, it will play its own accom
paniments. to solos, and very often the four strings 
are brought into requisition at the same time. 

The automatic player has been investigated by many 
of the leading violinists, who have listened to its ren
ditions of the most intricate and difficult music, and 
have pronounced them tp be musically perfect, while 
time, melody, harmony, and expression are produced 
with such distinctive skill as to. testify to the preci
sion of the mechanical arrangements. The invention 
has aroused the greatest interest in England and 
Europe, since it is to the violin what the pianola is 
to the piano,' and demonstrates to a striking extent 
the musical qualities of the instrument 'when deve:
oped to its fullest extremity . 

. ... ... 

AN ORAL SYSTEM OF TELEGRAPHY. 

BY GUSTAVE MICHAUD, COSTA RICA STATE COLLEGE. 

We are accustomed to think of the tongue as a 

transmitting instrument, but it serves very well as a 

receiver in the novel· system of oral communication 
described below. With the exception of the wire, all 
that i$ needed for this oral telegraph may be had at 
the dinner table. . The battery, two senders, and two 
receivers are made up, ready for use, in less than one 
mlimtt;!. The apparatus works well, and .does not get 
Q\!t of order. After dinner it will afford a pleasant 
pastime, and may prove useful to thos!l teachers who 
have to teach with few or no apparatus. 

Lay two parallel wir�s from one room to another, 
avoiding contact between them. At each end of the 
telegraph line, place an operator holding two spoons 

or forks in his mouth. One of these culinary imple
ments must be made of silver, the other of aluminium. 
A silver quarter may conveniently be used instead of 

the silver utensils, and any aluminium object may be 
suhstituted for the other spoon or fork. A wire which 
bears a silver object at one end must have aluminium 
at the ot.her end, and vice versa. Operators should 
keep the silver well in the mouth on one side, and .the 
aluminium. in full contact with the fore end of the 
tongue on the other side of the mouth.. No contact 
should take place between aluminium and silver. 

The operator who wishes to send a message breaks 
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one of the two wires, and keeps both ends in his 
hands. To send a dot oi the Morse alphabet, he brings 
into . contact, during a short time, both ends of the 
broken wire_ A long contact is a dash. At the other 
end of the line, dots and dashes are perceived as short 
or long spells of a strong, pungent taste, which ceases 
at once when the current is interrupted. There is no 
uncertainty in deciphering the message; on the con
trary, most operators will say that, so far as their 
own taste is concerned, they would rather have a 
weaker current. After sending his message, the oper-

ator twists the ends of th'Ol 
broken wire together and 
waits for the answer. 

The current is the result 
of the chemical action of 
alkaline saliva over the 
aluminium. The two cells 
are connected in series, 
and the E.M.F. is twice 
great.er than in the case of 
a Single cell. So is the in
ternal resistance, but that 
of the wire is not, and the 
current strength is there
fore somewhat increased. 

. ... . 

A New Chinese StealDshlp 

Line. 

According to the Board 
of Trade Journal, the Reg
istrar of Imports and Ex
ports at Singapore (Mr. 
A. Stuart) reports tl?."t a 
new steamship company, 
with a capital of 3,000,000 
ticals (about $1,125,000) is 
being organized by Chi
nese . and Siamese mer
chants with the object 01' 
entering the carrying trade 
between Bangl!.ok, Singa-
pore and Hong Kong in 
opposition to the North 

German Lloyd, who have recently come. to an agree
ment with the Japanese owners of the vessels on the 
Bangkok, Hong Kong and Swatow service. As the 
promoters include several large rice merchants who 
have usually done a chartering business on their own 
account, the company's success, says Mr. Stuart, seems 
to be assured. Meantime six vessels will be chartered 
and new boats built in England or Japan. 

• ••• • 

Europe has demonstrated that a country can be 
prosperous and develop on a very small amount of 
lumber. Practically speaking, there is not a wooden 
shingle in the whole of Europe, while frame houses 
are rare_ Lumber yards in some countries of Europe 
hardly exist. 

Sending a Telegl'am With Current Generated 
in the Mouth. 



INCANDESCENT GAS LA][P WITH SELF - GENERATED 
FORCED DRAFT. 

The light of a gas flame is due to imperfect com
bustion. The heat of the flame liberates some of 
the carbon in the gas, and the particles of carbon are 
heated to incandescence by the combustion of the rest 
of the gas. If air is mixed with the gas, as in a Bunsen 
burner, a more perfect combustion takes place and a 
greater heat is generated, but the flame loses its lu
minosity to a corresponding degree. 

Twenty-three years ago it occurred to Baron Carl 
Auer von Welsbach that instead of depending upon 
unconsumed carbon for light, better results could be 
obtained by generating all the heat possible in the gas 
flame, and using this heat to render incandescent some 
mineral substance that would not be consumed by the 
flame. Thus, the Welsbach mantle was evolved. 

Unfortunately, the ordinary Bunsen burner does not 
furnish sufficient air to produce a perfect combustion 
of the gas. The air is drawn up into the burner mainly 
by the injector action of the gas. The chimney of the 
lamp also produces a draft, due to thermal expansion 
of the air about the mantle, but most of this air plays 
upon the outside of the mantle instead of being inti
mately mixed with the gas before burning. It is 
stated that to obtain the highest temperature of flame, 
the mixture should consist of one part gas and five 
t.o six parts of air, ,whereas the ordinary burner fur
nishes less than three parts air to one of gas. A larger 
volume of air is sometimes furnished by using a forced 
draft, but heretofore this has entailed the use of spe
cial apparatus to compress the air which, aside from 
encumbering the lamp" increases the cost of mainten
ance. 

Recently a German inventor, Herr Paul Lucas, of 
Berlin, has devised a new type of gas lamp, which 
operates automatically to supply the requisite forced 
draft. The lamp gives a very brilliant light. A small 
electric motor at the bottom Of the lamp drives a fan, 
which draws the air into the mixing chamber of the 
lamp. No expense is involved in driving this motor, 
for by all ingenious arrangement the lamp is made to 
generate its own current from the excess heat, which 
goes up the chimney. The heat is directly converted 
into electricity by means of a thermopile placed in the 
upper part of the lamp. The thermopile is shown in 
one of , our engravings. It consists of a series of elec
tropositive and electronegative metal strips, jOined in 
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of the armature, and turns with the motor. The arma
ture is mounted on a spindle, which rotates in a 
socket in the lamp frame, and is kept well lubri
cated by means of the oil cup E. As the motor ro
tates, and the fan serves to draw air through openings 
F in the lower part of the casing. A sleeve G is mount
ed in such manner that it may be adjusted to open 
or close the openings, and thus regulate the volume 
of air sucked in by the fan. The supply of gas is 
fed into the mixing chamber H, through the tubes l, 
and the air drawn in by the fan is also forced with 
the gas into this chamber. Projecting into the mixing 
chamber is a perforated cup K, through which the 

'fhe, Thermopile Which Generates tb e Current 
for the Electric Fu. 

combined air and gas must pass before issuing out of 
the screened top L of the burner. In passing through 
the perforated cup the air and gas are intimately 
mixed, and thus produce an ideal combustion, which 
heats the mantle M to a far more brilliant incan
descence than is obtained with the ordinary burner. 

The lamp here illustrated burns 33 cubic feet of 
gas per hour and to enable one to adjust the gas sup
ply properly a small regulator N is provided. When 
installing the lamp this regulator is attached to one 
of the gas supply pipes l, and the gas issuing from the 
tube of the regulator is ignited. The gas cock is then 
adjusted until the flame of the regulator just reaches 
the gage wire 0, which indicates that requisite amount 
of gas is supplied to the lamp. The gas cock may 
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Succe88ful Cultivation of Mexican Pearls Carried On 
In Lower California. 

Consul W. D. Shaughnessy, of Aguascalientes, trans
mits an article to the Department of Commerce and 
Labor from the Mexican Herald, of February 16, 1908, 
wherein it is claimed that the honor of being first to 
discover and put into successful operation the secret 
of ' cultivating pearls belongs to a Mexican company. 
The following paragraphs are taken from this article : 

"Under the old system the pearl industry was an 
ullcertain one. Bushels of shells might yield but a few 
gems or possibly none at all. But this company, which 
is working under a concession from the Mexican gov
ernment, has taken up the cultivation of pearls as a 
practical industry, and is now operating the largest 
pearl farm in the world, employing in the harvesting 
season more than 1,000 people. They are operating 
in the,' Gulf of Lower California. The present markets 
for the company's products are Paris, London, and 
Berlin, , and Hamburg and Bremen for the mother of 
pearl, which is exported in large quantities. 

"Two years are required for the growth of an ordi
nary shell, which forms slowly in layers, like an onion. 
After two years the shell loses its gem, and, unless 
opened at the proper time, there is nothing of value 
within. Mr. Vives, who spent twenty-five years in 
studying and experimenting, discovered this fact, and 
thereupon he devised the system whereby the shells 
are cultivated until the proper time and then opened. 

"In the first place, the shells are gathered in the sea
son when the eggs are being deposited. These eggs 
are carefully placed in little artificial channels like 
the natural bottom of tb.e sea, care being taken in these 
channels to protect the little animals from their nat
ural enemies. At the proper stage they are trans
planted into deeper water, where larger boxes con
tinue to protect them. The stock is also insp,ected 
and the dead ones removed and replaced by live 
shells. In the deeper channels the shells are left to 
develop, and at the end of two years the harvest is 
ready. In the deep-water cages, where the pearls de
velop, the divers can descend without risk. 

"Three distinct kinds of pearls are produced in the 
California Gulf, the most valuable, black pearls, rang
ing close to $300 per carat gold. The next- in point of 
value are the white pearls, abOut $250 a carat .. the 
price varying with the size and perfection of the gem. 
The yellowish pearl, although ranking third in value, 

is, as a rule, first in 
favor among the ' fem
mme admirers b e
cause of the brilliancy 
of the gems. These 
prices are for the 
rarest and most per
fect pearls." 

--- ... - _ .  
Vice-Consul Ernest 

Santi, of Milan, sends 
a report on the correct 
way to introduce Am
erican soldering pre
parations in Italy. He 
states : Many differ
ent mixtures are used 
in Italy at the p�esent 
time for soldering pre
parations, but they are 
nearly all primitive . 
There are some pat
ented articles on the 
market, but they do 
not seem promiSing, 
as the Italian user in 
general would rather 
use a mixture contain
in g muriatic acid, 
which he has always 
used, than risk novel
ties. The success of 
the American article 
depends on its price 
and its results, and to 
exploit it correctly on 
the Italian market the 

pairs and radially dis
posed about a common 
center. The lamp heats 
the inner ends of the 
couples to a high de
gree of temperature, 
while t h e  opposite 
ends project out of the 
lamp, and are kept 
comparatively cool by 
radiation. There are 
about seventy couples 
in the thermopile we 
illustrate, and t h e  
combined current pro
duced by the difference 
o f temperature i n 
each couple is ample 
to operate the electric 
fan of the lamp at a 
.speed of 2,000 revolu
tions per minute. Or
dinarily thermo-elec
tric couples are made 
of bismuth and anti
mony, or sometimes of 
tin and an alloy of an
timony and zinc. But 
in this lamp, where 
the elements are sub
jected to a high tem
perature, it is found 
necessary to use such 
heat-resisting metals 
as copper, aluminium, 
and nickel. This form 
of electrical generator 
is admirably suited to 
the lamp, as it con
tains no moving 'varts, 
and hence is not liable 

The Lamp Gives a Light of 1 ,300 C. P. and Section Showing the Electric Fan Which Produces American firms must 
send a full line of 
samples to , each user 
with directions for 

Burns 33 Cubic I<'eet of Gas. the Forced Draft. 

AN INCANDESCENT GAS LAMP WITH SELF-GENERATED FORCED DRAFT. 

to require any repairs or other attention. Not only 
does it make use of the waste heat of the lamp, but 
it cools the lamp as well ; thus at the same time over
coming and putting to service an objectionable fea
ture of the ordinary incandescent gas lamp. 

One of our illustrations shows a section of the lower 
part of the lamp, revealing the motor and fan and the 
mixing chamber. , The current generated by the ther: 

mopile is conducted by means of brushes A to the 
armature B of , the' motor. Permanent magnets a are 
used for the field magnets of the motor. Beneath the, 
armature proper is a plate, on which the' fan

' '
blades 

D are formed. The fan is thus an integral part 

then be locked at this adjustment because further 
regulation will not be required. The lamp is adapted , 
particularly for use in large stores and for street 
lights. It measures three feet over all, and has a re
flector two feet in diameter. It gives a light of from 
1,250 to 1,300 candle-power, and as it consumes but 33  
cubic feet per  hour, i ts  cost per  hour is but  little more 
than three cents. ' The lamp is being exhibited by Mr. 
F. A. Imandt of 27 West Thirty-third Street, New 
York, N. Y. 

. · e • 
It is estimated that South America furnishes about 

63 per cent of the world's supply of India rubber. 

URe, together with prices , and terms of sale. Italial).s 
should be inducid to try the article at the expense of 
the American ,firm, and instructions for use should also 
be given. 

The Italian , consumption of these goods is not,. great, 
but it is large enough to be worth while ' for s�n:;� ' Ain
erican firm to eata'blish a/gOod busi.Ii�ss in Italy after 
the various consumers have tried the soldering prepar
a.tions and they · hav6'· proven satisfactory in every 
way. 

Solder wax in sticks 'pays $1.93 duty per 220 pounds 
entering Italy, and wrappers or cardboard boxes con
taining them pay separately $13.51 per 220 pounds. 
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RECENTLY PATENTED INVENTIONS. ' wise caught or lodged under the partitions. 

• The bottom of each type receptacle. is prefer· 
PertaIning to Apparel. ably perforated for the purpose of permitting 

GARMENT·CLOSING DEVICEJ.-IDA J.  CAL. dust to sift therethrough and thus prevent Its 
BOUN, Tampa, Fla. 'l'he purpose in this case accumulation in the several type compart· 
Is to provide novel details of construction for ments. 
a device which will enable the quick and con· WELL-BUCKET DUMP.":'-H. R.  ANDERSON, 
venlent closing and separation of opposing Gainesboro, Tenn. B roadly stated the Inven. 
edges on a body, or a waist of a woman's dress, tion consists of a hollow stock or tubing, with 
or any garment that requires a detachable con- its interior providing passage-way for ordinary 
nection of its lapped edges when donned. form of bucket, having a gravity, or other 

SKIRT.---B . COHEN and W. EpSTEIN, NeW sultable form of downwardly seating discharge 
York, N. Y. In this patent the invention has valve in its bottom, means whereby to lower 
reference to wearing apparel, and its object the bucket down the well, to be filled with 
is to provide a new and improved skirt ar- water, and also adapted for use in elevating 
ranged to properly and accurately fit women the bucket of water and whereby to draw it 
having different sized waists, at the same time upward on the stock, and when so elevated, 
insuring the proper hang of the garment. permitting closure of the passage-way through 

SKIRT.-W. EpSTEIN and S.  EPSTEIN" New the stock, by adjustment of , a slide-valve. 
York, N. Y. The object of the improvement is 
to provide a skirt or petticoat, provided with 
a waistband having an expansible and con
tractible portion, arranged in such manner that 
the waistband readily fits different sized waists, 
and at the same time insures a proper hang 
of the garment. 

Electrical Devices. 

Hard_are. 

SAMPLE-TAKING MACIlINE.-A. FENSTER- I primarily as an emergency braking means for 
MAKER, Colton, Cal. In this patent the inven. ' motor vehicles, especially avoiding undue wear 
tion relates to mechanism for taking samples of the tires. A clamping shoe' is attached to a 
from time to time, of a manufactured material ' flexible band or other connection adapted to be 
or product, and is especially useful for the pur· drawn under the wheel of the vehicle when 
pose suggested in connection with the manufac· the shoe is thrown into engagement with the 
ture of granular or pulverized material such as tire. Means are provided to automatically 
powder or flour. It may be used to eO'ect the draw the band and shoe to normal or inopera
taking of samples through a number of spouts, tlve position after the braking action has been 
carrying, different materials, by simply dupllcat· accomplished and the vehicle backed to release 
ing the downwardly extending sample chute them. 
and the operating lever connections controlling TRACE-SECURING MEANS FOR SWIN-
the valve thereof. GLETREES.-T. MORCOM, Graham, N. C. The 

MACHINE FOR MOLDING PLASTIC MA· object in this case is to provide details or 
TERIAL.-J. L. CAMPBELL, Roebuck street, construction for a device' which will In a con 
West Adelaide, South Australia, Australia. Mr. venient manner secure traces on the ends of 
Campbell' s  invention is an improved machine a swingletree, and permit a release of the 
for use in molding plastic material into lengths traces quickly, their accidental displacement 
of any desired section, and it has been de- being impossible unless the parts are broken. 
signed especially for manufacturing lengths ATTACHMENT FOR DIRT PUSH-CARS.
of core as used In foundry work and lengths J. W. GRUBBS, Shenandoah, Va. The patentee 
of clay adapted to be cut into bricks. secures a frame to a car body in mounts at 

VARIABLE FLOAT-SHAFT BEARING FOR each side of inclined adjustable deflecting boards 
COTTON-SEED-LINTING MACHINES.--J. L. on which the dirt Is dumped from the hoppers 
ROS SON, Athens, Texas. The inventor provides mounted on the car, the arrangement being 
a variable shaft bearing for use In regnlatlng such that the deflecting boards can be ad· 
and maintaining the density of the roll of justed so that the dirt will be carried beyond 
cotton seed carried by the float shaft of the the track ballasting. 

ELECTRICAL CUT-OUT.-P. T. McNALLY, 
Mandan, N. D. The device is for use In 
operating at a distance electrical switches In 
branch lines of electric lamps whereby the 
current may be cut-in or cut-out in said branch 
lines either from the power house or any re
mote station, thus controlling the current on 
the branch lines without shutting 00' the cur
rent in the main line leads. 

linting machine. The machine is provided a with a float drive shaft, the latter being pro
vided with a fluted drum for drifting the cot
ton seed against the saws of the saw shaft. 

WRENCH.-H. N. ROTHWEILER, Seattle, 
Wash. The object of the inventor Is to pro
vide a tool, which shall not only be novel 
in its general makeup but Improved over sim
ilar wrenches as hitherto constructed, and at 
the same time render the parts adapted not 
only to be cheaply constructed, but with the 
wearing parts interchangeable, whereby 
worn part may be readily replaced. 

MOWER.-T. 1\1. CaEPAR and ROSETTA W. 
CREPAR, Fargo, N. D. The object here is to 
provide a mower for the cutting of lawns, 
grass-plots, and the like, and having a clipper 
arranged to be operated by the movement of 
the mower itself. Also to provide a mower 
having an automatically operated clipper which 
can be adjusted to cut to any degree of close
ness, and which is mounted upon a wheeled 
frame and cO'operates with a brush similarly 
operated by the mower, for advancIng the 
severed grass to a receptaCle. 

Designs. 
DESIGN FOR A COVERED DISH.-A. PAR-

OUTAUD, New York, N. Y. The design includes 
a dish and a cover for the same capped witb 
an ornamental lifter In the form of an olive 
leaf wreath. The dish is oblong, the whole 
very gracefully balanced on a neatly curving 
base configuration. 

or Interest to Fanners. 
THRESH ING-MACHINE.-T. S. HAYNES, 

Bay City, Texas. The machine is especially 
adapted for the cutting and threshing of small 
grain, as rice and the like, and is so ' constructed 
as to perform its functions satisfactorily when 
the grain is wet as well as when dry, as also 
to work well in marshy and water-covered 
flelds, which is essential to a practical rice 
threshing machine. 

STALK-CUTTING ATTACHMENT FOR VE
H ICLES.-R . B. HUMAN, Chickasha, Okla· 
homa. The purpose of the inventor is to 
provide an attachment complete in itself, and 
which can be applied to ' the forward or rear 
axles of an ordinary farm wagon, or similar 
vehicle, and to provide means for raising and 
lowering the cutter, and means for counter
acting the rebound of the cutter when in use, 
thus preventing severe injury to the blades of 
the cutter should it meet with an obstruction 
in its path. 

or General Interest. 
CUSPIDOR, DRAINAGE-BOWL, OR THE 

LIKE.-A. R .  CANDY, Urbana, Ill. The in
vention is an improvement in cuspidors, drain
age bowls, or other like devices of the type 
that occupy a fixed position in the floor and 
are connected with a sewer or other suitable 
drainage or discharge into the open, especially 
designed for cars, hotels, and , public places. 

TRE S'l'LEJ.-M. WHITE, Portsmouth; Ohio. 
The invention relates to improvements in tres
tles such as are used by plasterers, carpenters, 
and other artisans, and has for its object to 
provide a trestle that can be made at a small 
cost and one which can be quickly and easily 
set up, moved, and taken down. 

NAME-HOLDER FOR UMBRELLAS OR 
OTHER PORTABLE ARTICLES.-W. N. REY
NOLDS, Litchfield, Conn. One purpose of the 
invention Is to provide a name plate adapted 
for attachment to an umbrella handle or stick, 
a cane or other portable object, and to so 
construct the device that · a card bearing the 
name and address can be 'readily introduced 
in to the device in such manner that it will 
remain 
desired 

GAS 

until purposely removed, and when so 
the card can be quickly released. 
ANALYSIS APPARATU S.-J. F. SIM-

MANCE, 17 Ravenscourt Park, Chiswick, London, 
S.W., and J. ABADY, Fountain Court, Temple, 
London, E. C., England. According to the 
present invention the gas or gaseous mixture 
to be tested (whatever the pressure at which 
it reaches the apparatus ) is always and auto
matically brought �0 the same pressure, so that 
a series of volumetric ;ests, if performed un
der identical conditions as regards tempera
ture, will yield results having a uniform de
gree of accuracy and value. 

DEVICE FOR DRESSING SAWS.-T. W. 
ROACH, Lyman, Wash. The purpose of the 
Invention is to Improve upon the construction 
for which Letters Patent were formerly granted 
to Mr. Roach, to the extent that the device 
Is rendered more simple and will be more ac
curate under long usage, since the adjusting 
device may be used Indeflnltely without loss of 
action. 

Heating and Lighting. 
LAMP.-W. S. RYAN, Viola, Ill. It is 

especially designed to have the oil tank In the 
form of a street lamp post, which connects 
with a small feed tank for supplying the lamp 
for a predetermined length of time. By this 
construction the feed tank can be filled from 
the reservoir to feed the lamp for any period, 
and when the fuel is consumed in the feed 
tank the lamp will automatically go out. 

DEVICE 
Household Utilities. 

FOR OPERATING WINDOW-
BLINDS.-D. F. LONERGAN, Morristown, N. J. 
The object of the present invention is to sim
plify the construction and provide In connec
tion with the principal ' bearing thereof, a stop 
which is adjustable relative to the shutter, 
whereby the latter may be prevented from 
swinging beyond the desired point in its open
ing movement. It is an Improvement in shut
ter closers and openers of the character de
scribed In Letters Patent formerly granted to 
Mr. Lonergan. 

WINDOW-CLEANER. - O. CAESAR, New 
York, N. Y. In the present patent the object 
of the inventor Is to provide a new and im
proved window cleaner, arranged to permit con
venient and thorough cleaning of the window 
sash, both on the inside and outside, and 
without the slightest danger to the operator. 

TRAP.-P. AYRES, Ocean Side, N.  Y. The 
object in this invention Is to provide a trap, 
arranged to permit the plumber to quickly con
nect a sink, basin, or like fixture with the 
soil or waste pipe, and to make a perfect j oint 
with the soil or waste pipe without requiring 
the tedious and expensive work of wiping a 
joint. 

Machines and Mechanical Devices. 
STEERING-GEAR.-C. J. SCHOENING, Hono

lulu, Hawaii. The object here Is to provide 
a gear, more especially designed for use on 
automobiles, motor boats, air ships, and other 
vehicles, and arranged to bring the steering 
wheel into position for convenient manipula
tion by the driver of the motor vehicle and to 
allow of adjusting the steering 'column, to per' mit convenient access to or egress from the 
driver's seat. 

AUTOMATIC ASSEMBLER.-W. L. AINSLIE, 
Jacksonville, Fla. The machine makes fruit 
packages, such as crates and the like. The 
assembler Is  designed as a feeder for the pack
age-making machine and is arranged to auto
matically assemble the several members of the 
side or top In such manner that the assembled 
members can be readily fastened together in 
the machine by the use of nails, staples, rivets, 
or like fastening devices. 

WORK - BOX FOR SEWING · MACHINE 
TABLES.-ANNIE H. DANIEL and R. P. DANIEL, 
San Antonio, Tex. The invention relates to 
cabinets of the drop type, and the aim Is to 
provide a work box for removable attachment 
to a sewing machine table, and arranged to 
require no remodeling of the machine cabinet 
to allow of readily placing It In position or 
removing It therefrom without injury to the 
cabinet, to blend harmoniously with the other 
wood-work when in use, and to be wholly in
conspicuous when closed. 

