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THE EFFECT OF THE WAR ON NAVAL CONSTRUCTION. 
Among the many surprises of the Japanese war is  

the fact that it is likely to produce but few changes 
ir. naval construction. So true is this, that the results 
may be taken as a triumphant vindication of the the
ories upon which the navies of the world have been 
built up. 

When the full technical story of the struggle comes 

to be written, and the facts regarding the behavior of 
the war material have been collected, and the lessons 
deduced therefrom, naval constructors will, no doubt, 
see where they can improve on existing designs; but 
it is safe to say that the improvements will consist in 
modifications of a minor character. Already the fact 
is recognized that the present distribution of the total 
displacement of a navy among battleships, armored 
cruisers, protected cruisers or scouts, and torpedo 
boats, is about the best that can be made, and that 
each type of vessel is admirably adapted to the par
ticular work which it has to do. 

This result has the twufold effect of strengthening 
the confidence of the naval architect in his work and 
of giving a flat rebuke to tile thousand-and-one naval 
cranks, who decry the big battleship and cruiser, and 
tell us that the torpedo boat and the submarine are 
destined to revolutionize naval construction, and sweep 
our big ships from the high seas. As a matter of fact, 
naval construction is a process, not of spasmodic revo
lution, but of steady and consistent evolution. By the 
strict law of the survival of the fittest has the battle
ship grown to its present hug!3 proportions, and tal,en 
its place as the secure foundation upon which the 
whole structure of the navy is built up. 

In the matter of details, however, there will be 
changes. The fleet action of August 10 (described in 
the SUPPLEMENT of December 31, 1904, and the SCIEN

TIFIC AMERICAN of March 11, 1905) was carried on, 
from

' 
the opening of the battle shortly after noon until 

3 o'clock, at a range which was never less than six 
miles. In the second phase of the engagement the bat
tle reopened at a range of four miles, and the distance 
between the ships was not reduced to two miles ( which 
was hitherto supposed to be the probable battle range) 
until about an hour before the close of the fight. Now, 
at distances of from four to nine miles, at which last
named range, according to Capt. von Essen, the battle 
opened, only 10-inch and 1 2-inch guns can be used to 
any effect. Moreover, the greater the range the greater 
the advantage to the expert gunners; and hence it will 
be found that in the future the tendency will be to 
discard in our battleships, and to a l ess extent per
haps in our cruisers, any guns below a caliber of say 
9.25 inches. Already, indeed, England is building two 
battleships which carry 9.2 guns in place of 6-inch 
guns in the secondary battery. 

Armor, if of good quality, has proved wonderfully 
efficient, and, as far as we can learn, the cases of pene
tration of armor are very few. Probably we shall see 
in the future a disposition to reduce the thickness of 
the armor, and utilize the

' 
weight thus saved by in

creasing the armament. Or, if that be not done, the 
armor will be extended over a wider surface. It  would 
be odd if we should cpme back to the type of the 
French "pupuy de I,.,Qme," built some fifteen years 
ago, which .was completely clothed with armor over 
the whole of the .topsides and well down below the 
waterline. As a method of. protection to the guns and 
crews, turrets are preferable to casemates. They have 
the objection that they are liable to become jammed 
by shell fragments; but this could be overcome by 
giving heavier protection in the wake of the turntable. 

A serious problem that may well occupy the atten
tion of our naval constructors is the protection of the 
u,ptakes and smokestacks. A high-explosive shell, 
bursting within a smokestack, tears it asunder, giving 
it the appearance of a burst steam pipe. When this 
happens, it is impossible to maintain steam in the boil
ers; speed is cut down; and the ship is at the mercy 
of her opponent. It is not unlikely that the practice 
which some navies have followed of armoring the base 
of the smokestacks, will be widely followed, and that 

Scientific American 
the protection will be carried up to a greater height. 
This will be costly on displacement, and will have a 
serious effect on stability, but it will probably be done. 

The torpedo boat has neither gained nor lost in repu
tation by the war, at least in the estimate of naval 
experts. I t  has done neither more nor less than they 
expected it to. Up to the Battle of the Sea of Japan 
not a single battleship had been sunk by a torpedo 
boat in action ; and we shall have to await the arrival 
of authentic details to be sure that such a thing hap
pened in Korea Straits. 

The steering gear  is another vital point which the 
searching fire of the Japanese has reached at times 
with disastrous effect. Several steering stations must 
be installed. In this connection, we are reminded of 
a portable electric steering wheel, which was described 
to the Editor by Lord Crawford during his recent 
visit. It consists of a circular disk with contact points, 
which may be carried to any part of the ship, even to 
the masthead if desired, and attached to electric cables 
which lead to the electric steering wheel . I f, as in the 
case of the "Czarevitch" in the battle of August 10, 
the conning-tower steering gear becomes disabled, the 
portable gear can be carried to some other post on the 
ship, and immediately attached to the steering-gear 
wiring. 

This duplication of parts might well be carried out 
with regard to other elements of control and direction, 
such for instance as the range finders. Both vertical 
and horizontal range lines should b e  established on 
every ship·, and more than one of each, i f  possible. 
This is rendered necessary by the fact that the ten· 
dency, so common in this war, to overshoot, has re
sulted in the fighting tops or platforms on which the 
vertical range finders are established being swept by 
a storm of shell .  To preserve the integrity of the 
range-finding apparatus should be one of the naval 
constructor's very first endeavors. 

Finally, as a precaution against the formidable men
ace of mines, and the less formidable menace of the 
torpedo, something must certainly be done to more 
fully protect the flotation of the warship. The Ger
mans have taken up this problem already, and are out 
with a design for a double-doubl e  bottom, one within 
the other. The idea is a good one, did it not make 
such inroads on the displacement. It will be necessary 
to adopt the double bottom, or go in for a greater 
subdivision of compartments. More nume�ous com
partments would involve enormous inconvenience in 
the working of the ship, and would be eostly in dis
placement. However, measures of some kind will have 
to be taken, for the very first desideratum in a fighting 
ship is that she shall  float. 

It can readily be seen that the modifications above 
mentioned all  imply an increase in weight and size. 
Battleships, we venture to say, will in the future grow 
larger, not less, and they will unquestionably continue 
to be the most numerous and important type among 
the ships of the navy of the future. 

.... � .. 
FAST LONG-DISTANCE TRAINS. 

The announcement by both the New York Central 
and the Pennsylvania systems that they are about to 
put on an eighteen-hour train to Chicago will bring to 
the public mind the fact that these two companies each 
placed in service two or three years ago a twenty-hour 
train between the same cities. The Pennsylvania Rail
road system ran its train for some months, and after 
a checkered career it was taken off, for the ostensible 
reason that it interfered with other traffic. The New 
York Central train has continued in service, running 
w.ith remarkable regularity. The Pennsylvania system 
has been spending large sums of money in reducing the 
heavy grades and sharp curvature on its mountain di· 
vision, and the changes in location have led to a re
duction of the total distance from Jersey City to Chi
cago to 904.4 miles. The total distance over the New 
York Central route is 959.15 miles, a difference of over 
50 miles in favor of the Pennsylvania route. On the 
other hand, While the grades and curvature on the 
New York Central system are comparatively easy, those 
on the Pennsylvania route, especially where it passes 
through the mountains, are heavy and continuous. 

Because of the longer distance traveled it is l ikely 
that the fastest speed over long distances will have to 
be maintained by the New York Central flyer, and that 
the credit of possessing the fastest long-distance train 
in the world will continue to belong to the latter sys
tem. 

The question of the continuance of a fast service of 
this kind, is one for the public to d ecide. If these 
trains are well patronized, they will. continue to run; 
and should the demand for this class of service become 
general, we may look to see not one but several 
eighteen-hour trains running between New York and 
Chicago. Both of these great railroad systems are well 
equipped for running these fast trains day by day with 
perfect regularity, and the practicability of such a ser· 
vice depends entirely upon the question as to whether 
it can be made to pay. , 

As to which train will give the steadier and smouth
er running, there can be no doubt that the New York 

Central, because of the absence of any mountain divi
sion, will be at a decided advantage. 

In running over its mountain division the Pennsyl
vania flyer, if it is to be on time, will have to negotiate 
the curves at a speed for which no amount of super
elevation of the outer rail can fully compensate, and 
"rail-sickness" may claim its victims. Moreover, the 
three-tie suspension joint of the New York Central sys
tem, in which an extra tie is pl�ced immediately be
neath the joint, entirely removes that persistent "ham
mering" which is such an ever-present nuisance on 
some fast expresses. 

•. • 1" 
VENTILATION OF THE SUBWAY. 

During the construction of the New York Rapid 
Transit Subway, the SCIENTIFIC AMERICAN frequently 
drew attention to the fact that one of the most serious 
and difficult problems connected with the undertaking, 
was that of ventilation. At that time we contended 
that for the circulation and renewal of air within the 
tunnel something more would be required than the 
piston-like action of the trains, which the engineers 
believed would prove sufficient for the purpose. After 
the opening of the Subway we were agreeably surllriE>ed 
to find that, although a moving train filled only about 
one-fourth of the cross-sectional area of the four-track 
tunnel, it proved sufficient to produce strong currents, 
which caused a liberal inflow and outflow of air at the 
station entrances. Moreover, the renewal of the Sub
way atmosphere thus brought about was greatly as· 

sisted by the action of the easterly and westerly winds 
at the Subway entrances and exits, the strong down
ward current at the entrances facing the wind and the 
equally strong upward currents at the upposite en
trances faCing away from the wind, clearly proving 
that a very thorough circulation of air was taking 
place, at least at the stations. Nevertheless, now that 
the warm weather has come, it cannot be denied that 
the condition of the atmosphere in the Subway is very 
disappointing. That the oppressiveness is not alto
gether due to l ack of circulation and renewal of the 
air, is proved by the fact that the air currents at the 
entrances and on the platforms are as strong in the 
warm as they were in the cold weather. Just what the 
unpleasant symptoms are due to is a question difficult 
to determ ine, but they are probably caused by the in
creased temperature acting upon the naturally humid 
atmosphere in the tunnel, and upon the odors due to 
exhalation from the enormous crowdlS that use the tun
nel, especially at the IUEh hours. 

Much of the discomfort is due to the fact that a re
freshing drop in temperature on the street is not felt 
until some hours afterward in the Su.bway, and a per
son entering from the cooler outside atmosphere is apt 
to suppose that the heated air is an evidence of vitiated 
atmosphere. The probl em of properly ventilating the 
system will be one of the most difficult yet undertaken 
by the engineer.  Some relief may be obtained by in
stalling a system of fans, but it would have to be put 
in upon a very costly scale before it would add ma
terially to the renewal of air that is now taking place 
at the station entrances. It is of course unreasonable 
to expect that travelers in the Subway will enjoy as 
pure an atmosphere as that of the elevated system; but 
if the oppressive symptoms continue to increase as the 
midsummer heat comes on, some steps will certainly 

have to b�
.
en to mitigate the nuisance. 

� ....... 
'THE SUBMARINE BOAT DISASTERS. 

1'he recurrence of fatal explosions on board the Eng
lish submarines, to say nothing of some of less fatal 
character that have occurred in our own and other 
navies, must go far to shake the faith of naval officers 
in this type of craft. The explosion referred to in 
our own navy happened when one of our boats was 
making a trip down to Southern water5. The subma
rine did not founder, but the injuries to the crew were 
serious. The trouble was attributed to the accumula
tion of explosive gases within the vessel . Later, in 
February last, a shocking disaster happened to the 
B ritish submarine A5, which blew up off Queenstown, 
six of her crew being killed and twelve seriously in
jured. While a rescuing party were getting out the 
victims, a second explosion occurred, causing further 
injuries. And now there come from the other side the 
tid ings of an accident of a similar character, but ac
companied with a more terrible loss of life. While 
submarine AS, which is of the same type as A5, was 
engaged in practice outside Plymouth breakwater,. 
three distinct explosions were heard, and the vessel, 
which seems to have been lying at the surface with 
hatches open, sank in several fathoms of water. Ac
cording to telegraphic reports, the explosion could not 
have been fatal to all on board, as signals were made 
some time after she went down, stating that she was 
submerged and could not come to the surface. Subse
quently to this there was evidence of another explosion, 
and all hope for the fourteen men that went down 
with her was abandoned. In this connection we are 
reminded thl1t another British submarine, known as 
AI, was struck by a steamship while engaged in maneu
vers last year, and sank with a 103S of all 1:1.er crew. 



In the presence of these disasters, all of which have 
happened during peaceful maneuvers or practice, it 
will require some well-fortified evidence that the sub
marine has done effective work in the Sea of Japan, 
before our confidence in this new engine of war can 
be re-established. 

• •• I • 
SELECTION OF TRANSMISSION VOLTAGES. 

BY ALTON D. ADA:ilIS. 
Electric transmission is now regularly carried on 

over distances up to 154 miles, the length of line be
tween Electra power house and San Francisco, and 
with voltages up to at least 50,000, the pressure on the 
circuit between Shawinigan Falls and Montreal. 
From these superlative distances and electric pressures 
the line lengths and voltages drop gradually to the 
numerous transmissions of ten miles and less at not 
more than 10,000 volts. 

Between the transmission over ten and that over 
150 or 200 miles, there is evidently a wide range in 
choice of practicable voltage, though such choice should 
turn on well-defined engineering considerations. Like 
many other engineering problems whose solutions de
pend on various conflicting factors, the relation of 
voltage and distance has been differently fixed in actual 
transmissions. A broad survey of the majority of 
transmissions, long and short, will show, however, a 
fair approximation to a constant relation between volt
age and distance, in a great number of cases. Such 
a relation once established on sound considerations, 
and illustrated by numerous examples, is obviously 
very convenient in the selection of a voltage for any 
particular case. 

By the fundamental laws of electric circuits, it is 
known that the weight of conductors varies directly 
with the squares of their lengths, when the power 
transmitted, the voltage, and the loss are constant, 
and that the weight of conductors varies inversely as 
the square of the voltage, when the power, loss, and 
distance are constant. From these rules follows the 
one so often repeated in connection with transmission 
problems, that the weight of conductors remains the 
same with constant power and loss for all lengths of 
line, if  the voltage is increilsed directly as the length. 
Attractive as this rule appears at first sight, it is prob
ably safe to say that no group of transmission systems 
can be found that illustrate its application over a wide 
range of distances, say 10 to 150 miles. Certain it is 
that if any such group of transmissions can be found 
it will exhibit poor engineering in either the shorter 
or the longer lines. 

A rule of which much less is heard, though its im
portant illustrations in practice are far more numer
ous, may also be drawn from the two fundamental prin
ciples first stated. This rule is that with constant 
power and loss on the line, the cross section of con
ductors remains the same if the voltage of transmiS
sion varies directly as the square root of the length. 
If these relations are maintained, the weight 'of con- ' 
ductors obviously increases directly with the length of 
line, whereas with constant voltage the weight would 
increase as the square of the line length. The increase 
of voltage with the square root of the distance thus 
gives the line structure a constant cost per mile what
ever the length. 

It requires but a glar"ce to show that a direct in
crease of voltage with distance, so as to hold the 
weight of conductors cO!',btant for a given power and 
loss, would soon carry line pressures beyond the limits 
of present practice. A voltage of 10,000 has been so 
generally and successfully used on transmissions under. 
a great variety of climatic conditions, is so easily in
sulated, and adds so little to the dangers of much lower 
pressures, that it is very seldom too great for trans
missions of five to ten miles. If 10,000 volts is adopted 
for a five-mile line, and a proportionate increase of 
pressure is made for a 100-mile line, the latter must 
operate at 200,000 volts, or about four Um.es: the great-' 
est pressure now in use for power transmission. Even 
if a line ten miles long at 10,000 volts is taken as 
the starting point, a line of 100 miles requires 100,000 
volts, if pressure and distance are to increase at an 
equal rate, and this voltage is nearly twice that in 
regular use for practical work. With 10,000 volts for 
a five-mile line, and an increase of pressure at the same 
rate as the square root of the distance, a line 100 
miles long requires about 44,000, and a line 150 miles  
long about 55,000 volts, aJ?-d these figures do not exceed 
present working limits.  

Various factors combine to make the use of very 
high voltages on short lines undesirable. It is fre
quently the case with a line less than ten miles long, 
that a voltage of more than 10,000 or 15,000 would 
either  render the conductors too 'weak mechanically, 
or raise their temperature too much, even with a 
small percentage of loss. The most that can be saved 
by the high voltage is some part of the weight of 
conductors, all of which is not great, and this is more 
than offset by the higher cost of insulators, larger 
crossarms and poles, and the greater risk. 

Data of a number of the longer and more important 
transmission lines in the United States and Canada 
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show that their voltages vary roughly as the square 
roots of their lengths, taking a five-mile line at 10,000 
volts as a basis. Between Canon City and Cripple 
Creek, Colorado, a distance of 23 miles, the trans
mission line operates at 20,000 volts, while the voltage 
on the basis j ust named would be 21,000. A 23-mile 
line connects Niagara Falls and Buffalo, and its volt
age is 22,000, or just above the figures reached by a rise 
with the square of the distance from five miles and 
10,000 volts. The line from Apple River Falls to St. 

Paul is 24 miles long and its voltage is 25 ,000, while 
the voltage that would be employed on the basis 
named is 22,000. Spier Falls is about forty miles 
north of Albany, and the transmission line between 
these places has a voltage of about 30,000, while 28 ,000 
volts is the figure based on five miles and 10,000 volts. 

Santa Ana River develops electric energy that is 
transmitted at 33 ,000 volts to Los Angeles, 83 miles 
away. Allowing for ii rise of voltage with the square 
of the distance, on the basis indicated, the line in 
this case would operate at 40,000 volts. Between Col
gate power house and Oakland, California, the distance 
is 142 miles, and the line pressure based on 10,000 
volts for five miles would be 53 ,000 volts. This trans
mission operated :1t 40,000 volts during several years, 
but the intention is to raise the pressure ultimately to 
60,000 volts. On the 154-mile line between Electra and 
San Francisco the actual voltage is about 60,000, while 
an increase with the square root of the distance from 
five miles and 10,000 volts would give this transmis
sion a voltage of 55,000. 

In a few instances rather long transmissions are 
operated at materially higher voltages than those in
dicatefi by the foregoing considerations. Perhaps the 
most notable instance of this sort is the l ine between 
Canon Ferry and Butte, which is 65  miles long and 
carries energy at 50,000 volts. Even this case does 
not show a rise of pressure as the distance from five 
miles and 10,000 volts, for that would carry the volt
age to 130,000. 

