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SOUNDING THE OCEAN OF 

The science of meteorology has s o  far progressed, 
that we know with considerable accuracy the nature, 
composition, and general properties of the lower air. 
If meteorology is to become anything like an exact 
science, in other words, if we are to predict the 
weather not only of to-morrow, but even of next week, 
with more accuracy than is now possible, we must have 
at our disposal data which will" enable us to deter­
mine the condition of the upper layers as well and 
their effect upon the lower layers. In the interest of 
that investigation, we find that the modern meteorolo­
gist has been conducting for the last two decades in­
vestigations that will sooner or later bring together 
an enormous mass of facts, which the mind of some 
master meteorologist will some day whip into scien­
tific correlation. 

In this effort to discover the physical attributes of 
the upper layers of the air, barometers, hygrometers, 
thermometers, and wind gages are employed. The 
barometer measures the weight of the air; the hygro­
meter, its moisture; the thermometer, its heat; the 
wind gage, its velocity. These instruments, all of them 
well known in meteorological research, have been con­
siderably modified for the study of the upper air, a 
modification necessary because they must be lifted to 
great heights by means which make it impossible to 
employ great weights. Hence it is that they are made 
of feathery lightness and are ingeniously combined. 
The combination is usually known as a "meteor­
ograph." Thus the thermometer and barometer are 
merged into a meteorograph, specifically known as a 
baromethermograph, a contrivance which is provided 
with two automatic styles, one of which writes down 
the pressure of the air and the other its varying 
temperature. Sometimes the barometer, thermometer, 
and hygrometer are joined in a single instrument, 
which notes the humidity as well as the pressure and 
temperature. The records are made upon clock-driven 
cylinders covered with lamp black, because no ink has 
been found which will not freeze in the bitter cold of 
the upper air. At lower levels special inks and paper 
can be employed. The construction of these meteor­
ographs has involved not a little ingenuity. Perhaps 
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ATMOSPHERIC EXPLORATION. 

the men who have contributed most in devising spe­
cial forms of instruments are Mr. S. P. Fergusson and 
Mr. H. H. Clayton of the Blue Hill Meteorological 
Observatory in this country. 

Fifty years ago, the experiment was made of in­
trusting instruments of precision to venturesome bal­
loonists. Because a human being cannot live in the 
thin air of great altitudes, these experiments sometimes 
proved fatal. Hence it is that the meteorologist has 
adopted, in a measure, the methods of the marine biolo­
gist. In other words, he sounds the ocean of air at 
the bottom of which we live. 

His sounding methods are dependent upon the em­
ployment of kites and free unmanned balloons. By 
their means it has become possible to elevate the deli­
cate instruments which automatically record the physi­
cal condition 01 the upper air, and to bring to the 
earth an accurate account of atmospheric happenings 
many miles above the earth's surface. The men to 
whom most of the credit for this new means of -investi­
gation is due are Prof. A. Lawrence Rotch of the Blue 
Hill Meteorological Observatory, in this country; Dr. 
Richard Assmann, of Germany, and Teisserenc de Bort, 
of France. 

" 

The exploration of the upper air by kites has been 
carried to the greatest perfection by Prof. Rotch. It 
may safely be said that his study of the lower four 
miles of air is the most complete that has yet been 
made. The kites employed by him-and, for that m�t­
ter, by almost every meteorologist-are of the open 
box type invented by Mr. Lawrence Hargrave. The 
kites often measure 9 feet in length. Such is the pull 
exerted by them, that it is imllossible to employ mus­
cular power to control them. For that reason, they 
are hauled in by engine-driven winches. Devices are 
employed which register the pull of the kite and the 
length of the line in use. Often it happens that as 
much as ten miles of line may be paid out. In spite 
of the great lifting capacity of such a kite, it could 
not attain any considerable height if it were held by 
hemp alone. A cord or rope would necessarily be so 
heavy and thick, that a kite would be severely taxed 
in pulling it up. Hence it is common to employ fine 

music wire, which is both strong and light. - The ele­
vation attained by a kite is determined in fair weather 
by means of theodolites. At night and in hazy weather 
the meteorograph readings themselves must be de­
pended upon. 

Four miles may be considered the maximum height 
that a kite is capable of attaining. To sound the 
reaches of air above that level, the free or unmanned 
balloon is employed, of which the most skillful use 
has been made by Teisserenc de Bort and by Dr. Rich­
ard Assmann. These free balloons are filled with pure 
hydrogen gas, which expands with increasing eleva­
tion. Since the degree of inflation obviously depends 
upon the height to be attained, considerable care must 
be taken not to fill the gas bag entirely. If the bal­
loon is to reach a point where the air is one-half as 
dense as at the level of the sea, the gas bag is filled 
about one-half. If a height is to be attained at which 
the air density is one-fourth that at the level of the 
sea, the bag is filled about one-fourth. " It is very evi­
dent that for the attainment of very great heights, 
the balloon's capacity must be great and the construc­
tion exceedingly IJght. This explains why instruments 
of feathery lightness must be employed. Originally, 
fairly large paper balloons were employed for the pur­
pose, by Teisserenc de Bort, but the India-rubber bal­
loons of Assmann have now taken their place. These 
India-rubber balloons vary in" diameter from three to 
five feet. They have reached considerable heights. 
At the maximum elevation of the balloon, the expan­
sion of the hydrogen gas eventually bursts the bag. 
In order that the instruments may not be dropped pre­
cipitously to the ground, they are checked in their 
descent by a parachute. Instead of a parachute, a 
slightly inflated auxiliary balloon may be employed, 
which does not explode, and which has sufficient buoy­
ancy to prevent a too rapid fall of the instrument. 
Recently, S. Saul, of Aachen, Germany, has advocated 
the use of two balloons connected by an aluminium 
pipe provided with a valve. The weight of this pipe 
is much less than the netting generally applied to the 
balloon to carry the basket containing the recording 
instruments, and is certainly much lighter than a para-

Infiating a Saul double balloon. One balloon inflated. Both inflated. 