STI!J",MING APPARATU S.-J. HALL, Fresno, 
Cal. The object of this inventor is to provide 
a steaming apparatus of simple, strong, and 
durable construction in which the fruit Is sub
jected to the action of dry steam for a suitable 
period, and from which the same is subse
quently discharged In a proper condition for 
removing the seeds or pits. 

Prime Movers and Their Accessories. 
PRESSURE-REGULATING VALVE. - S. 

YBARRA, St. Louis, Mo. Fluid admitted to the 
valve through an Inlet, passes through a pass
age into a recess, thus acting to force the 
plunger upward. Since the passage connecting 
the oppositely arranged recesses is restricted 
only a certain amount of motive fluid may 
pass, and excess of pressure acts upon the 
bottom of the plunger to move It upward 
against resistance of the spring. Means regu
late the pressure through the passage between 
the recesses. Pressure remaining constant, the 
plunger is not acted upon, a spring retaining 
it in lowermost position. On material in
crease of pressure the plunger is moved up
ward to partially cut 00' inlet and outlet, thus 
reducing pressure in the casing. 

ROTARY ENGINE.-G. H. TUTTLE and E. A. 

NOTE.-Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the paten tee, title of 
the invention, and date of this paper. 

uerze8� 
HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid tbereto. Tbis 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 tbat 
some answers require not a little research, and, 
tbough we endeavor to reply to all eitber by 
letter or in this department, each must take 
hi. turn. 

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

SpeCial Written Information on matters of personal. 
rather than general interest cannot be expect�d 
without remuneration. 

Scientifto Amerie&n Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplled on receipt of 
price. 

Minerals sent for examination sbonld be distinctly 
marked or labeled. 

( 10779 ) G. A. D. asks : Will you kl,ndly 
mall me the answer to the following question, 
which Is a branch of electro-plating ? I wish 
to know how the color termed "verdlgreen" 
is produced on the surface of brass, or, In 
other words, how I am to produce a color 
which looks as though brass has been burled 
and verdigris has formed thickly on the same. 
I have a number of brass wall plates on 
which are set electric push buttons. The 
plates are 6 inches by 10 Inches. A. A green 
coating Is obtained upon brass by the use of 
verdigris, which Is called in chemistry acetate 
of copper, or by carbonate of copper, or by a KENT, Atlanta, Ga. The object here is to pro- mixture of the two In the tint desired. This duce a p rime mover economical in steam con-

sumption and efficient in operation. More Is mixed with a light-colored varnish and ap
specifically, the invention concerns itself with plied to the article with a brush, and the high 
an' abutment which projects into the piston parts are Immediately wiped off with a rag 
chamber and which Is automatically controlled wet with the liquid In which the varnish was 
to allow the piston head to pass. dissolvp-l. This may be alcohol. A smooth 

coating should be left. A coating of clear �OTARY . MOTOR.-A . . SAUER, Pittsburg, Pa. lacquer is put over the whole when the varThIS InventIon relates t? Improvements on that nlsh is dry. There is no need of electricity class of motors or turbmes in which a rotary in doing this. It is a process in lacquering. piston is driven by the impact, and reactionary , It is more fully described in Van Horne'S force of steam or other motive fluid. It  is I "},f�"'rn Electroplating," which we send for $1. more particularly an Improvement upon a motor . . 
for which Mr. Sauer formerly received Letters ( 10780 ) H. F. W. asks : In thmkmg 
Patent. The inventor has put into successful of the power of gravitation and the resultant 
use several Improved features of the construc- I weight of objects and incidentally of the power 
tion and obtained superior results. , of magnetism, electricity, etc.,  the query arose 

in my mind : "How is weight affected by dis-
Kalhvays and Their Aecessorles. tance from the earth 1" I wondered If this 

AMALGAMATOR.-F. B . SANFORD, North 
Yakima, Wash. In this Instance the invention 
has for its primary object the provision of 
means for treating auriferous wash by gravity 
unaided by mechanical force, and without re
ducing the ores to a finely pulverized pulp, as 
is necessary with the devices now in common 
use. 

SWITCH MECHANISM.-C. F. GAY, Spo- had ever been experimented with. I queried 
kane, Wash. The Invention refers to improve. what is the proportionate loss of weight of ob
ments in mechanism for operating switch jects carried to the greatest height attained by 

MEAT-CUTTING MACHINE.-E. W. RUSK, tongues of railways, and the object is to pro- balloons, say approximately five miles. Of 
Callaway, Neb. In the slicing of meats for vide a mechanism which shall be simple In course, in determining this balances or steel
retail, the butcher uses his knife to slice the construction and that may be moved from In. yards could not be used ; but spring scales 
flesh un til the bone Is reached and then dis- operative position to a position for moving the probably could be used so as to determine the 

. th k 'f k th d switch tongue into its positions. loss of weight and the ,percentage thereof. A. 
CLOTHES-HOLDER.-S. S. SMITH. New 

York, N. Y. The more particular intention in 
this Improvement is to provide a device suitable 
for supporting garments, bed clothes, and other 
articles made of cloth, so as to facilitate the 
bleaching of such articles by aid of the dew 
and grass, yet without allowing the articles 
to rest directly upon the ground. 

cardmg e TIl e ta es up e saw an saws Sir Isaac Newton, who died March 20, 1727, through and then, resuming the knife, proceeds 
. STATION-INDICATOR.-C. F. B ILLINGS, fully investigated the action of gravitation, and to sever the still connecting flesh. Rotary ma- ZIOn City, Ill. One purpose here Is to ,pro- I determined the law of the weight of bodies d chines have been devised, but for various rea- vide an indicator so constructed that the upper I all distances from the center of the earth. It sons the knife and saw are still used. This and lower rollers carrying the apron upon Is that the weight decreases at the same rate invention provides a practical machine for do- whi�h the stations are. indicated are operated I as the square of the distance fro

,
m the center Ing the work without constant change , of im- , by mdependent mechaTIlsms, so that no matter of the earth Increases. If anything weighs plements. which roller is operated a name will appear 1 100 pounds at the level of the sea on the 

SPEED-INDICATOR.-J. G. FIELD, Thomp- at the display opening In the Indicator at each earth, at twice the distance from the center TYPE-CASE.-J. G. GAI,LEMORE, Washing- son, Iowa. The Invention has in view the pro- complete operation of the mechanism brought of the earth that body will weigh only one. ton . Mo. The object of this inventor primarily vision of suitable mechanical means for indi- into action. quarter as much. Taking the surface of the is the provision of a case in which no oppor· 1 cating the relati{)nshlp between the speed of earth as 4,000 miles in round numbers from tunlty is presented for the type to work or ; the device of which the speed is to be deter- Pertaining to Vehle]es. the center, twice as far would be 8,000 miles ; slide under the partitions from one compart· mined, and the speed of means, ' as a motor, VEHICLE-BRAKE. - H. M. VANDERBII,T, at 8,000 miles from the center of the earth, ment of the case to another, or to be in any moving at a predetermined velocity. SuO'ern, N. Y. The brake is designed for use the weight which was 100 pounds at sea level 
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will have decreased to 25 pounds, At 5 mUes equally In all dlreetions, Is sufficient to greatly 
above the surface of the earth, the change aO'ect the surface on which the gunpowder was 
of weight will be in the ratio of 4,000' to set oO'� If the powder could have been burned 
4,0052• This decrease Is very slight for short ten times as rapidly, the same amount of , gas 
distances. As you say, it cannot be detected would have been liberated ; but because it was 
With a steelyard. A spring balance would give I liberated more rapidly, the pressure would have 
the change .of weight if it were delicate enough. been many times greater, and: sufficient in all 
A pendl1lu� is, however, the In.strument actu- probability to scatter the earth or rock be
ally empioyed" for . the purppse, since its time neath it In all directions. When dynamite Is 
of swing depends upon the force of gravitation. exploded exactly the . same eO'ect takes place, 

( 10781)  W . . II. D • . .  asks :  Have you a . �xce�tlng that in the '.case of dynamite, the gas 
" IS lIberated almost Instantaneously. In this 

SUPPLE MENT which fully gives the cubical dlf- case there is not time for the gas to escape 
ference in pipes and their capacity for deliver- upward before such an enormous pressure is,  
ing water under given pressure or fall, say exerted In all directions that whatever is near 
1 0 .  feet to 1 00 feet to run ? I confess the most It, either above or below, is shattered. 
abject ignorance of a principle, and I know 

can send for $1. Another method for ' coating a 
surface and making it a conductor Is given 
quite fully in answer to ' Query No. 8661, Vol. 
87, No. 7. 

( 10789 ) J. E. W. asks : Would you 
please explain through your columns how an 
incandescent lamp is made, and what ' mate
rials are used In electrIc lamp�, imd how is 
the vacuum put !it the globe ? A. The making 
of an incandescent electric lamp involves a 
great many processes. The glass bulb is 
blown, and the several parts which can be seen 
from the outside are each !lllld,c by dlO'erent 
hands and fastened In th(llr Several places, 
thus forming the lamp as it is finally used. 
Upon the large end of the bulb Is a piece 
of glass tubing by which the lamp ' is connected 
t{) an air pump, and the all' in the bulb is '  
finally pumped out, thu's producing the vac
uum. The vacuum is not put Into the lamp, 
but the vacuum is made In the lamp by re
moving all the all'. A full description of the 
making of a lamp may be found In our SUP
PLEMENT No. 1377, price ten cents. 

( 10790) G. W. N. asks : Will you !rind- . 

there is one ; for instance, the diO'erence in the ( 1078 5 )  J. K. says : 1. I want to make 
carrying capacity of a % and % pipe, % and , a sounding box 1 0  inches in diameter and 4 
� , etc. I notice my pipe, % new lead; 35 . inches high. What material llhould I use, and 
rods, 67 feet fall, gave me ( old-fashioned milk of what thickness for top, bottom and tlides ? 
measure ) 1 quart in 19 .  seconds ; the decHne A. A sounding box may be made of any kind ' 
continuous, but I am not helped out on the of wood, excepting the part which gives the 
point I am after, for the % -inch lead pipe, resonance. This should be made of clear 
same fall, only favors me about 5 seconds. pine or spruce, very resonant woods. 

. 
The 

A. We refer you to an article on the flow of . resonant side . may be from 'an eighth to a 
water though pipes, in SUPPLEMENT No. 791 , ' quarter of an Inch, depending upon the kind . Iy inform me If there is a non -free�Ing solution price ten cents mailed. The question of dete�- of instrument upon which it is put. No gen- for cooling gasoline engines ? I have 4% horse-mining a quantity of water which will flow , eral answer can be given. The back and belly power with 25 gallon tank. Also what chem-under a given head from a long pipe Is a very I. of a violin are not usually ' as thick as an i I .. t 'f h h I 
complicated one, because the coefficient of frlc-

I
, elghth of an inch. 2. What is meant by ten-

ca eU.ec , 1 any, same as on t e cast ngs ? 
A. The�e are three common methods of keep

tion is ' n ot constant, but varies with the size sile strength ? When the quantity of lumber ing water In the cooling coils' of automobiles 
of the pipe and the velocity of flow. The is expressed in feet, which is meant--square from freezing. 1. Use a mixture of four parts formula which is usually used to determine or cubic feet ? A. Tensile strength is the force water and one part wood alcohol. The diffi
the velocity at the further end of the pipe is required to pull open a wire or,  bar or rod of , culty with this method Is that the wood alco-
as follows : any given material, when the piece has a sec- hoi tends to evaporate out from the water and 'IIa I tion of a square inch. When lumber is given in has to be replaced from time to time. 2.  h = - X  ( / + 4f X -) .  feet, the square foot ' or superficial, foot with Use a, nearly! saturated s'olution of calcium 20 Ii a thickness of one inch is understood. Thus a carbonate. The difficulty with this solution is 

Where h = the ,head in feet. plank two ' inches thick has twice as many feet that It has a slight tendency to ' corrode the 
'II = the velocity In feet per second. ' in 'it as a piece pne Inch thick. 3. Why is it metal it oomes in contact with . 3 .  Use a mlx-
0 = 32,2. that a locomotive with 1,500 or probably' little ture of four parts w'ater and one part glycer-

I = the length of the pipe in -feet.. more horse-power can attain a speed of 80 ine, to which should be added about one pound 
Ii = the diameter of the pipe in feet. I or 85 miles ' an hour, with a train ' of 250 or of ordinary washing soda for every ten gallons 
f = the coefficient of friction. 1 .300 tons, whereas a racln·g automobile with of the mixture,' to correct a ,  slight tendency 

The value of f varies from 0.008 to 0.006 fo;r I 
90 horse-po:wer and weighing .

. about 3,500 toward acidity . from the glycerine. It is pos
a 3-inch pipe, as the velocity of flow in the pounds, whIch represents a much greater sible to freeze any one of the above mixtures 
pipe Increases from 1/1 0  of a foot ' per seconfl I power per pound of t/elght moved, attains onl;v If the temperature i9 sufficiently lowered, but 
to 20 feet per second ' whlIe with a half-Inch I 

the same speed as the · locomotive does, and In none of them Is likely to free�e at a temper
pipe It varies ,  from 0.()150 to 0.0()6 under t1J.e some cases even smaller ? A. The statement ature above about zero Fahr. Any one of the 
same , circumstances. From the above you can of the speed ' of automobiles hardly represents three mixtures will give satisfactory results, 
roughly estimate the proper , coefficle .. t of fric- the latest records, However, the locomotive but in our judgment perhaps the third , Is the. 
tlon for a given pipe and a given velocity. has the momentum of the heavy train to help best. If a mixture · is desired for a temper
Substitute this coefficient of friction In the it. A light weight cannot be given . so great ature below zero degree, w e  would recommend 
.formula given above, and determine the veloc- ' a velocity as a. heavy one. A very light ball adding wood alcohol to the third mixture. 
Ity with which the water will issue from your cannot be batted so far nor sent so fast as a While we have had no experience with this, 
pipe at the further end by solving the equa- ,heavy ball. we believe It would give good results. 
tion for 'll . When the velocity is known, the ( 1078 6 )  S. F. B. asks : Please be so ( 1079 1 )  D. L. G. asks : Being a sub-
quantity may be determined by the . formula : kind as '  to inform me what alteration should scriber td your paper, I will ask a. few ques-

Q = 0.78d'v. be made In the winding of the 8-lIght dynamo tlons. We receive a bundle of paper here . In order to make it suitable for lighting 1 1 0-Where Q = the flow of water In cubic feet per 
second, and Ii = the diameter of . the pipe In 
feet. 

'volt 16-candle-power lamps. Also which of every week, and once in a while it becomes 
electrified, it attracts other paper. How does the two armature cores is the better, and do this become electrified ? Where does it 'get Its you consider this dynamo a practical electric electricity ? Does the turbine wheel resemble ( 1078 2 )  M. H. H. says :  Will YOU lighting machine, and do you have the plans 
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sensltl�ed so as to print upon It from a nega- 8-lIght dynamo is -Il practical machine, . even is easily elect�ifled by friction In cold and dry 

tive, and how to sensitize It ? A. A glass now, twenty years since it was designed. weather, so the paper bundle by being tossed 

photographic plate may be used for making II. Many of ' them are in operation and doing their about and rubbing against other things be

posltlve from a negative just as It is for mak- work ' well. We have not published the plans comes electrified. It does not need to get elec

Ing the original negative. The sensitive ma: for any other machine ' of this' size. The arma- trlclty from anywhere outside of itself. There 

terlal Is a sliver salt Imbedded In gelatine or ture composed of sheet iron disks is much to is electricity in everything, and · anything we do 

colIodlon .  Glass Itself cannot be made sensl. be preferred to a wire-wound armature core; to produce electricity, ilS. we calI the operation, 
. . only causes the mqnlfe8't(!tioo . of electricity, tlve so as to have a photograph ' taken upon U Some ' very good alterations have been made 

directly. In this' dynamo by certain parties who have which was In the thtng before . we made It 
manifest itself. We do not call any electricity 

( 10783 ) M. M. says : Will. you kindl� built it. These are desmbed In answers to Into existence, we can only make visible the 
answer by letter the address of all the trade queries ·No. 8250 and 8316. These you may presence of elEictrlclty which was not visible 
schools outside the one at �'irst Avenue, . 67th have if you have kept the back numbers of before. The steam turbine acts on exactly 
and 68th Streets, New York, which iEl filled ? the paper. To make a 1 10-volt shunt-wound the same ,principle as the Pelton waterwheel, 
A day school where plumber's trade Is taught. machine from the same castings for the arma- the only difference being that . the steam tur
Please , answer as Soon as possible. A. Tbe ture use No: 22 B. :- S.  cotton-covered magnet blne has a very large number of slII,all buckets, 
New York Trade -School Is the only trade school , wire, 24 coIls of 2" turns each ; for the field and thet steam which acts on them enters ' the 
that we are certain has a .  day course In use No. 23 B .  & S. cott.on-covered magnet buckets at an angle instead of at right angleS 
plumbing. We' ,would advise you to write for wire, 3,640 turns on each magnet. A resis- to the ,axle of the wheel, and at as many dlf-

atalo ues however to Pratt Institute Brook tance box to regulate voltage should bave ferent points as there are buckets, In th,e clr-c g "  , �  about 200 ohms. Iyn, N. Y. ; St. George's Evening Trade Scho�l, cumference of the turbine. Also with the 
New York ; McAlpin Trade School, �ew York ; ( 10787) H. G. R. says :  Can you tell steam turbine there II!re a number of rows of 
Baron ,de Hirsch Trade School, New York city ; me what is generally considered to be the buckets mounted on the same shaft, and the 
Highland Falls Trad::l School, Highland Falls, proper degree of humidity for rooms In a steam after leaving one set of buckets passes 
N. Y. ; North End Trade ScllOOI, Boston, Mass. ; dwelling house ? The hygrometer in my house fixed vanes which alter its direction before 
Charitable Mechanics' Association Trade varies from 20 to 40, . even when I evsporate It reaches the second row of buckets. In this 
School, Boston ; Williamson Free School of water on the registers. The house is heated way the steam turbine Is like a compound 
Mechanical Trades, Williamson, Pa. ; California by a hot-air furnace in which ' ls a receptacle Pelton wheel having a number of wheels - par
School of Mechanical Arts, San Francisco, Cal. ; for evaporating water, but this does not seem aIlel wlth one al).other on the saine shaft, ar
Wilmerding's School of Industrial ' Arts, San to have much effect. Can you suggest an ranged In such a way that the water passes 
Francisco, Cal. easy and practical method of getting t':J.e right through one after leaving another. 

( 1078 4 )  H. J. H. says : In the physics degree of moisture in the all' and of malntaln- ( 10792 ) G. C. E. asks : Have you any 
. . Ing same ? '  A. There Is no " recognl�ed degree ' . " 

class recently' a �Iscu�slOn arose concernll!g of humidity which 18' regarded as better than back numbers tellIng hi>w a telephone trans-
the . direction or dIrectIO':'s In . which the el'- any other. It Is usually considered that a mitter is made, both carbon ' and induction, 'and 
plOSIve power· Of

. 
dynamIte Is exerted. The I very dry atmosphere Is more healthful than which Is counted the best, say for a two-mile 

teacher contend� that ,.the . explosive force Is 

I a damp one, and the opinions cif physicians line, imd why ? Same In regard to receiver. 
exerted equally In all dll'echons ; the students, diO'er regarding the valU(� of increasing humid- Could a battery be used in place of magnets· 
that the greater part. of the . force is exerted ity in dwelling houses during the whiter by; for call, and how many cells with . twelve gal
I� a do�nward directIOn. WIll Y?U' please de- the evaporation of water. The only ground vanlzed line wire ? Same with copper wire ? 
cIde whIch Is correct ? If force IS exerted In on which' the practice can be justified Is that Is  metallic circuit ' necessary, or can one wire 
a downwa.rd direction, why ? Students , base grounded at each end do ? I mean for the 
t!lPir contention on the fact that the textbook it may tend to · make the variation of humidity telephone. Are both receiver and' transmitter 
says : "Dynamite placed and exploded on a 111 the atmosphere of the dwelling less frolll" necessary, or can one be used for both pur
rock wlli shatter the rock." A. Replying to day to day than would otherwise be the case. poses for that distance ? Also, I wish to know 
your question, we would say that your teacher ( 1078 8 )  C. K. K. asks : I want to sil- how to make a microphone, or llumber of pa
is right ; the force exerted by any explosive is ver-plate on wood or other substances. Have per describing' same. A. We have published 
one caused by a large volume of gas suddenly you any reasonably-priced book on this sub- In our SUPPLEMENT, No. 966, and In the 
liberated, and a gaseous pressure Is always ject ? Electro-plating, I presume .It Is termed. SCIENTIFIC AMERICAN, Vol. 72, No. 4, full 
exerted equally In all directions. The opinion A.  Electro-plating on wood does not dltfer from descriptions for the making of ' a carbon tele
which you. hold is· a very. common one, . whicb plating on anY other material electrically. phone transmitter and induction receiver. The 
arises from not fully undeI:standin g the nature -It ,  is necessary to coat the w ood with some two are not used at present, interchangeably ; 
of an explosion. When a large amount of gun, material Impervious to water, and then cover the receiver can be used as a transmitter, but 
p owder placed on , the . surface of the earth ,Is it with plumbago to , render the surface a the action Is so poor that no'  one would think 
exploded, a very -large volume of gas 1s sud, conductor of electricity. Soaking the wood of relying upon It In regnlar service. A bell 
denly liberated by the burning of the, powder. in hot paraffine may close the pores so that rung by a battofry can be used for a , caU, as 
In this case, howev�r, the liberation of the gas it will not soak water, ",-nd the paraffine will well , as to ring the , bell by a magneto. The
is not Iqstantaneous, and there ,is sUfficlen

. 
t 

I 
take the pl umbago very well. The plating number of cells will depend UPOn the manner 

time for the ' gas to escape upward into the process, Is well described in the I)ook "Mod� l in whlch ' tpe line Is put up. Probably four 
atmosphere before the pressure, wbicb acts ern Electro-platln&," by Van Horne, which we to six wlll ring the bell ; if not, add more. 
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One would not put up a copper line for so 
short a distance and not very frequent ser
vice. In the country, away from other elec
tric lines, a return wire Is not needed ; but if 
the line passes near other electric lines, a 
metallic circuit is necessary. A microphone 
Is made by arranging two pieces of carbon so 
that they are loosely in contact. A current of 
electriCity sent through the poor jOint is va
ried by the changing pressure. of the pieces : of 
carbon upon each other. A great many forms 
of this have been devised. SUPPLEMENT No. 
163 giveS fignres and description ' of several 
forms. SCIENTIFIC AMERICAN and SUPPLEMENT 
copies are mailed on receipt of 10 cents each. 

NEW BOORS, ETC. 
THE STORY OF IRON AND . STEEL. By i, 

Russell Smith, Ph.D. New York : 
D. Appleton & Co. 16mo. ;  cloth ; 193 
pages, illustrated. Price, 75 cents 
net. 

This handy little volume Is an attempt to 
present the main facts ot' iron and steel mak
illg so that any intelligent person cap grasp the 
conditions of the complex technical phenomena 
of the Industry, without even having to meet 
technical terms. Every paragraph ha� been 
made intelligible to the lay reader, and, in 
addition to presenting an understanding of the 
main technical facts, the inajor object has 
been to point out the economical sl�ificance of 
iron and steel, and lay the fundamentals of 
the present Industrial ·state. To combine and 
condense . in . a small volume the gist of a sub
ject of the magnitude of the making and, to 
a certain extent, the use of steel and Iron, is 
a feat worthy of no small praise. The his
tory of the subject alone provides material 
from which b90ks to fill a library might be 
written; The author, by judicious selection of 
matter, gives a very good vieW of the art with
out burdening the reader with an overwhelming 
mass of facts. 

How TO MAKE AND USE INDUCTION COILS. 
By Edward Trevert. Revised by B. 
Edmunds. Lynn, Mass. : Bubier 
Publishing Company. Illustrated. 
16mo. ; , cloth ; 74 pages. Price, 50 
cents. 