It may or may not be that five miles and 10,000 volts 
are the most desirable figures to use as a basis, but 
some such basis having been reached, there will seldom 
be any good reason for using smaller conductors on a 
long than on a short transmission. 

e .•.• 
NEW METHOD OF MILK ANALYSIS BY CENTRIFUGAL 

APPARATUS. 
A new method of making analyses of milk has been 

presented to the Academie des Sciences by Messrs. 
Bordas and Touplain. The process is claimed to be 
much more rapjd as well as more exact than the meth
ods which are now in use. With some of these methods 
only a part of the elements are determined. With 
others all the constituents are found and estimated, 
but the analysis often requires two days to carry out, 
and the caseine must be estimated by the method of 
differences on account of the uncertainty of the pro
cesses which are used. In the process which is given 
here the a uthors sought exactness as well as rapidity 
and simplicity of the operations, by employing cen
trifugal apparatus. Drop by drop, they introduce 
10 cubic centimeters of the milk under analysis into a 
graduated glass tul;>e containing a solution composed 
of 65 deg. alcohol acidified by acetic acid. The solu
tion is allowed to rest for a few minutes and is then 
treated in the centrifugal apparatus. After decanting, 
the precipitate is washed by adding 30 cubic centime
ters of 50 deg. alcohol. This is again placed in the 
centrifugal machine and. then decanted. The liquids 
which are tl;lUs obtained are collected, and the lactose 
is estimated by Fehling's solution. The extraction of 
the butter is carried out with the precipitate which 
comes from the preceding operation. Two treatments 
are made with 2 cubic centimeters of 96 deg. alcohol 
for the first and 30 cubic centimeters of ordinary ether 
for the second. Each time the matter is treated in the 
centrifugal machine for a few minutes, and the ether 
is collected in a graduated vessel where it is evaporated 
and the butter is weighed after drying. In the tube 
of the centrifugal apparatus there only remains the 
caseine in fine powder, which is quickly dried at the 
ordinary temperature. It is weighed in the tube itself, 
the latter having a known weight. The above esti
mates are completed by finding the ash which is given 
by 10 cubic centimeters of milk. This method sup
presses all the filtrations and partial solutions as well 
as the long and tedious process of drying the caseine. 
By using a single test specimen we can make all the 
estimates in the same tube by successive solutions and 
precipitations. Besides, only a small quantity of milk 
is needed to make an analysis. 

.. ... .. 
AN EXPLANATION OF ICE CAVES. 

In many parts of the world caves are found which 
contain ice all the year round, though the average 
annual temperature of the air in the caves is far above 
the freezing point. 

Years ago B. Schwalbe suggested, supporting his 

hypothesis by still older (1865) experiments of Jungk, 
that the refrigeration in this case is due to percolation 
of water through porous strata. The physical justifi· 
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cation of this assumption, however, �as since beeu 
apparently destroyed by experiments, in which the 
percolation of water through silica and other powders 
was found to be attended by a rise of temperature, in 
some cases of considerable amount. 

G. Schwalbe has now made a series of eXperiments 
with pure silica and different kinds of sand, using 
water of various initial temperatures, and has found 
that water warmer than 4 deg. C. ( the temperature of 
maximum density) is heated, water cooler than 4 deg. 
C. is cooled, and water at 4 deg. C. is unchanged in 
temperature by its passage through the porous stratum, 
The maximum change in temperature, equivalent to a 
development of heat of 6.16 gramme-calories, was ob· 
served when 20 grammes of water at 16.3 deg. C. were 
allowed to percolate through 10 grammes of silica. 

These results are in accordance with deductions from 
the mechanical theory of heat, and are due to the fluid 
pressure caused by the attraction exerted by a solid 
body upon the film of liquid which adheres to it. As 
water expands with rise of temperature above 4 deg. C. , 
and also with fall of temperature below 4 deg. C., com
pression necessarily causes heating in the first case and 
cooling in the second. 

• ' .  I • 
THE CURRENT SUPPLEMENT. 

In double-tracking a part of the Illinois Central Rail
road, it was found necessary to build a more substan
tial bridge across the Big Muddy River at Carbondale, 
I ll., than the existing steel structure. In the opening 
article of the current SuPPLEME:'-1'l', No. 1537, the con
crete bridge, which took the place of the old steel 
structure, is very fully described and excellently pic
tured. The Lister Two-Cycle Gas or Oil Engine is 
carefully described and illustrated. Recent develop
ments in Wireless Telegraphy are reviewed. Mr. 
Charles A. Mudge's paper on High-Speed Long-Distance 
Electric Traction is concluded. The English corre
spondent of the SCmN'l'U'IC A:vmmcAN gives a rl's'umu 
of an interesting lecture recently delivere d before the 
Royal Geographical Society of Great Britain on the 
subject of Tibet. Sir William H. White's scholarly 
review of Submarines is concluded. The origin of the 
craters of the moon has baffled selenologists ever since 
the mbuntainous character of our satellite was first 
recognized by means of the telescope. It has been 
thought that perhaps the many craters of the moon, 
which number not less than 250,000, and perhaps 
1,000,000, were formed by the impact of countless me
teors. Mr. R. S. Tozer in the current SUPPL1';MENT seeks 
to prove the truth of this theory by describing some 
experiments which he made, which consisted in hurling 
projectiles against plastic clay. Although his minia
ture craters bear a striking resemblance to those found 
in the moon, the Editor differs with this conception 
for reasons advanced in a brief note to Mr. Tozer's 
article. M r. Rossi concludes his brief study of the 
Ferro Metals and their electrical manufacture. 

... ' . -� .. 
LOSS OF HEAT IN STEAM, 

M. Marechal, engineer of the Association NormandCl 
des Proprietaires d' Appareils a Vapeur, who has car
ried on interesting investigations on the steam engine 
and the proportion of calories actually utilized, has 
arrived at the conclusion that, even with the most per
fect systems, as much as 59 per cent of the total heat 
developed goes to the condenser. When the motor is 
of free escapement, 63.6 per cent of the heat is dissi
pated in the atmosphere. 

. I.'. 
A VAGARY OF THE RUSSIAN PRESS CENSOR. 

In our issue of April 15,  Mr. Lodian described the 
compressed tea which is used by the Siberians and llY 
the Russian army in Manchuria. The article was ac· 
companied by an illustration of a tablet of compressed 
tea, bearing the imprint of the Russian government. 
The printer was not familiar with the Russian lan
guage, for which reason the engraving appeared upside 
down, so that the insignia of the Czar upon the tablet 
were reversed. This revolutionary proceeding proved 
too much for the censor. In every copy of the Scm"!
TIFIC AMERICAN that reached our Russian subscribers 
the unfortunately placed engraving was ruthlessly 
blacked out. 

. .. � . 
The Chicago & Alton Railway has announced that it 

has made al! arrangements for the establishment of 
a wireless telegraph system on all its trains running 
b etween Chicago and St. Louis, and that eventually all 
its trains will be in wireless telegraphic communica
tion with the larger cities. The announcement was 
the result of careful tests made on a limited train run
ning between Chicago and St. Louis. The observation 
car was equipped with the wireless apparatus. Mes
sages were received while the train was running at a 
speed of fifty miles an hour. Mr. Felton, president of 
the road, announced that this was the first time the 
wireless system had ever been used to communicate 
with persons on a moving train. In this he was wrong; 
for if our memory serves us, similar experiments Wf'!'(i 
carried out two years ago in Canada with marked 
success. 



THE ALVARES AEROPLANE FLYING MACHINE. 
BY THE ENGLISH CORRESPONDENT OF THE SCIEI\TIFIC AMERICAN. 

A new flying machine has been constructed upon the 
aeroplane principle. The apparatus is the invention 
of Senhor Alvares, of Brazil, and has been constructed 
under his supervision by Messrs. C. G. 
Spencer & Sons. 

In this apparatus the designer has 
adopted th e bird with wings outspread 
in the act of flight as his model. As 
will be gathered from the accompany· 
ing illustration, the machine consists 
essentially of two huge aeroplanes 
similar in shape to the wings of a 
bird outstretched in a swooping posi
tion. The framework is constructed 
throughout of bamboo, even including 
the body, thereby obtaining the maxi
mum of strength with the minimum of 
weight, the various members being 
held taut in position by wires. The 
front members or ribs of the two wings 
terminate centrally and the aeroplane 
material is tightly secured thereto, 
and being triangular in shape, the two 
wings terminate in a point at the 
rear. The two wings measure 40  feet 
from tip to tip and the aeroplanes 
have a total superficial area of 400 
square feet. In the forepart of the 
machine are placed two out-riggers. Each carries 
at its forward end a two-bladed propeller or tractor 
5 feet in diameter, and having a speed of 240 revolu
tions per minute. These are driven by belting from 
a 2-horse-power single-cylinder vertical gasoline air
cooled motor with a speed varying up to 1,600 or more 
revolutions p er minute. The motor is placed centrally 
in the machine, about level with the operator's h ead, 
though for purposes of easy control it is within con
venient reach. 

I n the place of the tail are two horizontal rudders, 
controlled by guide ropes, and these perform the same 
function as the tail of a bird. By the manipulation 
of these rudders an upward or downward course is 
maintained while there is an additional fish-tail rud
der for directing the machine to the right or left. The 
gas bag is entirely dispensed with, the l ifting power 
of the apparatus being entirely dependent upon the 
aeroplanes combined with the power exerted by the 
tractors. 

The aeronaut has a seat slung from the body of the 
apparatu'3 in the fore part, and as near the estimated 
center of gravity as possible.  Perfect control is as
sured by converging every controlling mechanism 
within the operator's reach. The aeroplane has a total 
l ifting capacity of 150 pounds. The general design of 
the machine 1S symmetrical. The frrmt ribs of the 
wings have graceful curves and they, as well as the 
body, taper gently away to the rear. 

The machine cannot acquire sufficient impetus to 
enable it  to lift itself from the ground. In order to 
test its flying capabilities, however, it was intended to 
attach the apparatus to a balloon and to carry it to an 
altitude of 5 ,000 feet. The gasoline motor was then to 
be set in motion, and, while running at full speed, the 
aeroplane was to be cast off. Instead of carrying a 
passenger, ballast equivalent to 150 pounds in weight 
was to be attached, placed in the position the aeronaut 
would occupy while standing upright. By these ex
periments valuable data respecting the center of grav
ity, balance, and general behavior of the machine 
would, it was hoped, be obtained. 

The machine is not supposed to drop vertically or  
to glide in the same manner as the flying machines 
of Lilienthal and Pilcher, but to descend gradually in 
a series of aerial jumps, as it were. Gravity is the 
power-giving motion, the motor Simply exercising 
an accelerating or retarding influence so that the 
curves. will be of a great 
radius. 

For the purposes of 
practically demonstrating 
the possibilities of this 
principle of aeroplane 
construction, an open 
tract of country was em
ployed. The balloon used 
in connection with the 
trial was of 25,000 cnbic 
feet capacity. The aero
plane was attached to the 
balloon and when an alti
tude of 3 ,000 feet was at
tained the motor was set 
in motion and the airship 
was cast adrift, its pro
gress being followed both 
from the occupants in the 
car of the balloon, and a 
group of interested experts 
on the ground below. 
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liberated it plunged rather erratically toward the earth 
for some distance.  When it had regained its equili
brium, however, it sailed steadily in a horizontal d i
rection. The propellers revolved rapidly and the aero
plane maintained its balance in a perfect manner. It 

THE ALVARES AEROPLANE FLYING MACHINE. 

traveled at a high speed for over a mile, and then 
came slowly and steadily to the ground as the power 
of the motor became exhausted. The experiment was 
attended with complete success, and testified to the effi
ciency of the design. A larger machine with a motor 
having sufficient power to lift the machine from the 

ground will soon be built. 
• •• •  

Composition for Cleaning Fabrics.-'fhe mixture is 
formed of oil of turpentine, 264.80 grammes; ammonia, 
190.20  grammes ; methylic alcohol, 250.30 grammes; 
ether, 22 .56  grammes; acetic acid, 22.50 grammes; 
water, 250.20 grammes.-Science Pratique. 

PROF. JACQUES LOEB. 

THE CREATION OF LIFE BY ARTIFICIAL MEANS. 
BY ENOS BROWN. 

To create life and control its form at will is, con
fessedly, the ultimate objective of a school of physio
logists of which Prof. Jacques Loeb, M. D., of the 

University of California, is conceded to 
be its most advanced, profound, and con
fident apostle. Startling as this an
nouncement of the aspirations of the 
modern scientist m ay appear to the av
erage thinker, it is based not upon met· 
aphysical or academical speculations, 
but upon infinitely minute and long
continued experimentation and con
vincing demonstration. Evidence, 
which cannot be doubted, has been 
accumulated, evidence that shows how 
life can be created by purely chemical 
means. 

Dr. Loeb· was from 1892 to 1902 
professor of physiology at the Uni· 
versity of Chicago. Before coming 
to the United States he studied at 
the German universities of Berlin, 
Munich, and Strasburg. In 1902 he 
was called to the chair of physiology 
in the University of California and is 
now with that institution. 

The conclusions of Dr. Loeb, after 
patient and continued investigations, 

are incorporated in his latest work, entitled "Studies 
in General Physiology," a decennial publication 
of the University of Chicago, 1905. It  is a 
work of an epoch and only to be appreCiated by the 
most advanced students. I n  these studies the author 
unequivocally asserts that it is possible to control life 
phenomena and that such control and nothing less is 
the true aim of  the science of biology. In taking up 
the problem of regeneration the idea of controlling 
these phenomena was the starting point, the first aim 
being to find means by which one organ could, at will, 
be caused to grow in place of another organ. As far 
as the problem of fertilization is concerned, the first 
step toward its solution consists in an attempt to pro
duce larVa! artificially from unfertlllzed eggs in vari
ous classes of animals. 

After painstakingly exact and long-continued experi
mentation Prof. Loeb has succeeded in fertilizing and 
subsequently in developing eggs of the sea-urchin by 
employing artificial m eans alone. In the earlier ex
periments of Dr. Loeb artificial solutions were used in
stead of sea water. It  has been found that the results 
were the same when sea water was used. 

The most rigid precautions were taken to prevent 
fertil ization by active cells of the same species. To 
destroy all germs effectually the sea water used was 
raised to a temperature of 140 deg. All tools, dishes, 
appliances, and the animals themselves which fur
nished the eggs, were cleansed in running fresh water. 
All other precautions were taken against the possibil
ity of developing eggs without fertilization. 

The processes by which these amazing results were 
obtained are stated in the bulletins issued from time to 
time by the University of Cal ifornia, in which are de
scribed the methods of fertilization and subsequent 
development of  the eggs of animals which were the 
subject of experimentation. One method of treatment 
consisted in placing the eggs for about two hours in 
hypertonic sea water, in which the proportion of salt 
was somewhat increased, and afterward placing them 
for a few moments in normal sea water to which a 

, minute quantity of ethyl acetate had been added, thfl 
eggs then taken from this mixture and placed in 
normal sea water, when membranes formed. Al
most without exception each egg developed into swim
ming larVa!. With such simple means as a weak solu
tion of vinegar acid and a strong solution of  common 
salt the experimenter may duplicate in the laboratory 

the results of one of the 
most typically vital pro
cesses. 

Chemical substances in 
skillful hands can be made 
to produce effects upon 
eggs which imitate, in all 
�ssential respects, the re
sults of normal fertiliza
tion. Large numbers of 
larVa! of sea urchins, nor
mal and healthy, may now 
be produced from the egg 
by purely chemical and 
physical means. 

In this the scientist is 
able to imitate natural 
fertilization c o m p lete l y, 
and the fact that a large 
proporti.n of larVa!, thus 
rais 'd, seem to have the 
same vitality as when pro
duced in regular order 

When the aeroplane was THE LABORATORY IN WHICH PROF. LOEB'S DISCOVERIES HAVE BEEN MADE. (Continued on p(J)ge ;;82.) 



THE NEW SUBMARINES FOR THE BRItISH NAVY. 
Although the British Admiralty was for some time 

disposed to regard with l ittle favor the attempts 
which were being made by other nations, notably by 
France and the United States, to develop a practical 
submarine torpedo boat, now that 
they have themselves commenced the 
construction of this type of vessel, 
they are pushing forward their experi
mental work with characteristic 
thoroughness and activity. The first 
vessels, introduced some three or four 
years ago, were of the Holland type, 
with which we are familiar in this 
country. An order. for five subma
rines was placed with Vickers, Sons 
& Maxim, at Barrow. These vessels 
were practically identical with our 
own boats of the Holland type. They 
are 63.4 feet in length, 11.9 feet in 
diameter, and 120 tons displacement. 
They have engines of 160 horse-power, 
and have a speed of 9 knots on the 
surface and 7 knots submerged. The 
vessels were launched in from 1901 to 
1902.  Following these came the A 
class, five vessels 100 feet in length 
by 10 feet in beam, and of 180 tons 
displacement. With 150 horse-power 
they are credited with a surface speed 
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51-3; whereas in the A class it is 10 to 100, or 1 in 10, 
and probably semething finer in the vessels of the B 
class. The finer lines of the new boat are v ery notice
able in the accompanying views, as is also the high 
freeboard and considerable deck space when the vessel 

ON A PROCESS OF MEASURING NERVOUS 
SUSCEPTIBILITY. 

BY DR. ALFRED GRADENWITZ". 

It is a well-known fact that any psychical process is 
attended by some alteration in the physical state of 

the body. The temperature of the 
blood is known to rise in the case of 
excitation, while chemical and physi
cal actions of a nature yet insufficient
ly known will occur. There is en tiL' 
other hand a mental state called d.:
pression, when the blood temperature 
falls and behavior of the body is in 
every respect the opposite of what is 
observed in the above case. 

of 15 knots, a speed of 9 knots sub
merged, and a radius of action of 300 
miles. It i s  one of these that was lost 
on June 8 .  The next order was for ten 
boai:; of much greater size and power. 
They are 150 feet in length and 300 
tons displacement. Their engines of 
850 horse-power are designed to give 
them a speed of from 1 5  to 16  knots 

Fig. I.-APPARATUS FOR MEASURING INDIVIDUAL RESISTANCE OF PATIENTS. 

The physical changes just referred 
to form a criterion of the actual state 
of the mind, but it h:ts not so far 
been possible to use them for an ac
curate determination of the psychical 
process going on. The much-discussed 
discovery of N-rays seemed to af
ford another outward sign of mental 
activity, Prof. Charpentier having 
shown that the amount of these rays 
given off by each nervous center is 
proportional to its activity. This out
side manifestation of psychic act ivity 
would be of the highest interest, al
lowing as it would of explaining many 
phenomena hitherto enigmatic. Un
til, however, the existence and prop
erties of these mysterious N-rays have 
become universally recognized, it 
would seem preferable to leave the:l1 
out of account. 

on the surface and from 9 to 10 knots 
submerged.  These vessels have a 
radius of action of 500 miles. Under 
the programme of last ye:u, ten sub
marines were ordered, but the par
ticulars of these vessels have not yet 
been made public. The first Holland 
submarines and the vessels of the A 
class are driven by gasoline engines 
when they are on the surface, and by 
electric motors when they are sub
merged. In the B class the motive 
power is said to be entirely electric-a 
rumor which we very much doubt. 
Great improvements have been made 

Now another phYSical criterion for 
the state of the human mind has just 
been found out by a Swiss engineer, 
Mr. E. K. Muller, of Zurich, Switzer
land, and as this criterion is suscept
ible of accurate determination by the 
ordinary physical methods, we do not 
hesitate in describing the interesting 
results thus found. 

Mr. Muller noted an interesting con
nection between the conductivity of 
the human body and its psychical and 
physiological condition. This con
ductivity, in the first place, undergoes 
great variation, according to the hour 
of the day at which the experiment is 
made and according to the meals 
taken by the person experimented on. 
Accurately identical figures will oc
cur very frequently in series of ex
periments lasting from 10 to 15 min
utes, with the same minutes and the 
same person, even in the case of ex
periments s eparated by an interval of 

in the diving gear, by which the boats 
are enabled to dive at very short 
notice . Under the older system, as 
used on the Holland boats, it took 
about three minutes for the vessel to 
dive. Moreover, .it was necessary for 
the boat to keep in motion as long as Fig.2.-APPARATUS._FOR CHECKING AN ELECTROMAGNETIC TREATMENT. some days_ 
it wished to remain submerged. The 
older boats cost about $150,000 each, and 
cost about $650,000_ 

the B class 

It will be noticed from the dimensions given above 
that the ratio of  breadth to length is much smaller in 
the new boats than in the .earlier Holland type. In 
the first case the ratio is about 12  to 64, or say 1 in 

Bow View. 

is in the surface position. It is probable that we shall 
see in the future developments of the submarine an 
increase in proportions and size, similar to that which 
has taken place in the torpedo boat and torpedo-boat 
destroyer, which have developed from the little craft 
of less than 20 tons up to seagoing craft of 550  tons. 

as well 
The magnitude of the conductivity, 

as the regularity in the behavior of the diffel'-
ent series, are highly influenced by the presence of a 
third person ; whenever anybody enters the room or a 
noise is produced, the resistance of the person experi
mented on is found to undergo a spontaneous varia
tion of extraordinary magnitude. Outside of objective 

As Seen from Aft the Starboard Bow. 
Displacement, 300 tons . Horse-power,850. Speed: Snbmerged. 9 to 10 1Ol0ts; snrface. 15 to 16 knots. Radius of action, 500 knots. 