The Saul double registering balloon. 
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chute. The arrangement is such that when the double 
balloon reaches its maximum height, the one bursts, 

and the other, not having sufficient buoyancy to carry 
the whole weight of the apparatus, sinks slowly to 

the earth. At the same time it serves to attract the 

attention of the finder, because it floats a few feet 

above the ground. The balloons can be filled in the 
open air, even in windy weather, by one man, whereas 

special care must be taken with the ordinary system. 

To every basket in which the instruments of a sound­

ing balloon are contained, a printed notice is attached 

which offers a reward for their return. A very large 

number of the instruments which drop to the earth 

thus find their way back to the observatories. 

Sounding balloons reach astonishing elevations, and 

travvl at speeds varying from 40 to 80 miles an hour. 

Scientific America.n 
Although a large number of ballons-sondes were dis­

patched from St. Louis in 1904-7 under the direction 

of Prof. Rotch, none had been employed in the east­
ern States until last year. In May and July, 1908, 

four ballons-sondes were launched from Pittsfield, 

Mass., with special precautions to limit the time they 

remained in the air and so prevent them from drift­

ing out to sea with the upper westerly wind. Three 

of the registering instruments have been returned to 

the Blue Hill Observatory with good records. The 
first instrument sent up on May 7th was not found for 

ten months, and the record is very interesting because 

it gives complete temperature data from the ground 
up to 17,700 meters, or 11 miles. This is 650 meters 

higher than the highest ascension from St. Louis, 

which, by a coincidence, was also the first one to be 
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made there. On May 7th a general storm prevailed, 
so that the balloon, traveling from the east, was soon 

lost in the cloud and its subsequent drift CQuld not 

be followed, but the resultant course was 59 miles 

from the southwest, as determined by the place where 

the instrument fell two hours later. A paper balloon 

will reach its greatest height in about six hours; a 

rubber balloon, in three hours. 

The air-exploring stations of the entire world have 

banded themselves into an association for the purpose 

of carrying on a systematic exploration of the upper 

air, on agreed dates. Thus we find that each year an 

"international week" of exploration takes place, in 

addition to the regular work of each observatory. 

These international weeks may fall in the spring, sum-

- (Continued on page 399.) 
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Noting the course of pilot balloons with special theodolites. The pilot balloons are liberated to ascertain the direction and velocity of the wind before the 
liberation of registering balloons. 
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Home-Made 
Experimental Apparatus 

In addition to the following articles, the 
Scientitlc American Supplement has published 
innumerable papers of immense practical value. 
of which over 17,000 are listed in a carefully 
prepared catalogue, which will be sent free of 
charge to any address. Copies of the Scienti1ic 
American Supplement cost 10 cents each. 

It there is any scientific, mechanical, or en· 
gineering subject on which special information 
is desired, some papers will be found in this 
catalogue, in which it is tully discussed by 
competent authority. 

A lew of thf! many valuable articles on the 
making of experimental apparatus at home are 
given in the following list: 

ELECTRIC LIGHTING FOR AMATEURS. 
The article tells how a small and simple ex­
perimental installation can be set up at home. 
Scientitlc American Supplement 1551. 

AN ELECTRIC CHIME AND HOW IT MAY 
BE CONSTRUCTED AT HOME, is described in 
Scientific American Supplement 1566. 

THE CONSTRUCTION OF AN ELECTRIC 
THERMOSTAT is explained in Scientitlc Ameri-
can SUJ)plement 1566. ' 

HOW TO MAKE A 100-MILE WIRELESS 
TELEGRAPH OUTFIT is told by A. Frederick 
Collins in Scientitlc American Supplement 1605. 

A SIMPLE TRANSFORMER FOR AMA­
TEUR'S USE is so plainly described in Soien­
titlc American Supplement 1572 that anyone can 
make it. 

A Ys-H.-P. ALTERNATING CURRENT DY­
NAMO. Scientitlc American Supplement 1558. 

THE CONSTRUCTION OF A SIMPLE PHO­
TOGRAPHIC AND MICRO-PHOTOGRAPHIC 
APPARATUS is simply explained in Scientitlc 
American Supplement 1574. 

A SIMPLE CAMERA-SHUTTER MADE OUT 
OF A PASTEBOARD BOX, PINS. AND A 
RUBBER BAND is the subject of an article in 
Scientitlc American Supplement 1578. 

HOW TO lILAKE AN AEROPLANE OR GLID­
ING MACHINE is explained in Scientitlc Ameri­
can Supplement 1582, with working drawings. 

EXPERIMENTS WITH A LAMP CmMNEY. 
In this article it is shown how a lamp chimney 
may serve to indicate the pressure in the in­
terior of a liquid; to explain the meaning of 
capillary elevation and depression; to serve as a 
hydraulic tourniquet an aspirator, and intermit­
tent siphon; to demonstrate the ascent of liquids 
in exhaustive tubes; to illustrate the phenomena 
of the bursting bladder and of the expansive 
force of gases. Scienti1ic American Supplement 
1583. 

HOW A TANGENT GALVANOMETER CAN 
BE USED FOR MAKING ELECTRICAL MEAS­
UREMENTS is described In Scientitlc American 
Supplement 1584, 

THE CONSTRUCTION OF AN INDEPEN­
DENT INTERRUPTER. Clear diagrams giving 
actual dimensions are. published. Soienti1ic 
American Supplement 1615. 