A great deal has been written on induction 
coils, and a book, to be absolutely novel, must 
contain features that are startling in their 
nature. Although this work contains nothing 
startling, it does contain directions and draw
Ings, together with expositions of principles, 
and space devoted to batteries, by a thorough 
assimilation of which any one should be able 
to make and intelligently operate an Induction 
coil of such spark-producing sl�e 'as he may 
see fit to build. 
HYDRAULIC ENGINEERING. A Treatise on 

the Properties, Power, and Resources 
of Water for All Purposes. By 
Gardner D. Hiscox. New York : The 
Norman W. Henley Publishing 'Com
pany. 8vo. ;  cloth ; 300 illustrations, 
with 36 practical tables ; 315 pages. 
Price, $4. -

The need of a general yet compact treatise 
on hydraulic engineering, has long' been recog
nized 'by students and ·engineers. The writer 
sUpplies such a volume, presenting first, a 
brief technical sketch of the development ' of 
hydraulic engineering from the . earliest times. 
A systematic and progressive statement of the 
mechanics of water and fluids In general fol
lows,. including hydrostatics or the equilibrium 
of fluids, hydrodynamics, which treats of the 
laws of liquids In motion, and hydraUlics; In 
which the motion of water In pipes and canals 
Is considered. The writer makes every detail 
perfectly clear, anq cites the necessary formulas 
In their simplest expression, explaining them 
further by figured examples. The air-lift 
method of raising water has been allotted an 
entire - chapter for its complete presentation, 
especial prominence being given the Pohlli Air
Lift, which Is fully descrljJen, Including single 
and multi-stage applications, with illustrations 
showing the arrangemeKt of air and water 
pipes, rules for calculating the volume ' of air 
required for raising the water being also in
cluded. A number of tables, some thlrty-slx ;\n 
all, wlll be found useful for reference, includ
ing the properties of water, coefficients for 
hydrauliC grades, discharge of ' water from 
orifices and· nozzles, pressure loss by friction In 
fire hose, velocity, discharge and horse-power 
of noz�les, and volume of water over weirs, 
loss of head by friction of. water In pipes, etc. 

PRoFIT MAKING IN SHOP AND FACTORY 
MANAGEMENT. By Charles N. Car
penter. New York : The Engineer
ing Magazine. 12mo. ; cloth ; 14'6 
pages. Price, $2. 

"Profit 'Making In Shop and Factory Man
'agement" Is a concise expression of the methods 
whl<;h Mr. Carpenter has developed and which 
he constantly uses In his own practice. The 
head of a great manufacturing plant, the Her
ring-Hall-Marvin Safe Company, he has arrived 
ilt his position through various steps, holding, 
in the course of his promotion, the position of 
supervisor, manager, imd head of the hlbor 
department of the National Cash Register 
Company. The material from which the book 
hils been compiled ' appeared first In the Engi� 
neering . Magazine durin g the year 1 907 In the 
form of a series of articles. As they are now· 
presented, they have been carefully revised, 
enlarged, and, to a certain point, rearranged. 
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"l'he division of chapters has also heen intro
duced. All alterations are only in details, 
more effectively adaptin g to permanent form 
the sections which previously were produced 
serially. The methods will be found to be 
marked throughout by the clear sight, the fair 
mind in dealing, and the strong vitality of the 
author. 

DECORATION OF METAL, WOOD, GLASS, ETC_ 
A 'Book for Manufacturers, Mechan
ics, Painters, Decorators, and all 
Workmen in the Fancy Trades. 
Edited by H. C. Standage. New 
York : John Wiley & Sons. 12mo. ; 
cloth ; 228 pages. Price, $2. 

Although, quite naturally, we have not tried 
all or in fact any of the recipes contained in 
this volume, upon reading them over each one 
seems to be drawn up in a manner to give the 
best results for the purpose for which the 
particular recipe is desired. The various 
methods of browning iron and steel, such as 
gun barrels, and of gilding upon metal or sil
vering glass are all useful, and it seems, for 
the practical man, that this work should 
demonstrate its serviceability in a very short 
period of use. 

LECTURES ON SCIENCE, PHILOSOPHY, AND 
ART. A series of twenty-two lectures 
in untechnical language indicating 
the present status of science, philoso
phy, and art, as concepts of human 
knowledge, delivered at Columbi:t 
University during the academic year 
1907-08, by vario11S professors chosen 
to represent the several departments 
of instruction. New York : Columbia 
University Press. Price of each 
lecture, 25 cents. 

The lectures in this series which naturally 
interest us most are those delivered by Prof. 
C. J. Keyser on Mathematics ; Prof. Ernest 
Fox Nichols on Physics ; Prof. Cbarles F. 
Chandler on Chemistry ; Prof. Harold Jacoby 
on Astronomy ; Prof. James Furman Kemp on 
Geology ; Prof. Edmund B. Wilson on Biology ; 
Prof. l<'rederic S. Lee on Physiology ; Prof. 
Herbert Maule R ichards on Botany ; Prof. 
Henry E. Crampton on Zoology ; Prof. Franz 
Boas on Anthropology ; Prof. James Rignall 
Wheeler on Archreology ; and Prof. R obert S. 
Woodworth on Psychology. Every subject is 
treated much in the same way. That is, each 
starts with the currently accepted definition of 
the science of which it treats ; then passes to 
a short historical review of the science's  devel
opment, and finally presents a concise state
ment of its present status and its possible 
future development. As a whole the lectures 
give one a swift glance of the present status 
of modem science. 

SECONDARY STRESSES IN BRIDGE TRUSSES. 
By C. R. Grimm. New York : John 
Wiley & Sons. 8vo. ; cloth ; 140 
pages, illustrated. Price, $2.50. 

A comprehensive treatise on . secondary 
stresses with numerous numerical examples in
volves an extraordinary amount · of time and 
labor in its preparation, so the writer confined 
himself to a narrower field. It  is owing to these 
circumstances that the most important second
ary stresses, namely, those which are due to riv
eted joints in trusses, are discussed principally. 
In substance four principal methods of calcu
lation of secondary stresses, which the reader 
may study separately and apply, are given. 
The principle of least work leads also to  the 
desired results, but it Is far removed from 
shortening the labor. The nature of the sub
ject forbids a very quick determination 01' the 
stresses, and definite rules or formulas cannot 
be given. The problem of secondary stresses 
has been put in the proper light and the 
theories worked out en tirely by German 
authors, who have furnished also the greatest 
and best part of the contributions to the 
literature of this subject. 

STATIONARY ENGINEERING. A Reference 
and Text-Book Written Expressly for 
Stationary Engineers and Firemen, 
Also Mechanical Engineers, Consult
ing Engineers, Electrical Engineers, 
Universities, and Schools. By Joseph 
G. Branch. Chicago : Rand, Mc-
Nally & Co. Three volUlpes, 1057 
pages ; 325 illustrations ; cloth bound. 
Price, $7. 

Not long ago we reviewed the first edition of 
this work, giving a brief statement of its 
merits. As we have not the first edition at 
hand we can make no accurate comparison of 
the two, so all that we have tol say is based 
upon the three volumes that are now before UB. 
In completeness, in thoroughness, and in clear· 
ness of treatment this work Is unexcelled. 
There can be no requirement of the practical 
man along the lines to which it is · devoted that 
it does not cover, and we feel that we can 
recommend it to anyone desiring a good 
treatise on stationary engineering. 

THE TRANSMISSION OF MILITARY INFORMA
TION. By Lieut.-Col. George P. 
Scriven, U. S. A. Governors Island, 
1908. 8vo. ; pp. 153. 

These papers, which were originally prepared 
for the Journal of the Military Service Insti
tution and republished . by ' order of the Chief 
Signal Officer of the Army, present a survey of 
the field opened by modem scien ce to that corps 
of the army which is intrusted with what are 
technically known as LInes of Information . As 
far as the numbers and completeness of the 

Scientific ADlerican. 

organization, both of signal troops and armies Animal trap, W. Z; Pierce . . . . . . . . . . . . . . . . .  887, 843 

�:f!!:e 
fi:�� :�:c:!:�� !��u:�:��t:i�:S 

o�r��::� !�1�Wiff�:1��1:n��£��\:�1:���I� : : : : :  iiUU 
at in these papers are based more upon the Awning operator, electric, E. U. Glovan-
Ideal than the probable conditions. They out- AXle�o��st ' ir;';;, "E." R· . . ii�bi�s�� . : : : : : : : : : :  ���:m 
line the whole from which a necessary part, Axle lubricating device . M. H . Elliott . . . . . .  888.322 

agreeable to existing conditions, may be sub- �a:an
t
c

l
er se

t
t, R. W. Douglass . . . . . . . . . . . . . 888,S92 a e e, co ton, W. C. Ragsdale . . . . . . . . . . . 888, 351 

tracted. No branch of the military art otIers - Ball and socket joint for pipe connections, 
a wider field for development than that of the Bar;me�r, 

��ndJ�
����a 

. : : : : : : : : : : : : : : : : : : 
Service of Intelligence ; and this work Is sub- Barrel, collapsible, D. B. Jones . . . . . . . . . .  . 
mitted to signal officers and all others inter- Barrel cover, D. U. McKeen . . . . . . . . . . . . .  . 

888,288 
888,015 
888,3M 
888,029 
887,938 
888,266 
888,045 
887,929 
888,276 
887,982 
888,406 
887,975 
888,340 

Bearing, flexible, W. C. H artmann . . . . . . .  . ested in the subject, in the hope that they may Bearings, retainer for ball, E. Sacbs . . . . .  . 
materially assist in this development. The Bed, W. M. Shaw . . . . . . . . . . . . . . . . . . . . . . .  . 

I Bed bottom, J. W. Efaw . . . . . . . . . . . . . .  . . work is in four parts. Part I deals In genera B�d bottom ,  spring, J. G. Venable, Sr . . . . . 
with the importance of the transmission of Bed, sofa, J. B. Strand et a! . . . . . . . . . . . . .  . 
military information ; Part II treats of the ����, t���in;o���hi��. �.

elk . . si:����� :  : : : : :  
Sign al Corps and the Mobile Army, duties, l ines Bell ringer, electric, G.  Macloskie . . . . . . . . . . 
of information, organization, and the use of Belt

J�or
L�����rs,

. �.
e!� . �:�����'. �.

n
.� .��� .l.

i�:: wireless telegraphy ; Part II I is a continuation Belt tightener, W. B. Parrish . . . . . . . . . . .  . 
of Part I I ,  dealing similarly with the Signal Binder, spring, J. W'. Stockwell . . . . . . . . . .  . 

887, 948 
888,031 
887 .979 
887,813 
888,240 

Blacking for heated iron, G.  H .  Johnson . , ', Corps and the Mobile Army, but under the head Blasting tool, L. K. Kramer . . . . . . . . . . . . . . . 
of electrical and visual communications ; Part Board. See Washboard. 

Bobblnet, filling up holes in damaged, C. A .  IV is devoted to the Signal Corps and the Christinger . .  , . . . .  , . . . . . . . . . . . . . . . . .  " 887,770 
Coast Defense, and deals with the coast patrol Boiler furnace, 1 . H. Boyer . . . . . . . . . . . . . 888,062 

Boiler: furnace, steam, W. HentscheL . . . . 8B8,086 and the relation of the Signal Corps to the Boiler tube cleaning device, W. A. Greenlaw 887,935 
Coast Artillery. This work will be found to be Boilers, mud drum for, J. Stroope . . . . . . . . . . 888, 127 

an important and very practical contribution to Boll weevil, machine for destroying the cot-
ton, W. W. & W. W. Burson . . . . . . . . . 888,419 

the literature of the subject 8n which it treats. Book, check, L. C. Reeder . . . . . . . . . . . . . . . .  888,352 
BOOk, loose leaf, F . •  W. Hodges . . . . . . . . . . 888,440, 

TOLHAUSEN'S TECHNOLOGICAL DICTIONARY 
IN ENGLISH, GERMAN, AND FRENCH. 
Containing All of the Teclfnical 
Terms Used in Industries, Crafts, 
Arts; and Sciences. Fifth edition . 
Three volumes. Red cloth binding, 
New York : The Macmillan Company. 
Size of single volume, 6 %  x 5 1h' x 2 14  
inches. Vol. I .  French-German-Eng
lish .

. 
Vol. II ,  English-German-French. 

Vol. III .  German-English-French. 
Price, $2.75 net per volume. 

This valuable work by Alexander Tolhausen, 
Ph.D., translator to the Great ,Seal Patent 
Office- of Great B ritain, first published In 1877, 
Is now issued in a fifth edition revised and 
brought down to date by Louis Tolhausen, for
mer consul-general of France to Great Britain. 
The new industrial era inaugurated during the 
19th century, especially among the nations using 
the English, German,. and French tonguee, cre
ated an ever-spreading technological literature 
in these languages, to which the need of a dic
tionary-guide and a memory-aiding manual soon 
became apparent, and for the preparation of 
this, the high attainments of the author espe
Cially fitted him. The. chief aim of the author 
in his long labors and patient research was to 
unite in the smallest space, and at the most 
moderate price possible, the greatest number of 
technical terms used in the three languages, 
belonging to the subjects enumerated in a given 
classified list of industries and crafts. In this 
he succeeded admirably. Each volume contains 
over 75,000 such terms with their equivalents 
in th,ee languages and includeg a valuable 
bibliography of the p rincipal works consulted 
in its compilation, a classified list of the in
dustries and crafts dealt with, and a large sup
plement containing all modern terms and ex
pressions used in electricity, telegraphy and 
telephony. The value of such a work to all 
ecientific institutions, trade schools, industrial 
laboratories and establishments, cannot be too 
highly estimated, while it should find a promi
nent place on ·the reference shelves of every 
library throughout the country. 
A SCRAP-BOOK OF ELEMENTLRY MATHE

MATICS,  NOTES, RECREATIONS, ESSAYS. 
By William F. White, Ph.D. Chi
cago : The Open Court Publishing 
Company, 1908.  12mo. ; cloth ; 128 
pages. Price, $1 . 

Pure Arithmetic, that Is, arithmetic for its 
own sake, Is full of interest and charm. It 
provides the mind with recreation which 
strengthens and sharpens Its powers at the 
same time that it furnishes rest and amuse
ment. Although by' no means ' deep or con
tinuous, the Scrap Book contains short state
ments of fact and of interest, making it a 
readable and suggestive work. 
LE PEROU D'AUJOURD'HUI ET LE PEROU DE 

DEMAIN. Par Em. Guarini. Paris : 
H, Dunod et. E. Pinat, 1908. 8-.1.6 pp. 

LES MEILLEURES RECETTES PRATIQUES. 
Recettes des Arts et Metiers. Paris : 
B. Tignol. 16mo. ; 176 pages. Price; 
2 francs. 

NEPHILIM. By William J. H, Bohannon. 
New York : Reeve A. Silk. . 12mo. ; 
cloth ; 236 pages. Price, $1.50. 

INDEX OP INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 
May 19.  1 908. 

A N D  E A C H  B E A R I N G  T H A T  D A T E  
[See note at end of list about copies of these patents,] 

Book support, revolving. J. M. Glass . . . . . . 888,158 Boot and shoe, T. J. Regan . . . . . . . . . . . . . .  887,846 Bootj ack, A .  E .  Davis . . . . . . . . . . . . . . .. . . . . . 887,924 Bottle, F.  J. Colmus . . . . . . . . . . . . . . . . . . . . 888,309 Bottle and closure. therefor, N.  P.  Jensen . . 888, 170 Bottle cap or closure, B. Adriance . . . . . . . .  887,897 Bottle closures, apparatus for the manufac-
ture of, W. H. Wheeler . . . . . . . . . . . . . . . 887,883 BottIe, non-refillable, F.  L. O. Wadsworth . 888, 132 Bottles and other receptacles, closure for, 
A. Gilliard . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,234 

Bottles and the like. machine for making 
closures for, W. Painter . . . . . . . . . . . . •  887,838 Box' spring, Bowers & Close .  '., . . . . . _ . . . . . . . 888,303 Bracelet and neck chain, F. P. Barney • . .  888,057 Brewing soy, apparatus for, T. Suzuki . • . . .  888,204 Brooder, E. M. Wallace . . . . . . . . . . . . . . . . . . 888,278 BrUSh , gin, rr. C. Eberhardt . . . . . • • • . .  0 o .  887,780 Brush, rotary, Stoerr & Kuettner.  0 • • • • • • •  0 887,867 Brush, tooth, V . . C. Bell . . . . . . . . . . . . . . . . •  888 , 1 38 Bucket, · clam-shell, H. E. Huntsbery . . . . . . 888,088 Burners. means for regulating the supply 
of fuel to, H .  Lemp . . . . . . . . . . . . . . . . . . 888,243 Bushing for casks, bung, Ho Reisner • • . . . .  887,962 Butter, making, Frye & Hinkson . . . . . . , . .  , 888,076 Buttonhole pieces, apparatus for attaching 
stay cords to, M. C .  Thayer. . . . . . . . . .  888,272 Cabinet, kitchen, A. E. Bonesteel • . . . .  0 • • •  888, 142 Cabinet, physiCian's,  C .  H .  Lind . . . . . . . . . .  888,104 

Cable support and wire clip, combined, F. 
D. Ogden . . � . . . . . . . . . . . . . . . . . . . . . . . . . 888,349 Cable transporter, 'l'emperlE'Y & Alexander . . 887,873 Cake pan , F. O. Michelson . . . . . . . . . . . . . . . 888,250 

Calculating machine, W·. P. Quentell . . . . . . 888,262 Call, automatic class, J. E. Hughes . . . . .  ' ,' 887,807 
Camera attachment, W. E,  Phillips . . . . . . . . 887,842 
Can body machine, J. C. Strickler . . . . . . . , 888,202 Can cleaner, 1(. Hagen . . . . . . . . . . . . . . . . . . .  887 , 785 Candy pulling machine, J. L. Causey . . . . . . 887,768 Car, llJ. S. Bucknam . . . . . . . . . . . . . . . . . . . . . .  887,764 
Car eontrolling device, T. Bodde . . . . . . . . . .  888,416 
Car controlling device, automatic, T. Bodde 888,417 Car, convertible railway, Henvis & Clark . • •  888,437 
Car coupling, 1. Sparks . . . . . . . . . . . . . . . . . . . 888,431 
Cal" door, grain, W. So Driskell . 0 • • • • • •  o .  888,228 
Cal' door, grain , F. L. Thompson . . . . . . . . . . 888,433 
Car draft and buffing rigging, railway, R. 

D. Gallagher. Jr . . . . . . . . . . . . . . . . . . . .  . . 
Car, dump, '1". R. McKnight . . . . . . .  888, 187, 
Car fender, E .  & L. Hohn . . . . . • • . . . . • . . . •  
Cal' fender, G. U. Shu.i.tz . . . . . . . . . . . . . . . .  . 

888, 008 
888 , 1 88 
887,939 
888,358 

Car. ,  hauls, tension device for cable, M. 
Hibbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888.439 

Dar, passenger, J. H .  Herbst et a! . . . . . . . .  887,804 
·Cars, antifric"tion side bearing for railway,. 

J. F. O·Connor .. . . . . . . . . . . . . . . . . . . . . . .  888 , 1 1 5  
Carbureter, C.  A. Rader . . . . . . . . . . . . . . . . . . 888,263 
Carbureter for hydrocarbon engines, R. 

Odell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . 
Card case, Moonert & Whitner . . . . . . . . . . . .  . 
Carriage , cushioning device, M. Wolf . . . . .  . 
Carton, E. Moore . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cartridge sizing machine, H. J. Hurd . . . . 
Cas�ment or folding window, A.. F. H .  
Cast��m:.

nSab� · : : : : : : : : : : :  :. : : : : : : : : :. : _: : : : :  
Caster. L. B .  Legge . . . . . . . . . . . . . . . . . . .  . 
Casting rod, M, A. Beck . . . . . . . . . . . . . . . .  . 
Cement mixer, A. J. Remley . . . . . • • . . . . . •  
Centrifugal machine, C.  Duemer . • . . . . . . . .  
Centrifugal separator, P. F. Peck . . . . . . .  . 
Chair. See Rocking chair. 
Chair attachment, rocking, M. C. Clemons, 

888,190 
887,953 
887,888 
888,026 
887,809 

887,936 
888,040 
888,426 
887,753 
888 , 1 1 8  
888,320 
887, 841 

888,224, 888,387 
Challdeller, extenSible, W. 1. Wilson . . . . . .  888 ,376 
Check holder and cutter, cash, A. D. Joslin 887 , 8 1 6  
ClMirn, C.  L. Heisler . . . . . . . . . . . . . . . . . . . . . .  887,800 
Cilurn, G. A. Thompson . . . . . . . . . . . . . . . . . .  888 . 1 28 
Ohute, S. W. Brown . . . . . . . . . . . . . . . . . . . . . 888,386 
Cigar bundling ribbon, W. Brandstaooter . .  888, 143 
Cigar, trick, J. Bing . . . . . . . . . . . . . . . . . . . . . 887, 759 
Cigarette tipping machine, Individual, A. 

Boucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,761 
Clinometer, Keith & Faulkner . . . . . . . . . . . . . 888,238 
Clocl>: movement, G., J .  B., & E. W. Sylvan 888,271 
Cloth shrinking and drying machine, W. G .  

Gottschall . . . . . . . . . . . . . . . . . . . . . , . . . . . .  887, 788 
Clutch, L. E. Fuller . . . . . . . . . . . . . . . . . . . . . . 888.078 
Clutch, friction, F.  Lucas . . . . . . . . , . . . . . . . .  888,244 
Clutch or brake, J. A. Dixon . . . , . . . . . . . . .  887,779 
·Coke and gas, apparatus for the manUfac-

. ture of. J.  Armstrong . . . . . . . . . . . . . . . . 888,136 
Collar, horse, J. �'. Connitr . . . . . . . .  , . . . . . .  888,388 
Collodion filaments, apparatus for the man-

ufacture of, V. Planchon . . . . . . . . . . . . . 888,260 
Column, !.  W. Numan . . . . . . . . . . . . . . . . : . . .  888,114 
Compressor or blower, R .  J.  McCarty . . . . . . . 887 ,955 
Concentrator, dry, B. C .  Gillette . . . . . . . . . . 888,156 
Concrete block mold, Fuller & Bateman . . . . 887,933 
Concrete block mold, hollow , L. S. Johnson 887,814 
Conc.t'ete mixer, A .  E.  Schenck . . . . . . . . . . . . .  887, 854 
Concrete mixer, G. J. Stafford . . . . . 888 , 1 98, 888, 199 
Condensing fumes aod gases, apparatus for, 

G. C. Richards . . . . . . . . . . . ; . . . . . . . . . . .  888, 119 
Conductor. system for selecting one of sev-

eral receivers connected t o  a common, 
A. Franke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888, 1 53 

Confectionery holder, C. E. Greene . . . . . . . . . 887 . 789 
Conveyor, . adjustable screw, C. Brent . . . .  887 ,762 
Cooker, steam , Prater & Pierson . . . . . . . . ; .  887,844 
Core making apparatus, sand, W. D. Berry 887,758 
Core-making apparatus, tubular sand " W. 

. D. Berry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,757 
Co.rn, storage device for Sl ed, C.  J. Ostrum 887,960 
Corset shield, A. Hill . . . . . • . . . .  , . . . . . . . . .  888,330 
Cotton ehopper, S. Truitt . . . . . . . . . . . . . . . . .  887.876 
Cotton cleaner, feeder, and separator eleva-

tor, E. A. Carmouche . . . . . . . . . . . . . . . .  888,422 
Cotton cleaning machine, J.  M. Gardner . . . 888,396 
C<itton picking machine, portable, W'. H .  

Niemeyer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,958 
Counting board, T. S.  Ford . . . . . . , . . . . . . . .  888,425 
Crane mechanism, D. Kendall . . . . . . . . . . . . 888, 175 
Cultivlltor fender, A. B. Nichols . . . . . . . . . . . 888,348 
Curling iron, electrical, T.  M. Caven . . . . . . 887,769 ·  
Current collector, Sliding, A. H .  Armstrong 888,3$2 
Cycle, motor, W. G. Schaeffer . . . . . . . . . . . . . 887,966 

Abrasive material, manufacture of, F. J. Dampening machine, D. H. Bfonjamln . . . . . . . 887, 755 
Tone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.129 Dental crown heater, E. W. Dodez . . . . . . .  888,071 

Addressing machine, B. S .  Molyneux . . . . . . . 888,343 Dental dam holder, C. A. Conover . . . . . . . . . 888.310 
Advel'tising and other air ship, J. C. Burnell 888.220 Diamond, imitation, J. C. McDearmon . . . . .  888,346 
Advertising- device, W. D. Butt . . . . . . . . . . . .  887,766 Dielectric separator. Sutton & Steele . . . . . . . 888,432 
Aerial apparatus, C. J. A. Fiesse . . . . . . . . . .  887 .931 Displ�y apparatus for rugs and the like. M. 
Air shield, J.  H .  Koons . . . . . . . . . . . . . . . . . . .  888,097 D. Howell . . . . ; '  . . . . . . . . . . .. . . . . . . . . . . .  888.087 
Air ship, J. C. Sandrik . . . . . . . . . . . . . . . , . .  888,267 Display cabinet, J. Waugh . . . . . . . . . . . . . . . 887 . 882 
Air ship, G. Bold . . . . . . . . . . . . . . . . . . . . . . . . .  888, 301 Door fastener, sliding, F. Rasmussen . . . . . .  888 , 1 1 7  
Alcoholic liquid, rectifying o f .  E. Guillaume 887.7ml Door fastener, sliding. C .  A. Moline . . . . . . .  888 .342 
A luminium nitrids. producing, 0. · Serpek . . . 888,044 Door operating mechanism. d umping, S.  Otis 887 .837 
Amusement apparatui. J. Henzi . . . . . . . . . . . . 887,80a Doors, shutters, gates, and the like, closer 
Amuse-ment device, F. Johnson . . . . . . . . . . . . 887,812 for, C. Trude . . . . . . . . . . . . . . . . . . . . . . . . . 888,368 
Amusem"nt device, J. De la Mar . • . • . .  , . . .  888,246 . Dowel and rivet marker, H. L. Wood . • . . .  888,377 
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Draft and buffing rigging, R. D. G allagher,  

Jr. . . . . . . . . . .  , . . . . . . . . . . . . . . . . . . . . . . . .  888,436 
Drafting instrument, garment pattern, G. 