TWO VIEWS OF THE LATEST B TYPE BRITISH SUBMARINE. THE VESSEL LOST JUNE 8 WAS OF THE SMALLER A TYPE. 



cause;;, any psychical influence, either Internal or ex
ternal, will result in an immediate oscillation of a 
sometimes enormous magnitude. Any sensation or  
psychical emotion of a certain intensity will reduce the 
resistance of the human body instantaneously to a 
value three to five times less. 

Whenever the person experimented on is talked to 
or caused to concentrate his attention in some way or 
other, oscillations of the resistance will be produced. 
Any effort made for hearing a distant noise, any voli
tion, any effect of self-suggestion, will exert a material 
influence, the same being true of  any excitation of the 
senses, any light rays striking the closed eye, any 
body the smell of which is perceived ( even where 
the smell or the body is fictitious ) .  Any physiologi
cal action of some intensity such as breathing, stop
ping the breath, etc . ,  is found to exert an analogous 
effect. 

By making experiments both before and during the 
sleep, the author observed some characteristic varia
tions according to the character of the latter and the 
vivacity of the dreams. 

Any pain, either real or suggested, will modify the 
resistance, the feeling of pain being preceded and fol
lowed by an oscill:ltion. 

The individual resistance of the human body de
pends also on the nervous susceptibility and on the con
ditions the person is living in.  Nervous persons, as 
well as strong smokers and drinkers, show an ex
tremely low electrical resistance. The variability and 
temporary behavior of the resistance is also shown to 
depend on these factors. 

Fig. 1 shows the measuring room which has been 
fitted out especially at the Salus Electromedical In
stitute, Zurich, for measuring the individua1 resistc 
ance of patients. The experimental outfit comprises a 
mirror galvanometer, having a strong damping coeffi
dent susceptible of regulation, a scale for objective 
reading and electrical lighting, a standard resistance, 
an accumulator, commutator, and milliamperempter, 
etc. This is put in connection by means of wires with 
"isolation rooms," where the persons to be experi
mented on put themselves in connection with the 
measuring outfit, by dipping their hands ( during 10 
to 15 minutes ) into glass tanks containing a salt ' solu
tion of low concentration or else by seizing cylindrical 
n ickel electrodes. 

The isolation room limits as far as possible any out
side noise or processes liable to excite the attention 
of the person experimented on, thus altering the re
sults of measurements. According to circumstances, 
the natural lighting of the insulation room is damped, 
softened by blue glass, or else replaced by glow lamps. 
The figures and curves thus obtained hardly ever show 
any alteration, so that they may be said to ascertain 
in a reliable manner the, degree of nervous suscepti
bility ( being inversely proportional to the individual 
resistance ) ,  the behavior of the person in question in 
regard to mental activity, and finally the frequency 
and intensity of painful feelings in the patient during 
measurements. 

Fig. 2 represents the outfit for checking in an 
objective manner the action of an electromagnetical 
treatment, for instance in the case of a patient suffer
ing from a headache. The head of the person is 
"radiated on" by an alternating magnetical field, thus 
becoming free from pain gradually, while at the same 
time the individual electrical conductivity of the body 
is found successively to decrease ( the resistance in
creasing ) ,  and the oscillations in the measuring cur
rent, as observed before radiation, to disappear. 

The behavior of the resistance curve corresponds to 
the state of  pain and excitation of the patient, the 
purely subjective state thus being ascertained object
ively by the measuring outfit. 

Tube-shaped electrodes of zinc sheet, the bottom of 
which is perforated and coated with bladder, are filled 
with salt solution and tied to the palm o f  the person 
experimented on, thus insuring a perfectly uniform 
and safe contact, even in connection with prolonged 
experiments. 

From the above the possibility is seen of ascertain
ing the nervous excitability of any given person and 
the alterations undergone by th is factor under the 
most various conditions. It would seem possible also 
to find out from a number of investigations and meas
urements a given average resistance for what might 
be termed " standard" men. On the other hand, the 
action of electricity with therapeutical applications 
might be verified objectively. 

Any experiments so far made bear out the hypothesis 
that in the case of the action of electromagnetic l ines 
of force, an increase in the individual resistancfl oc
curs. 

.... f e  . ..  
THE CREATION OF LIFE BY ARTIFICIAL MEANS. 

( Continued from page 480. ) 
arouses the hope that it will soon be possible to under
take the solution of the various problems for which 
the raising of parthenogenetic larvre in large numbers 
is a prerequisite. 

Repeated experiments on the fertilization of the eggs 
of the sea-urchin with the sperm of starfish yielded 
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the l'eHul t that these eggs can be fertilized 
and caused to develop not only with the sperm 
of Asterias but also with the sperm of a brittle 
star and the sperm of the twenty-ray starfish. Fur
thermore, mollusks are added to the list of animals 
in which i t  is possible by physico-chemical means 
to cause the unfertilized eggs to develop into swim
ming larvre. The hope of students of heredity, who 
have been looking for the means of raising animals in 
large numbers for experimentation, which should 
possess the hereditary traits of one parent only, has 
been at least attained. 

The University of Californi1t has published from 
time to time the papers of Dr. Loeb in which is given 
at great length the progress of the experiments from 
which the results, often disappointing but at least con
Vincing, hav e  been finally attained. The immense labor 
involved can be understood only by advanced scien
tists, and do not appeal to popular interest. What 
the outcome may be, only the future, and not a very 
near future, can decide.  The subjection of all Na
ture's forces has taken centuries to perfect, progress
ing little by little at a time. To create life may be 
one of the victories of science over nature for the 
future to achieve. 

While occupying the chair of physiology in Chi
cago, Dr. Loeb had a laboratory at Holmes Holl, a site 
on the Massachusetts coast. In  California, by the 
courtesy of the faculty of the Leland Stanford, Jr. , 
UniverSity, the Johns Hopkins laboratory at Pacific 
Grove, located at the extreme southern pOint of the 
Bay of  Monterey, has been placed at his disposal. At 
this point conditions the most ideal are at the com
mand of the scientist. Probably no body of ocean 
water oIl the globe of similar extent is more prolific 
of marine life in all its forms. The buildings are 
close to the shore and equipped with every appliance 
for successfn l investigation. 

.. .. · · , .. . Cardei E. f. 
MINEs�ll' 'ENTANGLEMENTS IN THE RUSSO-JAPANESE 

WAR. 
In the aftermath of correspondence that flows in from 

the seat of a great war subsequently to the occurrence  
of the leading battles and most decisive events of the 
struggle, there is nothing quite so interesting as the 
arrival of photographs taken on the spot by men who 
do not hesitate to risk life and limb in the pursuit o f  
their profession. Sometimes with only a little pocket 
kodak, and at other times, as in the case of  the veteran 
photographer whose pictures are shown on our front 
page, with a large 8 x 10 camera, the artist pushes 
his way up to the very front l ine of battle and snaps 
the shutter on the most cr' c ' c::: ' scenes of the battle
field. 

The Russo-Japanese war will always be noted by the 
historians as having seen the first practical test on a 
large scale of the many military and naval inventions 
which were produced in such prOlific numbers in the 
closing years of the nineteenth century. But although 
many new weapons were put to the test, it was remark
able what an extended use was made by both belliger
ents of methods and implements of warfare that are as 
old as h istory itself. Port Arthur, which the Japanese 
expected to succumb to high-explosive shell, the hail of 
machine gun and rifle bullets, and the overwhelming 
sweep of charging battalions, proved to be absolutely 
impregnable against any such method of  attack. It 
was only when Gen. Nogi resorted to the time-honored 
method of  approach by digging parallels and ap
proaches, and mining beneath the walls of the fortress 
that Port Arthur gave way ; and it is a curious fact 
that in the assaults on the fortress, the soJdiers on 
both sides when they got at close quarters made free 
use of that ancient missile, the hand grenade. 

What could be more medireval than our front-page 
picture showing the barriers thrown across the main 
road into Port Arthur from the north ? Our minds are 
instantly carried to the curious old cuts in our school 
books showing the seemingly impassable barriers, by 
which in early times it was attempted to break up 
the charge of heavy cavalry or throw an assaulting 
body of men into confusion. In the immediate fore
ground of the picture is shown a series of "wolf-holes," 
concealed with diabolical skill among a forest of sharp
ened sticks. These holes are laid out on a diamond 
pattern and each is between three and four feet d eep. 
In many cases a sharp stake is driven firmly in the 
ground at the bottom. Usually they have a wire entan
glement running parallel with them. In some cases 
ihey were built without the usual forest of stakes being 
driven around them at the surface of the ground ; in 
which case the openings were concealed by grass and 
brushwood, and the attacking force knew nothing of 
their existence until the men crashed through to be 
impaled on the stakes below. 

Of the two extraordinary photographs, showing the 
explosion of mines, one was taken at the instant of 
setting off a Russian mine, containing 600 pounds of 
explosive in the siege line near the base of Nantezhan 
Fort. The other represents the explosion of a mine on 
one of the battlefields in Manchuria. The rocket-like 
threads of smoke and the black objects seen against the 
sky are flying pieces of burning powder and fragments 

of the boxes containing the powder. Although a COIl
s iderable number of casualties of the war were due to 
the explosion of mines, the Japanese in s everal cases, 
when storming the fortified positions, succeeded in 
finding the wires leading to the mines, and by cutting 
them, rendered the ground perfectly safe for troops 
to pass over. 

II'on Used as a Money llIedium. 

To the Editor of the SCIENTIFIC Al\lERICAN : 

I am a constant reader of the SCIENTIFIC AMERICAN, 

though not a regular subscriber, on account of the 
fact that I can get the paper at an earlier date from 
the news stand than if sent to me direct. 

In your issue of April 22 I have read with interest 
an article by Prof. Alex.  Del Mar, entitled, "Our Heri
tage of the Mechanical Arts ." In giving the history 
of iron, its scarcity, usage, etc . ,  the writer among 
01 her things says : "Both iron and steel were cer
tainly very scarce in the West at the periods men
ti oned. Homer, tenth century, mentions poleaxes, 
shipwright's tools, plow shares, sheep hooks, and 
chariot wheels in the Troad ; yet in Lacedremonia, in 
the time of Lycurgus, ninth century, iron was still 
so valuable that he employed it as a material for 
money." 

The writer seems to emphasize the point that Lycur
gus used iron for money on account of its scarcity 
an d value. It is true- that Lycurgus did use iron for 
money, but not on account of its scarcity or value. 
On the contrary, he made use of iron for money to aid 
him in his new system, by which he wished to destroy 
the avarice of his people. 

Plutarch says : "Not content with this [the equal 
division of the lands, etc. ,  of the Lacedremonians] he 
[Lycurgusl resolved to make a division of their mov
ables too, th at there might be no odious distinction 
or ineqlla lity left among them ; but finding that it 
would be very dangerous to go about it openly, he took 
another course, and defeated their avarice by the 
following stratagem : he commanded that all gold and 
silver coin should be called in, and that only a cer
tain kind of money made of iron should be current. 
A great weight and quantity was of very little worth ; 
so that to lay up twenty or thirty pounds, there was 
required a pretty large closet, and to remove it, noth
ing less than a yoke of oxen. With the diffusion of 
this money, at once a number of vices were banished 
from Lacedrenonia ; for who would rob another of 
such a coin ? Who would unjustly detain or take by 
force, or  accept as a bribe, a thing which was not 
easy to hide nor a credit to have, nor indeed of any 
use to cut in pieces ? For when it was just red hot:, 
they quenched i t  in vinegar, by that means spoiling it, 
and made it almost incapable of being worked." 

Clare in his "Universal History of the Wot'ld," vol. 
ii., page 585 ,  says : "To render the state dependent 
only on its own territorial products, and to prevent 
any individual from accumulatin

'
g an undue amount 

of  wealth, he [Lycurgus] prohibited the use of  any 
money except an iron coin, with so small a value in 
comparison with its bulk and weight, that the neces
sity of  using it as a medium of exchange would make 
i t  difficult to carry on trade, especially foreign com
merce. By subjecting this iron coin to a process 
rendering it brittle and unfit for a [an] other use. 
Lycurgus endeavored to destroy every desire to hoard 
it as a treasure." 

Rollin, in his "Ancient History,". vol . i., page 687 ,  
says : "First he [Lycurgus] criell down a l l  gold amI 
silver money, and ordained that no other should he 
current than that of iron, which he  made so very 
heavy, and fixed at so Iow a rate, that a cart and two 
oxen were necessary to carry home a sum of ten mime 
[five hundred French I ivres, about $88.80]  and a whole 
chamber to keep it in." 

This was done for the purpose of sapping the foun
dation of  avarice. 

From the above quotations, it would seem that while 
iron was much more valuahle than it is now, still it 
was not so valuable as to justify its being coined into 
money. It seems that a team of oxen could haul about 
$88 worth of  iron. I presume the same sort of team 
might haul one-fifth of that value of iron at the pres
ent date. 

As stated, the' idea conveyed by Prof. Del Mar in 
his article seems to be that iron was so scarce as to 
justify its coinage into money. I do not think that 
h istory will bear out this statement. 

I do not know whether you care to have letters of 
criticism of this sort or not, but at any rate, venture 
to give you the facts as stated by ancient historians. 

Fort Worth, Texas, May 25, 1905.  
• I • •  

L. M. NEBLETT. 

News comes to us from the Harvard Observatory at 
Arequipa, Peru, that Eros has been photographed there 
with the Bruce telescope. Eros, be it remembered , is  
the nearest of all the heavenly bodies, with ' the excep
tion of the moon. 
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A POWER BRAKE AND WHISTLE FOR AUTOMOBILES. 
A novel brake and whistle equipment for automo

iJi l es, the invention of  Mr. Lewis S .  Watres, has re
cently been placed on the market. The manufacturers 
h ave had considerable experience in this line. 
This company has manufac tured for some time a 
whistle for launches operated by the explosive pres
sure obtained in the cylinder of the gasoline engine 
used to propel the boat, and the present device is an 
extension of this system to the operation of a brake 
piston arranged to travel in a cylinder placed :  within 
and at one end of a cylindrical reservoir. This . tank, 
wh ich i s  shown in our il lustration, is  formed of an 
::\luminium casting 15  inches long by 6 inches in . diam
eter and weighing complete 25 pounds. Within it, at 
the l eft-hand end, is the 3 1j� -inch bore by 3-inch 
stroke brake cyl inder, the piston of which carries a 
hollOW rod forming its axis and extending beyond 
the piston a certain distance on either side. The 
18ft-hand end of this piston rod extends through the 
cylinder wall, and is provided with an eye for the 
attachment of the brake cabl e, besides having a hole 
th rough its wall for connecting its bore with the outer 
air. The right-hand end of the rod slides in a tube in 
that end of the brake cyl inder, and sai d .  tube contains 
a spring, which returns the piston to the left-hand 
end of the cylinder as soon as the pressure, which, 
when let in behind it at that end, causes it to move to 
the right, is released. A small hole in the hollow piston 
rod on the right-hand side of the piston allows of the 
eseape into the atinosphere through the rod of the air, 
wh ich would otherwise be compressed when the piston 
moved to the right. The tank is  connected to the en
gine cylinder by a copper pipe having a brass flanged 
radiating section , containing several layers of  wire 
gauze, placed next to and connected to the copper 
pipe through a special steel check valve. The wire 
gauze keeps the flame from passing through the check 
valve and igniting any explosive gas mixture that 
might reach the tank if the engine is a multi-cylinder 

. one, and the cylinder from which the pressure is 
tal<en should not b e  firing for a time. The connection 
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A PJate-Gla, .. , Machi ne. 

An invention which will prove of  great interest to 
the glass-making industry has been devised by M. 
Emil e  Fourcault, honorary engineer of the mines at 
Lodelinsart, near Charleroi. By means of this device 
the manufacture of sheets of glass by machinery, ready 
for use within half an hour of the incande3cent statu 
of the material, is rendered possible. The Fourcault 
machine can turn out continuously sheets of glass 3 9 %  
inches wide, of any desired length, and of a uniform 
thickness, varying from 1-16 to 5-1 6 of an inch. This 
glass can be obtaine? as rough glass for making extra 
th in glass, as horticultural glass, and window glass for 
certain export markets. 

'rhe Fourcault muchine is  essentially simple in de
sign. There is a box of firebrick material which floats 
on a "springing fountain" of glass. In the bottom of 
this box is an orifice called the stretcher, and through 
this a sheet of plate-glass is introduced into the molten 
mass . The  immersion of this sheet vf glass causes the 
plastic molten fabric to adhere to it. When, therefor"" 
the glass sheet is withdrawn in a vertical direction, it 
causes a nap of melted material to well up through tile 
orifice without any effort, and this operation wil l  con
tinue as long as there is any molten glass in the well 
beneath, without any further dipping of the glass sheet 
in the stretcher. The "springing fountain," as it is  
called, comprises a well  or pit. The molten material 
serves to heat the wal l s  thereof so that the whole mass 
is in a heated condition. On the top of this pit is the 
apparatus which serves the dual purposes of dragging 
the glass up and annealing it. 

This portion of the invention consists of a chimney to 
draw off the heat. In this chimney is placed a series 
of seventeen pairs of rollers. The plastic material in 
rising passes between these rollers, gradually cooling 
meanwhile, and by the time the mouth of the .. chimney 
is reached the gla:os is sufficiently cool to enable it to 
be cut off with a diamond into any required sizes. The 
annealing process is carried out simultaneously in the 
machine. As the molten glass issues from the pit it 
congeals and slowly cools,  and soon loses its heat and 

A MODEL PHOTOGRAPHIC LABORATORY. 
BY C.  H. CI.AUDY. 

'rh e  recently completed photographic department of 
the Geological Survey at Washington is  a model  plant 
in every respect. I t  represents the height of con
venience, the greatest availabi l ity of apparatus for 
the greatest possible amount of  use, and the largest 
possible economy of effort for the required output. 
This state of  affairs exists as the result of  most 
careful planning by the chief of the d iViSion, Mr. 
Norman W. Carkhuff, who has spent the five years 
during which he hal:> been in charge of the work in 
tirelesl:> endeavor to save time and expense, and in
crease ou tpu t. 

Everything in this establishment is caleulated to 
increase the efficiency of the individual workman. 
The apparatus is so arranged that the minimum of  
t ime i s  required for  its  correct adjustment, and the 
worker is made comfortable in every way possible, 
it being the theory that good air, plenty of it, and a 
cool temperature make for better work than hot, 
stuffy, and uncomfortable quarters ; a fact which 
every one who has ever worked in an improperly 
constructed dark-room will at once appreciate. Noth
ing has been of too small a nature to receive atten
tion, the l ittlest details, such as the size of the lens 
boards, the height of the cameras, etc., having been 
most carefully thought out. The entire result is a 
laboratory and photographiC gallery which is unique 
in every way. 