AN EASILY MADE HIGH FREQUENCY AP­
PARATUS WHICH CAN BE USED TO OB­
TAIN EITHER D'ARSONVAL OR OUDIN CUR­
RENTS is described in Scienti1ic American 
Supplement 1618. A plunge battery of six cells, 
a two-inch spark induction coil, a pair of one­
pint Leyden jars, and an inductance coil, and all 
the apparatus required, most of which can be 
made at home. 

SIMPLE WIRELESS TELEGRAPH SYSTEMS 
are described in Scienti1ic American Supple­
ments 1363 and 1381. 

THE LOCATION AND ERECTION OF A 100-
MILE WIRELESS TELEGRAPH STATION is 

f�eas�renifl�a�::'�ri��h 
S�:�le!':��t 

°f62�:agrams, 

THE INSTALLATION AND ADJUSTMENT 
OF A 100-MILE WIRELESS TELEGRAPH OUT­
FIT, illustrated with diagrams, Scienti1ic Ameri. 
can Supplement 1623. 

THE MAKING AND THE USING OF A 
WIRELESS TELEGRAPH TUNING DEVICE, 
illustrated with diagrams, Scienti1ic American 
Supplement 1624. 

HOW TO MAKE A MAGIC LANTERN, Scien­
titlc American Supplement 1546. 

THE CONSTRUCTION OF AN EDDY KITE. 
Scientitlc American Supplement 1555. 

THE DEMAGNETIZATION OF A WATCH is 
thoroughly described in Scientitlc American Sup­
plement 1561. 

ROW A CALORIC OR HOT AIR ENGINE 
CAN BE MADE AT HOME is well explained, 
with the help of illustrations, in Scienti1ic 
American Supplement 1573. 

THE MAKING OF A RHEOSTAT Is outlined 
in Scientitlc American Supplement 1594. 

Good artioles on SMALL WATER MOTORS 
nre contained in Scienti1ic American Supplement 
1494, 1049, and 1406. 

HOW AN ELECTRIC OVEN CAN BE MADE 
is explained in Scienti1ic American Supplement 
1472. 

THE BUILDING OF A STORAGE BATTERY 
is described in Scienti1ic American Supplement 
1433. 

A SEWING-MACHINE MOTOR OF SIMPLE 
DESIGN is described in Scientitlc American Sup­
plement 1210. 

A WHEATSTONE BRIDGE, Scientitlo Ameri­
can Supplement 1595. 

Good articles on INDUCTION COILS are con­
tained in Scientitlc American Supplements 1614, 
1522, and 1527. Full details 'Ire given so that 
the coils can readily be made by anyone. 

HOW TO MAKE A TELEPHONE is described 
In Scientitlc American Supplement 966. 

A MODEL STEAM ENGINE is thoroughly de­
scribed in Scienti1ic Americ�n Supplement, 1521. 

HOW TO MAKE A THERMOSTAT is e"­
plained in Scientitlc American Supplements 1561, 
1563, and 1566. 

ANEROID BAROMETERS, Scientitlc Amerioaa 
'llplements 1500 and 1554. 

A WATER BATH, Scientitlc American Supple­
ment 1464. 

A CHEAP LATHE UPON WHICH MUCH 
VALUABLE WORK CAN BE DONE forms the 
subject of an article contained in Scientifio 
American Supplement 1562. 

Each number of the' Scientiflo American Sup­
plement costs 10 cents by mail. 

Order from your newsdealer or from 

MUNN 4: CO_I Inc., 361 Broadway. New York 

-
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CHEMISTRY OF SOLDERING AGENTS. 

(Ooncluded from page 389.) 

chloride preparations are very conven· 
ient in use and very reliable, causing the 
solder to adhere firmly. Even when the 
surfaces to be joined are greatly oxidized, 
a good joint can be made by a skillful 
workman. In order to prevent the possi­
bility of injurious after effects, it is cus; 
tomary to wash the soldered joint with 
zinc chloride solution. Cable joints made 
with the aid of zinc chloride were opened 
and examined after the same intervals 
of time that were allowed for the joints 
made with ammonium chloride. Although 
the zinc chloride also penetrated between 
the wires the difference in the result was 

I very great. The wires of the core were 
covered with a dry, wax-like dark green 
coating, and a substance resembling pitch 
was found in places where the other in­
gredients of the zinc chloride soap had 
been decomposed by overheating, but 
junctions which had been traversed by 
strong currents for long periods showed 
no appreciable increase in resistance. 

The assertion that injurious effects are 
necessarily produced by hydrochloric acid 
separated by hydrolysis from the hygro­
scopic zinc chloride was also submitted 
to the test of experiment. Copper wires 
less than 1/250 inch in diameter were 
soldered together and tbe junctions were 
covered thickly with the zinc chloride 
mixture . and' inserted in an apparatus 
with )which • their resistance could be 
measured while a current was ·kept flow­
ing through them. In a few days the 
mixture became moist, but it quickly 
dried and assumed the wax-like appear­
ance described above. The wires were 
exposed freely to the air, but observa­
tions conftnued through a long period re­
vealed no deterioration of the joint. 

Hence it may be asserted, as the result 
of exhaustive researches continued for 
years, that zinc chloride is in every way 
superior to ammonium chloride as a sol­
dering agent. The inference that ammo­
nium chloride is safe because it is possi­
ble to obtain it unmixed with free acid, 
is a pure delusion, for the injurious 
action of ammonium chloride on metals 
is due, not to the comparatively harmless 
hydrochloric acid, but to the other causes 
mentioned above. 