V. Valentine . . . . . . . . . . . . . . . . . . . . . . . . . .  887,890 
Drawers, M. Galhlnd . . . . . . . . . . . . . . . . . . . . . 888,232 
Drawing perspective Views, apparatus for, 

E. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Drilling machine, B. F. Barnes . . . . .  - . . . .  . 
Drum, A. D. Converse . . . . . . . . • . . . .  0 • • • • • •  
Drying aI-,paratus, vacuum, E. passlml'g . .  
Dumping device, automatic, J .  W .  Weaver .. 
Dye, blue disazo, Ris & Haager . . .  0 • • • • • • • •  
Dynamometer, J. B. Webb . . . . . . . . . . . 0 • • •  
Ear, instrument for medicating the middle, 

J. A. Gault . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Ear trumpet, G. W. Cline . . . . . . . . . . . . . .  . 
Easel , Ii\ M. Carr . . • . .  0 • • • 0 0 • • • • • • • • • •  0 ,  • 
Electric condenser, M. O. Troy . . . . . . . . . .  . 

888,249 
887.909 
888, 312 
888,257 
888,434 
888,O:l6 
888,371 

888,398 
888, 144 
887 .767 
888,275 

Electric currents, automatic cut-off for, D.  
C.  Canizares ' • . . . . . . . . . . . . . . . . . . . . . . .  887,918 

Electric ' distribution system, mOlloc,Yclic, C.  
P. Steinmetz . -. . . • . . . . . . .  � . . . . . . . . . .  0 : " 

Ele-ctric heater, C. L. Taylor . . . . . . . . . . . .  . 
Electric heater, H. Wahlquist . . . . . . . . . .  . 
Electric heater and cooker, E. M. Crandall . 
Electric lock, ' So W. Wibel et a l .  . . . . . . . . .  . 
Electrical contnct, R. F. Le B rocq . . . . . . . .  . 
Electroplating apparatus, C o E. De Long . . . 
Electroplating apparafus, J. T. Daniels, 

. .  888,067, 
Electroplating apparatus, W. R. King . . . .  . 
End gate, w-agon, '  B. -. M .  Wilhite . . . . . . . . . . .  . 
Engine, F. A. Sharpneck . . . . . . . . . . . . . . . . .  . 

888,362 
887,871 
888,277 
887,923 
888,285 
887,822 
887 ,776 

888,068 
888.093 
888,286 
887,855 

Engine and tender coupling, loCpmotive, - P. 
M. Holdsworth . . . . . . . . . . . . . . . . . . . . . . .  887.800 

Engine igniter mechanism, internal combus-
tion, Ruud & Regenbogen . . . . . . . . . . . . . 888,196 

Engine safety starting device, explosive, C. 
P. Cary . . . . . . . . . . . . .  ',' " . . . . . . . . . . . . .  888,221 

Engiue starter, combustion, L. W'. Coppock 8�.s,226 
Engine starting means" internal combUStion, 

G. Enrico . . . . . .  ; . . . . . . . . . . . . . . . . . . . . . .  888,074 
Engine starting mechaniasm, explosi ve, . 

Fricke & Turner . . . . . . . . . . . . . . . . . . . . . .  888,007 
Engines, deodorizer for internal combustion, 

Wakley & Parsons . . . . . . . . . . . . . . . . . . . . 887,988 
Evaporating apparatus, J. A. Just . . . . . . . . •  888,018 
Excavating . apparatus, W, C. Weeks . . . . . . 887,990 
Explosive engine, H; D. Baird . . . . . . . . . . . . 887,749 
Explosive engine, -Eo O .  Westendarp . 888,282 , 888,374 
Extrusion machine, G. H. Benjamin . . . . . . . . 888,299 
Eyeglass guard. L. F. Adt . . . . . . . . . . . . . . .  887,905 
Ey eglasS mounting, L. F .  Adt . . : . . . . . . . . .  887,900 
Eyeglass nose guard, L. �'. Adt . . .  887.898, 887. 899 
Eyeglasses, L. �'. Adt . . . . . . . . . .  887,901 to 887,9J3 
Eyeglasses, W. H. "\\1"easer . . . . . . . . . . . : o . 0 888,281 
Fabrics, apparatus for crimping and gath-
Fan,

erl�g
A�h�';�:b.i';;������' . . �' . . ���n

: : : : :  ���:��� 
Fan motor, OSCillating, - H. R. WE'llmilll . . . .  888, 435 
Faucets, stop cocks, etc . ,  safety device for, 

C. A. Maniex . . . . . . . . . . . . .  � . . . . . . . . . .  . 
Feed bag, anima l,  M. E. Keller . . . . . . . . .  . 
Feed cutter, E. S. Wildf'r . . . . . . . . . .  _ . . . .  . 
}l'eeder _ and - waterer, poultry, M. Kuettne r .  
Feeding deVice, frictionally controlled, I," O. 

Lawrence . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0 
Feeding mechanism, G. Wagner . . . . • . . . . .  
Fence �tretching apparatus, J. ",r. Mason . .  
li'ender. See Car fender. 

887,826 
88t',442 
887. 894 
887 ,818 

888 , 1 79 
887,987 
888, 448 

Fertilizer, inse-cticide, .fI\ G. Dokke-nwadd . 888 , 1 48 
Fertilizer, making a, E. Collett . . . - . . . . . .  ' "  888,145 
Fertilizers, filtering materials, and the like, 

production of, · J. Brightmore . . . . . . . . . .  888,304 
Fiber" cl�aning machine, E o' L. Vaughan . . .  8�7, 891 
Filtering apparatus, liquid, C. Pauthonil:'r . .  888,259 
}'irearm, A. Fyrberg . . . . . . . . . . . . . . . . . . . . . . 887, 78-1, 
�'irearm-;- repeating, M. Hepburn . . . . . . . . . . 888,329 

... Fish bait or lure ,  H. W. Buschemp.yer . . . . .  887,765 
Fishing rod, J.  W. Eshnaur . . . . . . . . . . . . . . . 888,075 
Flask clamp, R. E. Munn . . . . . . . . . . . . . . . . . 888, 185 
Flue expander, .  pneumatic, H .  l{dly . . . . .  , . .  888,239 

rFluid pressure brake, W. · V .  fl'urner . . . . . .  _ . . 888,207 
Fluids, apparatus for intima tely mixing 

liquid and gaseous, P. Kestner . . . . . . . 888,444 
Folding machine, cement applying, F. S. 

Jennings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,403 
Friction transmission mechanism, B. G. 

Pfeiffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,961 
Fruit cutter, H .  All . . . . . . . . . . . . . . . . . . . . . . 888,293 
FrUi�tr:[:di�.� . . �� 0 .����r

.
t��� . .  ��;����' . . . �: 888,408 

Fruit separating or assorting machillf', J. 
H . Urquhart . . . . . . . . . . . . . . . . . . . . . . . . . .  888 ,130 

Fruits and other produce, appliance for use 
in storing fresh, F. W. Meakin . . . . . .  887,827 

Frying pan, J. Csincsak . . . . . . . . . . . . . . . . . .  888,(J02 
Fnrnace. J.  D. F.  Andrews . . . . . . . . . . . . . .  888,380 
Fuse, E. Schattner . . . . . . . . . . . . . . . . . . . . . . o .  888,355 
Game apparatus, J .  H.  Lee . . . . . . . . . . . . . .  888,337 
Game apparatus. E. M. Perfect . . . . . . . . . .  888,350 
Garden implement, W. C.  Doidge . . . . . . . . .  888 . 1 47 
Garment hook. L. B. Huntington . . . . . . . . . 887.808 
Garment supporter, G .  1\L Morgan . . . . . . . . 888 , 027 
Garment supporter, L.  H. B rooks . . . . . . . . . . 888,063 
Garment supporter clasp, G .  E. Mellen . . . . 888 , 1 07 
Gas apparatus, producer, . H.. F. Smith . . . . .  888,359 
Gas burners, valve for, H.  S. Humphrey . . . 888,237 
Gas furnace for chain link welding or the 

like, R. Muller . . . . . . . . . . . . . . . . . . . . . . 888. 1 1 2  
Gas lighter, electric, R .  A .  Rockwood . . . . . .  887. 96;; 
Gas, making producer. E. P. Snowdpl1 . . . . . 8H7 .fGl 
Gas producer, E. P. Snowden . . . . . . . . . . . . . 887,860 
Gas producer, maintaining a constant OL' ap-

proximately constant temperature in a, 
E� Capitafne . . . . . . . . . . . . . . . . . . . . . . . . . . 888 .421 

Gas, producing. G.  J. Weber . . . . . . . . . . . . .  887.989 
Gate, A. J. Shrope . . . . . . . . . . . . . . . . . . . . . . .  887 ,971 
Gate, T. E. West . . . . . . . . . . . . . . . . . . . . . . . . 888,373 
Gearing, fricton, J. K.  Cochran . . . . . . . . . .  888,225 
G irder fmme for reinforced c-oncrf'te girders, 

steel , E. N.  & R. E. Spaulding . . . . . .  . 
Glove, G. N. Gitt . ;  . . . . . . . . . . . . . . . . . . . . .  . 
Go-cart, folding, C. H. Smith . . . . . . . . . . . .  . 
Gonorrhea, instrument for tceating, J. A. 

Gault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Governor, A. Dickerson . . . . . . . . . . . . . . . . . . .  . 
Governor, F. · W. ·  Salmon . . . . . . . . . . . . . . . .  . 

887.863 
888,009 
887, 858 

888.397 
887.778 
887,853 

Grain and other granular or _pulv�ruh:'llt ma-
terials, apparatus for elevating, L. G. -
& H. J. Rohde . . . . . . . . . . . . . . . . . . . . . .  888,354 

Grain distributing devices, position indica-
tor for, H.  B. Higgins . . . . . . . . . . . . . . . .  887,805 

Grain from smut or other fungi, purifying, 
, F. Mears . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888, 106 

Granular or pulverulf'nt materials, rece-pta-
cle for, A. J. Blood . . . . . . . . . . . . .  ; . . . . 

Grate attachment, E. W. Jeter . . . . . . . . . . .  . 
Grindstone frame-, , folding, D. I. Sterling . .  
Guy clamp. F. B. Cook . . . . . . . . . . . . . . . . . . 
Hair pin, G. W. Whitney . . . . . . . . . . . . . . . . . 
Halter,- J. Spangenbprg . . . . . . . . .  -. . . . . . . . .  . 
Hame and trace conne-ctor, W. C. Trask . .  . 
Hammer, pneumatic, G. S. Wallin . • . . . . . . . .  
Hammer, power, G .  E. Davis . . . . . . . . . . . .  . 
Hand-hole closure, H. G . Osborne . . . .  , . . . . . . 
Harrow and land roller, combined disk, L. 

887,760 
888,01 3 
887,865 
888,313 
887,885 
887,862 
887,875 
888,279 
888,391 
888,255 

L. Jackson . . . . . . . . . . . . . . . . . . . . . . . . . . . 887 . 81 0  
Harveste_r, corn, R .  Robinson . . . . . . • . . . . . •  888,3[,3 
Harvesting machine, corn, P: Suhr . . . . . . .  888.41 1 
Hasp fastener, G. M. Hughes . . . . . . . . . . . . . 888 . 0 1 2  
H a t s ,  manufacture o f ,  H. L. Stevens . . . . . . 888.2l :0 
Hay press. V. Biela . . . . . . . . . . . . . . . . . . . . . .  888.140 
Heater, W: H . Bnrk . . . . . .  ; . . . .  1 . ·' . . . . . .  887. 9 1 5  
Heater and drier. H .  W. A s h  . . . . . . . . . . . . .  8P7.!JOG 
Heating device, electric, Andrews & Mauger 888. 381 
Heating furnacp, W. T. Stewart . . . . . . . . . . . 887, 8'66 
Heating or cooling apparatus, J. Hpizmann RR,8. 1 69 
Heel plate. H. J. Griswold . . . . . . . . . . . . . . .  R87,791 
Hinge, Squiers & Buck . . . . . . . . . . . . . . . . . . .  888,04g 
Hinge for scale and W_:fgon racks, combinn-

tion';' C.  W . Worthi ngton . . . . . . . . . . . . .  887 .SR'l 
Hoeing machine, W'o A. Harris . . . . . . . . . . . 88k. !l27 
Hog scalder and feed cooker, J. T. RobN'ts SB7 ,nO-1 
Hog trap, G. W. Halley . . . . . . . . . . . . . . . . . .  888 , 1 61 
Hook. See 'Garment hook. 
Horseshoe calk. J. F. Borl'eit . . . . . . . . . . . .  888,385 
Horseshoe calking and welding _ apparatm�. 

A. T. McCrpary . . . . . . . .  ' . . . . . . . . . . . . . . 
Horseshoe' pad, J.  H. Moore . . . . . . . . . . . . . . . 
Hose and pipe conpling. M. c.. Steese . . . . . '> 
Hose coupling, T. H. Harrington . . . . . . . . .  . 
Hose coupling. F. O. Guth . . . . . . . . . . . . . .  . 
Hub, whpel, H. J. Law renc(> . . . . . . . . . . . .  . 
Hydrocarbon burner, F. G. Schmidt . . . . . . .  . 
Hydrocarbon vapor burnf'r ,  T. I. Cornish . .  
Illusion apparatus, I-T. R o  Law . . . . . . . . . . . 
Incubator he-ating df'Vic€'. E. M. " Wallacf' . .  
Indigo, making monohromo. G. Engi . . . . . . . 
Ingot strinnpr, R. S . K i rk . . . . .  - . . . .  888,094, Insulator, - n .  Trnmhull . . . . . . . . . . . . . . . . .  . 
Insulator, H. Friend . . •  : . . . . . . • • . . . • • . . . • 

887. 956 
888.450 
887.861 
888. 1 65 
888.3?1l 
888, 02:1 
888.45�1 
888. 423 
8R8. 0n 
888. 2 01, 
888. 2:m 
888.095 
887.877 
888,154 
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E ngi ne a n d  Foot Lathes 
MACH I r. E  SHOP OUTFITS. TOOLS A N D  
S U PPLIES. BEST MATERIALS. BEST 
WORK M A N S H I P. CATALOG U E  FREE 

SEBASTIAN LATHE CO . .  1 ?0 Cu lvert St. , Cl ncinnall. O. 

F DOt and Power :r��s?i.��J.��'!d
a
rJr�IT"pr!'i::': 

SHEPARD LATHE CO" 133 W. 2d St. CinCin nati,  O. 

Veeder 
Counters 
to register reciprocating 
movements or revolu
tions. Cnt full size. 

Booklet Free 
VEEDER lllFG. CO. 

18 Sargeant St. 
Hartford. (joun. 

C1lcwrnet.ers. Odomete'rs. 
'l'achOnteUTs. 001£nters 
and Pine Oastilngs. 

Manufactu r i ng Engi nee rs 
W'e design and build special machinery of 
every description. Let us develop your ideas. 

C H AS. E .  D R ESSLER &. CO. 
141-149 East 23d St •• New York City 

ESTABLISHED 1 884 

A SUBSTITUTE PO� A COSTLY TOOL 

to<{��n�:lr!
e
:��l����� :reoei���eC�!�r: ::���� �� Rul�. Made from steel, case - hardened, accurately ground . 

- . One pair weighs on� one ounce. �� ·�t��B;�U\fa� 
o�� u

a
i�

o
8�lrh 

combination square blades. or 
with any straIght rule with accurate results. Price 
per pair 60c. Smdfor 232 page catalog No. IS-B. 
TilE L. 8. STAURE'l'T CO •• Athol. M ...... U. 8. A. 

.. Porox " Ignitor Storage 
BATT E R I E S 

High Capacity. Light Weight. 
Proved as the best for botb Igni

tion and light. No loss of current. 
It. stores and returns the power to 
your macbine. You can see and 
examine the interior wit Dout ex
posure and dillging. be"" use It IS 
made up in transparent cellulOid 
lars. No danger of breakage like bard rubber. Plates and jars are 
guaranteed for ODe year. 
Send for catalog. 

Albert Muller, 145 West 49th St., New York 

Goncroto, Roinforcod Goncroto 
AND 

Goncroto Bnilmn[ Blocts 
Scientillc Amerioan Supplement 154B contains an 

article on Concrete, by Brysson Cunningham. 
'l'be article clearly describes the proper com· 
position and mixture of concrete and gives 
resnlts of elaborate tests. 

Scientillc American Supplement 1538 gives tbe 
proportion of gravel and sand to be used In 
concrete. 

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

Scientillo American Supplement 997 contains au 
article by Spencer Newberry In which prac
tical notes on the proper pre para tion of con
crete are given. 

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

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

Scientillc American Supplements 1547 and 1548 
give a resume in which the various systems 
of reinforced concrete cODstruction are dIs
cussed and illustrated. 

Scientillo Amencan Supplement 1564 contains an 
article by Lewis A. Hicks, In which the 
merits and defects of reinforced concrete are 
analyzed. 

Scientific American Supplemellt 1551 contains 
the principles of reinforced concrete with 
some practical Illustrations by Walter Loring 
Webb. 

Scientillc American Supplement 1573 contains 
an article by Louis H. Gibson on the prln
ripies ot success In concrete block manufac
ture, illustrated. 

Scientillo American Supplement 1574 discusses 
steel for reinforced concrete. 

Scientillc American Supplements 1575, 1576, and 
1577 contain a paper by Philip L. Wormley, 
Jr., on cement mortar and concrete, their 
preparation and use for farm purposes. The 
paper exhaustively discusses the making of 
mortnr end concrete, depOSiting of concrete, 
faCing concrete, wood forms, concrete side· 
walks. details ot construction of reinforced 
concrete posts. 

Each number of the Supplement cost, 10 
r.i-nt& 

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

Ordet from your newadealer or f� 

MUNN at CO. 
361 Broadway, New Yorh City 

Scientific AlDerican MAY 30, 1908. 

Insulator nnd lamp banger, combined, J. M. 
Burge . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,996 

InsulatOl', third mil , L. H. Dello)'e . . . . . . . .  888,318 
Insulators, means fOL' attnching line wires 

to, C. J. Eliiott. . . . . . . . . . . . , . . . . . . . . .  887,930 
Irrigating system, C. Bevlll . . . . . . . . . . .  , . . .  887,911 
Irrigating system, J. E. Bishop . . . . . . . . . . .  888,217 
Jack, L. G. Maitland . . . . . . . . . . . . . . . . . . . . . 888,245 
Jaws, device for repairing fractured, P. 

Stukey, reissue . . . . . . • . . . . . . . . . . . . . . . .  
Jewelry, F. P. Barney . . . . . . . . . . . . . . . . . .  . . 
Journal bearing, G. Kupfer . . . . . . . . . . . . .  . 
Jonrnal box guard or closure, G. F. Godley. 
Kitchen, portable field, L. Hobnke . . . . . . . . . 
Kitchen rack, B . . L. Bailey . . . . . . . . . . . . .  . 
Knob attachment, G. Cooper . . . . . . . . . . . .  . 
Labeling machIne, H. hI. A. Harders . . . . .  . 
Lace hook, G. T. Houghland . . . . . . . . . . . . .  . 
Ladder, A. S. Ascb . . . . . . . . . . . . . . . . . . . . .  . 
Lamp burner, A. B'. Handlnn, Jr . . . . . . . . .  . 
Lamp, incandescent electriC, �f. D. Jones . .  
Lump sockets, adapter for incandescent, b!. 

12,794 
888,056 
888.101 
887,787 
887,940 
888,295 
888,315 
887,797 
887,9�2 
888,383 
888, 1 62 
887,943 

M. Wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,378 
Lamp, tUbular, C. L. Betts . . . . . . . . . . . . . . . . 888,139 
Lamps and lanterns, burner fastening for, 

Everett & Schlndewolf . . . . . . . . . . . . . . . . 888,150 
Lante.·n, projection, C. F. Dutton, Jr . . . . . . 887,928 
Lantern, Signal, G. H. Rolfes . . . . . . . . . . . . . .  888,038 
Last demonstrator, E. A. Eastman . . . . . . .  888,149 
Last, hinged, C. F. Pym . . . . . • . . . . . . . . . . .  888,261 

_ _ LatCh, W. E. Sparks . . . . . . . .  � . . . . • . . . . . . .  888,268 
J;,atcb, refrigerator, C. Stotz . . . . . . . . . . . . . .  888,364 
lJlgbtnlng arrester, E. S. Halsey . . . . . . . . .  888,235 
�ime, manufacture of cblorinated compounds 
, or, H. Schultze . . . . . . . . . . . . . . . . . . . . . . 888,122 
Linemen's climbers, safety attacbment for, 

J. D. O'Connell . . . . . . .  , . . . . . . . . . . . . . .  888,254 
Linotype machine, D. S. Kennedy . .  888,176, 888,177 
Linotype machine, '1'. S. Howans . . . . . . . . . .  888,402 
Liquid atomizIng apllaratus, P. Kestner . . . 888,091 
LIquids, centrifugal fau or machine for 

atomizing, P. Kestner . . . . . . . . . . . . . . . . 888,090 
Liquids in centrifugal faus or drums, dis-

tribution ot, P. Kestner . . . . . . . . . . . . .  _ 888,092 
Lock, H. F. Keil . . . . . .  _ . . . . . . . . . . . . . . . .  _ .  887,817 
Locomotive speed recorder, J. Livtschak . . . 887,823 
Logging machine, E. D. Swan . . . . . . . . . . . . .  887,869 
Logs, choker hook for bauling, C. & R. Col-
, telt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,308 
Loom, automatic fiiling replenisblng, Stimp-

son & Ambler . . . . . . . . . . . . . . . . . . . . . . . .  887,977 
Loom filling replenishing mechanism, G. O. 

Draper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,927 
Loom shuttle, C. H. Carr . . . . . . . . . . . . . . . .  887,920 
Looms, automatic stop motion mechanism 
: for power, F. Blumer . . . . . . . . . . • . . . . .  888,300 
Looms, tbin place detector releasIng means I ' for, A. E. Rhoades . . . . . . . . . . . . . . . . . . . .  887,963 
Lubricating device, L. S. Watres . . . . . • . . . •  887,881 
Lumber, artificial, K. Hengerer . . . . . . . . . .  888,399 
Magnet winding, field, J. A. Stratton . . . . . . 888,050 

For Real Economy 
Get a 

Repair Cost. 50 Cents a Week-Over 18 Miles per Gallon 01 Gasoline 

Actual figures are the strongest argument for economy. Here they are-averages 
obtained from the sworn reports of a large number of single-cylinder Cadillac owners. 
taken at random from all over the United States, covering all imagi"!able road 
conditions-mountains, hills, sand. snow, mud. The story they tell IS of Vital 
interest to every prospective purchaser. Read it in 

"The Truth About the Automobile and Wbat it Costs to Maintain One" 

8ent free on request for Booklet No. 47 . 
These figures-by disinterested people-conclusively prove Cadillac economy. The 

cars themselves prove their service and durability. You see these sturdy. rugged 
little machines everywhere.,-always thorough.,. alive to any test or requrrement

always goitlg. There are r6,ooo i n  daily use ; many of them 
in their sixth season, yet they are just as smooth, powerful and 

reliable as ever, with never even a suggestion of failing. 
Capable of thirty miles an hour; offers the 

fullest complement of that pleasure, conven
ience and recreation which only a car like the 
Cadillac can afford. Described in catalog T47. 

Prices incllld� pair dash oil 
lamps. tail lamp and horn. 

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

News 
214 Broadway, New York �fall bag catcher and crane, Rogers & Kane 887,849 

Mail bag catcher and dellvere., H. H. Akers 888,414 
Mall bag catching and delivering apparatus, 
, White & Meyer . . . . . . . . . . . . . . . . . . . . .  . 
Mail bag delivering and catching device, J. 

888,283 The leading weekly Engineering paper of Ihe world, devoted' to the interests of Civil. Mechanical. 
Mining. and Electrical Engineers. 100 to 125 pages weekly. Send for free sample copy. H. Wbltaker . . . . . . . . . . . . . . . . . . . . . . . . .  888,284 

Mail bag receiving and deUverlng apparatus, 
H. J. Hedrick . . . . . . . . . . . . • • . . . . . .  ; . .  . 