A more particular and detailed description fol lows, 
which should bring out these points. I t  must be men
tioned, however, that in one respect this workshop, 
01' series of workshops, is not as good as might be 
desired, and that is in the question of available floor 
space. The Geological Survey occupies the greater 
part of a privately-owned business buil ding in Wash
ington, which is too sniall  for �he immense interests it 
contains. Consequently, the photographic department 
is crowded into smaller space than it should be. 

Entering the department, the visitor pasces through 
the office to a door which can only be opened from the 

to the engine cylinder is made 
through the compression relief 
cock, or by drilling a small hole' in 
the cap above the inlet valve. The 
pressu re in the·reservoir will reach 
80 or 9 0  pounds per square inch 
with a four-cycle engine, and about 
125 with a two-cycle when running 
under a light load. If the load on 
the engine is  a h eavy one, the pres
sure may run up to 200 or 300  
pounds. It is obtained in a couple 
of minutes after the engine is set 
going. The pull obtained on the 
brake rod is about 800  pounds with 
a pressure of 100 pounds per square 
inch in the'4{linder. With the pres-

COMPRESSED GAS RESERVOIR CONTAINING :BRAKE CYLINDER FOR AUTOMOBILE 
POWER BRAKE AND WHISTLE. 

inside, �xcept by those who know 
how. Passing through this portal , 
the visitor will  find himself in a 
long and narrow passage, from 
which open doors, l eading to the 
various rooms. Proceeding along 
th is  passage to the l eft, you enter 
the gall ery. where the first work is 
done. Here are two large cameras, 
each taking a plate 28 x 3 4  inches 
in size.  These cameras slide back 
and forth on tracl<s, where they 
can be instantly locked in po::;ition 
at any point. The fronts of  both 
these cameras are movabl e  up and 
down, and back and forth, which 
movements are controlled from the 

snre as  low as 40 pounds per square inch, the brake 
will operate successfully a number of times. The 
valve through which the compressed gas is  let into the 
brake cylinder is a type of three-way valve, consisting 
of an ordinary poppet valve having a hollow stem into 
the top of which fits a small plunger 

'
carrying a ball 

that seats in a socket formed on the top of the valve
stem. The ball valve thus formed . .  is  normally open 
for the purpose of  allowing the compressed gas to 
e�cap e  from behind the piston. When the end of 
the valve-opening lever moves downward, it  first de
presses the p lunger until the ball on the latter be
comes seated and prevents the escape of the com
pressed gas through the hollow stem. A further move
ment of the lever opens the poppet valve, and the com
pressed gas enters the brake cylinder. As soon as this 
valve closes, the pressure is  allowed to escape from 
the brake cyl inder through the hollow stem. Thus 
the brake is sure to be released the, moment the poppet 
valve is  closed. Both the valve and whistle are oper
ated by cords running to the steering column. If  it is 
cl esil'ed to inflate the . tires, a connection can be made 
to a cock on the right-hand end of the reservoir. The 
tire-inflating pipe is shown attached to this cook in the 
i l lustration. The outfit makes it  possible to use the 
pressure obtained in the engine cylinder for three dif
ferent J' s besides the propulsion of the car. 

.. . . t .. 

A novel device, the object of which is to remove 
the discomfort of steering an automobile in cold 
weather, owing to the hands becoming numbed by con
tact with the metal of the wheel, has been patented 
by an English inventor. The steering wheel is warm
ed by the water after its passage through the water 
jackets of the engine. This is done by means of a 
flexible tube connected to a hollow spoke, from which 
the water flows round the wheel, thence returning to 
the water tank. It is  claimed that in half a m inute 
the wheel is  rendered thoroughly -warm. This inven
tion promises to be largely adopted in pUblic servke 
automobiles, where great iaconvenience a rises in win. 
try weather from this cause. 

the first pair of rollers through which it passes are of 
the sam e  temperature as the glass itself. This ar
rangement overcomes the great difficulty in the present 
system of annealing in which the glass is brought into 
contact with tools and handled in a temperature con
s iderably lower than its own. By the Fourcault m ethod 
the glass when it reaches the top of the chimney is 
perfectly flat, and is equally bright on either s ide. 

------------�.��----------
UtlJizing N i troge n froD1 the Air. 

In a recent article by Dr. K. Arndt in Dingler's 
Polytechnisches Journal, the process designed by Prof. 
Frank is discussed, according to which nitrogen is  led 
over heated calcium carbide, thus obtaining a com
pound of  calcium carbon and nitrogen ( calcium cyana
mide)  called "lime nitrogen" by the inventor. The 
raw product, which contains from 20 to 21  per cent of 
nitrogen, can be used llil.llJtulately as manure, when 
the following instructions should be attended to : On 
one hectare .there is  spread out 8 to 1 4  days before the 
sowing 1 5 0  to 300 kilogrammes of l ime nitrogen ( ac
cording to the condition of the ground ) being mixed 
with about a double quantity of dry soil , and plowed 
immediately into the ground to 3 to 5 inches d epth. 
A large factory is  to be taken into operation in Italy 
in the course of this year, where 3 ,000 horse-power is 
to be useil for the production of  lime nitrogen. Ac
cording to Frank's data, one electrical horse-power 
per hour will give during a year 1 ,250 kilogrammes of 
lime nitrogen. The product should b e  protected 
against moisture, lest some nitrogen be lost in the 
form of ammonia. 

Whereas this process requires enormous amounts 
o f  electricity, Nature herself dispenses with such a 
large apparatus.  In fact, the bacteria dwelling in the 
root nodules of leguminosa work the nitrogen of air, 
preparing from it food for their hosts.  Hiltner of 
Munich succeeded in obtaining from these nodules con
s iderable amounts of a substance by means of which 
he expects to find a biological process l iable to com
pete with the above chemical method for th4il utilization 
o f  atmospheric nitrogen. 

rear by means of revolving rods co nnected to gearing. 
This simple idea took considerable working out, but 
the m echanism was finally simplified to a practical 
working basis. The result is  a saving of several 
h ours a week, otherwise spent by the workmen run
ning around the camera from under the focusing 
cloth, to adjust the pOSition of  the l ens. There arc 
twelve lenses , in this department, ranging from 20 
millimeters to 3 1  inch e s  in focal length. Except those 
used only in microscopical photography, every lens in 
the place is on its own front board, and every lens 
will fit every camera, without any adjusting, another 
s imple feature which saves much time. The plate 
holders for these cameras are heavy affairs, naturally, 
and usually take two men to carry them. Here, how
ever, they are suspended from an overhead trolley 
line, which runs both lengthwise and transversely, so 
that they may be carried from dark-room to camera 
and back again by one man with the greatest ease_ . 
The plate holder remains hooked to this trolley all  
the time. Instead of  being carried around the passage 
and into the wet-plate dark-room, that room has an 
opening in its wall, leading into the gallery, into 
which the plate holder just fits, and where it can be 
instantly locked to make a light-tight joint.  The 
plate is prepared in the dark-room, sl ipped into the 
plate holder, which is then closed, and, if desired, the 
opening can then be closed also, with a shutter, keep
ing the dark-room light-tight when the holder is  re
moved. Stepping into the gallery, the workman un
locks the holder, and simply pushing it on its trolley 
guides it  to the camera he wishes to use. A sl ight 
pull on a handle raises it the inch necessary to fit It 
over the dowel pins, and the work is done. The open
ing in the dark-room is at the exact height that the 
plate holder i s, when susp·ended from the trolley. 
The amount of work saved by thi s  system is  incalcul
able, but it amounts to a very large percentage. Be
sides requiring the services of only one man, It enables 
him to work with the utmost dispatch . 

The trolley system is also applied to the electric 
lights used to i l luminate the copying boards. These 
lamps can be placed in any position anywhere about 



the copying boards, and at any height, and all by 
simply pulling or pushing them into position, where 
they stay where they are wanted. This arrangement 
shows the most critical lighting to be made in the 
m inimum of time, a very important consideration, as 
orders for copies of maps are often sent for immediate 
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filling. The copying boards a re square to the beds 
of the tracks of the cameras, which beds are cement, 
laid on the iron structure of the building, so that no 
vibration caused by walking around or other move
ment can affect the exposure. 

Next to the o ,uk-room , where the wet plates are 

prepared and developed, comes the intensifying room, 
then a washing room, then a drying room, and lastly 
a glass cleaning room, all in a line, so that the plate 
has never to be moved backward, but always pro
gresses forward. Further down the passageway is 
the printing room, of which there are here presented 

The Gallery with Boards and Electric Lights on Trolleys. Taking the Plate-Holder from the :Dark-Room by 'froIleys. 

Enlarging Apparatus ; I t -Foot Bed. Easel is Turned About 
to Show Its Face. Lens Can be �loved by �leans of 

Guide Rod from Any Position Along the Bed. 

The 2 8-inch by 34-inch Camera with Platfl-Holder on Trolley. On the Front Board of Each 
Camera the Gearing May be Seen by Which the Lens is Raised, Lowered, 

or Shifted Back and Forth in Focusing. 

Printing Room, Showing Drying Racks on Right and Movable Hypo Trough on Sink at Left. The Printing Room and the Pneumatic Printing Frame. 

A MODEL PHOTOGRAPHIC LABORATORY. 



two illustrations. The printing, both from wet-plate 
negatives and from paper negatives, is done in a large 
pneumatic printing frame. This is designed express
ly for the work, and so far as the locking and at
taching of the rubber cloth is concerned, is the only 
one of its kind extant. Although it requires most 
careful locking to be effective, Mr. Carkhuff devised a 
means whereby the locking and unlocking of the back 
of the frame could be accomplished in one movement 
of a hand lever, instead of the eight separate move
ments formerly required. An air-pump exhausts the 
air from this frame, applying thousands of pounds of 
atmospheric pressure to the negative and paper, and 
thus insuring an absolutely even contact between them. 
The back of the frame is counter-balanced, to avoid 
the needless exertion of strength in raising and lower
ing it. The frame stands in front of a shutter, behind 
which is a powerful electric l ight. This shutter is 
operated by a foot-lever, and for the average exposure 
is made to wink in about a half second. A specially
prepared developing paper is used, particularly 'adapt
ed to printing in line, which is the bulk of the work 
done here. 

The print is developed by hand and fixed in a large 
bath, which can be seen on the end of !j. big washing 
sink ; this can be swung up out of the way when the 
latter is wanted for washing the print. The fixing 
solution collects in a partition at one end of the big 
tray, and remains there until the tray is lowered, 
when the solution resumes its former position. When 
the prints have been washed, they are dried in racks, 
consisting of spring rollers on which is wound cloth. 
Through the free end of this cloth, which ends in a 
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Big. 1 . - Showing A bout 0.00 1 of a Region Near the 
Center of Small Magellanic Cloud. 

turn-over, is thrust a stick. Uprights with serrated 
edges stand the proper distance from these rollers, 
and the stick is so fitted as to slip into these serra
tions. By this device an immense number of prints 
can be dried at once, and in a very small space, and 
when no prints are being dried, the cloth stretchers 
are out of the way. The uprights are movable, also, so 
that this entire space is available for other things 
when wanted. In 
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which the paper is packed. The ventilation scheme 
comprises electric fans so placed that they do not 
merely agitate the air, but actually carry it out at the 
top and draw fresh air in from out-of-doors. 

In the smaller dark-rooms and vel ox printing rooms, 
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The Pleiades Showing Nebulosity. 

the small work is done. The Geological Survey takes 
thousands of  pictures in the field every year, and these 
are all developed and printed here. There are a 
number of small dark-rooms, each a model in its way, 
and all absolutely clean. The keynote of the whole 
establishment is absolute cleanliness, and the photo
graphic visitor at once remarks the absence of paper 
on the floor, junk in the corners, and useless bottles 
and chemicals on the shelves. 

Eleven men are regularly employed in this estab
lishment, and with the great number of labor-saving 
devices, they easily do the work of triple their num
ber under ordinary circumstances. It is necessary 
that they should, for the twenty rooms of the labora
tory will not stretch, and the work must be done by 
the fOrce which can be comfortably put in them . 
Hence every improvement which is made must be 
either to save space, time, or money. 

It is by no means possible to cover such an estab
li8hment fully in a short article. There is, for in
stance, the microscopy room, where the rock section 
photomicrographs are made and nothing else. Then 
there is the fossil laboratory, where these interesting 
objects are photographed with special apparatus de
signed for that work. 

SOME UNUSUAL DISCOVERIES OF VARIABLE STARS AT 
HARVARD OBSERVATORY. 

BY G. A. THOM.PSON. 
Although it has long been recognized by astrono

mers that an investigation of the nebulous region s of 
the sky would yield much useful information, owing 
to the great amount of work already in progress at 
Harvard Observatory, a special detailed study of such 
regions for the detection of variable stars was begun 

there only during the past year. Except the great 
nebula of Orion, which has been the subject of careful 
study with observers for years, and the.  large and 
small Magellanic clouds, almost nothing was kuown 
of existing conditions in such regions prior to this be
ginning. The number of known variables eighteen 
months ago was about 1,500, of  -Nhich about 970 were 
found at Harvard after 1890.  About 200 o.f these were 
discovered by Mrs. W. P. Fleming, curator of astro
nomical photographs, from photographs of their 
spectra ; about 500 others by Prof. Solon I .  Bailey of 
the Arequipa station of  Harvard Observatory, through 
examinations of star clusters. 

Prof. Edward C.  Pickering, director of Harvard Ob
servatory, already and for a long time deeply inter
ested in this subject and aware that an unusual har
vest of scientific fact might be gathered from a thor
ough and detailed study of variable stars, which he 
believed would be found in large numbers in the 
nebulous regions of the sky, was most anxious to begin 
such an investigation at Harvard without delay. A 
grant made by the Carnegie Institution for 1903 per
mitted a large amount of work of this kind to be 
undertaken at  Cambridge, and furnished a corps of 
eight observers for the study of the Harvard photo
graphs. But the failure to continue this grant for 1904 
rendered it necessary to disband this corps, and since 
Decemoer, 1903,  similar work has been carried on at 
the expense of  the observatory by one observer only 
-Miss Henrietta S. Leavitt, who began her present 
investigations during the latter part of February, 
1904.  

• 
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In 1901 and again in 1903,  Prof. Max Wolf, of 
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Fig. 2.-Same Region as .Fig. 1 ,  Showing Changes in 
the Stars. 

Heidelberg, compared several of his photographs by 
means of stereo-comparators, the small stereoscopic 
instruments which have proved so important a factor 
in astronomical work, and of which we are l ikely to 
hear more and more in future astronomical in
vestigations. Prof. Wolf thus found and an
nounced · 33 variables in the neighborhood of Orion. 
But until the present investigation at Harvard, they 

do not appear to 
have been confirme.d the p h o t  0 g r a p  h 

showing the print
ing frame and its 
ligh t, will be seen 
a large oak case. 
This case holds the 
various sizes and 
varieties of paper 
used. Each separ
ate flat cupboard 
has a false bottom, 
wh ich can be read
ily removed. When 
a fresh consignment 
of paper is r eceived, 
this false bottom is 
taken out, loaded 
with the paper, and 
slid back into place. 
Any one compart
ment can be opened 
without exposing the 
others, and the 
paper is absolutely 
safe in them . By 
uEing a scheme of 
this kind, not only 
is a great saving ef
fected in paper, but 
in the time required 
to handle it, and in 
space formerly ocr:u
pied by the boxes in 

Orion, Showing the Great Nebula. The Nebula in Carina. 

by other observers. 
Some photographs of 
the nebula of Orion 
are contained in the 
Harvard collection, 
and a careful exami
natio!l of them was 
made by Miss Leav
itt early last year. 
Besides confirming 
18  of Wolf's vari
ables, she thus 
found 72 new ones. 
It is possible that 
many others will 
also be  d iscovered 
in this region, when 
m 0 r e photographs 
b e c 0 ill e available 
for comparison, as 
many of those found 
appear to remain at 
their minimum mag
nitude during a 
large part of the 
time. The plates 
for the examination 
were superposed suc
cessively upon a 
glass positive made 
from one of them, 
after the method SOME UNUSUAL DISCOVERIES OF VARIABLE STARS AT HARVARD OBSERVATORY • 



followed in such investigations at Harvard. A curious 
fact regarding the variable stars in this region is that 
they are found within and following the denser distri· 
lJuUon of the nebula. 

In no respect have the results of photography been 
more striking than in the revelation of diffused nebulre 
of vast extent, whose faintness renders them almost 
beyond the reach of visual observation. One of the 
most remarkable of these extends over many square 
degrees in the constellations of Scorpius and Ophiu
chus. Like the nebula of Orion, it  attaches itself to 
individual stars, the principal condensation being 
about the quadruple star 77 Ophiuchi, The region is 
marked by a noticeable absence of stars of the fainter 
m agnitudes, and dark lanes can be traced in different 
directions for a considerable distance beyond the visi
ble nebulosity. An examination of a part of  this 
region has led to the discovery of seventy-two variable 
stars, besides the eight already lmown. 

In the trifid nebula in Sagittarius, which is near the 
center of a large number of the photographs taken for 
the study of Phcebe, the ninth satell ite of Saturn, dis
covered by Prof. Will iam H. Pickering in 1899,  a care
ful search for variables was made by Miss Leavitt dur
ing the latter part of 1904., Yet only sixteen were 
found. A l ittl e earlier in the year, however, in the 
course of an examination of this region, a very inter
esting variable of the Algol type was discovered. Oyer 
300 plates were available for the study of the new 
object, on twenty-eight of which it is fainter than the 
normal brightness, magnitude 9 .55 .  In three cases it 
appears faint on two plates taken during the same 
night, so that twenty-five different minima have been 
observed .  The observations ' indicate that the period 
is about 3 . 4 5  days, with a range of about one magni
tll de. An interesting and unusual feature in the vari
ation is found in the fact that a secondary minimum 
occurs between the primary minima, and is about 
three-tenths of a magnitude fainter than the normal 
brightness . 

The most fruitful field , however, that has been ex
amined is the small Magellanic cloud, where up to the 
present time 900 variable stars have been discovered 
and sixty-four others suspected of variabil ity. In a 
circular issued by Ha rvard Observatory May 26 ,  1904 ,  
announcement was made of the discovery of fifty-seven 
new variable stars in this region. In order to  provide 
material for the study of the light curves of  these 
stars, sixteen excellent photographs, having exposures 
of from two to four hours, were taken last autumn at 
Arequipa, with the 24-inch Bruce telescope. These 
plates reached Cambridge in January of the present 
year, and an examination of them by Miss Leavitt led 
to the surprising discovery that hundreds of variable 
stars were present in this region, the small number 
found in her earlier examination be-
ing due to the unsatisfactory quality 
of many of the plates . 