The extraordinarily good practical 
effect of zinc chloride preparations, how· 
ever, still requires explanation.-Zeit. f. 
Ang. Chemie. 
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mer, autumn, or winter. Kites and bal­
loons have been sent up from almost 
every quarter of the earth. Perhaps the 
most recent of these investigations in an 
out-of-the-way quarter of the globe is the 
meteorological expedition to East Africa 
undertaken by the Royal Prussian Meteo­
rological Observatory. The expedition 
was conducted by Prof. Berson and Prof. 
Elias. The chief object was to determine 
the origin of monsoons, an object which 
was not altogether attained, but on 
which much light was thrown. An ulti­
mate aim was the prognosis of the rainy 
season in East Africa and India. On the 
coast and from a specially chartered 
steamer on the lake, ballons-sondes, pilot 
balloons, and kites were sent up. The 
observations over the equator, in the cen­
ter of the continent, showed very low 
temperatures at great heights, as did the 
expedition of Teisserenc de Bort and 
Rotch on the equatorial Atlantic, but 
with the difference that over the African 
continent there was a trace of the per­
manent inversion layer. The vertical 
changes were as follows:' adiabatic de­
crease of temperature to 13,000 meters, 
between 13,000 and 15,000 meters a small 
inversion, and above 17,000 meters iso-

I 
thermal conditions. Above the southeast 
monsoon the wind was south-southwest, 
and three times a westerly wind was ob­

I served between 15,000 and 18,000 meters, 
'above the great equatorial current from 

the east which is supposed to prevail at 
all heights. 

It was feared that a very large per cent 
(Oontinued on page ,400.) 
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Peary's 
Own Story 
Of the Discovery of the North Pole 

Commander Robert E. Peary has chosen HAMP­
TON'S MAGAZINE as the medium through which he 
will tell the world his own remarkable story of the 
discovery of the North Pole. 

This is without question the greatest feature ever offered 
by any publication. The whole world is tremendously ex­
cited-and is now profoundly interested �in the North Pole 
situation.  

Only by reading Peary's own story in HAMPTON'S 
can you ever know the facts. As an intelligent man or 
woman you positively need to read this, the greatest adven­
ture story of modern times. It will be richly illustrated 
with hundreds of remarkable photographs, and will 8.ppear 
during 1910 exclusively in 

"The Best Magazine in America" 
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Other articles on other subjects will follow, making of the Evans series one 
of the most valuable contributions to 
national thought that the year 1910 
will bring forth. 
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of the balloons which fell on land would 
be lost, because of the nature of the 
country and the sparseness of the popu­
lation, but on the contrary an astonishing 
proportion of them was recovered, - owing 
to the keenness of vision of the natives, 
to whom a small reward was offered for 
every one returned_ 

What has been the result of this inter­
national aerial sounding? It has been 
discovered that all over the earth the air 
is stratified in three more or less distinct 
layers. The lowermost of these, the 
layer in which we live and which extends 
upward fo.r two miles from the surface 
of the earth (at which height the freezing 
point is encountered) is a region of tur­
moil-warm to-day and cold to-morrow. 
This is the stratum of capricious winds, 
cyclones and anti-cyclones, of cool de­
scending currents and warm ascending 
currents. All our weather forecasting is 
at preseNt based on what can be learned 
from the general circulation of the air in 
this lowermost layer. 

Above th�s first layer, which extends 
upward for perhaps two miles, begins 
the second layer, which is about six miles 
thick, and is less turbulent than the first. 
In it the air grows steadily colder and 
drier with increasing height. Tempera­
tures as low as 167 deg. below the Fahren­
heit freezing point have been recorded 
here. Whatever thermal irregularities 
there' may be are caused by temperature 
changes on the surface of the earth and 
by the reflection of solar heat from clouds. 
The wind blows always in the same east­
erly direction; and the greater the height, 
the more ferocious is the blast. 

The last of all the layers thus discov­
ered lies above this. Originally revealed 
by Teisserenc de Bort and Dr Richard 
Assmann almost simultaneously, it was 
first known as the "isothermal stratum, " 
because its temperature seemed to be sta­
tionary. Later, when it was found that 
the temperature, instead of remaining 
fixed, gradually increased, it was rechris­
tened the -"permanent inversion layer. " 
The height of the inversion layer has not 
as yet been determined. It must not be 
supposed that, because its temperature 
rises, it is much warmer than in the 
second layer. As a matter of fact, its 
temperature must be placed somewhere 
between 122 deg. and 140 deg. below the 
Fahrenheit freezing point. This perma­
nent inversion layer is puzzling in the 
extreme. In passing from the second to 
the permanent inversion layer, the wind 
is stilled to a breeze, the velocity decreas­
ing from 25 to 80 per cent. The air blows 
no longer in a steadily easterly direction, 
but almost as capriciously as it does at 
the surface of the earth. Dryness, exces­
sive dryness, is another characteristic of 
the permanent inversion layer. In sum­
mer time, the permanent inversion layer 
begins at a height of about 7% miles 
above the earth; the higher it lies, the 
colder it is; the lower it lies, the warmer 
it is. There is no bodily shifting up 
and down of warm and cold masses of 
air, so that a current ascending from the 
lower level spreads out when it encoun­
ters the permanent inversion layer, just 
as hot air which strikes the ceiling of a 
room. 

Up to about 10 kilometers the decrease 
of temperature is almost adiabatic, then 
in the next 5 kilometers there is usually 
a rise in temperature of 8 deg. to 10 deg. 
C., with isothermal conditions up to at 
least 26 kilometers. The lower zone Teis­
serenc de Bort calls the "troposphere, " 
and the upper one the "stratosphere." The 
former is a region of violent atmospheric 
disturbances, for it has been shown 
that cyclones do not extend above the 
cirrus clouds, though anti-cyclones per­
sist to greater heights, and therefore the 
stratosphere is lowest in the cyclone and 
highest in the anti-cyclone, and its level 
sinks from tlie equator to the poles. The 
stratosphere is a region of interlaced cur­
rents and small vertical movements. 