Mail crane, F. B. Reed . . . . . . . . . . . . . . . .  . .  
Manure spreader, C .  W. West . . . . . . • . . . . . .  
Ma tch box, E. J. Anderson . . . . . . . . . • • . . . .  
Match box, E. J. HawkIns . . . . . . . . • . . . . . .  
bfatch safe, G. Harris . . . . . . . . . . . . . . . . . . .  . 
Measure, computing yard, C. O. Gammon . .  
Measuring the heigbts ot persons, coin-con� 

887,799 
888,452 
888, lB4 
887,747 
888,328 
887,937 
888,233 

troUed machine for, W. B. Bartram . . .  887,994 
Mechanical movement, A. H. Neureutber . .  887,835 
l\ferry-go-round, free carrlnge, J. De In Mar 888,247 
¥etal wool, A. Shedlock . . . . . . . . . . .  888,123, 888,124 
Metal wool and fiber mixture, A. Sbedlock .  888,125 
Metallurgical furnace, W. S. Dempsey . . . . .  887,777 
Mica trimmer, E. G. Shepherd . . . . . . . . . . . . 888,197 
Milk, condensing, J. A. Just . . . . . . . . . . . . . . .  888,017 
Milk cooler and aerator, C. Skldd . . . . . . . . .  888,048 
MHk, producing dried, J. A. Just. . . . . . . . . . 888,016 
Milling tool. B. Wonderly . . . . .  , . . . . . . . . . .  887,992 
Mines, system for ventilation ot, Elliott & 

WIlSOll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,073 
Miter box, C. Solemslie . . . . . . . . . . . . . . . . . . . 888,430 
�{oisteuing device for stamps, labels, and 

stickers, J. T. Rider . . . . . . . . . . . . . . . . .  888,193 
Molding apparatus, sand, W·. D. Berry . . . . .  887,756 
�foldlng machine, A. T. Drysdale . . . . . . . . . . 888,004 

��l�:�� �:��I��; i'.:ir:'t;I
S
� Sl;�co�: : : : : : :  m;m 

Moldings, etc., with metal, casting wooden, 
A. Beyrle . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,995 

Motor controlling menns, electric, H. W. 
Leonard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,447 

Music ladder for teaching notes, mechanical, 
L. A. Jaros . . . . . . . . . . . . . . . . . . . . . . . . . . 887,811 

Music roll marking device, P. Wuest, Jr . . .  888,290 

KEROSENE MARINE MOTORS 
This motor uses kerosene, vaporizing it  by an 

entirely new method from heat of exhanst pipe. 
and does not draw charge into base of engine. 
Uses 20 per cent. Less Fuel than on Gasoline. 
and gives 10 per cent. More Power. 

Uses regular jnmp sparlt ignilion. 
Write for catalog. A motor that 
will save you money. Spe
cially a d  a p t  e d  to work 
b o a  t s . Unusnal opening 
for agents. Ten sizes. I ,  
2 and 3 cylinders. 2 �  to 
27 H. P. 6 H.P. 

DuBJlIE MOTon CO. 
421 Guoln Street, Detroit, Mleh. S I 25.a2 

n �n�fi!k��!Og�PO���!!!�'�: 
25c. Parlor 'l'ricks Catalogue, free. 

MARTINKA & CO .. Mfr •.. 4!J3 Sixth Ave., New York 

T H E  E U R E K A  C L I P  
'rhe most IIsefu1 article evp.1" invenlecl 

���:,
b
�cft��fs�

s
�iu���:;t>�:��!�S�Ol�S��: 

ance Companies and business wen gen
erally. Book marker and paper Clip. 
Does not mutilR.te tbe paper. Can be 
used l'epeatedly. In boxes of 100 for 25c. 
rro be bad of all booksell�rs. stat,ioners 
and neLion dealers. or by mail on receipt 
of price. Sample card, brmall, free. Mau
ufactured by ()ousohdated Sllfet.y 
Plu Co • •  Box 121. Bloomfield. �. J. 

en 
;:; 
(I) 
z 
» 
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�1anufacturers shOUld investigate 
"The Rockford" Machine Tools 
before placing orders. 'l'be '1'001 here 

illustrated is our 2O-incb Urill. and we have 
many other sizes to make a very complete 
l��:;.�����dlri{b�'i��g�i '1�t�11�

d
1�r ���I�CiJ: 

costs of production. Jet us tell you what we 
bave. Ask for Catalog S. 

ROCKfORD DRILLING MACHINE CO. 
J(oeHord, III. 

Europe:l.n Branch 
149 Queen Victoria St., Loudon, E. C. 

I
lIfUSlcal Instrument, strInged, C. S. Weber .  888,372 WO RK S HOPS Musical Instruments, adjustable support for 

music rolls tor automatic, C. Freborg . 888,395 
Muslc.al instruments, balanced swell for, S. of Wood and :Metal Workers. with-W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,307 1 out steam power equipped with MUS���h��n�m

f��·�
s'R. 

p'i?al
HI�t"

t�'�.
t��_ . ���p 

888,400 BA R N E S '  FOOT POW C: R 

This machine is the regular hand UlachJnI! supplit:d 
with :\ power base, pinion, countershs£t, �tc .• :md 
c.<t.n be worked as so ordinary power 
machine or t...'lken from its b:l8e for 
lise 58 a hand tn.'I.coine. Pipe J4 in. to 15 in. diameter handled easilv ir. 
small room. Illustrated catalogue
price list free on applkation. 

Nail inserting machine, W. H. Taylor . . . . . 887,870 M AC H I N E RY _ Needle selJarator. detacbuble. F. F. Witkus 887,895 allow lower bids on jobs and I/(ve Nose guat·u, adjustable, L. F. Adt. . . . . . . .  887,904 greater proflt on the work: Machi�es Nut, lock, Tbomas & Blackwell . . . . . . . . . . . 888,051 sent on trial It desired. Catalog Free. Ore cOll.centrutor, G. T. Cooley . . . . . . . . . . . 887,922 W F '" J O H N  BARNES CO OscillatIOn receiver, G. W. Pickard . . . . . . . .  888,191 . . 
Established 1872. • 

g�:�; �ak�' J�0'R�p'p 
. : : : :  : :  : :  : :  : : :  : :  : : : : : :  ���:�g� 1 999 RUBY ST. ROCKFORD, ILL.  

Oven carriers, actuutlng mechanism for, 
Mill & COlllund . . . . . . . . . . . . . . . . . . . . . .  887,828 

THE CURT IS & CURTIS C O .  
Br:1llch Office. 6 0  C entre St.., N. Y 

M o t o r s  
Oyster carrier, R. C. Bender . . . . . . . . . . . . . .  888,298 
Package and banger tor garments, com-

bined shipping, M. M. Strauss . . . . . . . . 888,201 
Packing and wiping waste, M. Samuel. . . .  888,042 
Pan, A. E. Grochau . . . . . . . . . . . . . . . . . . . . . . 888,160 
Paper box macblne, F. E. Kuster . . . . . . . .  887,821) 

It 80 we can 8UPPlY you. All sizee 
mounted and u n mo un ted, alway. 
kept tn stOCk. R�mem·oer. we make a specialtyof selecting stones for all spe
Cial purposes. Se-nd for catalogue U 1 . "  

for airsbips nnd other pur
poseswbere li,ghtand power
ful engines a r e  required. 

1 to 40 H. P. Air Cooled. 
50 & 100 H. P. Water Cooled . 

Adopted by War Department. Send for calalogue B. 
Paper serving or distributing device, M. 

Ehrlich . .  , _ . . . . . . . . . . .  , . . . . . . . . . . . . . . .  888,072 
Paper tube perforating machine, J. Gohy . .  888,080 
Papering machine, wall, G. M. Cbarron . . . .  888,222 

���e��:�e 
f�����lnta:' a�es�.:'r��n��r ·F: · ·j. 887,919 

B. B. Kennedy . . . . . . . . . . . . . . . . . . . . . . . .  888,020 
Permutation lock, D. ChurchilL . . . . . . . . . . .  887,771 
Phonograph repeating attachment, J. H. 

Stinson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Phonograph reproducer. J. T. Mygilld . . . . .  . 
Photography, H. L. Reckard . . . . . . . . . . . . .  . 
Phototelegl'aph, automatic, A. 1(01'11 • • • • • •  
Piano, E .  E. Walter . . . . . . . . . . .  , . . . . . . . . .  . 
Piano, automatic, R. B. Fowler . . . . . . . . . . .  . 
Plano frumes, capo-tasto bar for, C. C. 

887,978 
887.8113 
887,845 
888, 098 
888,209 
888,152 

Chickering . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,065 
Piano hammers, menns for repairing the 

felted heads of, R. R. Bode . . . . . . . . . .  888,141 
Plano key board, F. Kubn . . . . . . . . . . . . . . . . 888,100 
Planas, divided action for, T. Dallquard . . . .  887,773 
PIanos, pressure device for the strings of, 

W. D. Sumlin . . . . . . . . . . . . . . . . . . . . . . . . . .  888,365 
Pianos, selt-playlng attacbment for, G. H. 

Davis . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . .  887,774 
Picture and stovepipe holder, combined, A. 

Mantentel . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Picture frame, extenSible, J. A. & A. W. 

Watt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Picture molding bracket, J. G. Peterson . . .  . 

888,182 

888,280 
888,032 

Pictures, apparatus for viewing panoramiC, 
A_ Hn ttu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888.236 

Pie pan, B. C. 8abln . . . . . . . • . . . . . . . . . . . . . .  887,852 
Piling, metal, J. J. Harold . .  , . . . . . . . . . . . . .  888,085 
Piling, metal sheet, R. B. W'oodwortb . . . . . .  888,135 
Pipe coupling, uutomu tic train, N. F. Nie-

del'lander . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,189 
Pipe coupling, train. l<J. B. Witte . . · . . . . . . . .  888,289 
Pipe couDlings, middle ring for, F. N. Smith 887,859 
Piston, J. E. '('bomllson . . . . . . . . . . . . . . . . . . . . 888,273 
Plastic matt-rial into charges, machine for 

dividing. C. A. Tbomson . . . . . . . . . . . . . . . . 888,412 
Plow, J. H. Moore . . . . . . . . . . . . . . . . . . . . . . . . 888.184 
Plow, rotary, J. E. Llebhart . . . . . . . . . . . . . .  888, 1 03 
Plow, sulky, G. W. Jessup . . . . . . . . . . . . . . . .  888,815 
Plug, duplex testing, '1'. Densy . . . . . .  , . . . . .  888,146 
Pneumatic drill. M. Hardsocg . . . . . . . . . . . . 888,164 
Pole and shaft for vehicles, combined, A. J. 

. Martin . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . .  888,025 
Pole, tent, C. A. Bateman . ,  . . . . . . . . . . . . . . 883,137 
Poles, piles, and pastE' from decay, means 
Pool table attachment, P. F. McAuley . . . .  888,186 
Potato masher and spoon, combined, Hi. J. 

The CLEVELA ND STONE CO. G. H. CU.RTl�S lllA N U FA V T U JtJNG CO. 2d Floor. Wilshire.  Cleve land . O. BannllondsPol·t. N� Y .  

Scientific American Index 
of Manufacturers 
NEWLY REVISED EDITION of 1906 
64 PAGES, 2500 ENTRIES. FREE 

�------------------�.' 

SOME ten years ago the publishers of the 
ScIENTIFIC AMERICAN issued an 
index of leading manufacturers. This 

book has proved so popular that the demand 
has warranted an entire new edition. This 
invaluable list tells where to buy almost any 
article. and buyers who fail to find the in
formation they desire can have their wants 
specially looked up without charge. and if 
necessary we will advertise their wants in 
our inquiry column without expense. The 
first edition of this index is only 1 5 .000 
copies, so that early application is necessary. 

MUNN &. CO.. Publishers Scientific American 
Office 361 Broadway, NeW' Yorh for protecting, E. B. Harang . .  - . . . . . . .  887,796 1 

Griswold . . . . . . . , . . . . . . . . . . . . . . . . . . . . .  887,790 1 ______________________________________ ... Powder holder, tooth, P. S. Hay • • • . . . . • . . . .  888,011 



Important Books 
The Scientific A merican 

Cycloped ia of Receipts, 
Notes and Queries 

15,000 RECEIPTS 734 PAGES 

Price $5.00 in cloth 

Tbis splendid work c'mtalns a careful compilation of 
tbe most useful lteceipts and Replies glven in the 
Notes and Queries of correspondents as publisbed In 
the SCH�K'.rU'IC Al\IER ICAI.� du ri ltg the past sixty years, 
together with many valuable and important additions. 

Ovel' Fifteen T housand selected receipts are here 
collected, nearly every branch of the useful arts being 
represented. It is by far the most comprebensive vol
ume of tbe kind ever placed before tbe publIC. 

I ndustrial Alcohol 
I T !';  llTAN U F A CTURE A N D  USE!'; 

A Practical '!'reatise ba.setl on Dr. MAX l\IA ERCKEH.'S 
" Introduction to Distillation " as revised by Drs. j)EL
nRUCK and LA NGE.  Comprising Raw �1aterials, Malt.
ing, Ala,;:,hing and Yeast Prevaratton, Fermentation. 
Distillation, RecUficat,i o n  and Puriflcation of Alcohol, 
Alcoholometry, the Value and SigniftcanCe of a Tax. 
Free Alcohol, M ethods of Denaturing, Its Utilization 
for Light, JIeat and Power Production, a Statistical 
Review and tbe United 8tates Law. 

By JOHN K. BRAC HVOGEL, ttl.E. 

:)28 Pages 105 I llu strations Pl'ice $4.00 

GAS, GASOLI N E  and 
OIL ENGINES 

Including G as Producer Plants 
By GARDNER D. HISCOX, IlI.E. 

Price $2.50 

Tbe only complete American b�ok on tbe subject for 
Gas Engine Owners, Gas Engineers, and i.ntendin� pur
chasers of gas engines, treating fully on the construe· 
tion, installation, operation and maintainance of gas, 
gaSOline, kerosene, and crude petroleum engines. 

'1'he new rewritten, enlarged, and revised 15th edition 
of thts work has been prepared to meet the increasing 
demand for a tboroug-b treatise on the subject. Its 
450 pages give general information for everyone inter
ested in tb:s popular motive power, and its adaptation 
to the increasing demand for a cheav and easily man
aged motor requiring DO licensed engineer. It is fuHy 
illustrated by 351 engravings and diagrams. 

Modern Machine Shop 
Construction 

Eq uipment and Management 

By OiSVAR E. PERRIGO, .111.E. 

Nearly 400 Lal'ge Quarto Pagl's. 1Ilu sn'ated 

by over �1l0 Engravings Spccially iUa,le 

by tbe Au tbor. PI'ice $5.00 

A work designed for the practical and every-day use 
of the Architect who designs, the Manufacturers who 
build, the .Engineers who p)an and equi p, the Superin
tendents who or�anize and direct. and for tbe informa
tion of every Stockholder, Director, Officer, Account
ant, Clerk, Superintendent, Foreman, and Workman of 
tbe )lodern Macbine Sbop and Manufacturing Plant o f 
Industrial America. 

American Tool=Making and 
I nterchangeable Manu

facturing 
By J. v. WOOD WORTH 

544 Pages 600 I l lnstrations Price $4.00 

A pracLical treatise on the Art of American '1'001 
Makln� and System of Interchangeable Manufacturing 
as carried on to-day in  the Un ited States. It describes 
and illustrates all of the different types and classes of 
small '1'00Is, Fixtures, Devices and Svecial A ppliances 
wbich are in general use in all macbine manufacturing 
a�ld metal-working establishments where economy, 
capacity. and intel'changeabiJity in the production of 
machined metal parts are imperative. It i s it practical 
book by an American Toolmaker, written in a manner 
never before attempted, giving the 20th century manu
facturing methods and aSSisting in reducing the expense 
aDd increasing the output and the income. 

Gas Engines and Producer .. 
Gas Plants 

By R. E. JlIA T H O T  

320 Pages Fully I l l u stl'ated Price $�.50 

A practical treatise setting forth the principles of 
Gas Engines and Producer ne�ign, the Selection aud 
l ns t allutioD of an Engine, Conditions Of Perfect Opera
tion, PI'oc}ucer Gas Engines and their Possibilities. The 
Care of Gas Engines anel Producer·Gas Plants. witb a 
Chapter on Volatile Hydrocarbon and Oil Engines. 
l'boroughly up·to·date in its treatment of the subject, 
t.lle work discusses at considerable lens;rth the genera
tion of ]Jl'oilucer·ga,s and its utilization in gas enl?ines. 
No other book in Eng-I lsb presents anything like as full 
a discussion of tbis most important phase of the �as 
engine. In deed, DO other book devotes even a cbapter 
to producer gas. despite the fact that it is the comIng 
fuel for gas engines of hig'h power. 

W' A ny of tllese books sent prepaw, on recetpt oj price. 
Irlr A special cirwla,' oj tllese books .ulU be sent to any· 

one on a1JPlicatiolt. 

MUNN 5. COMPANY 
Publishers of Scientific A merican 

361 Broadway New York 

Scientific AInerican 40 1 

Power tmnsmissiou mechanism, N. Ruland 888,265 
l'ower tl'UusmittiUg mechanism, J. I�. '!'uttlc 887,878 
Primary battery, C. B. Schocmnebl . . . . . . . .  888,407 
Pl'intin� machine, S. Brown . . . . . . . . . . . . . .  887,763 
Printing machinery for siInultaneous I:llulti-

color printing, rotary web, F. vou Eulen-
feld . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,231 

Printing press, llluiticolor. H. Ii', Becb-
m a n  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,384 

Projectioll apparatus, dissolving attachment 
fOl', 'V. L. Patterson . . . . . . . . . . . . . . . . . .  8 7,839 

Propeller, steering, B. L. \Vard . . . . . . . . . .  8 7,086 
Propelling apparatus, vessel, A .  Ablbl'ecbt 8bi�,05� 
l ' ropelling machinery, vessei, G. Dalen . . . .  888,;)00 
ProportIonal meter, E. E. Clark . . . . . . . . . .  887,772 
Protective device, K. Kublmann . . . . . . . . . .  888.241 
Pulley. '1\ A. Jones . . . . . . . . . . . . . . . . . . . . . . . .  888, 171 
Pulp flow box shower device, G. R. Blan-

cbard . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,060 
Pulverizing or grinding mill, J. 'V. Fuller, 

J) .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . .  
Pump, F. H. Whitcomb . . . . . . . . . . . . . . . . . .  . 
Puwp, 1'. Yver . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

888,on 
887,892 
887,993 

Pump and turbi nc , centrifugal, E. S.  G. 
Rees . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,192 

Pumping apparatus, oil well, G. L. Cusac . .  888,316 
Punching and spacing machine, M. AI. Beas-

ley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,910 
Pu'lh button slVitcb, P. A. Paul. . . • . . . . . .  887,840 
Rack. See Kitchen ruck. 
Radiator, beat, Woods & Sipes . . . . . . . . . . . .  88 ,413 
Rail clamp guard, W. B. Cooke . . . . . . . . . . . .  888,3 1 4  
Rail jOint, W .  H. Grosse . . . . . . . . . . . . . . . . . .  887,792 
Rail spike supporter and protectol', J. Mur-

ray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887, 30 
Rail  track, R. Heinen . . . . . . . . . . . . . . . 888,lU7 
Railway frog, E. N. Strom . . . . . . . . . . . 888,203 
Hanway frog or cL'os3ing, Reinoehl & 

Weaver . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,847 
Railway, pleasure, J. F. Morrissey . . . . . . . .  888, 1 1 1  
Railway rail joint, W .  E. John�on . . . . . . . .  888,-::14 1  
Hailway switch operating mecbanism, elec-

trically controlled, Stoffels ' & 'Veenen 887,980 
Railway switch throwIng device, E. N. 

Strom . . .  . . . . . . . . . . . . . . 888,409 
Railway system, electric, S. C. Frey . . . .  887,932 
Railway system, third rail electric, C. 

888,099 
887,983 
888,227 
888,317 

Kozesnik . . . . . . . . . . . . . . . . . . • . . . . . . . . . .  
Railway tie, J. A. Swope . . . . . . . . . . . . . . .  . 
Railway tie, J. B. DepL·iest . . . . . . . . . . . . . . .  . 
Hallway tie, S. H. Deibl. . . . . • . . . • . . . . . .  
Railway tie and ra il fastening device, J. 

J. O' Donnell . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,030 
Railway, double necked rail for, J. A. 

Myers . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . .  887,832 
Ratcbet wrencb, A. J. CallivbeJl . . . . . . . . . . . .  888,420 
Razor, A. Kastor . . . . . . . . . . . . . . . . . . . . . . . . . .  888,019 
Hock drILling machine, Bellman & Btlyles 887,801 
ltockiug chait·. A. H. O l'dway . . . . . . . . . . . . . .  887 ,959 
Rollers, dust guard fot·, E. J. Mutb . . . . . .  887,831 
1(o'"ry engine, 'V. J. 'l"ekippe . . . . . . . . . . . . 887,872 
ROttll'Y engine, rr. J.  Quirk . . . . . . . . . . . . . .  � .. .... 1 1  • •  :) 
Rotary engine, J. Scire . . . . . . . . . . . . . . . . . .  888,O�3 
Rotary engine, J. P. l'ox . . . . . . . . . . . . . . . . . . 888,323 
Rotary eugiue, J. \V. Mooney . . . . . . . . . . . .  'titi,:'H-::1 
H.otal'Y reaction motor, G. 'V. Barbel', Sr . .  888,415 
Rubber dam and tooth backing punch, com-

bined, H. M. Bell. . . . . . . . . . . . . . . . . . . .  888,297 
Rubber overshoe, low cut or sole, F. C. 

Hood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,941 
Rubhel' shoe bolding dedce, Ii'. P. Mc-

Aulay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,252 
Rug rack, 'V. 1,'. Juutl . . . . . . . . . . . . . . . . . . . .  StiS, 1 7:l 
Sad iron, electrically beated, Ii'. Kuhn . . . . . .  887,947 
Safe jacket, burglar proof, Vaugban & 

Bryan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  88 ,052 
Salt sbaker, A. Cobencius . . . . . . . . . . . . . . . . . .  888.066 
8asb fastener, A. Van Duzer . . . . . . 888,369, 888,370 
:Sash. window, E. \V. Selkil'k . . . . .  8ti7,!l68 
Sausage stuffer spout, W. J. Bussinger. 888,305 
Saw handle, Patterson & Dickinson . . . . . . . .  888,258 
Scale, automatic welgbng, C. L. BOlJd . . . .  887,913 
Scale jndicators, attachment fOl', B. E. 

Butler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,917 
Scow, J. H. Gerrisb . . . . . . . . . . . . . . . . . . . . . . .  887,934 
Sculptor's repl'oducing machine, J. B. Salo 888,U-::11 
Seal, C. Barbieri . . . . . . . . . . . . . . . . . . . . . . . . . .  887,750 
Seal, J. C. Davis . . . . . . . . . . . . . . . . . . . . . . . . . .  887,926 
Sealing envelops and atUxing stnmps thereto, 

mean. for, Moylan & Tmcy . . . . . . . . . .  887,829 
Seaming machine for cans, double, C. J. 

Rbodes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888,264 
8eat frame, E. G. Budd . . . . . . . . . . . . . . .  887,9 1 4  
Seat or stool, H. Sutton . . . . . . . . . . . . . . . . . .  888,366 
Seed grading machine, cotton, J. \'V. Conner 888,000 
Seeders or gl'ain drills, covel' retaining mech-

anism for boppers of, N. It. Nelson . . . . 887,834 
Sewing machine. shoe. J.  '1'. l\1cI saacs . . . . . .  887,057 
Sewing mechine, shoe, E. E. 'Vi n kley . . . .  , . 887,991 
Shade and curtain bracket, window, S. R. 

Seybold . . . . . . . . . . . . . '.' . . . . . . . . . . . . . . . . 888,356 
Shaft and pole, combined vehicle, Acker & 

Glossop . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,379 
Shaft, vehcle, S. G. Gay . . . . . . . . . . . . . . . . . .  887,786 
Sbarpener, d)'ill  steel, J. ·SOI}I). . . . . . . . 8 8,361 
Sharpening macbine, kn ife, P. Behrens . .  8 7,754 
Shaving device, safety, O. KuUlpfe . . . . . . . .  88 , ] 74 
Sbeet feeding mechanism, L. E. i\forrison . .  888,028 
Ship elevating appunltus, K. Loble . . . . . . . .  887 ,951 
Sbock absot·bet·, D. M. Davis . . . . . . . . . .  , .  887,925 
Sboe IlOllsbing device, S. W. Sims . . . . . . . . . .  887,857 
Shoe protector, Beck & 'l'eltschik . . . . . . . .  887,752 
Sbovel tooth, J. A. PUI·SOOS . . . . . . . . . . . . . . . . 888,256 
:Shovel tooth, excilvating, 1,' • •  J. Thomas . . . . 887 ,984 
Sbovel tootb, excavating, J. M. Sberrerd, 

888,046, 888,047 
Sbrubbery cutter, C. Berg . . . . . . 