Nearly all the variables are found 
strictly wi thin the l imits of the cloud. 
Few have been found at a greater dis
tance than a degree and a half from 
the center, excepting in thE' dusters 
4 7 Tucanoo and N.  G. C. 3 62 . To study 
their distribution, the region of about 
six by seven degrees, covered by the 
plates, has been divided into squares 
which measure approximately hal f  a 
degree on a side.  The center adopted 
is not far from the center of the cloud, 
which extends diagonally in a direc
tion from northeast to southwest. The 
limits of the region containing the 
variables are more sharply defined, and are closer to 
the central line of the most densely crowded portion on 
the preceding than on the following side. , 

Several examples of variability are shown in Figs. 1 
and 2, wh ich are enlarged six times from ' the original 
photographs. and cover about one-thousandth of the 
entire region. The area represented is 12 minutes 
square. Fig. 1 is an enlargement from Plate A3393 ,  
taken November 10 ,  1 898, exposure 300 minutes, and 
Fig. 2 is from Plate A6981 ,  taken September 30, 1 904, 
exposure 240 minutes. All the variables in the region 
are marked on the latter, while on the former three 
stars are marked of which the changes are well seen 
on this pair of plates. There are many other regions 
of equal interest. No catalogue stars are contained in 
these regions, as even the brightest are too faint to 
appear in the Cape Photographic Durchmusterung. 
The number of stars shown in the photographs, in the 
central portion of the region , is about thirteen to a 
square minute of arc, or 46 ,800 to a square degree. It 
is estimated that the number of stars photographed in 
the small Magellanic cloud and adjacent clusters is 
about 280,000, of which 910, or one in 308, is variable. 

The results of this great scientific undertaking have 
been thus far very gratifying. In a little more than 
one year the number of known variables has been 
almost doubled, and a great deal of interesting and im
portant information secured. One of the most inter
esting facts established is the grelJ,t and ofteu surpris-
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ing dissimilarity of different nebulre. In the beautiful 
cluster of the Pleiades, for instance, which is nebulous, 
and where one might expect to find an especially large 
number of such stars, no cases of variation have yet been 
found. In the nebula surrounding ." Carinre, consid
ered by many the finest nebula in the sky after Orion, 
very few variable stars have been found.  The large 
Magellanic cloud, also, similar in formation though 
it is to the small Magellanic cloud, seems to contain 
but few, if any, variables ; out of 867 star images ex
amined last year in the looped nebula, two were sus
pected of slight variability. The facts as they exist at 
present render such regions doubly interesting, since 
they illustrate how impossible it is to deduce any rule 
that will govern all nebulOUS regions alike. Even with 
regard to the type of variation found in the various 
nebulre there is l ittle similarity. Each nebula is a 
la w unto itself. 

The total number of variable stars that have been 
discovered by Miss Leavitt since she began her in
vestigations in February, 1904, to the date of writing 
this paper is approximately 1,300. Yet the work is 
hardly more than begun. For the collection of photo
graphs at Harvard includes nearly 200,000 plates, giv
in g an exhaustive history of  the sky during the past 
sixteen years, and of the more interesting regions since 
1883 ; not only must the majority of these be carefully 
examined, but as new plates are constantl y being taken 
at the Cambridge and Arequipa stations, fresh work is 

A MOTOR DRIVEN BY CAPILLARY ATTRACTION. 
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END, SIDE, AND PLAN VIEWS OF THE CAPILLARY MOTOR. 

constantly being added. Moreover, i t  is possible that 
the large reflectors, now being mounted at Harvard and 
elsewhere, will make apparent new nebulre too faint to 
be detected on present photographs, and that among 
th e stars of the very faint magnitudes that will appear 
on these future plates will be found many cases of 
variation. 

A discussion of this examination and of  the work 
entailed by it would not be complete without some 
m ention also o f  its effect upon another department 
of the research at Harvard. A complete bibliography 
of all the variable stars then known was begun there 
some years ago by Prof. W. M. Reed, now of Prince
ton. This work was resumed in September, 1900, and 
has since been continued by Miss Annie J. Cannon, 'l0 
that there are now more than 35,000 cards. A minute 
record of every observation of each star in the series 
is thus kept, with the name of the observer, the ob
servatory and instrument, as well as the technical de
scription of the star, its position, period of variability 
and dates of maximum and minimum. Not merely, 
therefore, is the present study of nebulous regions add
ing a long list of variables to those already known, 
which in itself would be Simply an interesting event 
in the course of scientific progress, but it will furnish 
an amount of detailed information concerning th em, 
which will prove of inestimable value to astrono
mers and to others who are , interested in the sci
euce. 

THE CAPILLARY MOTOR. 
BY DR. ALFRED GRADENWITZ. 

A highly interesting application of capillarity for 
motive purposes has recently been patented by a 
French engineer, Mr. G. Leboyer, of Riom, Puy de 
Dome. 

Certain rocks, and especially those met with in vol
canic countries, possess an exceptional power of capil
lary attraction, rendering them well adapted for the 
generation of small powers. A rotary apparatus utiliz
ing this property is  rep-resented in the accompanying 
photograph, and shown diagrammatically. 

The apparatus consists mainly of  a frame of domite, 
A, of inverted U 1Shape, the uprights, a' a2, dipping into 
the water of the reservoir, B, and serving to convey the 
latter by capillarity up to the top, a. 

This top part of the do mite frame is in intimate 
contact with a convenient spongy substance, a, amadou 
for instance, which absorbs the water as it  is drawn 
up by the do mite uprights, a' a" . This water is led by 
amadou filaments, c, to the paddles, D, of a wheel, E, 
conveniently balanced and mounted in front of the 
frame, A, so that the lower paddles never dip into the 
water of the tank, B. These paddles, D, which are 
always in , free contact with the amadou filaments, c, 
are made of a spongy substance, blotting paper, domite, 
or  the like, and receive the water, as has been stated 
above. 

The paddles, D, are mounted in proximity to the 
amadou filaments, c, will be charged with moisture 
so as to destroy the equilibrium of the wheel, E, and 
to impart to the latter a rotary movement until the 
equilibrium is re-established. As, however, the water- ' 
saturated paddles are removed from the amadou fila
ments, c, the moisture contained in them will be vapor
ized, so that the equilibrium is once more destroyed, 
the upper paddles continually absorbing water from 
the filaments. The paddlewheel thus receives an inter
mittent movement of rotation, which may be util ized 
( as shown in the accompanying diagram ) for raising 
water from the tank, B. For th is purpose the shaft, e, 

of the wheel is fitted with a drum, F, or any other con
venient attachment in connection with a chain of 
buckets, t, t" t'. 

The above principle can obviously be modified in 
many ways, using for jnstar:ce instead of the reser
voir the bed of a river or of a canal, substituting for 
the wheel a cross beam weighted on one side with a 
counterpoise, and bearing on the other one or several 
masses of spongeous matter. 

The apparatus is interesting chi efly on account of the 
novel principle it embodies. I t  sh ould be highly in
structive, in connection with practical demonstration, 
to show the effects of capillary attraction in school 
laboratories. Here, moreover, it may prove useful for 

the production of small amounts of 
motive power, and so really serve as a 
practical' motor. 

. . .  
Ne,v Ulile Co r Old BolleI' T u bes. 

When visiting coal and metal mines, 
the writer has seen many piles of dis
carded boiler tubes. This is  the case 
more often, where bad water is used 
in the boilers, and where the boilers 
have not had proper care in the way 
of cleaning ; resul ting in heavy de
posits of scale, corroded and leaky 
tubes, which have to be cut out and 
replaced by new ones. 

These old tubes or flues, when sold 
as scrap, bring so l ittle that it  hardly 
pays the cost of moving them ; yet, a 

few dollars spent in cleaning them and attaching 
flanges, will make of them excellent air or water pipe 
which can be used where the pressure carried does 
not exceed 75 or 100 pounds per square inch. Where
ever compressed air is used or water is to be pumped, 
the outlay for pipe is one of the large items of ex
pense, and when used underground, only a small per
centage of this pipe is returned to the surface in a 
serviceable condition. 

A year or more ago a company had several hun
dred old boiler tubes mostly 3 inches, 3,112.  inches, and 
4 inches in size and 16 to 18 feet long which were 
considered practically useless until experiment proved 
their value for pipe. 

Threads and couplings cannot be used with success 
lor joining the various lengths, for two reasons. First, 
the old tubes are usually too thin to allow for the 
threads, and secondly, they are apt to be out of a 
true circle. Flanging is therefore the best method 
for this purpose.-From article by D.  E.  Rust, in 

Mines and Minerals .  
• • • • •  

Another single-phase electric railway has been put 
into service in the United States. The Bloomington, 
Pontiac, and Joliet Electric Railway, designed to run 
from Bloomington, Ill . , to JOliet, I l l . , through Pontiac 
and Dwight, Ill. , has. been put into operation on a 
length of about 10 miles from Pontiac. A trolley 
line voltage of 3,000 volts is used. 
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A NOVEL REFLECTING LANTERN. 

A new form of lantern has recently made -its appear
ance, which differs markedly both in its optical princi
ples and in the results attained from the ordinary 
projecting apparatus which the lecturer is  accustomed 
to use. Limited as it  is to the utilization of slides 
only, the ordinary lantern renders it impossible 
to use directly i llustrations from books, sketches, 
specimens, and models. Photographs of these 
various objects must first be made, and from the 
negative a l antern sl ide prepared. Even though 
the resulting slide may be sharp and clear in every 
detail ,  it still presents the defect of presenting its 
subject in dead black and white tones. Attempts 
at coloring, although sometimes successful , are 
often the cause of many grievous errors on the 
part of the artist. The apparatus which we are 
about to describe, and which has been recently 
introduced by the Philadelphia instrument makers , 
Wi l l iams, Brown and Earle, projects on a screen 
not only the image of a lantern slide, but reflects 
as well pictures in books, specimens of insects, or 
other natural objects, mechanical models and the 
like, and this all in the natural colors of the ob
jects. The lecturer is thus enabled to make use 
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mirror, which projects the image upon the screen in 
its proper position, so that printed m atter is  read cor
rectly. 

• • • • • 
Exploration of a D eep Abyss.-The monthly review 

Labor on the Isthmus of Panama. 

No American white laborers should come to the 
I sthmus of Panama seeking employment unless pre
viously engaged by the Commission. At first, before 
the organization here was fully completed and civil-

service methods were applied, work could usually 
be found for able-bodied white l aborers who might 
arrive here from the United States, or from any 
other part of the world. Now, however, the situa
tion is changed. Whenever any department of 
the Commission on the I sthmus desires additional 
white or skilled labor it communicates with the 
central office in Washington, and the men are em
ployed there and dispatched by tbe first steamer 
following ; but even upon their arrival there is 
sometimes a delay in putting them to work, be
cause the conditions may not be adjusted. When 
laborers come of their own accord the chances are 
against their employment. 

of the countless illustrations in magazines and 
books, of an innumerable series of color prints, 
sketches, photographs, and of working models 
that can be shown in motion on the screen, as well 

The New Lantern for Exhibiting Any Object in Its Natural 
Colors on the Screen. 

The result is that a majority of such men find 
themselves, after a short stay on the I sthmus, 
without funds or work. If  it were possible for 
them to do manual labor in the sun like the Jamai
cans, at corresponding wages, there would be 
plenty for them to do, but they cannot stand that 
class of work. Finding themselves in these 
straits, they come to the legation and the consu
lates, and, not knowing that there are no funds 
provided by the United States for the care of 

A Butterfly on the Screen. 

as apparatus for experimenting in chemistry and 
physics, specimens of plants , flowers, and moths, all 
in the delicate tints of the originals. 

The optical principle of this apparatus is  weH shown 
in the diagram. The source of light, a, sends forth 
its rays to the lenses, b and b', which are condensers 
of the usual stereopticon type. The diaphragm, gh, is 
employed to give a sharp, clear outline to the b eam of 
light, so that the picture when presented on the screen 
is clear. By means of an illuminating lens, e, a cone 
of light from the condenser is  projected upon the ob
ject, c, every part being uniformly illuminated. The 
lens, e, is used either for spreading the l ight over the 
entire object, or  condensing it upon a small portion 
when a very brilliant light and special details a-e 
desired. When the lens, e, is shifted toward the source 
of light, the rays are distributed over the entire object ; 
when the lens is drawn toward the object, c, the beams 
condense and concentrate on the point desired. An 
image of the brilliantly illuminated object, c, is pro
jected by the objective, d, upon the mirror, f. The 
image of the object, c, has been reversed by the objec
tive, d, before the mirror restores it to normal pOSition. 

Particularly important factors in utilizing this ap
paratus are the diaphragms, which give a perfectly 
clear edge to the image on the screen, and the illumi
nating l ens, e, which distributes the l ight evenly over 
the object at c, reducing or increasing the surface il
luminated at the will  of the operator, and producing a 
most intense illumination ; and lastly, the reversing 

How the Human Hand is Thruwn on the Sereen. 

of the Italian Alpine Club announces the preparations 
for exploring the chasm in the calcareous plateau of 
Causiglio to the east of Belluno ( Venetia ) and at
tributes to it a depth of 460 meters. This measure-

Optical Principle of the Reflecting Lantern. 

ment, if correct, would perhaps render it the deepest 
chasm known, but the soundings, so far, have only 
reached 259 meters, and the estimates beyond that are 
based on the time elapsing in the fal l  of stones . The 
expedition is regarded as perilous. 

indigent or stranded Americans, expect the minister 
and consuls here to provide them with food and lodg
ing until they can get employment, or to give them 
passage back to the United States. It is often difficult 
to persuade them that the minister and consuls are 
not responsible for their condition. The minister has 
fre9uently assisted, and is now assisti ng, men in these 
.'traitened circumstances, but of course a l imit must 
be placed on such charity. 

When questioned, these l aborers say they gained the 
impression from the papers that there was abundance 
of work at high wages here for everybody, and in most 
instances they gave up fairly good employment in the 
United States in order to take chances of doing better 
here. A remarkable feature of this situation is that 
these men come from all parts of the United States. 
The last steamer brought laborers, on their own ac
count, from Maine, New York, Tennessee, I l l inois, 
Colorado, and California, and they have all been oblig· 
ed either to go without employment or to take work 
in competition with Jamaican and other colored labor, 
which they will not be able to endure for any length 
of tim e.-John Barrett, Minister to Panama. 

.. . . .. .. 
Calstonite.-A new product of the electric furnace 

has been introduced in France under the designation 
calstonite. It is a double carbide of barium and cal
cium, produced by M. J. Cartier, an electro-metallurgist 
of  Mancioux, which decomposes on contact with water, 
like calcium carbide. 



A 750·TON METAL MIXER. 
Herewith we give an illustration of an interesting 

metal mixer which has recently been installed in the 
works of the Ebbw Vale Steel Company, of Great 
Britain. This mixer, which is of 750 tons capacity, is 
constructed upon the patents of Col. Charles Ailen and 
Mr. Charles Davy, of Sheffield, and is the largest of 
its type th at has been constructed, the average capaci
ties ranging from 100 to 750 tons. The higher capacity 
for this  particular installation, however, was rendered 
n ecessary to cope with the extensive additions to the 
steel plant that have been carried out at these workS, 
and furthermore it is intended to serve as a reservoir 
for the week-end make. 

The body of the mixer is constructed of a double 
thickness of steel plating and is carried at each end 
upon two circular massive steel rockers of box section. 
These rockers are machined on the underside, and rest 
on turned-steel rollers, 4 feet 6 inches in diameter, 
which are mounted on bearings on cast steel girders. 
The bottom of the mixer is further stiffened by a num
ber of rolled-steel joists, 24 inches deep, so as to obvi
ate any tendency that may develop to bulge owing to 
the weight of the metal within. The top is held to
gether by four 6-inch tie-bolts. The ends are coned, 
the cones terminating in heavy cast-steel rings m a
chined on the face. 

Port ends are provided for gas-firing, by means of 
which the temperature of the metal within may be 
maintained. The port ends are mounted on wheels 
so that they can be easily moved back when required. 

Two large hydraulic cylinders mounted on trun
nions serve as a means for tilting the mixer. They are 
of sufficient stroke to empty the mixer completely when 
required, the pouring spout being on the opposite side.  

The mixer is provided with an acid lining, and con
sequently no side doors are required. It is of much 
more substantial construction than is actually requiSite 
for strength ; but stiffness of structure very much 
favors the life of the Hning, and the movement in tilt
ing is found to be very smooth and free from vibration. 

In any steel works having blast furnaces the use of 
a mixer greatly cheapens the manufacture of the steel, 
besides improving and equalizing its quality, and this 
type of gas-fired metal mixer possesses the convenience 
that the metal as received from the blast-furnace can 
be maintained in its molten condition for an indefinite 
period, the gas-firing being easily regulated to replace 
any lost heat or to increase the temperature if re
quired. 

For basic steel , doors are provided both on the sides 
of the body of  the mixer and on the cone ends, so as to 
render the whole of the lining easily accessible for 
inspection and fettling. In some of the mixers of this 
type, moreover, an extra large door is provided for 
the purpose of charging heavy lumps of scrap. When 
such melting of scrap and deoxidizing is to be done in 
the mixer, the port ends are made larger than in the 
present case, thereby enabling the mixer to be worked 
at a higher temperature. In these instances the cone 
ends of the mixer and the port ends are provided with 
cooling - b 1 0 c k s, 
and the port ends 
are fitted with 
hydraulic draw· 
back gear. 

T h e  earliest 
marine cylindri
cal boilers were 
single-ended with 
two furnaces,  but 
with the advent 
of reliable mild 
steel the diam
eters were in
creased and the 
boiler was made 
double e n d  e d ,  
with upper ends 
rounded to save 
bracing, so that 
the largest cylin
drical boilers to
day have as 
many as eight 
furnaces, four in 
e a c h  e n d  i n  
pairs ; that is, 
the two furnaces 
at each end on 
the same side of 
a vertical diam
eter have a com
mon combustion 
chamber. T h e  
saving in weight 
is evident at once 
and also the reo  
duction in the 
feeding apparatus 
required. 

Scientific American 
A BEEHIVE INCUBATOR. 

Henry Decker, of Rome, 0., by repeated tests has 
demonstrated that a setting of eggs may be success
fully hatched within an ordinary beehive as the incu
bator. As more than a dozen eggs can be cared for at 
a time, it is claimed that one hive can be made to do 

UTILIZING AN ORDINARY BEEHIVE AS AN INCUBATOR. 

the. work of eight hens, and also produce 100 pounds of 
honey annual�y. 

Mr. Decker, who had previously used an incuba tor, 
on e day while handling a swarm of bees observed 
that the temperature within the hive was similar to 
that. of his incubator. His supposition was later veri
fied by placing . a thermometer in the hive, and com
paring the temperature. with that of the incubator. 
Thereupon he placed twenty eggs in the upper section 
of the hive, separating them from the working apart
ments of the bees by a cotton cloth. Around the sides 
a cushion made from a quilt was placed, and over the 
eggs another cushion. Eighteen of the twenty eggs 
were hatched. 

• • • • • 
Free Government Coal Tests. 

An opportunity has been offered the coal producers 
of the country to co-operate with the United States 
Geological Survey in its work of testing the coals and 
lignites of the United States. This work was begun 
at the World's Fair groUIids, St. Louis, during the 
Exposition and will be continued along the l ines laid 
down at that time. The Survey is desirous of secur
ing from operators and others interested in the prob-

A 750·TON METAL MIXER. 

lems of fuel consumption an expression of opinion as 
to whether they desire to co-operate in this work. 
Offers of coal for testing purposes should be addressed 
to the Director of the United States Geological Survey, 
Washington, D.  C. 

It  is not possible to promise at the present time 
that all offers of coal will be accepted, but the plan is 
to make the investigation as complete as practicable, 
distributing the work as impartially as possible over 
the entire country. The distribution of the work will 
depend largely upon the replies received to the circu
lar which the Survey is now sending out to coal op·er
ators and upon the present and possible future develop
ment of the coal and lignite deposits of several States. 

The tests will be made for the purpose of determin
ing the fuel values of the different coals and lignites 
and the most economical methods for their utilization. 
Arrangements have been made with the manufacturers 
of the equipment used during the Exposition to have 
practically all of this testing machinery left at the 
disposal of the government. 