Up to the height of the permanent in­
version layer, the temperature falls at 
an average of one degree C. per 100 

(Ooncluded on page 401_) 
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paper of immense practical value to the 
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THE SHRINKAGE AND WARPING 
OF TIMBER. By Harold Busbridge. An 
excellent presentation of modern views; 
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SUPPLEMENT 1500. 
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Monroe Hopkins. Fully illustrated. SCIEN' 
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written, instructive and copiously illustratea 
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HOME MADE DYNAMOS. SCIENTIFIC 
AMERICAN SUPPLEMENTS 161 and 600 con­
tain excellent articles with full drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 720 and 793 de­
scribe their construction so clearly that any 
amateur can make them. 

DYNAMO AND MOTOR COMBINED. 
Fully described and illustrated in SCIENTIFIC 
AMERICAN SUPPLEMENTS 844 and 865. 
The machines canberun either a s  dynamos 
or motors.. 

ELECTRICAL MOTORS. Their Con­
struction at Home. SCIEN-TIFICAMERICAN 
SUPPLEMENTS 759.761.767.641. 

Price 10 Cents each, by mail 

Fuel feeder, Harding & Saeger .... ..... .... 940.313 
Furnace, J. R. Fortune .......... _ .......... 939,997 
Furnace fire door, J. R. Fortune ... 0 • • • • • • • • •  939,996 
Furnaces, rabble for ore roasting, A. V. 

Leggo ..... _ ...... __ ..... __ . . . . . . . . . . .. 940,537 
Gage movement frame, Blanchard & Crocker 940,379 
Gambrel, hog, C. G. Coultas .......... __ " __ 940,434 
Garbage can and rubbish burner, combined, 

E. D. Smith ....... _ .......... __ ........ 940 082 
Gas and carbureted water-gas, manufactur-

' 
Ing mixed coal, W. Thomas .. __ .. ...... 940,289 

Gas generator, acetylene, Z. A. FerreL ..... 940,384 
Gas lighter, F. H. Pomeroy _ ..... _ .......... 940,276 
Gas lighting and extlngulsbing apparatus, V. 

C. J. Nlghtingall . . ..................... 940,610 
Gas ligbts from a distance, apparatus for 

lighting and extinguishing, Nossen & 
Bergstrom ........... _ ....... __ ........ 940,046 

Gas main stopper, P. Goodman .. __ ....... " 940,458 
Gas mantle fixture sbock absorbing device, 

H. E. Woods ...................... __ . .. 940 629 
Gas producers, vibratory diSintegrator for, J. 

' 
J. Astor ....... _ ..................... " 940,493 

Gas washer, W. Feld ..... _ ............ _ .... 940,103 
Gases, apparatus for purifying burner, J. B. 

F. Herreshoff ... c .... __ ...... _ ... . ..... 940,596 
Oases, purification of burner, J. B. F. 

Herresboll .. _ _  ......................... 940,595 
Gasolene engine, J. C. Johnson .. __ ......... 940,027 
Gate, J. E. Mullen .. _ ........ _ ............. 940.044 
Gate hook, C. L. Smith _ .. _ .. ___ . ___ ........ 940,205 
Gate operating sttachment, J. B. Faulkner .. 940,306 
Gear train, double pinion toothed W. Trew-

hella ................... _ .. : ... . . . ..... 940,0!1l 
Gearing, H. C. Schroeder .. _ ................ 940,200 
Gearing, friction, J. L. Graham _ ........... 940,006 
Glassware, mechanism for producing hollow 

C. J. Koenig ...... _ ................... : 940,165 
Grader, road, Hadley & Smith .............. 940,389 
Grain drier, P. Provost. ...... _ ..... ___ ..... 940,190 
Grass crimping apparatus, W. F'. Wyman ... 940,630 
Grate, revolving, A. L. Wilson ... _ .. _ ...... 940,G70 
Grinding machine, C. H. Nortl'n et al. ...... 940.5,18 
Grinding machine driving gear, J. M. Tbomp-

S8n ' " - . . . • . • . . • . .  _ .. _ . . . . . . •  __ ...... _ 940.089 
Grinding mill, J. C. Clark .................. 940.513 
Gun hose, automatic, G. L. Wetzel. ........ 940,101 
HameR faste.ner, adjustable, J. Oppenheim .. 940.269 
Hammers, dIe holder for drop, W. F. Gorton 940,005 
Hammers, water attachment for pneumatic, 

Carnaban & Murphy __ ...... " ............ 940.510 
Harness, H. H. Crawford .................. 939,985 
Harrow, R. C. Bowman .............. __ .... 940,501 
Harrow, disk, C. S. Sharp .................. 940,203 
Harrow, guarded end steel level, W. E. 

J. M. Hanson's Magazine Agency 
240 Hanson Block, Lexington, Ky. 

Johnson ... ............. _ .. _ ... __ ' " .... 940.160 
Order through your newsdealer or from Harvester, beet, G. A. Pingree ............. 940,189 

MUNN & COMPANY. Inc. Hat, J. R. Rash ...... - -....... -............ 940,062 

361 Broadway " 
Headligbt cover, C. W. Houghton ........... 940,156 

New York Headli�ht, locomotive, S. W. Emery ........ 940,446 
Heat transmitter. H. Frieden thaI. .......... 940,244 

..... __________________ 1 Heating apparatus, N_ B. Wales ...... - ... .. 940.567 

Hod, H. McLane ........................... 940,350 

;;,;;,;;,;;,;:;;:;;;,;;,;:;;:;;;,;;,;;,;:;;;,;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;:;;;;;;;;� H In ging gage, W. II. Ge Ibn ugh. . . . . . . . . . . .. 940.001 

CURIOSITIES OF THE SKY 
By GARRETf P. SERVISS 

AN intimate and authoritative description of the curious bodies and 
lights to be seen in the sky. He sees these things, reads about 

them, and hears now and then of some wonderful new discovery­

but he never knows quite what it is all about. This book will tell 
him-authoritatively, for its author is a distinguished astronomer. 