888,058 
Sieve deunel', E. l{nips . . . . . . . . . . . . . . . . . .  888,445 
Sifter box, G. W. Rowe . . . . . . . . . . .  , . . . . . . . .  887,851 
Sign dlsl}laying device, Z. rr. Hnd E. UbiJ . .  887.870 
Sign, ligbted, S.  Griwson . . . . . . . . . . . . . . . . . .  888,082 
Signaling system, G. Babcock . . . . . . . . . . . . .  8 7,748 
Sleigh knee, J. A. Heintz . . . . . . . • . . . . . . . .  888,168 
Smelting ore, A. Steinbal't. . . • . . . .  887,074 
Snap fastener, G. A. Holmes . . . . . . . . . . . . . .  888,401 
Soap sbaver, J. H. WlIliams . . . . . . . . . . . . . . 888,287 
Soda fountuin, \V. A. Sexton . . . . . . . . . . . . . . 887.969 
Sound reproducing macbine, L. T. Baile . .  888,084 
Spark a l'l'ester, P. M. & C. i\f. 'W'ickstrum 887,893 
Sp(>ed mecbanism, variable, F.  O. G auntt . .  887,785 
Spigot and escnpe valve, comuined, R. S. 

Wlesenfeld . . . . . . . . . . . . . .  . 
Spinning machines, ['011 stand fol', E. D. 

Libby . . . . . . . . . . . .  . 
Spoke setteL' and guide, J. Bailon . . . . . . . . . . 
Spoke setting macbine, E. E. Foxworthy . .  
Sprayer, color and dye. 1-1 .  i\fikorcy . , . . . . .  . 
Spraying nozzle, cbemica1. B. Sieben . . . . . . 
Sprng fnstenlng, I.i" Schindewolf . .  . 
Spring motor, L. M. & fl, 1,. Kel'lls . . . . . . .  . 
Square and calipers, ccmbined, 'V. Disscll 888,070 
Square, m i ter, try and bcvel , C. i\1 . JUtitic:c :S�1:). i 7:� 
Stucker, bay, G. L. CllI·tis . . . . . . . . . . . . . . . .  888.003 
Stacker, bay, J. F. Brubn . . . . . . . . . . . . . . . .  888,2 1 9  
Stamping clip, J'. E .  '1�o[,llqllist. . . . . . , . . . .  8 8  .3G7 
Stamping macbine, H. E. Jobllson . . . . . . . .  888,a�3 
Stanchion. cattl{', E. '\T . . Johnson . . . . . . .  888,014 
Stand. See Switch stand. 
Stationery supply cuse, C. FI·uas . . . . . . . . 
Steam boiler, L. S. 'ViitrE"s . . . . . . . . . . . . . . . 
Steam beater, O. R. Nixon . .  . 
Steam tight joint fol' rotary rolls . .T. S. 

88R.005 
887 .880 i 
888,�51 

ChamiJeI's . . . . . . . . . . . . . . . . . . . .  888 ,064 ' 
Steel and like lIlet, l i ,  mak i ng I I I  tl('\f':S of 

1ll,.II lg,lneSf', W G .  Nichols. . . . . .  . .  888 253 1 
S t i tch sf'Ol:l I ating mnCbln(l, J, R Ihlda\\ ay 8 �.OS;� 
Stock ulpping deVice, 'V. K. Crapllell . 888.001 
Stove, G. R. Moon . . .  . . . . . . . . . .  . . .  888, 109 
Stove lid, G.  W. Sboemaker . . .  . . . 888,a57 I Stove 01' runge, cooklllg, C. n f i a ll!o<on . 888 . 1 (;;3 
Stov£'s. means for :supplying fuel to. W. 

Glenk . . . . . . . .  . . . . .  . . 8 8,:�24 
Strainl'r, bIlling, \V E. G l lgg. 888,081 
Street scraper, H. '1'. To)' . . . . . 887,814 
Stl'UCtUl'€' made of bricks fOl' l't�CI'('a tion 

towel's. hea t COIJ]Pf'tl�:I tioll a IllHil'<l tus, 
tlnd the l i t.:::e, R. Schel·fl'll l)el·g . . . . . .  , . 

Stufhng box. A. C. I I l·�g-l'll.I . . . . . . . . . . . . .  . 
Stump pullel', R. B. Bn 1'l'Ow . . . . . . . . .  , 
Surgical bamlagl-'. i\ f .  J\ . 'Yil l n l . 
SWlng1etree HntinlttlE'r, \V. Mehtl . . . . . . .  . 
Swinglctl'ee attaci:t:lll'lIt. S. D. Hiegcl . . . . . . 
Switch Ims('. ,\\7. It. A tkinson . . .  , . . . . . . . . . . 

8 8,120 
�S)o.i . H i{j  
888 ,206 
RS7.8SH 
888,183 
888 . W� 
887,907 

Switch poillt�. IldjllstHule \!ontlecting bar for, 
SWi t�' �Y�n�I

el
l�

el·
�

n
·Stl·O;':' ·. : : : : : : : : : : : : : : :  ���:�n · 

Tuble for meat, sausage, and the like, W. 
B. AlUeck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Table tO I} pl'otector, J. L. i\.Icl\:i1y . . . . . . .  . 
Tubulatol', l\r. C. l\Iosber . . . . . . . . .  , . . . . . . . . 
Talking llluchine attacbment, W·. A. Chap-

888,294 
88 , 1 13 
887,954 

mnn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  888,300 

lA  Folding Pocket 
Kodak Special 

proven permanent Profits 
The Original 

Vacuum 
Cleaning 
Machine 

. 1' b e  above wagon will 
y

rove a mint t o  you. Mak
lllg m oney at the rate 0 $40.00 per day. 

It cleans Residences. Stores, Hotels, Halls, Clnbs, 
Theaters, Schools, without wear and tear on persons 
or places. 

Reliable, durable and most efficient Portable Plant 
in the world. On a small investment you can realize 
$3,000 to $5,000 a year in Proven Permanent 
Profits. 

Free bnlletins and catalogue5 to all that are in 
earnest. 

A fu ll line of Stationary Vacuum Cleaning Plants 
are also Inane by us. 

Send for illustrated booklets. 

Gen'l  Compressed Air & Vacuum Machinery Co. 
4479 Olive Street, Dept. "D," ST. LOUIS. MO. 

Just as good as a camera can 
be made-so small as to 

never be in the way. 

There has never before been so 

much qnality put into so small a 

camera-in lens and shutter and 

mechanical precision it is right. 

Makes'the popular 2}f x4j{ pictures, 

the camera itself measuring but 2 x 

3M x 8 inches. Rapid Rectilinear 

lenses. Automatic Shutter. A per
fect combination of convenience 

and efficiency. 

Price, $15.00. 
EASTMAN KODAK CO. 

Rochester, N. Y., The Kodak City. 

M E N N E N ' S  
BORATED TALCUM 

T O I L E T  P O W D E R  
for After Shaving. 

insist that your barber uses Mennen's 
Toilet Powder after he shaves you. It Is 
AulisepUet and will prevellt any of the 
many skin diseases often contracted. 

A positive relief for Prlekly Heat, Chaflng 
and all afflictions of the skin. Removes all 

perspiratioll. 6f':t Meunen's-the original. Sold 
ev,,,v,vn,,,e. or mai led for 25 cents. Sample P·ree. 

MELWlWElV CO., lWe,vnrk, N • .I. 

THE Nulite XBrs Lamps 
For Home, Store and Street 

w. also manufacture Table Lamps, 
Wall Lamps, Ch:mdeliers, Street 
Lamps, Etc. 100 Candle Power 
seven hours ONE CEIST. No 
Wicks. No Smoke. r\ o  Odor. 
Absolutely safe. THEY SELL AT SIGlfl'. 
Exr,lusive territory to good agenta. tJr'Write for 
catalogue and "Prices. Chicago SO lar Light Co. Dep\ G. Chicago 

ELECTRO MOTOR. ::3IMPLE, HOW TO 
ELECTRIC LAUNCH MOTOR. - THE �rc

k
:;;���' d��t!e��g:

i
�gDstl(:�t

c
:bP!\�b �fvre���I�s�Ji�'t 

design III thiS paper IS for a motor of unusual simplicity ing amateurs to ruake a motor which mi�ht be driven 
of construcl lon, wbich can easily be bUIlt by an amateur with advanr,age by a current derived from a hxttel'Y, and 
at small cost. It is intended for a boat of about 24 feet which would have sufficient pc,lwer to operate a foot 
�ver all and 4- feet 6 inches beam. drawlDll 18 mcb es. and lathe 01' aU

ll 
Ulachitle requiring not over one man pow .. 

�e�
a

C��I� 
Of

ll���rr�i��g !.�fg 'fu
a

��t!. 
a 8�::dt!g.r};���1� I ��ANW��pi:[,��e�: N��'����d ��i�;ll�NleW� ,\��"g; 

AMEUICAN SUPPLEMENT. No. 1202. Price 10 cents by had at this office and from all newsdp.alers. 
mail, from this Office. and from all  newsdealers 

at �mall cost by attaching tbe ERIE. Tb)s IDCludes all parts so tbat anyone can m�ke a stronJ{, durable machine tbat wtll Climb steep bills. Send (c. in stamps for either bike A ttacilluent catalog S, or Motorcycle catalog C. 
ilqulpment Co., HammondslIOrt, N. Y. 

Wllshell Cnrrtnge Or Auto I'crfedly. 
E:'Isily att.:lcned to hose. Won't scratch varnish. I 
No splllSblng of wnter. Dr,\' hands, DrycJothes. For 
a limited time $9.00. Expressprep.'lid. Booklet free. 
131 E. MaL .. Streett Uoche8ter, N. Y. 

GOES LIKE SIXTY $60 SF.:LLS L I K E  SIXTY 
SELLS FOR SIXTY 

I LSON 

KEYSTONE W E LL WORKS 
Beaver Falls, Pa. 

110 Broadway 

� Science for the Evenings "''V.�---

The Heavens Without a Telescope 
A MOVING PICTURE OF THE UNIVERSE 

The Only Combination Sun, Moon, Star and Planet Map 

Every Stellar body accurately placed for 

any date for the next twenty years, in the 
Northern Hemisphere. Indorsed by leading 
scientists. Requires no technical knowledge 
to use it.  Complete mastery of the heavenly 
bodies in a few hours. 

Most graphic way of interesting all in the 
wonderful planetary system of the Universe. 
Chart is 15 inches square, with revolving disk 
map showing all stars. Made of heavy 
cardboard. 

For a limited time only, we offer our readers this 
splendid Planisphere at a special reduced price 

Send for descriptive circular. 
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Classified Advenisements 
Advertising In this colnnmls 75 celllS a line. No less 

than four nor more than ten \Ines accepted. Count 
sev .. :n words to the line.. All orders must be accom· 
. panled by a remittance. Further Information sent on 
reQuest. ,-

Scientific America.n. 

IDquiry No • .  S8:l4.-WaDted to buy portable rivet Talking machine record, E. R. Johnson . . . . 888,089 
heaters. · '1 Telegrapb, printing, O. L. Krum . • • • . . • . . •  888,335 

IDquiry No. �82l'i.-�aDIed to buy small sized i:�:g����Y
'an�a�\%ults �;���� . 'Ii:: ' E. ' Cle: 

888,096 

ch8Jlnel lron, also leaf sprlDlI. for experimental work. ment . .  : . . . . . . . . . . . . . . . • .  .' . . . . . . . .  : .  . .  887,998 
IDquiry No. 1'-8�.-.Wanted to buy lacquered and ' Telephone Instrnment, M . .  Water • . . . • . . . . .  888,211 

plain Sheet steel for .1Im makllllr, 1'190 paraffining ont-

I 
Telephone system, C. W. Sharer . . . . . . . . . .  888,427 Dt for .lgns, presses for wood .illns and sheet rllbber. Telephone system, partyo\Une, ·T. L. Willson 881,887 

IDquiry No. S82".-Wanted to blly an alterLatlng Thermostat, C. J. Letzlng . . . . . . • . . . . . . . . . . 887,949 
corrent geDerator of 2 K. W. capacity, or smaller. Throttle, J. W. Kennedy . . . . . . . . . . . . . . . . .  887,944 

luil,air), N o .  S8�S.-Wanted to buy paving block Tickets, fraud detecting device for, H. · C. 
machmes for uoe with partly fluid substance.. Busby . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  887,916 

IDquiry No. S829.-Wanted te buy rubher .pe- il: �l�eer
'CI!'';'p�' G�w"igi�y : : : : : : : : : : : : : :  �¥:LO:: maltle. and coiled bra •• • prillll.. Time recorders means for detecting false 

READ THlS COLUMN CAREFL'LLY.-Yan will lind 
inquiries for certain classes of artiCles numbered In 
conseclltlve order. If you manufaolure these goods 
write us at once and we will send you the nllme and 
addre.s of the party deslrinl! the . Information. There 
18 no ·charge for this service. Iu eVl'ry case it is 
necessary to sive the Dumber ot' the iuquiry. 
Where manufacturers do not respond .promptly the 

IDquiry No. S83t ."'-Wanted to buy fruit evapor- . registration' In, J. & A. Dey . . . . . . . • • . • •  888,069 .ators. . Timer, W. W. Robinson . . . . . . . . . . . . . . . . . . 888,195 

inquiry may be repeated. MUN N & CO. 

B U S.I N E S.S O P P O RTU N IT I ES. 

START A M AIL ORDER BUSINESS of 1'0urown, but 
DOt with a cheap triek or novelty. I made eoo.OOO In flve 
�::rfo'r

d
f�::'t����: \;����k:" :tfu�

uuM:'L�O:����: 

IDquiry No. S83'.!.-Wanted to buy machine for Tire for road vehicle wheel., cu.hlon, J. Ste-
perforating mu!!lc rolls. vens . . .  . .  . . . .  . . . .  . . . . . .  . . . . . .  . . . . . . . .  888,269 

IDquiry No. S833.-Wanted to buy .how cases. - Tire ':O�thr wheels of road veh!cle., Yberty 
888,214 IDlI.uiry No. �34.-Wanted t" buy bras., bronze Tire, pn:�J��I�; '  M:���i��' 'k' 'R�be�t� : : : : : :  888,345 and cnlna novelties. . . Tire setting maehlne, Smith & Seytrert • . .  , 887,973 IDquiry No. S633.-Wanted to buy mica chlm- Tire, vehicle, E. B. Cadwell . . . . . . . . • • . • • •  887 ,997 Dey. and .mo�e top.. . Tire, wheel, F. N. Boughn . . . . . . • . . . . • .  , .  888,30'.1 

Ingutry �o. 8R38.-Wanted to buy household Tool chest handle, T. H. Furman • . . • . . . • 888,079 
bru.lies. Tool rest, turret, Void & Burt . . . . • . . . . • . .  887,985 

luquiry No. S83,..-Wanted ·to buy lawn mower Toy horn, A. D. Converse . . . . . • . . . • . . . • . •  888,311 
grinders. . . Trace fastener, J. C. Wood . . . . . . . . . . . . . . . . 888,213 

IDqulry No. S3!l4.-Wanted .prlng .nltable for IDquiry No. �83M.-Wanted to purchase mica or Trac), sanding mech!,nlsm, C. P. White . .  88'1';884 

spring motor. porcelain In.ulation. Trac� switch, electrIcally operated, F. B. 
888,389 

W ANTIllD.-Useful Novelties, practical tools. labor Inquiry No. S839.-Wants stencil. for decorative Tran.:r:'lo'; · de�i;;'; ' "A: 'p: . FI��j,��: : :  : : : : :  887,781 
saving deviaes for use In shlpplnjl anll packing depart,. borders such hS are used around half tone.. Trap, W. R. Green . . . . . . . . . . . . . . . • .  ; . • . . . .  888,325 
ment.. Any llOod articles wblcb will facilitate .hlp- IDquiry No. S840.-Wanted to buy alcohol lamp. Tree trimmer, . H. J. Lawrence . . . . . . . . . • . .  888,022 
!lIng packing or bra!,dmg goods. Addte •• B. & S. OJ., for lIghtlllj? purposes. . . Trolley catcher, W. C. Burdon . ;  • . . . . • . . • .  888,418 
Box m, New York CIty. luquiry No. S6�1.-Wanted to buy a self·lillhtlng Trolley pole, G. W. Chatmond • . . . . . . . . . . .  888,223 

·1 I N S398 -Wanted to buy prillted plllow IIa. burner. . Trolley wire supporting device for bascule . 
tOP�'-:r !&fa �j ;ow. • IDquiry No. S842.-Wanted to buy .. g"solln' bridges, J. B. Strauss . . . . . . . . . . . . . • . .  8!!7,868 . ,  motor Inspection car standard gage. Trousers stretching and pressing device, C. 

WE HAVE A LARGE FACTORY and are looklnll for I u' No S643 -Wanted to buy concrete po.t A. Beal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 887,751 
• ometning to manufacture. Prefer to buy an e.tabllsh- I ma�:In!� ' • I Truck, hand, F. Lang . . .  � . . , , . . . . . . . . .  . .  . . .  887,821 
ed busine.s at a reasonable price. Loui. Rastetter & • 

44 d f I t · b Trnck, tongue, W. Mohr . :  . . . . . . . .  , . . . . . . .  888,251 
SOD., Fort Wa1ne, !nIL . . 

m�:r��::w::doe�-:nUJl��� 3d ress 0 g a •• u e Trun!' fast"ner, S. W. Bonsall . . . . . . . .  , . ; ;  888, 061 

In ui No. Ml>97.-Wanted to buy an alcohol _ . . Turbme, F. �. Lindner . . . . . . . . . . . . 888,180, 888,181 

furn:c., rl heat a hot water .y.tem. IDqD�ry No. 8843.-Wanted to buy part. for Turb!ne, elastIc lIuld, O. O. Storie . . . . . . . .  887,981 

W ANTED.-Chemist with bla.lt fumllce and cupola 
experience, to inanage 1 eot department In addition to 

fe';�����nd
D�r.a.I:'t'1��.�rlif���:�gtrc'::. 

and 

Inq1liry No. 8398.-" anted to buy wat.r turbine • .  
WANT ED add1'e!ls of mannfacturer of  small (!IC-Inch ) 

red composition balls. wltl. lnlald nnmbers. �'or ·f .. rther 
particulars Ilddress Manufaolurer, Box T/3, New York. 

I nquiry No. S399.-Wanted to buy a 12-Inch COil-
per c11mder head.. . 

PAT E N TS F O R  S A L E .  

cnrllng 11'0ns. . Turbme, elastic lIuld, M. Matthews . . . . . .  888,248 
luquiry No. M8.J.8.-Wanted to .buy cheap .mall Typewriter attachment, J. P. Glore . . . . . . 888,159 

motor from � to I horse power, .lngle phase 60 cycle, 110 Typewriter· key and type bar mechanism, 
volts. J. Alexander . . . . . . . . . . . ... . . . . . . . . . . . . .  887,745 

Inquiry No. S84,. .-"Vanled to buy steel hat pins Typewriting machine, B. C. Stickney . . . • . .  887;976 
8 luche. pointed at both ends. Typewritlljg machine, F. W. Sickle . . . . . . . . . 888,428 

Inquiry No. S64S.- Wanted to buy small .team I Umbrella, foldin.g, C. Stone . . . . . . . .. . . . . . . 888,363 

.aw mill using lumber wll.te for foel. Western manu- Valve, W. J. Kennedy . . . . . . . . . . . . . . . . . . . .  887,945 
facturer preterred to save frel!{ht. . �!�;:, a:2ll:ft��t, 

o�!�:tit.� , AG. I'a!!l�skij, : :  =:� InqDiry No. M849.-Wanted to buy noil-Inllamma- Valve g .. a:r for explo.lve and Internal com-ble celluloid. bustlon engines, .': . M. . Rlt�. . . . . . . . . . .  888,037 IDqDiry No. S8iiO.-Wanted to buy IIle outtlng Valve, intercepting, Wilson & Frawley . . . .  888,375 machinery. . Valve- mechanism for air compressors, T. H. 
Inquiry No. S831.-Wanted to buy apparatus for Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 888 , 126 

making gas from 011. Valve, slide , · J: Hargreaves . : . . . . ' . . . . . . . . .  887,798 

PATENT FOR SALE.-Bank deposit vault at your IDquiFy No. �632. -WIlnted addre •• of manufae· Valve., bush for, Flegehen & Hilrt . . . • . •  888,782 

home. Fireproof. Lbs.. Ill. Diam., Ux10x9 Inches. $16. turer. of drop forgell wrenches. . Vamp folding · machine; .  H: Lyon . . . . . . . . . . 887,105 

Trea.ury loel<. Joergensen, 323 Paterson Ave., W. Inquiry No. M8ii3 .-Wanted addre.ses of dealers Vaporizer, E. L; Du
.
tlnlng . . . . . . . . .  , . . . .  ;: 888,393 

Boboken;·N. J. In sheet pteel, New York city preterred. Vaporizer and burner, .plrit, Lledke & Ra- . 
IDI/.uiry N o . 8608.-Wanted to buy a cutting and IDquiry No. �8M·.-Wanied addtesse. of case-, Veg.!l:":b��r�tnd· f��it ' piCk��: ',C EI;';bj,;.g : : : :  ��:� 

wlndlDg machine for narrow fabric bias binding. hard.ener. In New York. . .  . . Vehicle · d rivlng · mechanism, motor, J. P. 
IDquiry No. 88lj3.-\\ anted to buy leather for Lavigne · . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  888,405 PATEN"!' FoR SALE.-Auxillary car 8eat connecting 

to SIde seats. No more standing up. · .. eats for all. 
N. Joergensen, S23 Paterson Ave . . W. Hoboken, N. J. 

J uquiry No. 860,..-Wanted to bny an elemrlc 
Incubator. 

TIllTiNG GAT1!l.-Patent No. 822,746. Will sell ont-
t���g:i.O;;::' °1����y c�ti. ���i:::eSld�:���n'[llI 

IDquiry "So. S80�.-Wanted to buy broom ma
chinw·y. broom ooru. broom handle •. 

FOR SAI.E.-Patent No. '85,02H, April 21, tOOl. New and 
useful improvements tndoor check. 81ru'lle,. cheap, tried 
and proven. Jjl; G. Deloe, 3129 Cedar St.. hila., Pa. 

motor CYCle mud guard.. .  Vehicle ruhulng gear, F. R, '  Owens . . . .  : . . .  888, 116 
luquiry No. 8638.-Wanted to buy parts of mod pl. I Vehicle seat, auxiliary, H 

.
. A .  SChe 

.
. rmerhom 887,967 

and ll.e&l' wheels. Vehicle spring, M. M, ' · McIntyre : . .  :. : . . . .  888,347 

m���Diry No. S83,. .-Wanted to buy a small water vehi
l�:� J.ro�. �::bY 

�.�������� . ��� 
. .  ���e.

I?: 887,908 

IDq�iry No. �6ljS.-Wanted to buy oooking .tove. Vending apparatus, C. H. Ken .. y . . . . . . . . . . . . .  888.404 

and lamp. using denatured alcohol as fuel. �:��:�� �c'l!'I�:" a!io:ritic�t':tt
u: ' Kent : : ��:�:� IDquiry No. S,39.-Wanted to buy ground corn Veneer press, C. E. Francl • . : . . ; :  . . . . . . . •  887,783 cob. In lar!{e quantIties. Vessel, double walled , A. Aschenbrenner . .  888,054 

IDquirf, No. !S680.-Wanted to buy creosote mak- Vessel, marine, G . . F. TrIShman . . . . . . . . . . . . 888,274 
Ing macb nerr. Visual .rgnlll, W. L. MerrilL . . . . . . . . . . . ; . . .  888. 341 

Inquiry No. S68t .-Wanted to buy machinery 1'or Wagon brake, A. J. Strunk . . . . . . . . . . . . .  ; 888.270 
making cotlery. Wagon, dumping, C. M. H'aeske . . . . .. . . . .. . . . . 887 .794 
. Inquiry No. 88ti"l.-Wanted to buy .mall machine Waist, . skelet?n, . W, .  W • . Hewslc . . . . . . . . . . . 888, 059 

luquiry No. S6 1 0.-Wanted addres.'!s of manu- for drawing thread from cotton and mach me for mllk- Wan and cellmg eoverlng, T. Franke . . . . . . 888. 1 106 
aoturers of collaPSible tube machinery. ing lozenges. Wall, portable partition, M. Bokor . . . .. . .  887,912 
FOR SALE.-PIltent ·rlgbt, combination column sup-

����3_D��IM:::W� �'VXr���'i£�����k':.��.
at-

IDquiry No. S8 1t .-Wanted to buy springS for 
Ught power purposes. 