In  offering coal for testing purposes, operators are 
requested to note the following conditions with which 
it is necessary to comply : 

1. The coal must be furnished to the testing plant 
free of cost to the government. 

2 .  The coal must be loaded under the supervision 
of one of the inspectors employed for that purpose, 
who shall be at the same time allowed to visit the 
working places in the mine to procure samples for 
analysis. 

3. When it is possible to do so, the coal should be 
loaded in box cars and shipped under seal. Lignites 
must always be shipped in this way. 

4 .  Where the market requires screened coal, this 
grade will be accepted for test. The selection of coal 
is always to be under the direct control of the repre
sfntative of the testing plant. 

5. Where one of the problems involved is the better 
utilization of slack coal, a carload of slack may be 
accepted for testing purposes. 

6 .  As soon as possible after the tests are completed 
a brief statement of the results will be furnished to 
parties supplying the coal, for their information, but 
this must not be made public until the results are pub
lished by the Geological Survey. 

7 .  Everyone interested in any particular test or in 
the general operation of the plant is invited to be 
present at any time, but the official record of the test 
will not be given out except as ind icated in the pre
ceding paragraph. 

. '  . .  
Prizes Cor I nventors. 

Under date of April 20, 1905 , United States Consul· 
Gfneral Richard Guenther, of Frankfort, Germany, 
states that the Associazione degl i Industriali d' Italia, 
No. 61  Foro Bonaparte, Milan, Italy, invites inventors 
to compete for two prizes offered by it, as· follows : 

First prize, $1 ,600 and a gold medal , for a new 
method to prevent danger which may arise from the 
contact of high tension with low tension winding 

of electric rotary
c u r  r e n t trans
formers ; second 
prize, $100 and a 
gold medal for a 
s i m p  i e, strong, 
and reliable safe
ty device for 
s t o p  p i n  g cars 
running on an in� . 
clined plane in 
case of the break
ing of the wire 
cable. The device 
must be capable 
of adjustment to 
o rdinary c a b  1 e 
roads now in use. 

---
In experiments 

made by Jean
taud with an elec
tric motor car a 
tractive effort of 
42 .7  pounds per 
ton at 10 .8  miles 
per hour was ob
served on a dry 
road. On a mud
dy road the tract
ive effort rose to 
74 pounds per ton 
at 9 .32  miles per 
hour. Thus the 
resistance on a 
dry road is found 
to be forty-three 
and threeo-tenths 
per cent less than 
that developed on 
a muddy road. 
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RECENTLY PATENTED INVENTIONS. 
Electrical Devices. 

COMB INATION GAS AND ELECTRIC 

FIXTURE.�C. S .  STEINBERG, New York, N. 

Y. Mr. Steinberg's invention relates to im

provemen ts in fixtures of that class wherein a 

gas pipe and electric light w ires are both 

housed or incased within a suitable envelop 

or external casing. In the p resent case he has 

in view the production of a combination fixture 

wherein the formation of a short circuit be

tween the electriC conductors and the gas p i p e  

is  a practical impossibility under t h e  ordinary 

condition of service and also to p rovide means 

for easily and quickly rewiring the fixture 

without removiug it from its p lace of instal

la tiou ·ou wall or ceiling. 

Of General Interest. 

C L A S P  OR FASTENER.-A. DE SAINT 
CHAM AS, Chicago, Ill. The object of the in

vention is  to provide a clasp for conveniently 

aud securely closing or seal ing enve lops, wrap

pers, and like means for perm itting postal au

thorities or other persons to quickly open the 

envelop, wrapper, or other receptacle for ex

amining con :ents thereof without detaching 

the c.!a�p from the receptacie. The improve

ment elates to envelop-clasps such as s'hown 

and described in the Letters Paten'!: of the 

United States forme rly granted to this in

ventor. 

BLANK-CARTRIDGE CAN�ON. - M. .r. 
SHrMER, Freemansburg, Pa. One p urpose in 
this improvement is to p rovide a toy cannon 
having its breech adapted to receive cartridges 
and to provide a hammer having a cup-shaped 
head which when it strikes the cartridge-she l l  
to exp lode a cartridge f u l l y  covers t b e  breech, 
thus preventing th2 possibility of fragments of 
th e shell escaping should the she l l  be unduly 
fractured at firing. Means especially adapted 
to be operated by the foot when the hammer 
i s  to be released for firing, prevent danger 
of accidents to face and hands of the gunner. 

Heating and Lighting. 

CRUDE-OIL BURNFm.-J. W. PIPPIN, 
Brownwood, Texas. Having several objects, 
one of this inventor i s  to provide a novel con
struction which may be utilized in kitchen
stoves or i n  fireplaces, furnaces, o r  other lo
cations and by the use of which smoke, soot, 
and the l ike may i n  a large measure be avoided 
and the oll and water vapor will  be supplied 
uuder p roper control.  

Mach ines and Meehanleal Devi ces. 

AT'l'AC H MENT FOR SURFACING-MA-
C H I N E S .-W. C. AVERILL, Frankfort, Maine. 
The special object i s  to enable the tool to be 
guided so as  to strike the stone exactly on 
the desired spot and also to be turned so as to 
dispose the edge of the tool,  and conseqnently 
the cut thereof, iu any position with respect I 

The Safest and Soundest Investment Ever Ojjered in Amounts oj Busin¢ss and P¢rsonal W ants. 
lIOO, $200, $ 500 and $I,OOO each 

Real Estate Gold Bonds 
Owned and �eing sold by the 

JENNINGS REAL ESTATE LOAN CO. 
CAPITAL $ 1 ,000,000.00 

F�RST NATIONAL B ANK BUILDING 
CHICAGO, ILL. 

A New and Safe Method Devised to Meet a Demand from the Small 
Investor Who Desires a SAFE and SURE Investment and Will Pay 

Double the Rates of Interest That Most Savings Banks Pay 

The distinction between the bonds and the usual five year mortgage 
is simply that instead of using a trust deed and one single principal 
note, with interest notes attached, representing the whole amou nt of the 
loan , a trust deed is used in the regular way, but the principal note is 
divided into a number of small notes, say of $100 and $500 each, ag
gregating the amount of the indebtedness, and each one of these notes 
(or first mortgage bonds, as we term them, because they have taken the 
form of bonds) has its interest notes attached, and each one, with the 
others, is a first mortgage on the property, and each bears the certificate 
of the trustee certifying that it is a first lien on the property described. 

A Few Samples of Properties on Which Loans Have Been Made and Bonds 
Sold by the Jennings Real Estate LoanwCo. 

READ THIS COLUMN CARF,FULLY,- You 
will find inquiries tor certain classes ot articles 
numbered iu cousecutive order_ If you mann" 
facture these goods write us at once and " e will 
send you the name and address of the party desir. 
ing the mformation. III every ease It is neces. 
sary to give the n nlnbel' of the inqniry. 

ilI U N N  &; CO. 

lianne Iron Works. ChlC82'O. CataloJrue tree. 
Inquiry No. 6934. -For manufacturers of ma 

chinery for making leud pencilS. 

. .  U. S." Metal Polish. I ndianapolis. Sam ples free. 
I n (] u i ·�y N o .  6 9 3 5 .- For m anufacturers of a port

able. adjustable. automatic cu nveyor. 
I 'erforated Meta]s. Harrington & King Perforating 

Co . . Chicago. 
I n q uiry No. 6936.-For mauu facturers of spring 

motors. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Ben St. 

Ch alZrin Fans. O. 
I n q u i ry No . 6 9 3 7' .-For manufacturers and build

ers of iron and steel structures. 
Com mercially pure nickel tube, manufactured by T h e  

Stan dard Welding Co . •  Clevehmd. O. 
) n q u h ' V  � o .  6 9 �� 8. -For m an ufacturers of ma

chines for extracting salt from brine. 
Sawmill machinery and outfits manufactured by the 

Lane Mfg. Co . .  Box 13. Montpelier. Vt. 

f 
I n q u iry No. 6 9 3 9 . -For m anufacturers of patent 

uel and briquette m anhinery. 
I sell patents. To buy them o n  anything, or having 

one to se1l, write Chas. A. Scott, 719 Mutual Life Build
Ing, Buffalo. N. Y. 

r
O�dq��II��i:'�� �a�tO.-For manufacturers o f  rail-

W ANTED.-'l'b e  names of manufacturers of novelties 
wish ing a representati ve. J .  Berkeley Hunter. Box 
1629. Pittsburg, Pa. 

t�r��J'i��ls!.�';g
6.::tcti;;-.r::�edf:,�ufacturers o f  s elf-

The celebrated " Horns by-Akroyd " Patent Safety Oil 
Engine is built by the De La VerlZne Machine Company. 

Foot o f  East 138th Street, New York. 
� n quiry No • .  6 9 4. � . - F'or m anufacturers of maw chmery for rnakmg laundry soap. 
Gut strings for Lawn 'l'cllnis, · M usical Instruments, 

and 'other purpoS"es made by P. F. Turner. 46t.h Street 
and Packers A venue. Chicago. III. 

J n q u il'Y ,," 0 .  694 3 . -F'or manufacturers of mach inery for making corn starch. 
Manufacturers of aJI ' k inds sheet m etal p:oods. Vend .. 

ing. gum and chocolate, ma t c h es, ciJlurs and Cigarettes, 
amusement mach ines , made of pressed steel. Send 
s amples. N. Y. Dieand M o d e l  Works. 5C8 Pearl St . .  N.Y. 

I n q u iry No. 694-4.-For manufacturers of _ coal briquette machin ery. 
You can rent a well equipped private laboratory by 

day, week or month from Electrical 'l'esting Labor. 
utories. 548 East 60t h  Street. New York. Absolute 
pri vacy. Ask for term s a.nd facilities. 

I n (J u i r y  � o. 694 .!i . -For manufacturers �f dies for cut Ling teeth on gi n saws, 
Manufacturers of patent articJe8, dies. metal stam p. 

lng, screw machi n e  work, hardware speciaJties. wood 
fiber machinery and toois. Quadriga Manufacturing 
Com pany, 18 South Canal Street. Chicago. 

to edges of the stone. It is  attained by pro· I I:...j�i;;::;;;:;;;'iIOOii""':' 
viding a peculiar guide connected with a shift-

I n q u iry N o .  69 '1 6 . -}-"or m anufacturers of strong rope wrapping paper. 
Space with power. heat., Jight an d machinery. if de. 

sired, in a l arge New England m anu facturing con cern , 
h o.'·ing more room than is necessary for their business. 
Address Box No. 407, Providence. It. I. 

able part of the finishing-machine, this part L_ .... ....;�.::=�����:::�::.:=�:::===:J 
movably carrying the tool. Means are pro-
vided enabling movement of a handle inde-
pendeu tly of a guide to impart to the tool an 
independent movement. 

SmWING-MAC H INFJ.-J. A. VIGLLVI, Louis-
v i l le, Ky. The aim in this improvemeut i s  to 
provide m eans  for holding goods against feed
ing action, which sha l l  be operative without 
stopping the machine and whereby the thread 
may be effec tlvely locked. Whlle designed as 
au attachment to automatic chain-stitch sew
ing-machines, its broad conception would 
prehend use with any machine to which 
adapted by obvious modification. 

Prime Mo vers and Their Acce ssories. I 
B'LUE·PLUG.-P. .T. MALLOY, Shreveport, 

La. Mr. Malloy's object is to provide a plug 
for closing a flue when desired and having 
means for covering the end of the flue so In 
case of bad leaks it  will cover the entire head 
of the flue and if  the p l ug leaks the water 
will be turued downward a l ong the flue-sheet 
instead of spraying  out over the fire. The 

plug has a decided advantage over the old 
style of plugs i u  getting i t  out of the flue 
sheet by haviug a square head on it,  savin g 
time iu getting it out of the flue sheet wlthout 
damaging flue or sheet. 

ROTARY ENGINE.-L. T. STEWART, South 
l' : y mouth, N .  Y. In this iustance the object 
is  to provide a rotary engine arranged to util
i"e the motive agent economic ally and to the 
fullest extent, to automatically cut off the 
motive agent according to the load, to a l low 
run ning the engine at a high rate of speed 
and without undue vibration or noise, and to 
reduce weal' and leakage to a minimum. 

Hailways and Their Accessories. 

H A I L-'l'IE.-E. POWELL, Columbus, Ohio. 
The principa I objects of the invention are to 
provide means secured In the t i e  for effec
t ively holding the rail,  for p reventing the 
swinging of the rail  on the tie,  or vice vf.-:>rsa} 
fol' strengthening the tie, and at the same time 
for permitting the tie to be readily p laced in 
the road·bed. 

NO'IE." -/:opies of a.ny of tb�se patents will 
be fnrubbed hy Munn & Co. for ten cents each. 
Please st ate the name of the patentee, title of 
tbe lnveDtlon, and date ot tbls paper. 

Yon will notice the following desirable features 111 every bond 
issued by this Company : 

I n q u iry No. 6ft4'1 .-For man ufacturers of machinery for COCoan u t  and oilwmaking plants. 
W ANTED.-'rhe patents or sole agency for Britain 

�Ifld France, of new machines and articles used in t h e  
Brewing- an d Al l ied Trarj68 .  Highest refereu c'es wiven 
and required. S tate best t erms w ith ful l  particul ars to 
H 'Vi deawake." care of Streets Agency, 30 Corn h i J l ,  
London, England . 

r n q u iry N Q .  694S .-Fflr m : mufacturprs of maw 
chinery for extracting and cHrdllig cocoa O b er!. 

W ANTED. -A fi rst-cl ass Mach ine $hop Foreman ; a 
man who is capable of producing work at the lowest 
possible cost. Must be a man of i d e as and capable of 
biring and handling mEn. 1 :  eliability fi rst considera
tion. Steady pnsition with opportunity to advan c e ,  
Factory at �T aterIoo, Iowa. Address Manufacturer. 
Box 7'W, New York. 

I n q u iry No. 6 9 i 9 .-For manufacturers of ma
chinery for a tapioca. plant. 

AGENCIES ]'OR. · N E'V ZEAT,AND.-Poultry Breeding; 
Fruit Growing and CauDing Indu stries being pushed by 

I It is secured by the specific real estate described in the bond , and is n ot a portion . til e G overnment of ]\ e w  Zealand. Compet.ent experts 
of a. " blanket 1!l0rtgage " upon different and separate pieces of real estate, or issued n"w starting as h orticultural m erchants are desiro u s  to 

agaInst the credIt of any corporation or individual . 'fhe investor can if he l i kes v isit become New Zealand representatIves for implem ents 

examine, and appraise his own security and know precisely what I' S b�ck of the bo
' 11d I' n

' and machinery. etc. Ad dress Hugh Gerard, Parapa. 
rau ruu, 'V ellin"'ton, New Zealand. 

which he is investing his money. This removes every possible element of guess-work I n q u i ry No . 69 �O. -For firms In United Stutes or speCUlation from the transacti on. manufact.u ring apparat u s  for the dry distUlntion of 

2 .  Th e Chicago' Title & Trust Company (capital $5 ,000,000) identifies each bond by :I',i'gt�: l or producmg alcohol . charcoal and other pro-

its certificate and gnarantees it to be a first mortgage on the property_ Spl en did opening for a h i gh-grade m echanical engi. 
3·  Before the loau is made each piece of real estate is valued by our Mr . Jennings, neer. who has had a broad experience in managing rn a .  

one of the most experienced real estate appraisers in the West. chine shop • •  the m , m u facture of m a c b i nery. engines 

4 The fire insurance upon the improvements is always more than the amount of and metal specialties. Applican t s  runst be in prime of 

the loan. " life find now e m ployea. Preferen ce wll1 be given to 
npplicants w h o  have had m o d ern scientifi c  training in 

5· The income in rentals is always four to five times the amount of the iuterest on mecb an i cal schools of h igh sUmd il1g,  Unqualified re-
the mortgage. ferences will  be exacted. AlJ com m u n ications received. 

6.  Each bond is a separate unit which may be sold, or pledged as collateral in ' will be rrgarded as strictl y confident ial. A d dress 

borrowing money, j ust the sanle as a government, state, city, or railroad bond. 
Mechanical Euzineer, Box 773, New York. 

I n qu i ry S o .  6 95 1 . -For , m an u facturers of fire 7· The Jennings Real Estate Loan Company collects and remits the semi-anuual cla y articl es. 
interest coupons for its customers. without charge. A PAP ER PROPO SAl,. 

8.  Each bond carries s ; x  per cent interest, giving, for the first time, the man with Is tb e  t i t l e  of a clever l ittle love story publ ish ed ry $�oo. the same return upon his money and upon precisely the , same security as though the LA(;KAW ANN A HAILROAD s o l el y on it s m erits 
hiS 1nvestment were $100,000. as a brig-ht piece of t1ction. It is con t a illed in a beau t i ·  

fu1Jy i l  :u· ... t rated book o f on e h u n dred an d twen t y - eight 

We want every careful and conservative investor who reads this 
advertisement to get into communication with us. 

If the investor lives in Chicago and has $100, $200, $500 or $ 1 , 000 
in some good savings bank paying only three per cent, we cordially 
invite him to collie to our offices and make the personal acquaintance of 
our Mr. Jennings and the other officers of the company. Our offices are 
conveniently located, being in the new First National Bank Building, 
which is the center of the financial district of Chicago. 

pages w h ich describes SOme o f  tb e attracti v e  vacation 
places along tbe lines of th a t  road. 

The book nJay be bad by sending ten cents in stamps 
to T. W. II E E, General Pas� enger Ager. t ,  New York 
City. 

In'q u i ry N o .  6 ! 1 5 2 . - W an t e d .  address of F. Keil & 
Son, manufacturer s of cabinet hardware. 

m��� I��ri'bl���" 
6 9 5 3 .-For m a n u facturers of dia .. 

I n q u iry No. 6 9 5 4 . - - W ant�d. a second-h a n d  auto. 
matic turning lathe, suitable or turn ing tabl e Jegs". 

Inq u i ry No. 6 9 5 5 . -For manufacturers o f  an 
artIcle called " helps to hear " or ear drums. 



" St " Foot and 
ar Power 

Screw Cutting 
Au�r�tc Lathes 

Foot and  Powe a n d  Turret I,athes, Planr erso Shaper., and Drill Presses_ 
S H I': PARD I,A'l'HE COo. 133 W_ 2d St. Cincinnati, O. 
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be VUlcan Iron worKS co. 
SEE THA T YOUR TICKET READS VIA 

THE N ICKEL PLATE ROAD 
It you are going to Erie, Cleveland, Ft. Wayne, 
C h ics-go or beyond. and you will  be assured a most satis
factory trip at tbp lowest possible cost. '1'brougb Pul l
man sleepers from New York v,nd Boston to points 
above mentioned. Elegant high back seat day coacb es. 
]i'amous Dining Car Service. 

}'or rat.es to any pOint West or on the Pacific Coast., 
and before arranglDll for your trip. write H. E. Payne. 
General Agent 291 Main St., Bulfalo, N. Y , or A. W. 
Ecclestone, D. P. A., 38f> Broadway, New York City. 

HydrO- M t Carbon 0 ors 
Head less Self-Contai ned 
It is as easily controlled as  a steam 
en�ine. Variable sparker. The 
only perfect moderate priced 
launch engine on the market. 
Let us convince you. Write 
to-day. 
Grallt-Ft!rl'h� Co., Troy, N. Y. 