The photographs include many taken at the Lick and Yerkes Obser­
vatories during the most recent investigatiollS. The book is one to 
be recommended to all sorts of readers, whether they are scientifically 

minded or not. 

Fully Illustrated from Photographs and Chart Drawings. 
Crown 8vo, Cloth, $1.40 net 

IMAGINATION IN BUSINESS 
By LORIN F. DELAND 

A DISCUSSION and analysis, from the business man's point of 
view, of the methods of business life, and the reasoning that 

underlies them. By imagination in business the author means the 
power to comprehend the instincts and prejudices of human nature, 
and to depend upon human nature itself to carry them to success. 

16mo, Cloth, 50 cents net 

The VALOR of IGNORANCE 
By HOMER LEA 

THIS book is suited to the hour, and certain to arouse wide discus. 

sion. Its object is to show the unpreparedness of the U, S. for 
war. Mr. Lea deals with conditions that render us liable to attack, 
and discusses a plan by which the Japanese might seize and hold the 
Philippines, Hawaii, Alaska, and California. 

Crown 8vo, Gilt Top, $1.80 net 

HARPER & BROTHERS 

Hoisting apparatus, G. Hammond ........... 940.148 
Holdbac!,. M_ D. Schaller ...... ... .... ...... 940,620 
Holder. G. Stocker _ .............. . ......... 940,086 
Horseshoe, G. Loeffler ........ _ . _ ........... 940.337 
Horseshoe calk former, E. N. Childs ........ 940,235 

I 
Hose supporter, E. C. Scruggs ............... 940,285 
Ice crecper for horsesboes, G. H. Echols .... 940,381 
Ice hurv.esting and cutting apparatus, plate, 1 D. J. Havenstrite_. -. . .......... - .... . .  940,013 
Ingot mold. E. Gatbmann .................. 940,386 

I Insect catcber, E. Attaway .. _ .............. 1)40,116 
Insole or support for deformed feet, I. 

I Tauber .... " ............................ 940,564 
Insulating fabrics, making, C. F. Peterson .. 940,188 
Kinetoscope. Pink & Fletcher ........ _ ...... 940,275 
Knife and fork scourer, W. D. Holmes ..... 940.018 
KnOCkdown box, T. A. Br-enner ...... ____ ... 940,122 
Labeling machine, F. O. Woodland .. __ .. __ .. 940,105 
Lacing tool and square. belt. H. T. Mumford 940,400 
Lacing tool, belt. H. T. Mumford ........... 940,401 
Lamp, E. Schmidt.. __ " .. __ ... __ ....... _ ..... 940,073 
Lamp attachment, mercury, C. P. Steinmetz. 940,209 
Lamp chimney, G. H. Lee ....... _'" _ .. .... 940,468 
Lamp globe, A. H. Humpbrey .. _ .... : ....... 940.530 
Lamp sbade, electric, N. C. Bebln .......... 940,649 
Lathe tool, combination, O. Carlborg ........ 940.301 
Lathe tool holder, J. & W. Carr ............ 939,976 
Leather and the like creaSing machine, E. 

B. Stimpson .. _ ............... __ ....... 940,084 
Leather cutting, beveling. splitting, and 

grooving machine, C. Hildebrandt. ...... 940,390 
Ledger, self-indexing loose leaf, P. W. 

Schwander .. __ ......... -. __ ............ 940.560 
Lemon squeezer, J. Wiendl .. __ ............. 940.628 
Lens grinding machine, F. Bucbhop ..... .... 939,975 
Lifting jack, E. Cook .. __ ........ ..... ...... 940,433 
Light. See Electric light. 
Llgbtning arrester, C. T. Mason ... ......... 940,176 
Lightning arrester, E. W. Vogel. ........... 940,220 
Lip turning machine, W. H. Hooper ........ 940.020 
Lip tUl1ling machine, channel, W. H. Hooper 940.019 
Liauid fuel burner, R. M. Hammond .... _ ... 940.149 
Liquid fu .. 1 combustion engine, H. R. Setz .. 940.369 
Liquids, filling apparatus for, S. Schlangen .. 940,366 
Lock, B. Borland .. _ .,. __ .......... __ ....... 940.300 
Lock escutcheon, P. K. Magruder ........ _ .. 940,261 
Locomotive tender frame, C. H. Howard .... 940.157 
Log loading apparatus, A. W. Kurz ..... _ ... 940,331 
Logging car standard attachment, M. Ma-

jette .. __ ....... _ .......... _ ........... 940,262 
Loom for weaving tufted pile fabrics, J. P. 

Hnmphrles ....... . ..... _ ... __ .... __ .. 940,531 
Loom let-off mechanism, narrow ware, G. W. 

Kuennetil ........ " ....... _ .. __ .......... 940,330 
Loom warp, means for applying wax to, W. 

F. Mintel ...... __ .... _ . _ ... __ ....... " 940,607 
Loom weft-replenishing mechanism, auto-

matic, M. L. Stone ...... ___ ............ 940,286 
Looms, differential filling supply gaging de-

vice for. S. S. Jackson .. __ '" .......... 940.600 
Lubricator. J. A. Martin ..... .......... ..... 940.339 
Lnbricator, R. C. - Agner ............... _ .... 940.572 
Magnetic " s(parator. W. B. Moore ........... 940,266 
Mail hag catcher, W. Weyer .. _ ... _ ." ........ 940.102 
Mail bag deliverer, H. J. Sanderson ..... .... 940;618 
Mail catching and delivering device for rail-

ways, W. M. Moloney .......... ______ ... 940,180 
Mall crane, H. J. Hedrick_ ..... __ .... _ . .. .. 940,152 
Mail delivery car, rural, W. B. Yarberry ... 940.107 
Mail marking machine, W. Barry .. __ ..... " 940,496 
Mailing tube, V. Guertin ................. _ .. 940.146 
Malt kiln. 0_ II. Luebkert. ....... _ ... __ .... 940,172 
Mantie, incandescent. O. Kaufmann, ... _ .... 940.639 

,Match safe, W. G. Monk .... _ .............. 940.344 
Match safe, J. E. Gearhart.. _ ... _ .... ...... 940.387 

� Matrices, producing, P. T. Dodge _ .... _ ...... 939,988 "
I 
Measuring device, chest expansion, C. W. 