H E L P  W A N T E D .  

C I .F.RlCAL AND TECHNICA L  MEN. No  matter 
what experience or po:dtion desired. W"e can interest 
you. Infotmati,m free f' lr

. 
t.be asking. Write, 

Hapgood., 005 Broadway, New York. 
IDquiry No. SG12.-Wanted to .ecure locomotives 

propelled by vapor engines. 

C A P I T A L  WAN T E D� 
WAN - ED CAPITAL or manufacturer to take up DIY 

f,ew sewing machine cabinet jnst patented. No. 8R7.59.1. 
[t. P_ Daniel, S28 Nacogdoches St . . San Antonio, Texas. 

Inquiry No. 8663.-Wanted to buy DIe cutting Ware, making seamless. hollo�, A. G. �m- . 
macolne.. . W'IlS������ re·';��;'j,ij, · f��ni:; ·W."G: · F���t : : m:�J Inquiry No.  886.J.-Wanted to buy game hoards. Washing apparatus, H. · H. Sheard . . . . • . . .  887, 970 

IDqniry No. S86ii.-Wanted to buy comb making Wasblng machine gearing, L. W .. Mammen 887,825 
machinery. Watch movement futenei', C. Kummer . . . . 887,819 

JDquiry No. 8688.-Wanted to buy screw making Water closet, C . . H. Rollln ... . .  � . . . . . . . . .  887,850 
mac)IInery. · .  . Water cooler, F. W. Tuerk . . . . . . . . . . • • . •  888,206 

InqDin No; S66,..--Wanted to buY Deedle. pln and Water gage, C: A_ Kenney . . . . . . . . . . . . . . . . 888, 178 
pen machinery. Water heater, G. W, Morris . . . . . . • . . . . .  888,110 

I - N S868 Wanted to buy water power Water heater, electric, Flddes & Sellke • • . • 888, 151 Dh'Ul��ne 
.- . Water meter, F. C. Bogk, et al . . .. . . . . . . .  888,218 WllS ng . . . I Weather strip, O. E. W'ade . . . . . . . . . . • • •  ; • •  888, 131 

ID.Quiry ' 0. �669.-Wanted to buy macbmery for I W .. 11 drilling machine, J. W. Teetzel. . • • 888.205 makml{ rifie barrels. Wen dr\lling machinery, H. R Decker . . . . 887,7711 
IDquiry No. "'ti,.O.-Wauted to buy a low-co.t · or I Well ·drllIlng means • .  J. H. M\lligan . . . • • •  887,952 

.econd-hand' lathe to be oper .. ted by foot power. Wells, water .top for deep. H. · J . .  New-
Inquiry No. !SS,.l. -Wanted to bUy welting and house . . . . . . .. . . . . . . . . . . . . : . . . . . . . . . . . .  887,838 

machinery for making same. Wheelbarrow, C. A. Baker . • . • • • . . . . . . • • . •  888,216 

IDquiry No. 86,.2.-Wanted to buy 2,5IJO.pound Wbeelbarrow clip, C. A. Baker . .  , . . . . . . . . .  888,065 
. gasoline traveling crane. Wheelbarrow trays, machine for trimming 

I .- N M6ot3 W ted to buy folding um and beading, J. M. Skinner . . . . . . . . . . . •  888,429 

b v.qU1ry o. .- an - Wind Instrument. brass. C. G. Conn . . . . . . . . 887,921 re as. . Window chair, J. Wartenberg; . . . • • • • . . . .  888,210 
IDq" iry Ne. Sti74.-Wanted to buy machmery for Window horizontally pivoted G. B. & G. 

nquiry No. S8 1 3.-Wanted to buy smoke oon- cultivating rice and making Y llca starch. H. 'Babcock . . . . . . . . . . .  : . . . . . . . . . . • . . .  888,215 
su:uer. f!lr Iiouse beaters. · IDquiry N o. N6,.3.-Wautel1 to buy machinery for I W1n10w pane fastener, J. C. Crowson . . . .  888,424 

BOO K S  A N D  M A G AZ I N ES .  
WIRELESS TELEGRAPHY.-Send 10 cent. for spe

cial number of Electrloian and Meohanic. devoted to 
thl • •  ubleet. Article)! on bow to make a (-Inch Induc, 
tlon ·col1, m&I!Detlc det(llltor. independent InterruJ)ter. 
Indoor wlrele ... adJu.tment of detector. on tuned cir· 
=��'l�lo"Jrra���h

:,'.��·el
st

�=e���l:���ne '):��r.:� 
tlon, mechanical dtawlng. etc. LIst· of electTlcaJ ·and 
mecbaniciIi "onk. free. SampsoD Publl.hing Company. 
115l Beacon Botidlllj?, Boston. Ma.s. 

msklnl{ sawdnst Into brick. for r'lel. Window safety ventllating stop, .A. Rosen-
InqDiry No. S6,.ti.-Wanted to buy lIat Irons heat- berg . . . . . . .. . . . . . . . . . . . . . . . . .. .. . . .. . . . . .  888, 039 

ed by denatured Illcohol. . Wire pot lid raCk or wall pocket, S. H. 
luquiry No. M8"'J.-Wanted to buy model safety Sloan . . . . . . . . . . . . . . • • • . . • • • . . .. . • . . . . . .  887,972 

razors Woodworking machine, R. S. Allan , • . • . . . .  887,746 
lu �lir No; S6'f8.--Wan· ed to bllY cheap sawin!{ Work holding attachment, ·  J. Inman • . . . . .  888,332 

:tt y Wrench , A. G. Dickson • • . . • • . . • • . . • • • . . .  888,319 mac ne.. . Wrench, E. Lacheze . . .  : : . .  . .  ... . . .  . .  . .  . .  . . .  888,336 
IDquiry No. S879.--Wanted to buy cheap guns. Wrench, E. Lockyer . . . . . • . . . • . . . . . . . • . . . .  888,338 
·luqDiry Ne. StiSo.-Wanted to buy cbeap watches. Writing machine, Hess & . Stoughton . . • • • •  888,438 

luquiry No. S881.-Wanted to buy envelope mak-
Ing machines. 

DESIGNS. 
I nquiry No. M81 4.-Wanted to 

machinery. 

IDquiry No. S6S�.- Wanted to buy l!1odel of old 
buy pearl button battleship " Maine. " -

Inquiry No. �6S3.-Wanted to buy plaDt for msk
Jng cassava starch. 

Badge, M. WoJteckl . . . . . . . . . . . . . . . . . . . . . . . .  39,307 
Badge or slmllar article, W. J. Burnett • •  39,308 

G R E-SO LV E NT. 

GRB-SOLVENT instantly dissolves Machine-grease, 
Pal"t. Ink. etc .• from hand.. Benellclal to .kin. Sell. 
like wildfire to every mechanic. Allent. wanted. ]JIg 
proHts. Free sample. Do It now. Utility Co., 646 W. 
44tb St . N. Y. City. 

IBquiry N o. S813.-Wanted �o bny a machine for 
breskifU{ the hull Of the a1mon.:" n:1t· without breaking 
the fruit. 

H O U S E H O I,. D  N E E DS. 

BUTr.HER'S BOSTON POLISH I. the best HnlSh made 
for 1I00r. and Interior woodwurk. Not brittle ;  will not 
scratcb or deface like .hellac or varnl.h. Send for free 
i?g!'!:tF!��.���?y ���IU��:I��\\:a

b��a
3:; 'fl� 

lantic Avenup• BOBton. �&B8. 
Iuquiry No. 86 t 8.-Wanted to huy for ·export to 

earto ltico perforated metal sbelvlng. 

B U N GA LOWS. 
THE ll AY NUMBER of American Homes and 

(-iaroeDs contains pboto�raphB and plans of bill and 
l i ttle. costl y and inexpeD.lve bungalows, ae well as 
.. rUole. on the furnl.hlng of bungalows. Double num
ber. Price, 60 cents. Order from your newsdealer or 
fl'om Munn & Co., 361 Broadway, New York City. 

P���Wl�� :"�p�:f! .�ki�ag:::t ��r 
bLMY�a;���:Il� 

IDquiry No. M620.-Wanted to buy aluminium 
caDS. 

Inquiry No. S6,U .-Wanted to purchase coal bri
quetting machinery . 

Inquiry No. 862-l.-Wanted to buy automobile 
engines and Huppltes. 

lnuuiry No. !,,8�3.-Want .. d to buy electdc cook· 
Ing .tove. with hattery attached.. 

, IDquiry No.·S6S4.-Wimted to bny fountalrt pens 
In quantltle.. . 

N��il':��I t!':j,::r�pii:�f::t to buy IX; to �lnoh 

lnquir.y No. !"6�6.-Wanted to buy maohlne for 
d lIsting talcum· on sheets. 

Bag, hand, J. Stember . . . · . . . . . . . . . . . . . . . . .  39,314 
Buckle, belt, F. E.  Mann . . . . . . . . . . . . . . . .  39,310 
Clock case, L. V. Aronson . . . . . . . . . . . . . . . .  89,312 
Glass vessel or similar article, L. Hlnsberger 39,313 
Jewelry case, J . . R. Sundee . . . . . . . . . . . . . . . . 39,311 
Ring, W. J. Carey . . . . . . . . . . . . . . . . . . . . . . . . 39,SOO 

TRADE MARKS. Inquiry No. S6S,..-Wanted to bily motor plows. 
IDquiry No. SaSS.-Wanted to buy f" r export to 

·Cuba a produoer gas plant tor supply ing 800 16 C. P. Abrasive pOlish, A. Spiegel Co . . . . . . . . . . . .  69, 115 lamps. . Alloys, antifrlctlon, Manganese Bronze & 
IDqulry No. SllS9.-Wanted t i l  bny alcohol en- Brass Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,044 

ginas for lame amount of power as 8688 . Alloys, metalUc, Manganese Bronze & Brass 
Iuquiry No •. Sti90. -Wanted io bny coppered wire Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,043, 69,067 

(No. 7) In lengtbs 13 to 26 Inches. tbreaded on one end. Balances and scales, Tor.lon Balance Co . .  69,102 
iDquiry No. ·S891 .-Wanted to buy tor export to lIeer, George Wiedemann Brewing Co . . . . . . 69,095 

Hritl�h Gu·iana alcohol motors. Beverage,. carbonated, H. Mauss . . . . . .  69,045, 69,046 

luquiry' No. S692.-Wanted to . buy kero8ene 011 Beverages, carbonated, J. C. Aschenbeck . . . .  69,054 
motors tor export. �:�:�!�:�: �

a ... ��o':."i:�, 
D
va����:a10�1I�:' 

69,058 
Inquiry No. 8893.-Wanted to buy meteorological W'crts . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,070 Instrumenfi!. . · Boots and sboes, combination rubber and 
iuqutry No. S894.-Wanted to buy fiy wheel. and leather, J. H. Parker . . . . . . . . . . . . • . . . . .  69, 157 

hall bilarlng.. Boots and shoes, leather, J. A. Hughes . . . •  69,152 
IRquiry No. S89l>.-Wanted to buy bathing 8111tS. Boots, shoes, etc. , leather, . Chippewa Shoe 
IDqulry No. M696.-Wanted to buy toy bal loons. B t

Mf� Co. . d '  'Ii ' " . . . .  Ob" i' . .  A ' 'E,;,i " 69",148 

luqu�ry No·; M897.-Wanted to buy zinc can screw 00 �o. .
o
.
e
.
s
: .  �� . . . � . �����: . . . �:. �� . . : . . . . .  �� 69,146 tops. . . I Bottles. heat and cold insulated, J. G. Ly-

IDquiry No. S898.-Wanted to buy 11 hydrochlorlC man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69.136 
acid plant. Brooms and brushes, ' Amsterdam Broom Co. 69,033 

InquirY No. S899.-Wanted to buy two-stranded Butter, peanut, A. MacWlllle . . . • • • . . .  , . . . .  69, 1 1 0  
soldered wlrafor heddles. Candles, Hardie Bros. Co . . . . . . . . . . . . . . . . . . 69,038 

IDquiry·No. 8'fOct.-Wanted to buy burglar proof Candy, Blanke · Wenneker CanllJ' Co . • . . . . . .  69, )59 

door ra.teners. can
�"e� . g�ts 

. .  ��.
d 
. .  ���.

e:��.I��: • .  ����:��.
r
: 69. 109 

IDquiry No. S,.Ol.-Wanted to buy .olar engines. Canned salmon, George Llss & Co . • • • • • • . . .  69,075 
IDquiry No. S"02.-Wanted to buy machinery for Canned . salmon, Grifflth-Durney Co . . . . . .  , .  69,076 

1I111ng and .eallng paper boxe.. . Canned, .moked, pickled. and preserved fish. 
Inquiry No. S,.03.-Wanted to learn addtess of Johs. ·Conradsen A/S . . . . . . . . . . . . . . . • . . . .  69,066 

music printers. Canned tomatoe., Ragon Brothers . • . • . . . .  69, 111 

l i N  S704 -Wanted addre.s of kaolin I �arpet. and rugs, llber, W. & J. Sloane . . . . . . 69,161 D� ry O. • . . I Cement, Portland, Coplay Cement Manufac-eiDq�iry No. �"�l'i.- Wanted to buy double shaft 

I c
em!���ng

po�fi"'';d: ' 'p��ti�';ci " c�';'�;;tf;'j,rlk 69,073 

engine. for automobIles. Hemmoor . .  " . . . . . . . . . . . . . . .  " . . , . . . . . 69,124 
Inquiry No. "'''''6.-Wanted to . buy Ink and mu- Cereals. roasted, E. Meyer . . . . . . . . . . . . . . . . . .  69,086 

c i llllle bottles and label.. Chocolate, H, O. Wilbur & Sons . . . . . . . . . . . .  69,052 
IDquiry No. S,.O,..- Wanted to· buy hand power Chocolate and candles, Marquise Chocolate 

vaouwn cleaner. I Co. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . , . .  69,068 
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Home-Made 
Experimental Apparatus 

In addition to the following artlclee, the 
Scientifio Amerioan Supplement has published 
Innumerable papers . of Imll'ense practical value, 
of which over 17,000 are listed In a carefully 
prep,ned catalogu!" which will be sent free of. 
charge to any address. Copies of the Soientifio 
Amilrlcan Supplement cost 10 cents each . 

It there is any scientific, mechanical, or en
gineering subject on which .peclal Informatlou 
I. desired, some papers will be found In this 
catalogue, In which , it Is fully discussed by 
competent authority. 

A few of the many valuable articles on the 
making ot experimental apparatus at home an, 
given In the following list : 

ELECTRIC LIGHTING FOR AJUTEtJBS. The article tell. how a small and simple ex
perimental Installation can be set up at home. 
Scientillc American Supplemellt 1&51. 

AN ELECTRIC CHIME · AlID HOW IT lII4Y 
BE CONSTRUCTED AT HOllIE, Is de.crlbed In 
Sioientiflo American Supplement 1566. 

THE COll'STRUCTION OF AN ELECTRIC 
THERMOSTAT Is explained In Scient:ll0 Ameri
can Supplement 1&86. 

HOW TO lUKE A 100-MILE WmELEBB 
TELEGRAPH OUTFIT Is told by A. Frederick 
Collins In Scientifio Amerioan I!upplelil.ent 1606 • 

A SIMPLE TRANSFORMER FOR Al[A
TEO'S USE Is so plainly described In . Scien" 
tifio American Supplement 1672 that anyone cali 
make It. 

A %-H.·P, ALTERNATING CU:JI,RENT DYlIfAl[O� Scientifio American Suppl"ment 16&8. 
THE 

.
CONSTRUCTION OF A S:Qn>LE PHO. TOGRAPHIC · AND KICRO-"PKOl'0GRAPHIC APPARATUS Is simply explained In Soientifio · 

Amer1can Supplement 16741. 
A SIKPLE CAlIIERA-SlllTTTER �E OUT 

OF A PASTEBOARD BOX, PINS; ' AlID A RUBBER BAlID Is the .ubject of an ·· article In 
Scientillc American Supplemeut 1578, 

"HOW TO lUKE AN AEROPLANE OR GLm
ING lII4ClIINE I. explained In Scientillo American Supplement 1582, with working drawings. 

EXPERIl\IENTS WITH A .  LAl\IP CHIMNEY. In this article It is shown how a lalllP chimney may serve to indicate the pressure In the interior of a liquid ; to explain the qteanlng of capillary elevation and depression ; to -serve as a hydraulic tournlque, Iln aspirator, and Intermittent slphon l to demonstrate the ascent of liquids .  In exhau.tlve tubes ; to illustrate the phenomena of the bursting bladder and of the eXPllnslve 
1&8�� of gases. Soientillc .Amerioan Supplement 

HOW A TANGENT GALVANOMETER CAN BE USED FOR l\IAKINctELECTRICAL MEAS. 
UREMENTS I. de.cribed In Scientifio American · Supplemeut 1&84. 

THE CONSTRUCTION OF AN IlIDEPEN
DENT INTERRUPTER. Clear diagrams giving 
aetual dimensions are published. Scientillc American Supplement 161&. 

AN EASILY MADE HIGH FREQUENCY AP. 
PARATUS WHICH CAN BE USED TO OB
TAIN EITHER D'ARSONVAL OR OUDIN CUR
:JI,ENTS Is described In Soientific · American 
Supplement 1618, A plunge battery of six cells, 
a two�incb spark Induction coil, a pair of one
pint Leyden Jar., and an Inductance coH, and all 
the apparatus required, most of which can be 
made at home. . 

SIMPLE WIRELESS · TELEGB.APH SYSTEMS 
:i':nt:

e:3�i��d 
1�38rientific American Supple-

THE LOC4TION AND ERECTION OF A 1QO
MILE WmELESS TELEGRAPH STATION Is clearly explained, with the help of dlagrllms, 
In Scieutillc Amerioan Supplem'¥lt �622, 

THE INSTALLATION AND A�roSTMENT 
OF A 100-JULE WmELESS TELEG,APH OUT
FIT, illustrated with diagram., Sciel\tifio Ameri-
can Supplement 1623. . .  

THE JURING AND THE usrim OF A 
WIRELESS TELEGRAPH TUNING DEVICE. illustrated .with diagrams, Scientific American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Sclen • tifio American Supplement 1546. 
T HE CONSTRUQTION OF AN EDDY KITE. Scientific American Supplement 15J56, 
THE DEl\IAGNETIZATION OF A WATCH I. 

thoroughly described In Scientifio Ameriaan Supplement 1561. 

HOW A CALORIC OR HOT AIR ENGINE 
CAN BE lIIADE AT HOME Is well explained , 
with the help of illustrations, in Scientillo 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT Is outlined 
In Soientillo American Supplement 1&94. 

Good artioles on SMALL WATER MOTORS 
nre contained In Scientifio AmericlUl Supplement 
1494, 1049 , and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
1�7;�Plalned In Scientillc American· Supplement 

THE BUILDING OF A STORAGE BATTERY 
r43g�.Cribed In Sci.entifio American Sv.pplemeut 

A SEWING-MACHINE MOTOR OI' SIMPLE 
DESIG.N I. de.crlbed In Soientific Ameria&u ·BIIfi · 
plsment 1210. 

A WHEATSTONE BRmGE, Scientifio Ameri
can . Supplement 1596. 

Good articles on INDUCTION COILS are con
tained In Scientific Americau Supplements 1614, 
1622, and 1527. Full detail. are given so that the coil. can readUy be made by anyone. 

HOW TO lUKE A T·ELEPHONE Is described . In Scieutillc Amerioan Supplement 966. 
A MODEL STEAM ENGINE Is thoroughly described In Scientillo Americ..n Supplement, 162'7. 
HOW TO MAKE A THERMOHAT I. explained In Scientillo Amerioan Suppliunents 1661 , 

1663, and 1566. . 
ANEROm BAROMETERS, Soientillo American 

Supplements 1&00 and 16&4. 

A WATER BATH, Scieutifio Ameria.,Jl Suppl.;ment 1464. 
A CHEAP LATHE UPON WHIOH MUm. VALUABLE, WORK OAN BE DONE forms th,' subject of an · artlcle contained In Soi.entifi" 

Amerioan liupplement 1562. 
Each number of the · Scientifio American Sup 

plement costs 10 cents by mall. 
Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New Yorl< 

PAT E N T S 
Our Hand Book on Patents, Trade-Marks, 

etc., sent �!"ee. Patents procured thrOugh 
Milnn '" Co. receiVE) tree notice In the 

ScIBl!ITIlI'IO AKBBIOAlII' 
MUNN & CO.,  361 BroadWay, N� Y. 
.BIUNCK OI'I'WII; CI2Ii F st.,Wuhington,D.C. 
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BOSTON 
GARTER 

DESIGNED TO BE WORN 
WITH KNEE DRAWERS 
N O N - E LASTIC TUBU LAR 

K N I T  LEG BAN D  

ELASTIC ADJUSTABLE 
PEN DANT 

NO M ETAL TOUCHES 
THE LEG 

Celebrated 

GEO. FROST CO. 
Sole Makers, Boston 

.-��. . ��-:" . . -

A M O N E Y  M A K E R  
Hollow CQncrete BuildiD� Blocks 
Best. Fastest. �imple.sl, Cheapest 
.Machine. Puny guaranteed. 

THE PETT Y J O H N  CO. 
615 1' .  6th Stret;t. 1'erre Haute. Ind 

GARDNER 1 H'�N�����INE 
S:mplest, s:l.fest, lightl'!'It rllnning. most compact and durablp enS-ine built. Always ready to run ; ne,'er out of order. The idea! engine for drho;ng motor bo:l.t.s, d:'-'lHlffiOS, lat�es, wat-er :md :lir pumps, nnd for e\"ery practlc!ll 
PUE���:::���e l��h�s�h��'� b����i�h���;I�;e� ally\\:bere in ?he world. Gasolllle fngiut"s of any H. P. for every purpose built to order. Write for catalog and pnces. 

GARDNER M.OTOR CO. 
0,011 Dehnnr Ave.., St. Louis, Mo. 

BARGAINS-New and Second-hand Automobiles 
AT 30 TO Z5 PER CENT. REDUCTION 

We have all makes constantly on band, American and 
Foreig-ll, and every automobile we sel! we absolute!y 
Iluarantee. We are the largest. dealers In t.he world In 
new and second·hand uutomOblles and receIve fir�t call 
from manu facturers RlId"indivlcuals wishing to realize 
quickly. We save you mO�ey .on tires. apparel and 
supplies.. Send for latest prlCe hst. of new and second
hand automobiJes and new supply cat)f.10Il No. 129. 
Times Square Automobile Company. 1599 Broadway. 
New York, 1332 Michigan Avenue, Cblcago, Ill. 

The Universal Cabinet 

ITALIAN LABOR 
SUPPLIED  

FREE OF CHARGE 
For railroad buiJding'. water works, quarries. and all 

kinds of constru cti o n  work by 

THE LABOR I N FOR MATION OFFICE F O R  ITALIANS, Inc. 
59 Lafayette (formerly E l m) St., N.  Y. City 

No charge either to apphcants for help or to tbe 
laborers. 

Seed for circulars and application blanks. 

,rr- HOW � 
Manufacturers 
Can I ncrease 
Their Business 

Read carefully, every week, 
the 

Class� " ',d Advertising Column 
iu the 

SCIENTIFIC 
AMERICAN 

Some week you will b e  likely 
to find an inquiry for some
thing that you manufacture or 
deal in. A prompt reply may 
bring an order. 

Watch it Carefully 

Chocolate and cocoa, H. O. "lilbllr & Sons 6.9. 053 
Chocolate nod cocoa, George Liss & Co . . . . . .  69,063 
ChlJcola tes, Brenner Candy Co . . . . . .  '. . . 69.034 
Chocolates, Imperial Chocolates Co . .  69,040, 69.041 
Ciga 1'8, A .  RosendahL . . . . . . . . . . . . . . . . . . . . . .  6D,ODS 
Clothing, certain, Conhnim & Co. . . . .  69,U85 
Coffee, Meyer Brothers Coffee aud Spice Co . .  69,047 , 
Coffee. C. H. Conrad . . . . . . . . . . . . . . . .  . 
Colloidal silver, Heyden Chemical Works . .  
Corsets, H .  H. Treffer . . . . . .  . 

69.050 
G9,06() 
69. 1 34 
69. 089 
6D, 126 Cotton batting, Walker & Harp Mfg. Co . 

Cotton duc l,:s, drillings, and sheetings, J. 
Spencer Turner Co . . . . . . . . . . . . . . . . . . . . . .  69.153 

Engines, steam, Gaar, Scott & Co . . . . . . . . 69.062 
Evaporators, freit and vegetable, B. L. 