Days' Trial 
on This 

MARINE ENGINE 

No Cas)l PaYlnent re
quired. We \Jay Frei�ht dis
tunce 1M miles. Spat' lt  plugs 
$L5J, !!uaranteed 365 days i also 
Secund-h and �n:zines. 

M ' OO N A LO & ERICKSON 
J( W. Rand�lph St. ,  Chicago. 

75he Cushlnan Motor 
never disHppoints. The least wd.!ht for th., power d .. veloped l uaKf'S it the HIiST BO ... T and A UTO !\IOTOR 
on the market. The New 19U5 l10del is bt:t· 
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one plece, It is th� li'imple�t as well as the 
1II0_ .. t efUclent. Holds tnllny speed records. 

?\I:lde in Single and Double Cyl ioder pat
t.<,rns. Prkeg make it ecoDomical. Cut shows :! h p. marine, weight 75 � bs. we make Auto \ loLor8 ':Uld Statiou,uy Engines. Catalog free A�enls \Yallted. C U'SllllAN MOTOR CO. 

202H .N Stl'ect, I,trl cotn, Ncb., U. S. A. 

U�fiE M I C H I G A N  hUlIOIIS t\\'o amI three b ls!le �o1id ann Reyersiule Propeller \Vheell', 
�\lpplied to over Olle hunc1re(l ell�ine buil ders. Th�y ha.\'e no equal tor 
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5 LIGHT 

D Y N A M O  
$26.50 

Otber sizes 3 t o  30U Lamps 

M OT O RS 
from 1-16 t o  20 H .  P. 
Write for BulJetin 

ROTII BROS. & CO. 
2?' S. C linton St., Chicago 

·v er/il.ible Ctut(·llct04. Can ut! 
re:idily att.lched to any motor, 11:1.,'; ahsoillte control ovt'r boat at 
full speed ahe:ld, idl., or reverse. 
Have fonr clitfcrtlnt sizes, I-ollit� 
able for motors from 1 to 80 }J. P. 
Michigan Motor Co . 
Gr:l.lld Hapids. �Iich., U.S .A. 

THE CURTIS DOUBLE 
CYLlNDE� MOTOR 

5 h . �p. 60 lb.'!. Roller Bearings. 
Capt. Baldwin's famous air
ship, the Cal ifornia Arrow, 
is propelled by tbis motor. 
Also our motorcycle, wh ich 
holds ·the worJd's record of ]0 miles in 8 min . 54 2-5 sec. 

Catalog Free. G. H .  CURTIS M F G .  CO . 
Hammondsp ort , N. Y 

How To Increase 
Your Business 

READ carefully, every 
week, the Business 
and Personal Wants 

column in the 

Scientific American 
This week it will be found 
on page 489. 

Some week you will be 
likely to find an inquiry 
for sometbing that you 
manufacture or deal in. 
A prompt reply may bring 
an order. 
W a t c h  i t  C a r e f u l l y  

Scientific American JUNE 17, 1905. 

uerle8: 
U l  .. '\ .ns TV CUH..H.lJ..j:SPO N U�N T:S. 

Names and Address must accompany all letters or 
liO attention will be paid thereto. Tbis Is for 
our information and uat for publication . 

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

Inquiries not answered ill reasonable time should be 
repeated ; correspondents will bear in mind that 
some answers require D"Jt a little research, and, 
though we endeavor to reply ·to all either by 
letter or in this depa rtment, each must take 
bls turn. 

Buyers wishing to purcbase any article DOt adver
tised In our columns will be furnlsbed wltb 
addresses of houses manufacturing or carrying 
the same. 

Speoial Written Information on matters ot personal 
rather than general interest cannot be expected 
without rem uneratioll. 

Scientific AmericfI.n Supplements referred to may be 
bad at the office. Price 10 cents each. 

Books refarred to promptly supplied on receipt ot 
price. 

Minerals sent for examination should be distinctly 
marked or labeJed. 

( 9 659 ) A. E.  R. asks : Can you refer 
me to an article on the construction of ce
ment or p ebble wash siding for house s over 
steel lath ? I buy your B u i l ders'  Monthly 

and also the SUPPLE)lENT, but never remember 
reading anything on this subject. A .  We are 
sorry that we have no article which we can 
send you describing the construction of cement 
or pebble work siding for houses. 'l'his work 
is  done by first secure ly fasten ing a stout wire 
lath over the portion of the house wbicb It Is 
desired to treat in this way. Sufficient space 
should be left between tbe latb and the sbeath
ing of tbe house to permit tbe mortar to be 
worked through and get a good hold. Cement 
mortar is then put on the l ath i n  the same way 
tha t ordinary p lastering is applied,  being a l 
w a y s  careful to w o r k  i t  through the lath in 
order t o  get a good h old.  The m ortar used 
for this p u rpose i s  one part of best Por t l and 
cement and tbree parts of clean sharp sand, 
thoroughly m i xed and tempered w i tb water, to 
which a sma l l  percentage of l ime putty may be 
added to make the mortal' work more freely. 
'.!.'he less l ime that is  used, ho,vever, the better. 
After a thick layer of mortar bas been ap
p l ied i n  the manner above de scribed. pebbles, 
stones, or other articles may be inserted, 'but 
care should be taken to see that they are em
bedded sufficiently deep for the mortar to get 
a good h o l d  on them, 

( 9 660 ) J .  S. W. asks : Will you kind
ly tell  me whicb i s  the most accurate way to 
determine the h orse-power of a steam engine 
w i t h  a bt'ake or indic a t or ? Best make of 
bt'ake, and how applied. A l s o  best-known cyl in-' 
de,' lubricant for steam engines, condensing 
an d  non-condensing. Does bydrocarbon, in any 
form, possess l ubricating qualities of any value 
fo,'  cylinders of steam engines ', A. First, tbe 
bl'ake and indica ted horse-power of an engine 
represen t two different tbings. The first gives 
the power which the engine is capable of deliv
ering to a genera tor or liue shaft. The second 
gives tbe power which the steam genet'ates In
s'de the cylinder of tbe engiue. The brake 
horse-power i s  less tban the indicated horse
power by an amount eqnal to the entire friction 
of the engine. One, h owever, is as accurate as 
t he

' 
otber, but. as  'we have explained, they a re 

measurements of d ifferent quantities.  The sim
plest form of hrake applied to an engine Is  a 
rope brake, consisting of a heavy manila 'rope, 
w rapped a number of times around a flywheel 
in such a way tbat one end may be tightened 
with a screw and handwheel,  and the pull on 
the otber end we igbted in some simple way. 
A l l  the l ubricating oils  are c omposed of various 
hydrocarbons, but their lubricating power de
pends upon tbeir physical properties, not tbeir  
chemical.  The important thing i n  a cylinder 
oil  i s  to have one which will retain its lubri
cating qualities at  the temperature of the 
steam in the cylinder. 

( 9661 ) E. W. P. says : Will you please 
tell  me which, if either, of your reference 

books will tell me all about fuses-what met
ais are used to fuse or  melt at 125 to 1 flO 
degrees of heat ·! If this i s  not i n  one of these 
books, w i l l  you answer either by letter or in 
the columns of your valuable journa l '! A.  An 
a l l oy consisting of 1 part lead, 1 part tin, 4 
parts bismutb, 1 part cadmium, w i l l  melt at 
155 deg. Fahr. 

( 96 6 2 )  A. H. N. says : If soft coal 
ashes be mixed witb , water to the c onsistency 
of mortal' and then pnt in a round oak or other 
soft coal heater on a good bed of coals and tbe 
drafts opened, this mIxture will burn freely. 
How do you explain tbis anomaly ? A.  'l'here 
is always a c onsiderable percentage of uncon
sumed fuel or combustible In ashes-especially 
soft coal ashes--even though tbey may appear 
t o  be free from coal ; so that they will have 
a c ertain amonnt of fnel wherever they can be 
but'ned without clogging up a fire and choking 
the draft. The addition o f  a m oderate quan
tity of water to a hot soft coal fire has a curi
ous effect.  If the temperature is snfficiently 

high, tbe water is decomposed, forming free 
oxygen and bydrogen, which later reunite at a 
point usually s ome di stance above tbe body of 
the fire in a hot flame. N o  heat is actually 
added to the fire, the effect being to abstract 
the beat from the c'oals Ilnd give back the same 
quantity of heat in flame above the flre, often
times giving the appellrance, however, of mak
ing a hotter tire. In cases wherQ a loni 

'WfNCH£Sr£R 
I 
. 33  CALIBER RIFLES 
The Winchester Model 18t6 .33 Caliber is 
the highest-powered rifle m4:de in take-down 
style, It ' is popular with big-game hunters 
on account of the take-down feature and 
hard-hitting qualities of the cartridge. The 
latter is loaded with smokeless powder and 

' a  200�graii1, soft point, metal patched bullet, 
which has special mushrooming qualities, 
owing to its size and. high velocity. It is a 
particularty desirable rifle for hunting big' 
game generally shot at fairly long range_ 

WlncAe.3!er Gun, ontl Ammunition A rc Soh/ &�r]J'lDherc 
WINCHE.STE R R E PFATINC A R M S  CO. 

NEW HAVEN, C O N N .  

Surveying and Dra. wing Instruments 
DRAWING AND ARTISTS' MATERIALS AND SUPPLIES 

We are the largest bo use In tbe world. 'l'ry us on BT,UE PRI N'l' P A PER, 'l'RACING C t,O'l'H, DRAWING 
IN KS. or SU R VE yiN(, and ENGINEERING I N S'l'RU lIIEN'l'S 

A. S. ALOE CO , 5 15 Olive Street, S1. Louis, Mo_ 
Write for Catalog. " S�llt Free." Correspondence Solicited. 

Opaque Projector A Maille 1,auter .. for !illOwing Engrav
ings, Prints, lCuts. lllustratiOIl!; III eooh, 
!\''Iortds and Specimell� Oil the Scre�1l w:tno! t 
fnre����:alP;�f:r:�

ti0S�n3
r
J�]/�il��I::�:hted anti 

WlllluJIls, Urown &: Earle 
Dept. 6, 918 Chestnut St., Philadelphia, Fa. 

H STA N D A R D " 
Two=Speed Automatic Coaster Brake Hub 

Make::; wheelilla a delight, eliminaTe::; t h e  d ruc1 gf'ry. Do not wal't e  money 
on experimeut!" when you can buy a perfect attactlIII ent all in on e huh. 
Our ' littl e book1 et t e l l s  al l about it and I S  mail ed free. \Vrite t o-day. 

STA N D A R D  SPO K E  A N D  N I PPLE C O .  1.'orri ngton, C o n n .  

J U S T O U T  

modtrn 6as=Engints 
A N D 

Produttr=6as Plants 
By R. E. MATHOT. M.E. 

� 1 4  Pages Bound in Cloth 1 5 2  Illustrations 

Price $2.50, Postpaid 

A Practical Guide for the G as-Engine Designer and User. 

A book that tells how to construct, select, buy, install,  operate, 
and maintain a gas-engine. 

No cumbrous mathematics : Just plain words and clear drawings. 

The only book that thoroughly discusses producer-gas, the COllJ 
ing fuel for gas-engines. Every important pressure and suction 

producer is described and illustrated. Practical suggestions are 

given to aid in the designing and installing of producer-gas plants. 

Write for descriptive circular and table of contents. 

M U N N  C O M P A N Y, P u b l i s h e r s 
361 Broadway, New Y orh 



One�tbird of a C e ntury 

Standard of the World 
A de]icious' benuti�er. ' preserver and cleanser 
of the teeth; makes the breath sweet and the 
gums less tendere The Metal Box is a handy 
package for the toilet table and traveling; no 
powder to litter; no liquid to spill or stain. 

25 Cents, at all Druggists. 
(J. H. StrODIr & (Jo., Props., (JhlcBlrO, U. S. A. 

The Buokeye 
.Air-Cooled Engines 

are fulJy warranted as to 
workmanship and material. 

. The Oscar Lear Automobile Co., 
COLUMBUS. OHIO. 

An Ideal Electric Light Engine 
because of Its  simplicity, safety and 
reliability under all co lditions ; be .. 
cause it is built on tried principles 
after years of experiments is the 

Universal Kerosene Engine. 
AutDmatic in operation easily start
ed, and runs steacli1y and at a com
paratively high rate of speed at a cost of less than one point ofkero�elle oi l per actual borse power hour. Prailmd 
wherever used. Highest efficiency at lowest ('ost. }i�or prices and terms 
address. 
UNIVERSAL KEROSENE ENGINE CO . 

b. 8 and 10 First St . •  New York 

NO W READY 

Bound Volume 
01' THE 

SCIENTIFIC AMERICAN 
BUILDIN G MONTHLY 

VOLUME XXXIX 
January to June. 1905 

277 Illustrations 6 Covers in Tint 
132 Pages 

PRICE OF SEMI=ANNUAL VOLUME 
$2.00, POSTAGE PAID 

SPECIAL FEATURES 

N o t a b l e  A lYl e ri c a n  H o u s e s . 
By Barr Verree. 

Mrs. A. Cass Canfield's House. Roslyn, L. I., N. Y. 'J he House of Ogden M ills, tsq. , Staatsburg, N. Y. 
"Bellefontaine, "  the Estate of G iraud Foster, Esq., 

Lenox, Mass. 
The Hous� of Lloyd Bryce . Esq., R oslyn. L T., N. Y. 
• .  Martin Htill, " the Huuse of James E. Martin, 

Esq., Great Neck, L. 1 . ,  N. L 
" Talbot House, " the Estate of Talbot J. Taylor, 

Hs'l. , Cedarhurst, L. 1 . ,  N. r .  
Helps to Horne Building. W hat the House 

Ruild r should know, Ditlieultics to Overcome. 
The Plan. 'l he btrueture. Designing the H ouse. 
·1 he l{ooms and Their Uses. 

Departments. Roads. Landscape Architec. 
ture. Ventilation. New Building Patents. Pub
lishers' Department. The Automobile. The Plum
b r. Exhibitions. Cor;responuence. Fire Protec
tion. CiviC Betterment. Unknown Buildings. �'he 
House. Montl)ly Comment . . 'J'he H ousehuld. The 
tltlrden. Fifty Suggestions for the House. The 
House Interior. New Books. SanitatIOn. 

The Building Monthly aims to help its 
readers to better oUilding. The i llnstrations re
pruduce homes and other btrueturcs of the highest 
grade and of varying costs. It seeks to interest 
the architect, the house owner, the real estate 
p .  omote " ,  the home maker. lind the builde r. It 
stands for the good and the true and the beautiful 
ill t.he art. Us series on " Notable A merican 
Honses " describes and illustrates with g r e a t  
wealth o f  illustrations the mo , e important o f  the 
best large houses recentJ v built in the United 
btates and brings its readers in immediate touch 
with the most imp ortant work of the leading 
architects of the day. lts descript.ions of houses 
are brief but compA ct with informatIOn. Its 
departnlents constitute a � � review of reviews," 
sn mmary of current commpnt, suggestion and 
help i ll  all matters relating t" the construction of 
the home, its decorai ion, equipment, and use. 

Volume XXXIX . •  Tanuary tn June, 1905, price 
$2.00. Six covers in tint and thr('e hundred and 
eight illustrations A rich conspectus of interest
ing notable hou,es. MRny fine estates are treated 
with ample fullness. The discussions of current 
architectnral themes are of permanent value and 
of unusual intere;t. 

FOR SAI.It BY 
MUNN & COMPANY 

No. 361 Broadw-BY, New- Yorh City 
AND .i LL NEW SDEA.LERS 

Scientific American. 49 1 
fiume is d,'sirable, as In fire under a steam 
boiler, i t  i s  a common practice to wet the coal 
before firing it, for this reason. 'l'heije facts 
w i l l  p robably help you t<1 eXll lain the phenome
non yon have observed. 

( 9663 ) W. G. M. asks : Will you please 
inform me through your Notes and QuerIes 
whEther putting zinc in a st ove ''.ffects in any 
way the formation of creosot'2 in the chimney ; 
if so, what is the theory '! It is popularly said 
here that the zinc will prevent the evil. A. 
I f  zinc is· put in a hot stove it  w i l l  burn, 
forming dense clouds of a white powder, called 
zinc oxide. �rhis conld have no chemical effect 
on any other formation in the chimney, b ut it 
i s  not impossible that this white powder might 
p r event other substances from sticking to the 
walls of the chi mney as readily as they other
wise WOUld. 

NEW BOOKS, ETC. 
THE SECRET o�' THE CIRCLE AND THE 

SQUARE. By J. C. Willmon. Los An
geles : The McBride Press, 1905.  
1 2mo. ; pp. 30. 

In this small bgok the author endeavors to 
demonstrate the possibility of constructing a 
straight line equal to any given arc of a circle, 
and also of constructing a sqnare equal i n  
a r e a  to a n y  c i rcle,  and vice versa.. together 
with solutions of similar geometrical problems. 
Another attempted demonstration is  the divI
sion of angles into any number of equal parts. 
The book is i l lustrated with e ight geometrical 
figures, and the p roblems to be solved are 
clearly and concisely stated. 

THE SPINNING AND TWISTING OF LONG 
VEGETABLE FIBERS. By Herbert R. 
Carter. Philadelphia : J. B. Lippin
cott Company, 1904.  8vo. ; pp. 3 6 0 ; 
161  illustrations. Price, $ 5 .  

This book i s  a practical guide for the tech· 
nical  student and man engaged in the business, 
to the spinning of the long vegetable fibers, 
such as flax, hemp, jute, tow, and ramie. The 
same genera l princip l e s  underlie the preparing 
and spinning of a l l  these long vegetable fibers, 
and so it is merely the detai l s  of the various 
processes which differ somewhat on account of 
the coarseness or special nature of the differ
ent fibers. The various different machines for 
spinning such fibers are described in detail in 
the present volume, and a tborough description 
of the most modern methods applied to the 
hackl ing, carding, p reparing, spinning, and 
twisting of them i s  given. 

REFUSE DISPOSAL AND POWER PRODUCTION. 
By W. F. Goodrich. New York : E. 
P. Dutton & Co., 1905 .  8vo. ; pp. 384.  
Price, $ 5  net. 

The sanitary destruction of garbage i s  one 
o f  the great p roblems of a l l  large cities. 
author of the p re sent volume has gone into 
this subject very thoroughly, and, after de
scribing the usual methods of disposing of 
refuse by dumpir' g  it a t  sea or on land, he goes 
into the modern and more scientific methods 
of disposal by burning it under a steam 

Is Your 
Sight Failing ? 
All refractive errors, 
muscular trouble & 
chronic diseases 
the Eye cured 
scientific M�lSS.AG'Il. 

mustrated treatise with allldavit testimonials 
free. Address 

THE IDEAL COMPANY, 
239 Broad_ay, Ne_ York. 

With 
Pump 

€' In sending out their last specifications for . 
gasoline engines for West Point, the U. s. � 
War Department required them "to be 

Olds Eng ines or equal. " This .pe�
urnes for our engines. It means they excel all 
others or the U. S. Government would not de
mand them. 

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

Repairs Practically Cost Noth ing. 
Send for a catalogue o f  o u r  Wizard Engine, 2 

to 8 H. P. (spark ignition system, same as in 
the famous Oldsmobilelthe most econom-

ical small power engine made; fitted 
with either pump-jack or direct con .. 

nect��lu�n;h����;�lf:rz
e:s��ata. 

Olds Gasoline Engine Works. 
Lansing. Mich. 

New York Agents, R. H. DEYO & Co., Binghamton, N. Y. 

TAPES AND RULES 
ARE THE BEST. 