Kennedy et al.. _ ....... _ .. ___ ...... _ ' " 940,256 

I 
Measuring instrument, O. W. Dolph ... . .... 940,439 
Measuring instrument, electriC, A. H. Hoyt, 

940,318, _ 940,319 
Measuring tank, liquid, Smith & Meyer _ .. _. 940,206 1 Metal working machine, Sanford & Marsball. 940,619 
Metal working machines, work support tor, 

W. F. Zimmerma\ln ............. ....... 940,418 

I 
Metallic tie. M. F. Bonzano ...... -.. . . . ..... 940.500 
Meters, gearing for, A. F. Hintze ... ....... 940.638 
Milk heater. A. H. Schlueter ___ .......... .. 940,367 
Mine, submarine, A. P. Broomell . .......... 940,506 

Mirror, portable, O. W. AngelL ............. 940,1111 I 
Mirror, H. Varder .. ... .................. ... 940.411 

Mixtures, obtaining Intimate, E. Dor-1.. ____________________________________ • Delattre ..... . ... , ..................... 939,989 

Pl_ mention tlse SCIENTIFIC AMERICAN when writin6 to Gdflem..n, 



meters (one degree F. per 182 feet ) .  Be­

cause of the constant upheavals to which 

the air is subject in its lower levels, this 

average rate of temperature reduction as 

we ascend is not always observed. Some­

times it even happens that for a short 

distance the thermometer rises instead of 

falls, but ultimately the temperature 

drops at a uniform rate until it reaches a 

point lower than that recorded by any 
North Pole explorer. 

The three layers of air which have been 

discovered by kites and balloons inter­
mingle but slightly; one floats upon the 

other as oil floats upon water. Of the 
great ocean of air at the bottom of which 

we move and live, three-fourths lies be­
low the permanent inversion layer. All 

our storms, our clouds or dust are phe­

nomena of the lower two layers . 

....... 

Treatment ot" the Eye by X-Rays. 
(Oontinued from page 394.) 

cyclitous stages, a very moderate appli­

cation of X-rays does not have an injuri­

ous effect upon the ocular tissues and 

is able, with the aid of local medication, 

to overcome the disease. In this connec­

tion I may cite a personal experience, in 
which one of my patients was afllicted 

with a serious ocular traumatism, per­

foration of the cornea, traumatic cata­

ract, and plastic iridocyclite of fifteen 

days' standing. The case was brought 
to me for consultation on the 2d of 

February, 1907. 

The eye was hypotonous, vision wa_s 

extinct, hardly a sensation of light being 

preserved. The case seemed to be hope­
less, and in despair I made, in the course 

of one week, four applications of X-rays, 

extending from the 2nd to the 14th of 

February, and simply prescribed atro­

pine. 

On the 3d of April improvement was 

apparent, the eye resumed the normal 

tension, although there still remained 

perikeratic inflammation and only a very 

weak luminous perc.eption. 

A new radio-therapeutic treatment was 

effected the same day, and on the 5th of 
June all traces of the inflammation hav· 

ing completely disappeared a month 
previously, I was able to extract the 

cataract with complete success. 
It is certain that one single case is not 

as safe to base conclusions on as is a 

series of observations on analogous cases. 

I have always thought, however, as a 

result of my experience in this case, that 

I would never have been able to obtain 

such a rapid improvement and radical 

cure without X-raYIi. 

Since 1907 I have treated in this man­

ner six cases of iridocyclite and a case 

of optic neurosis by the continuous rays. 

In the four initial treatments I have 
never applied irradiation too strongly, 

since the very first case (cataract and 

leucoma) revealed to me the danger of 

repeated treatments. The treatment has 

been considerably diminished in dura­

tion, and the cure is effected more rapidly 

than by ordinary medication. Irradi­

ation of neurosis six times in the course 

of two months did not result in any im­

provement, but was terminated by opti­

cal atrophy. 

This personal experience corroborates 

the conclusions of Cook and of Coover 
regarding the discontinuous effects of 

X-rays. The observations reported by the 

latter apply to intermittent X-rays, 

which seem, in those cases where they 

have been utilized, to have a particular 

efficacy upon processes of cellular regen­

eration. 

The cases treated by Coover related to 
four ulcerous corneas, two iridocyclites, 

and three optical atrophies. The ulcers 

and the iridocyclites were cured in a few 

treatments ;  and as for the atrophies of 

the optic nerve, an improvement was 

achieved in one case after four treat· 

ments, in another after three treatments, 

and in the last case after seven treat­

ments. 

. These really striking results, especially 

in cases as grave as optic atrophy, lead 

(Ooncluded on vage 403.) 
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A WEEKLY MAGAZINE FOUNDED IN 1848 

A MAGAZINE WITH A HISTORY 
Founded in 1848, THE INDEPENDENT has for sixty-one years 

maintained a high rank among the foremost American periodicals. It has 
championed causes which were once bitterly attacked, but are now uni­
versally accepted, such as the abolition of slavery and the higher 
education of women. In its columns, the great questions of the day 
are discussed editorially and by outside contributors of authority. 

A WEEKLY NEWS REVIEW OF THE WORLD 
The first eight pages of every issue are devoted to a summary 

of the events of the week thruout the world. This boiled down in­
formation is the substance of the contents of a hundred newspapers 
and as many magazines. To read THE INDEPENDENT is to keep in­
formed of the best that is being thought and done. 