Ryder Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  · .  69.057 
Feed, stock, North-West Mills Co . . . . . . . . . . ()!) . 1 01 
Fertilizers, Virginia-Carolina Cbemical Co. 69.051 
Flavoring extracts, food, E. i\f. Chase Co . . 6f). 1 06 
FloUL', wheat, Bo\yersock Mills & Power Co. 69,083 
Food. cereal breakfast, L. Coltrin . . . . . . . .  69.084 
Foods, certain, Crocker Grocery Co . . . . . . . .  69.]04 
Foods, certain, George Liss & Co . . . . . . . . . .  69,107 
Gas burners, mantels for incandescent, Rnmie 

Co. . . . . . . . . . . . . .  69.112 
Gas generators and---rilmps and parts there-

of, acetylene, E. M. Rm�enbJunl . . . . . . . . 6D, 1 ] 3  
G b e  a n d  glue pitch. marine, Jeffery' s  Patent 

l\farine Glue Works . . . . . . . . . . . . . . . . . . .  . 
Hair tonics. Southern l\'fpdicine Co . . . . . . .  . 
Hams and bacon. Street and Corkran Co . . .  . 
Harness and whiI1S. George vVorthington Co. 
Hats and caps, cloth, B. Solash . . . . . . . . .  . 
Horse blankets, Burlington Blanket Co . . . _ 
H<osiel'Y, Panlmount Knitting Co . . . . . . . . . .  . 

69.042 
69.139 
69.069 
69.108 
69.0SS 
69,W8 
69,087 

Malt and bops, extract of, Anheuser-Busch 
Brewing Association . , . . .  69,092 

.Meats and sausage, cured, salted, and canned, 
Kingan & Co . . . . . . . . . . . . . . . . . . . . . . . . .  . 

�feats. cured. Jacob Dold Packing Co . . . . .  . 
Medicine, cel·tain, E,lans Chemical Co . . . . .  . 

69.077 
69.064 
60,]51 
69,150 )ledicine, borse, Elliott & Shan). · ·  . .  · · · · ·  

MediCines i n  capsule form, certain, Grape 
Capsule Co . . . .  . . . . . . . . . . . . . . . . . . . . . . . .  69,132 

i\1enthe and creme de mentbe, L. A. i\L 
Lapostolle . . . . . . 69,078 

Metal bars for reinforcing concrete con-
struction, 'Villiam B. Hough Co . . . . . .  69.071 

Oil. cotton seed. Aspegl'en & Co . . . . . . . . . .  69:103 
Paint. enamel, Rinald El'os . . . . . . . . . . . . . . . .  69,079 
Paints, Submarine Paint Co . . . . . . . . . . . . . . . .  69,082 
Paper packages, toilet, Albany Perfora ted 

Wrapping Paper Co . . . . . . . . . . . . . . . . . . . . 69.091 
Paper wall covering, J. Davis . . . . . . . . . . . . . . 69,093 
Perfumery, face powders and tint!", E. Wer-

theimer & Cie . . . . . . . . . . . .  69. 141 . 69. 1 45. 69,163 
Perfumery and face tints, E. "\Vel'thelmf'r & 

Cie . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . .  69,1 42, 69,143 
Periodicals. La Hacie"da Co . . . . . . .  69.099 
Pianos and player pianos, Geol'ge Steck & Co. 69,094 
Pipe stocks and dies, Ashctoft Manufactur-

ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,055 
Plastic preparation, certain, Knowlton Dan-

derine Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6D, 1 35 
Plumbers' tools and appliances, 'W'olverlne 

Brass 'Vorks . . . . . . .  . . . . . . . . . . .  69,072 
Plumbing supplies, certain, Standard Sani-

tary Mfg. Co . . . . . . . . . . . . . . . .  . . . . . .  69,097 
Powder, antiseptic, Red Cross Powder Co . . 69, 1 59 
Powder, toilet, E. Wertheimer & Cie . . . .  69, 1 44 
Powders a n d  pastes, tooth, L. E. V. Rhein 6&,160 
Precious metal ware, celvtain, Sayal'd & 

Fils . . . . . . . . . . . .  . . . . . . . . 69,114 
Pulleys, pumps. etc., Ashcroft Manufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,056 
Razor strops, Georg., Worthington Co . . . . . . . .  69,123 
Relllf:'dies. certain, Chemische Werke Ransa 

Gesellscbaft mit beschrankter Haftung 69,128 
RemW���e 

fHan��l'taJ�sea����
'l

s
f
e
t
s, 

m9�e����: 
rankter Haftung . . . . . . . . . . . . . . . . . . . . . . 69,147 

RE'medy, certain, D. A. Max'vell . . . . . . . . . . . .  69,156 
Remedy for bronchitis and cough, G .  Bell-

jamin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  69,127 
Remedy for certain diseases, H. & .H'. Com-

pany . . . .  ' " . . . . . . . . . . . . . . . . . . . . . . . . . . .  69, 133 
Remedy for certain diseases, N. C. Polson 69,138 
Remedy for certain diseases, E. E. Philbrick 69,158 
Remedy for scalp diseases, Dr. J. J. KrOll 

Rev��er�, ' p·
ist�is·. · �·iiIe�: . ��d' 's'h'�t�'cil�S,' 'H�'r� 69 , 1 31 , 

rington & Richardson Arms Co . . . . . . . .  69,039 
Rifles, shotguns, pistols, and revolvers, M. 

E. Johnson, trustee . . . . . . . . . . . . . . . . . . . . .  69,065 
Rubber sheeting, Dexine Patent Packing and 

Rubber Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , 69, 122 
Sardines, salmon, and herrings, E. Shivell 69,080 
Seeds, certain, Albert Dickinson Co . . . . . .  69,116 
Shoes, leather, King Bros. Sboe Co . . . . . . . . 69,]54 
Sboes, leatber, Krlppendorf-O'Neal Co . . . . . .  69.155 
Shoes, leather. Wagner Brothers . . . . . . . . . . . .  69,162 
Soap, D. R. Bradley & SOl1 . . . . . . . . . . . . . . . .  69.130 
Soap, Swift & Co . . . . . . . . . . . . . . . . . . . . . . . .  · ·  69,140 
Soap, toilet, W. Cooper & Nephews . . . . . . . .  69.129 
Soda fountains, Decatur Fountain Co . . . . . . . .  69 ,061 
Storage tanks and parts of same, I...eader 

Iron Wor''" . . . . . . . . . . . . . . . . . .  · ·  . . . . .  · . . 69.100 
Stove polish, United States Graphite Co . . . .  69.]25 
Syrup, maple, George Liss & Co . . . . . . . . . . 69.074 
Tea, Delano, Potter & Co . . . . . . . . . . 69,035, 69.036 
Tea Standard Import Co . . . . . . . . . . . . . . . . . . 69.081 
Teas, Great Atlantic and Pacific Tea Co . . 69,037 
Tbread, cotton, Blodgett & Orswell Co . .  

69,1 1 7, 69.121 
69, ]37 
69,105 

Tonic preparation. S. :Moffitt . . . . . . . . . . . . . .  . 
V\ra ter gages,- Detroit Lubl'ica tor Co . . . . . . .  . 
V\roolen and worsted cloth, Downing, Clark 

& Company . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  69,149 
Yeast, fig, F. Wedebase . . . . . . . . . . . . . . . , . . . .  69.090 

LABELS. 
"Cabinets," for cigars. G .  Dottling . . . . . . 14,195 
"Columhia Brand Evaporated Product of 

Apples . "  for evaporated product of ap-
ples, J. W. Teasdale & Co . . . . . . . . . . . . 14,202 

"Daggett's Chocolates, "  for chocolates, F. 
L: Daggett Co . . . . . . . . . . . . . . . . . . . . . . . . . . 14,201 

"Damiana," for a cordial, Mezcal Tequila 
Distillery Co . . . . . . . . . . . . . . . . . .  " . . . . . . .  14,199 

" Dr. Bizmatt's Celery Tonic, "  for a medic-
innl tonic. G .  Sal}lro . . . . . . . . . . . . . . . . . . 14,206 

"Flor-Fina," for Cigars, G .  Dottling . . . . . .  14,196 
J. Clavel Company Vermouth." for vermouth, 

J. Clawl Wine & Cordial Co . . . . . . . . . . 14,20! 
"Leon De Lis." for cigars, American Litho-

graphic Gompany . . . . . . . . . . . . . . . . . . . .  : . .  14,198 
".Magic Twins Inky Racers." for liquid 1nk 

emsure. Dr. '\oVm .  R. "rales . . . . . . . . . . . . 14,208 
"'McFadden's Dan-Do," for a hair tonic, R. 

M. McFadden . . . . . . . . . . . . . . . . . . . . . . . . . . .  14,207 
"i\fezcal Tequil l a . "  for a liquor, Mezcal Te-

quila Distillp.I·Y Co . . ' . . . . . . . . . . . . . . . . . .  14,200 
" Prepared Blue Process Paper," for blue-

print paper, l<\:{'ystone Blue Paper Co . . .  14,209 
"Serpentine Crepe," for crape cloth, Paci-

fic �f! Us . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . H,210 
"Silver Star," for herring roe, E. C. Geyer 14,203 
"Sonomor," for placket fasteners, ',\\Ti11iam 

Prym, GeseUschaft mit beschrankter Haf-
tung . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14,211 

"The Sun Glow Cigar," foL' cigars, Amer-
ican Lithographic Compan:v . . . . . . . . . . . . . 14,197 

" Tomahawk Brand," for orAnge bitters, J. 
Clavel Wine & Cordial Co . . . . . . . • . . . . . .  14,205 

PRINTS. 
'''High Grade," for beer, Galveston Brew-

i ng Co . . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2,276 
I "Le�a We Forget, "  for a breakfast food, 

Cream of 'Vheat Co . . . . . . . . . . . . . . . . . . . .  2,2,77 
"l\fcAl'tbur's Fire Escflpe Ladder, for fire 

escapes, M. J. McArtbur . . . . . . . . . . . . . . . . 2,278 

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- Dame and 
number of tile patent desired and the date he 
�iven. Address �lunn & Co., 361 Broadway, New 
York. 

Ca.na<1ian patents may now be obtained by the in
ventors for any of the inventions named in the fore· �=====================� goIng list. For tenns sod further particulars 

. • address Munn & Co., 361 Broadway, New York. 

. You can blow throu@! it .. 

But you cmit wear through it, 
Men who wear "Porosknit" Underwear don't suffer that "stifling" 

feeling and "sweaty" discomfort on hot days. It's the open knit texture of 
"Porosknit" Underwear that cools you off-that allows fresh air to reach 
the body and the perspiration and heat to escape. 

Irs the Logical Summer Underwear for Men 
It's important that you buy and wear "Porosknit" Underwear for 

the following reason : The yarn used in "Porosknit" is hom best long 
fiber stock and not hom cheap, short stock, just one reason why they gIve 
satisfaction. If you don't find our trade-mark label on each garment, you 

haven't found the real thing . 

"Porosknit" underwear comes in long sleeve, short sleeve and athletic shirts and 

ankle length and knee length drawers-at all dealers-50c. the gannent. 

"Poro.sknif" Union Suits lor Men. $1 .00. II you can't find 
"Poros'knit" write for our booklet. "Inside Information," 

CEALMERS KNITTING COMPANY, 21 Washington Street, Amsterdam, N. Y. 

LET U S  BE  ' YO U R  FACTORY : A Russian Import House ;:'�U��t�k���r:;�= 
nicatio n  with bouses of tl]e American industry and 
export houses. SUitable articles will be purcbased for 
own account. Please address letters and p:ltte:;rns to 
KOGo,," & LIPETZ, OdessR, Awcinikowsky Pereul No. 1. 

STA M PINGS MODELS. F.XPER' WOR": 
'IIIE C. LORE M '\" Jl i:ld:  A'iH �T.\�I]>I'i(, ('0. 

:,r;o Jlamtltnn ""t •• ('It·\(·ll\nti. 4t. 

Corliss Enll'ines, Brewers' FA C T O R  Y FO R S A L  E and ,Bottlers' Machinery. 'raE VILrr�R 1 Suitnhle fo r  Model Making, ele. Equipped with one M Ii G. CO., 899 Clinton Rt .. Mllwaukee, WIS. ]0 H. P. gas e ngine. five punch presses, three Jathes. one 
forge. t w o  sq. sbears, four spinning lathes, o n e  shaper, 

MODELS cl E X P E R I M E N TA L  W O R K .  
Inventions aeveioped. Special lJachlnery. 

E. V. BAILLARO. 24 Franklort Street. New York. 

g�r:���.
h
��G:�'pVi���4�Dv

d
a::

i
ii��f���:lIf'.fI��tN.

l
�� 

KWITURFIOURWURY ���R��o�R�; RU B B ER Expert Manufacturers 82-pal!e book. Simplified figurinll on Rapid Calculation •. 
Fine Jobbing Work I The Only oook of its kind. Be a Rapid Calculator. 

- """-- - - 'I'en cents for mai ling charges. ;;���;:�;a��';;�T��� I .... k M •••••• 28 Mm, DO', •• S'. L ..... M •• 

NOVELTIES 8: PATEftTED ARTICLES 
MANUfACTURED BY CDNTRACT. PUNCHING DIES. SPECIAL MACHINERY. 
E.I<ONIGSLOW STAMPING & TOOL WORKS, CLEVE LANO. O. CiA'. d: advice free. Wm. Gardam & SOD. 221 Fulton St,N.Y I 

E L EC T R I C  G O O D S.-Bil' Cat. 3 cts. Want -------------------
Agents. Oblo Jl;lectrlc Works. Cleveland, O. I MAS 0 N 'S  N EW PAT. W H I P  HO I  S T 
MODELS tC�),ffEA'&/�gq��H'X5'G��L� ESTABLISHED 1867 fJ1 w � r T f  FOR CAlA LOGuf' or �OO[l 5 U P P'LI E S I for OutrifllZ:er hoists. Faster than Elevators, and bOist 

direct from t.eams. 8aves bandltn� at le�s expense. 
lUanfll. by VOLNEY 'V. �l A S O N  & eo .. Inc. ]�rovldellce, U. I .• U. IS. A. 

LEARN WATCHMAKING 
W e  teach It thorougl1ly in as many months as It 

formerly took years. Does away witb tedious appren- I tlceship. Money earned wbile studying. Positions se
cured._ Easy terms. Seed for catalog. 
ST. LO"L'lS WATCJlM.AKING SCHOOL, St. Loul.,lto. 

A Home Made 
Alternating 

Current Motor 

DIE I SPEC I "!. I MODELS WORK TOOLS NOVELTIES 
F X IHrtnll'tutlll \\ ork f,.r (nu"nlflr'! 

U. TURNEU TOOl. CO .. 'l15 1';. Clln\on 8t .. (,101<no:o 

DIE MODELS SPECIAL 
WORK TOOLS MACHINERY 

I f  made 1 1 1  mptal, w e  can make It. 
' ,\1 JO'AL "'L\\II'I'd; "�,n E1, E(,'1 Hit· \\ 0 11 " 

lu3-1:'9 S • •  J cfft-'r ... un ... trt.·ct . (' h it' lien. I I I  

�T H' S C H W E. R D T L E  STA M P  C O  �. STE EL STAM P S ,  LE TT E RS & F I G U R E S � B R I D G E. P O RT C O N N  

READ SUPPLEMENT 1688 for a good, 
clear article by F. E. WARD, E E. , 
on the making of a 78 horse power 

alternating current motor. The motor can 
be constructed by anyone of ordinary skill 
in the use of tools, who has access to a 
screw-cutting lathe with a swing of 9 inches 
or more. The motor is designed to run on 
the 100 to 1 20 volt, 60-cyc1e, single-phase 
alternating current circuit, now in wide
spread use for the lighting of dwellings .. 
The motor will drive a 16-inch brass fan, a 

small lathe, or a 50-watt dynamo for generating direct cnrrent for charging storage 
batteries, and in fact will do almost any kind of work that can be done by one-man 
power. Order from your newsdealer or from 

MUNN 6. COMPANY. 361 Broadway. New York. N. Y. 



Garden Hose 

Rubber Belting 

Steam Packing 

Rubber Specialties 

N. Y. BELTING & PACKING CO. 
L. I M I T E D  

91 and 93 Cham bers Street 
N EW YO R K  

WRITE FOR CATALOGUE 

Everything for the Automobile 
SUPPLIES AND PARTS 

AT LOWEST PRICES 

A WATCHMAKER 
Bradley Polytechnic Institute 

Hor��!i�� Vlw:���enL 
Formerly PanlOn8 Horological fnst. 

Large8t nnd Best Wnteb Sebool 
in Amerien 

CRUDE ASB ESTOS 
D I R ECT F R O M  M I N E S  

P R E PA R E D  R.  H .  MARTI N,  
ASBESTOS FIBRE OFFICE. ST.PAUL BUI LDING 
lor Man ulacturers use 220 B'way, New York. 

THE BRISTOL CO. 
Manufacturers of 

Bristol's Recording Instruments 
for Pressure, Temperature 
and Electricity, 

ALSO 
The Wm. H. Bristol Electric Pyro' 

mete .. ind Patented Smoked Chart Recorders 

The most corn plete line of Recorders 
In the world for all uses. 

Sema fOT Oatalofl'UAl 

rHE BRISTOL CO. Waterbury. Conn. 
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Second - Hand Ba[gains 
A"romo", •• o,� 
every standard - ,: 
make at half _ _ 

-

their values. 
R u nab o u t s  -$100 to $350; . . " Touring Cars � � $250 to $1500; � � Lim ou s i n e s  $500 t o  $2500; Roadsters $750 to $1500. All makes 
and models including '08 cars. Packard, Peer ... 
less, Pierce, Pope·Toledo, Rambler, Ford, Reo, 
Cadillac and many other makes. Every car guar
anteed. Shipped on approval. flpecial proposl· 
tlon to good agents. Complete Catalog on request. 
IIISSISSIPPI VALLEY AUTO CO •• Dept. B SI. Louis, Mo. 

�\�� �'f��M ®a,]@�!t!� 
Toledo ;t Ohio.U 11J, 1 2 5  . Vulcan Place 

e VUlcan Iron worKS Co. 

TRADE MAqkS 
DESIGNS 

CO,"VRIGHTS &C. 
Anyone sending a sketch and description may 

Qutckly ascertain our opinion free whether an 
invention is probably patenta.ble. Communica
tions otrictly conlldentlaJ. HANDBOOK on Patents 
sent free. Oldest agency for securing_patents. 

Patents taken through Munn & Co. receive 
"",clal notice, without charge, In the -

Scitntifit Jlmtrican. ' t 
A bandsomel;, Illustrated weekly. Lal'llest cIr. 
culation of any 8clentiOc Journal. Term., $3 a 

ftfU:Nff &oCO:3�� :�:�:;'INewdf�rk 
Bre.ncb OWce. 636 r St.. WaahlDatOll, D. � 

Scientific American 

RADIUM STORAGE BATTERIES 
W I T H  O R  W IT H O U T  I N DICATORS 

Indicator removes all doubt as to working condition of your battery. No 
Automobile is properly eQ,ulPped witbout it. No more Ilrnitioll Troubles. 
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power is required. Write for valuable booklet, facts and Price List. 
(jENERAL ACCUMULATOR AND BATTERV CO., 128 Second Street, MILWAUKEE, WIS. 

EARN_$.2.000_TQS 10,OO 
when qualified. Why not be an Expert Sale.man? We will teach you 
to be one by mail in eight weeks and assist you to secure a position with a reliable 
house. We have helped hundreds of men secure good positions and our schools are 
endorsed by leading wholesalers and manufacturers all over the United States. 
Hundreds of calls for our graduates. Write for our free catalog " A Knight of 
the GriP." and testimonials from graduates placed in good positions. Adddress 
Dept. 880 

NATIONAL SALESMEN'S TRAINING ASSOCIATION 
OFFICES : Monad���r?�r':Ulfd��':�'k��1

8." City. Mo. Write nearest office and mention paper. Lumber exchanjfe, Minneapolis, nlnn. 

Mullins 
Makes Everything In 

Art Architectural Sheet Metal Work 
Statuary-Ornamental Sheet Metal Work-Skylights-Fireproof 

Windows- Art Metal Tile Roofing-Steel Ceilings- Finials 
Wrought Iron Grilles-Cornices, etc., etc. Estimates, models and 
designs submitted for architects, builders and contractors. 

Our 120-Page Catalogue of stock designs will be sent on request. 
The W. H. Mullins Co.,203 Franklin Street, Salem, Ohio. 

The Late$t and Be$t A. W. FA B E R. 
I�I "CASTE££''' lSi! 
Made of the purest .rt:Phlte in 16 de-
g:es 

u�����dnde:l�c!lCY ��H. of 

��YI�tf,:�
a
i':.����it�U�i 

color. 

MA y 30, 1908. 

The Ac;al Worth I 
Of an adding and listing machine is in what it I does. how it does it, and how long it will do it. 
The Universal Adding ·and Listing Machine will 
produce· the maximum of nice, clean. clear.cut, 
accurate work with the least effort, and it will last 
longer under any kind of use than any other 
adding and listing machine ever built. 

I 
The U nivenal always adds what it prints and 'prints what 

it adds - it prints in just as perfect aliillDlent after years of 
hard use as the day it left the factory. 

The key action is liaht ; the handle pull is smooth and 
easy; the adding register is in plain view. just above the 
keyboard ; items to be added are printed in black, blue or 
purple. and the totals and sub-totals are always printed in 
red, riaht next to Ihe lut item. No blank stroke of the � 
handle is necessary before takina a total. 

There are so many other important features on the Uni· 
venal that are advantageous for you on your work that you 
ought to write and teU UI about your class of work and learn 
what the Univenal will do for you, and how it will do it 
easier and faster than you are doing it at present. 

There is no charge or obligation attached to your getting 
all this information. Can you afford Dot to write us now? 

Adding Machine 

Company 

3835 Laclede A venue 

ST. LOUIS 
• 

FOR SALE 
One AInerican Well Works 

Air COInpressor. l 3xl2x5 }{xI2. 

cOInpound air, \ 500 pounds 

air pressure. Machine is In 

good order. Reason for sell

ing. deep well played out. The 

Inachlne will be sold at a snap. 

CITY OF WEBSTER L. oS. W. Dept. 
Webster. S. D. 

O. B. RANDALL, Superintendent 

Vanadium Steel Castings 

STRONG-TOlJGn-UNIFORlt 
All up-to-the.minute c3stlng b}Jyers are ali\'e to the fact that for 

connecting- rods, crauk shafts, cut. gears and oLher p�rts requiring 
great strength anJ toughness, there are none superior to 

VANADIUM STEEL CASTINCS 
Detter thno hrOll7.e or  drop rorglng'S 

'Ve can use wood or metal patterns. Pslterns should bt> msde with 
double sbrinkag� alluwed. All castings are subjectt:d to heat 
treatment to insure dUt�tiIity and uuifonnity. If desired, metal 
can be case-hardened or furnlsbed suitable for tempering. Our 
metal ba.'l a strengtb'of 10,000 to 80,000 �und8 to tbe square inch. 
Pr.tveri�u��e�nflr

o��r8b:ele�
t�u

nt anad�u
c�n 

S8t��. 
prollipUy. 

New Process Steel Co., 100 River Street, Marsball, Mich. 

18·21-20 foot launcbes at proportion. ate prices. All lauucbes fitted witb �.lJillIi. two-cycle reversing enllines wltb speed controlline- lever j simplest engine made : �;':.'t�� S���?��;�����f20�&� OX\! ;o��vJrt':,d with water-tight compartments i cannot sink. need no boat house. We are the largest manu-facturers of pleasure boats in 
Lbe world. Orders HlIed the day they are received. We sell direct to user. cutting out all mtddlemen's proHts. Free catalogue. 

�1I0UIGAN STEEL BOAT CO. 
]332 Jefferson Ave., Detroit. !(Ieblpa 

City Conveniences In Country Homes 
All the comforUi of hot and cold water In the bouse, ano 
running wat�r at tbe barn, now possible for country 
rt>sldents and farmers. The 

Niag�ra Hydraulic Ram 
will pump water from any stre3m just where 
you want it. Cheaper than a gasoline engine 
or windmill. \Vrite for booklet AA and J,:'unr
an teed estim:..te. We furnish Caldw�ll TaukSllnd 
Towers. NIAGARA In'DRAULIC ENGINE to. 
140 Nassau Sf .• , N. Y. "I,ctory, Chester, J'a. 

BU ILD YOUR OWN SMALL ENGINE 
We sell sets of castinlZs up to 
2 horse power. Also boilers, 
���g��tt;a��l�:�e
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fltamps. 'J' h l s  amo u n t  .re
funded on order amounting 
to $1.00 or over. COlltractors 
for Itl(bt machinery of everT descrl ptlou. 

SIPP ELECTRHJ AND MACIIINE COMPANY 
Keene Street, Paterson, N. J. 

_lVBRI(ATlS.::: 
ANYTHIN6. $��nl I 15- saI S. C L  . ... TON ST. 

C.H.BU LYQ CQ fL":If.�fr.USA 