ORDER BEFORE THE ADVANCE IN RATE 
On January I, 1910, the subscription price will be raised from 

two to three dollars a year. To all names sent us before that date 
we will send the remaining issues of 1909 free, and one full year 
in advance to January I, 191 1 ,  for two dollars. By accepting this 
offer you will obtain about sixty copies of a High Class Illustrated 
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THE INDEPENDENT, 130 Fulton Street. New York 
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Durabil_ity ! r 
Waltham Watches will last 

a lifetime or more, but get 
your watch started right. Buy 
from no one but a regular 
jeweler. Many little accidents 
may have happened to a watch 

130 Fulton Street. New York 

Moistener and affixer, automatic stamp. W. 
Z. Bean . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,497 

Moistening- device, L. W. Homire . . . . . . . . . . .  940,598 
Mold, J. R. Kay . . . . . . . . . . . . . . . . . . . . . . . . . . . . 940,463 
Molding articles, L. H. Baekeland . . . . . . . . . .  939,966 
Mortar or (-oncrete mixer, A. M. Peterson . .  940,552 
Motor control system, E. F. W. Alexander-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,112 
Motor control system, electric, A. C. East-

wood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 940,241 
Motor starting apparatus, electric, S. B. 

Paine . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,550 
Motors, arrangement for regulation of speed 

of compensated single-phase, Arnold & 
La Cour . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 940,492 

Music turner, E. E. Van Dine . . . . . . . . . . . . . .  940,219 
Nail puller, L. Scarbrougb'_ . . . . . . . . . . . . . . . . 040,197 
Nozzle, spraying, A. E. Preston . . . . . . . . . . . . . 940,477 
Nut and wrench, combined, A. A. Frlz . . . . .  940,000 
Nut lock, M. H. McCoy . . . . . . . . . . . . . . . . . . . . . 940,267 
Nut lock, L. S. Brach . . . . . . . . . . . . . . . .. . . . . . .  940,503 
Nut lock, T. Loughlin . . . . . . . . . . . . . . . . . . . . . .  940,605 
Obstetrical device, H. J. Barnes . . . . . . • • . . • .  940.576 
Oil burner, automatic, A. H. Llght . . . . . . . . . .  940,539 
Oil cloth cutting knife, A. H. Fesemyer . .. . . 940,308 
Oil cup for planes, D. James . . . . . . . . . . . . . . .  940,324 
Oiling device for gas meter diaphragms, 

automatic, J. R. Daly . . . . . . .  , . . . . . . . . . .  940,304 
Oven, ba ker's W. Schoenhaar. . . . . . . . . . . . . . . 940,559 
Package, metal, J. H. La Fave . . . . . . . . . . . • .  940t16R 
Packing and display case, F. S. Ferry . . . . . .  940,451 

Palmer Motors and Launches 
Two and Four Cycle. One, Two and Four 
Cylinder. :o!tationary and Marine. One to 
Twenty H. P. Catalogue FREE. 

PALMER BROS., Cos (Job, Conn. 
New York: 30 E. 20th St. Philadeifhia: The Bourse. 
Bost<ln: 85 Union St. ProvidElnce, p�':ti::fdd:lr��' � Po,t1and Pier. Seattle, Wash.: 

800 FirstAve. So. 
Vancouver,B. C.; 

j 1600 Powell St. 

40 1 

WALTHAM 
WATCHES 

in transportation from the fac­
tory to store. Regular j ewel­
ers know how to find out and 
remedy such things, and they 
do before selling anyone a 
watch. 

Packing reclprocattng pistons and the like, 
means for, S. Robinson . . . . . . . . . . . . . . . . . 940,068 

Pail, dinner, E. M. & G. L. Adams . . . . . . . .  940.571 
Pall. milk, C. E. Shreve . . . . . . . . . . . . . . . . . . . .  , 940,372 
Pallet setting Implement, G. W. Riebe . . . . . .  940,278 
Paper bag machi"e, E. E. Claussen . . . . . . . . . .  940,515 Free Catalogue of 

Scientific and 
Technical Books Free 

N. B.-When buying a Waltham 
Watch always ask your jeweler 
for one adjusted to temperature 
and position. 

Paper bag machines. diamDnd fold forming 
mechanism for, C. D. King . . . . . . . . . . . . .  940,534 

Paper bag manufacturing machine, E. F. 
Muller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,183 

Paper box, C. B. Davis . . . . . . . . . . . . . . . . . . . . .  940,634 
Paper box covering machine, C. W. Mac-

Donald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  940,541 
Paper decoration, A. Simonson . . . . . . . . . . . . . .  940,484 
Paper roll holder, H. O. Itoscbery . . . . . . . . . .  940.364 
Paper receptacle, G. H. Griffiths . . . . . . . . . . .  940.592 
Pastry cutting machine. E. B. Coburn . . . . . . . 939,981 
Pen nib, fountain, D. Cameron . . . . . . . . . . . . .  940,509 
Pencil, polYPoint, J. C. Haring . . . . . . . . . . . . .  940,247 
Pencil sharpening device, R. W. Pittman . .  940,613 
Petroleum burner, W. H. Eaton . . . . . . . .•. . . .  940,305 
Phonograph records, apparatus for making 

dnpllcate, J. W. Aylsworth • . . . . • . . . • • . .  940,631 

Pktue mention the SCIENTIFIC AMERICAN wMn writing to "duert;'e,.. 

We have just issued a new edition 
of our Catalogue of Scientific and 
Technical Books, which contains 
144 pages, and a copy will be mailed 
free to any address on application. 

MVNN & CO_ , Inc. , Pnblisbers of Scientific American 
361 Broadway, New Y,orlc 
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