For sale everywbere. Send for 
Catalog No. 16. 
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ofits that are made every 

YOIl can If.'lrn the b,usinesiill its p'rinciples and practices, �hor?llghly �IHi te�hlll(':ally, m a few weeks' time, without It.S mterfermg WIth your present employment. We 
teach you the real E"l!!tate bu!!tin.es�. 
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n:h� blg�est and best bm,ines:;] in the world. It is a profession and the husineiis of a geul1eman. 

Other special ftoa tures of our met.hod are : We furnish 
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al���)����;rl�l��II:�e�f i�xC:lf
ti���� °o�

er!h�s l?�itl�� 
States and Canada ; we list your propert.y j we furnish 
rn
o
:e�h�l���:

a
;t.�.st.

a
i\��

ou
�i��' �(��

s
���t,;�l�Ot:��;

ti
i� 

general brokern�e �lnd in�llrftll('{'. 

th��;��e:��oK�
u
;��t�

n 
o�

h
�h�

e
:::r

a
!'���e 

a
b�lsi:e:;�:��� roads selling land grants ; the govenment opening new hOHles�ead .td·rit.o�ies : timber concessions being sold ; factories gomg' up m small towns ; new subdivisions, etc. 

Real estate firms in the cities pay large salaries to competent men, and if you do not desire to go in busl-:1:�:;� )fh�e�n:' e y';��.liS�itb
OU�ne

n�
.
fle'th!r!!g:r 

:placlllg !mreaus, and you will have the priYllege of apply .. lllg to thlS bureau for a situation in the city. 
Write for our free booklet. It will interest you. 

H. W. CROSS 6. CO. 
Suite J. TacoIlla Bldg. CHICAGO 

BEST EVER MADE 
A perfect mankure 
Quick, easy, 
s i  m p I  e and 
strong. 
T h e  Original, 
made in German 
s i l v e r, 2 5 e . I 
Klip·Klip Jr., nickeled, 15e. At deal
ers or m ailed, Accept no substitute. 

As heretofore, made only by 
H L I P . H L I P  C O.M P A N Y. 
Se�d 4C. in stamps tor book, 
" Howto Care for the Hands." 

556 Clinton Ave. S. ,  
Rochester. N. Y. 

L U F K I N  R U L E  C O. 
Sa.g l naw, M ich. ,  U. S, A. I STA-R ITE ���::::::::::::::::::N:-e:w:Y:o:rk::an:d:L:o:n:d:on:.::::� Ignition Plugs stay right 

the IOI4-»est. 26 sizes. Por ... 
(�elain, $1.50, :Mica, $ 1 .75, 
postpaid, w i t h h a n d y  
wrench, motor accessories. THE R. E. HARDY Cn. 225 Broadway, N ew York 

boiler for powe r-generation purposes. Some P":-;-rt'---------------------
;nodel electric lighting p l ants deriving their 
power from garbage are il lu strated and de
scribed. All  the very latest information on 
this important subj ect is given with cOinplete 
figures.  The book w i l l  be found very useful 

by all who have to du with the problem of 

Catch 
Fish by 
Electricity 

�;2{1t� $1�?m�lete 
garbage disposal on a large scale. 

LES DECHETS INDUSTRIELS. RECUPERATION 

-UTILISATION. By Paul Razous. 
Paris : Vve. Ch. Dunod, 1905 .  8vo. ; 
pp. 379 .  Price, $4 .20 .  

M u c h  p r ogress h a s  been made i n  t h e  last 

few years in the utilization of the waste prod

ucts and residues of large industrial plants. 

I n  the present volume, M. Razous has shown 
this p rogress, and indicated what may be done 
with waste products in various industries. He 

fi rst de scribes the waste products of usual 
power p iants, that is  to say, those products 

whieh result from the p roduction of motive 
power, from oil ing, from wiping and c leaning 
the engines, from the modes of lighting adopt
ed, etc.  H e  afterward describes the n a ture of 
the waste products and residues obtain ed in 
the various industries, and indicates tbe meth
OdB of utilizing them, and the p rocesses hy 
whieh sub-products of  a value greater than the 
cost of  obtaining them may be derived. 

Wells, Oil and Gas WellsdriUed by contract to any depth from 50 
to 3000 feet .. We also manufac
ture and furnish everytbing re
quired to d.ill and complete 
same. Portable Horse Powe! 
and Mounted steam Drilling 
Macbines for 100 to 1200 feet. 
Wri te us stating exactly what 
Is required and send for illus
trated catalogue. Address �iGI'NEIEIi�INij AND SUPPLY <...,. 

YOI:K. u. S. A. 

The Eleetrlelure OUTFIT 
Any kind of fish may be caught by this new metho.d at wpl. 

No State in the Union has passed any law against thlspractlCej  
it's sure every time and great sport, without danger to operator 
(it fools the big fish). The original sample cost us .$1,000. 
Only a limited number of these outfits can be �ade t�lS year. 
so order early. Outfit all complete onl y $ 1 .00 with full instruc� 

tions. Can be carried in the fisherman's ordinary tackle box. �Y 
express prepaid. 20 cents extra. Dealers and a!;ents make bIg 
money selling these. Send for c<4ta!ogue of fishmg tackle. etc .. 
The VIM (JO., Dept- 1 9 , 68 E. Lake St., (Jhleogo, ilL 

PATENT OFFICE EXAMINERS WANTED 
SEU'};�i����tg��.:'fu�e"Jl��e� �����;,��� ��::vY��.
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year and promotions are rapid, with salaries reacping $2,500. The trai�ing in the 
Patent Office is especially valuable. 'l'he examIner secures informatIon of the 
greatest value to almoRt every important bm:iness. 8killed Patent Office empluy
ees are eagerly Bought by all large manufacturing concerns in the Unit�d Stii,tes 
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life. A P OS I T I O N  A N D  A P R O F ESS I O N  
Clerks o r  Examiners in tbe Patent Office have opportunity to attend one of 

three of the best regular law schools in the country. AU have evening sessions 
e
x
c
��b��!itment as Patent Office �:xaminer is secured tbrou�h competitive Civil 

Rervice examination. App]icants are comparatively :t'ew and a. large percentage of 
tho

�
e
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r
:i��������·IY thorough special preparation to pass thIS exami

nation provided ly any school. Our 8tudeI}( � have been unus-ually successful. 
They have received the bighest grades and secured the earliest apPolTltmentH. 
We .hall gladly furnish proof of this. 
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INVENTIONS a high grade. If you are not prepared in any of the subjects named, we can give you addition,al instruction INDEX OF 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

June 6, 1 905 
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 tbese patents.) 

Adding machine, "7olfe & Morton . . . . . . . . .  . 
Adding machine reeording mechanism, W. 

H: Pike, Jr . . . . . . . . . . . . . . . . . . . . . . . . .  . 

791 ,849 

791 ,941 
Air brake slack adjusting device, L. T. 

Block . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 . 605 
Anchor, ship's, R. Fowler . . . . . . . . . . . . . . . . 791, 893 
Animal catching device, W. McEndree . . . . 791' 9R3 1 
Annealing box, W. E. Harris . . . . . . . . . . . . .  791,901 
Audiphone instruction apparatus or set, H. 

G. Pape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 , 573 
Axle box, car, W. W .  Wallace . . . . . . . . . . . .  791 , 518 
Axle gage, car, G .  Riexinger . . . . . . . . . . . . .  791 , 576 t 
Axh� lubricator, W. A . .Jameson . . . . . . . . . . . 791 , 697 1 
Bag fining df'vice, E. Kaiser . . . . . . . . . . . . .  791 ,472 

I which wHI equip you thorougbly. Do not attempt to pass this e,xa,mination 'l.vithout special, al:lsi:-dance, for thp reqU'I.'fP" 
ments are technical ana you would in all probability fail. 

We shall glad ly give you, without charge, full information about Patent Office positions, cbances of ap ... 
pointment. opportunIties for advance�ent. etc. Address 

NATIONAL C O R R E S P O N D E N C E  I N ;; T 1 T U T E ,  6 6·80 Second Nat i onal Bank Bu i ldi ng . Wash i ngton, D C .  

I n  SCIENTI FIC A MERI C A. N  SlJPPLEMENTS, t 5 1 2, 1 5 1 3, l 1i 1 4, 

1 5 1 5. 1 5 1 6, and 1 517, Professor Ritcbey of Yerkes Observatory has presented 
D, mOSL exhaustive account of the construction of a modern reflecting telescope, and the 
making and testmg of optical mirrors. Here are some of the chapter headings : 

Disks and Glass for Optical MIrrors i Grinding and Polishing Machines ; Grinding 
Tools ;  Polisbing Tools ; Rough Grinding tbe }j'ace and Back of a Rough Disk of Glass ; 
Grinding thp Edges of the Glass and Roundingtbe Corners ; Fine Grinding and Polish
ing the Back of the Mirr'or ; Grinding the Concave Surface ; Polishing ; Testing and 
Figuring Paraboloidal Mirrors j Silvering ; Mounting of a large Reflectin� 'l1elescope. 

SCIENTIFIC AMERICAN SUP PLEMENTS cost ten cents eaeh by 
man. Order from your newsdealer or from 

Hugs or analogous. packugeH, fa�telling at-
1:! ('hnH'IIt for', W. II. Col�rnan . . . . . . . . . 791 , r'19 MUNN & COMPANY. Publishers. 361 Broadway. New York 



Scientific American 

Williams' Sba'ving Sticks, 
Shaving Tablets, Toilet 
Waters , Talcum Powder, 
Jer�t:V Cream Toilet Soap, 
etc . ,  ;old everyw here. 

Write for bookld 
U How to Sbave 'I 

THE J. B. WILLIAMS CO. 
Gl astonbury, Conn. 

! Balcony, portable, F.  C. Hotchkis . . . . . . . . .  791 ,?86 I Baling press, J. B. Savell . . . . . . . . . . . . . . . .  791 , 948 
Balls, apparatus foL' casting playing, l!\ 

H .  Hichards . . . . . . . . . . . . . . . . . . . . . . . . . .  791,946 
Balls, appal'atm; fot' mal::ing golf, I!'. H .  

Richards . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 . 648 
�alls, apparatus for molding playing, }�. 

H . Richards . . . . . . . . . . . . . . . . . . . . . . . . . . 
Barber' s chair, R. Stitts . .  � . . . . . . . . . . . . . . _" 

791 . 649 
791 , 588 
791 . 862 
791.916 

Barbers' use, sterilizer f o r ,  E. O. Bauer . .  
B a rge, ore 01' coal carrying, T.  Kiddie • . . .  
Bearing muller for H u ntington mills, roller, 

B. Eggers . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791. 680 
Bed and ('ouch, combined, D. '1' . - Owen , .  

791 , 7 1 8 ,  7 9 1 , 7 1 9 ,  791 ,721 
Bed and couch, combined folding, D. T. 

791, 720 
791 .717 
791 , 851 
791 , 976 
791,.754 
791 , 687 
791,914 

OWffi . • . • • • • . . • • . . • • • • . • • . • • . . . . • • . •  
Bed, folding, D .  '1'. Owen . . . . . . . . . .  " , . . . .  . 
Bed, folding, 'V. A . Arnold . . . . . . . . . . . . .  . 
Bedstead, metal, J. It. Brown . . . . .  - ' . . . . . . . 
Beehiye, F'. Danzenbak e r  . . . . . . . . . . . . . . .  . 
Beet topper, L. Gettelmanll . . . . . . . . . . . . .  . 
Bicycle support, 1\1. R. R. JOlles . . . . . . .  ; . 
Bitumen, e tc . ,  apparatus fOL' spreading , A .  

E . Schutte . . . . . . . . . . . . . . . . . . . . . . . .  791 ,726 
Bituminous compositions or pitches, manu-

facture of, �-'. J .  Warren . . . . . . . . . . . . .  791,960 
Block. See Moisture proof block. 

u. s. A. Block system, electromagnetic, G .  Thomp-
illS lona I, !:olOf) . . . . . . . . . . . . . . . • • • . . . . . . . . . . 791,594 

Pat' '1' Boat, M. M. Lewis . . . . . . . . . . . . . . . . . . . . . . . .  791 , 630 LIQUID PISTOL 
"Till I!Itop the most vicious dog 
(or man) without permBllent in .. 
Jury. Pnfectly safe to carry without 
danger of leakage. Fires and recbarges by 
pullin'" the trigger. Loads from any Jiquid. No cartridges 
require- , .  Over 10 shots in OM lO:lding. All dealers, or r.y 
mail, 50e. Rubber·covt:red holster oe. extra. 
PARKER.  STEARNS & SUTTON. 226  South St . NewVork 

T O O L S 

B ohbin casting machine, C. L. Bailey . . . . . . 791,745 I Boiler, .r. Itodriguez y Fonoll . . . . . . . . . . . . . 791 , 947 
Boiler tube cutter, A .  A .  Hendrickson . . . .  791 , 784 Bolster, E. D .  Bronner . . . . . . . . . . . . . . . . . . . 791,449 
Bolt turning machine,  C. K .  Lassiter . . . . . 791 , 9 1 8  

����. ��i:l�?t��l;-s�,::dbe�£so�fli�� . .  : : : : : : : :  : :  +�t: +5� 
Bool::: , mileage excbange, C .  B. Blythe . . . .  791, 868 
Book,  stubless ' check and columnar cash, 

A .  M .  Benedie' . . . . . . . . . . . . . . . . . . . . . . . .  791 . 865 
Boot or shoe wear protector, 'vV. H, Col-

bath . . . . . . . . . . . . . . . . .  , . . . . . . . . . . . . . . . .  791 . 539 
Bottle clea ner ,  'V. E. Putnam . . . . . . . . . . .  791,497 
Bottle neck finishing tool, E'bnether & '  Laug-

he,,] . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 . 459 
B ottle, non-refilla�le. H. J.  Bartley . . . . . .  791 .4 44 
Bottle, non-refillable, W. 1. Wolff . . . . . . . . .  791 , 850 
Bottle, non-refillable. A. W. Weikert . . . . . .  791 , 962 

FO R M EC H A N I CS.  ��m�' ,�rshh�;II·g D.;,a�f,�I�:uSh�t · ��·P . . .  E: . .  '� :  791 , 628 

� 
�o Lufkin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 6M 

� Send for Free Catalogue  No. 1 6  B. � 
BottlI�ng�cl
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Th L S St tt C Ath I M U S A Brake beam, C. n. Williams, Jr . . . . . . . . . . . 791.739 e . . arre 0 . ,  0 ,  ass . ,  . . . I Brake shoe head, in tel'cha�lgeable and rever-
sible, E .  L. Adreon, Jr . . . . . . . . . . . . . . . .  791,854 

Breast strap, pneumatic, C. '1'. Howard . . . .  791, 787 T H E EJECTOR MUFFLER B ridge. S .  Szentj anossy . . . . . . . . . . . . . . . . . . . .  791 , 659 
Brush. A .  L. Sonn . . . . . . . . . . . . . . . . . . . . . . . .  791 , 510 

The Greatest Brush, blacking holder and dauber, COill-
Advance in the bined blacking, J. D. Bloom . . . . . . . . . .  791, 867 "�I�=:;��;�;��� Gasoline Age ��fl�1�g 

d������·{lC�io�: �.
in� . .  B��l�t� ' : : : : : :  +�t��g 

c" For p9.rticn1:us, write to Building construction. G .  If. Fisher . . . . . . . •  791, 980 
The Motor and Manuf'g Burglar alarID system. J. Weatherby, J r  . .  791, 961 

��ifiiii"'�iiii."'_� Works Co . • I thaca. N ,V ' I �1��i��t,
C
Uk\\��e:,- l· S�i���:�� : : : : : : : : : : : : ��U¥� 

�iHtE�d LJ:unsSsseF�Qt§deY. I EXCLUSIVELY FOA THE TREATMENT OF 

DR.  J .  W. WHERRY, Medical Superintendent. DR. WM. P. SPRATLING, Chief Consultant. 
For brochure. terms, etc .• address the management. 

_The Health Resort Co., 80lt 3927 Rochester. N. Y 

CRke iron, A. Andresen . . . . . . . . . . . . . . . . . . .  791 , 443 ' 
Candies, machine for forming drop, J. M .  

Demerath . . . . . . . . 0 0  . . . . . . . . . . . . . . . . . . . 791 , 61 1  
C al', convertible, M .  Power . . . . . . . . . . . . . . . .  791 , 575 
Cal' door, G .  Almond . . . . . . . . . . . . . . . . . . . . . .  791 , 530 
Car door, W. F. Wendt . . . . . . . .  0 0  . . . .. . . . . . .  791, 662 
Car door fastener. C. W. G!ll . . . . . . . . . . . .  791 .688 
C a r  dump, 'V. A .  Lathrop . . . . . . . . . . . . . . . . 791 , 477 
Car fender, Hastl'eiter & Dillhoff . . . . . . . . . .  791,777 
Cal'. freight, J. A. .YlcGhie . . . . . . . . . . . . . .  791 , 642 
Car replacIng frog, M. H. Kenaston . . . . . . '.' 791 , 474 
Car side bearing, R. L. E l1ery . . . . . . • . • • .  791 , 760 Car step. E. Howe . . . . . . . . . . . . . . . . . . . . . . •  791 , 91 0  
C a r ,  street, H. F' . Vogel . . . . . . . . . . . . . . . . . . .  791 .742 
Car ,vindow passengel' shield, P. H. NefHen 791 , 488 
Cars, current collecting device fo� electric, L. "r .  Pullen . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carbureter, J. T. Orr . . . . . . . . . . . . . . . . . . .  . 
Carbureter for hydrocarbon engines. N. 

Leinau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Carpet cleansing apparatus ,  A. E. Moorhead. 

$20 $50WEEKLY made sell. to . iog this NEW INVENTION, the 
STANDARD SELF:n��:fNG Foup'llflin 
NO ink dropper.  N o  smeared fi-ngers. No twisted rubber. No comp l i c ation. $178.9D earned i n  32 days by re

tired business man i n  Ala.  $35.80 for a month ' s  spare time 
by G .  Jos. Lovett, of M ass. $5.40 made i n  first two hours by 

_ M rs .  M ary M. Lennon,  of M i c h .  
Our free lessons in successful salesman
ship make experience unnecessary. 
We send all  particulars and figures 
to prove above reco r d s ; write to-day. Energetic Agents and District Managers Wanted. 
Standard Pen Co. 1565 Baker Bid., TOLEDO, O. 

--"'=:;;;;;;--Brighter 
than electricity or ac etylene 

•• cheaper than k ero se ne •• makes 
and burns its own gas. 

No GREASE/DIR T,S}I10KE 01' ODOR. 
A s afe . p owerfu l .white,steady light 
• •  durab le and handsome. Over 1 0 0  
styles" every l aDlp warranted. (!' 

ACENTS WANTED EVERYWHERE.  ' 
THE BEST LIGHT CO.. 8'Z' E.5th St • • CaaIon.o. Owner. of Original Patenu. 

.,*�7d: Manufactory Established l'I6J. 
Lead-Colored Slate Pencils. Rnbber Bands. E}j�Tm: I:f��l'::enJ,o��l:,':;I:tf!;rsit';Yt:��r 

Send jor descriptive Oitrc'Ular S. 
44-60 E ..... st 23d Street. New York. N. Y. 

Grund Prize, Jiigheet Awnrd, St. Loul!!, 1 904. 

�_MfARReN:S_ ...... 
R NpJ'URAL A9PMLT ,sA"", G. 
. . SURF-ACED . 'U 

O O F I N 
Apply it yourself. 'laKes a finished !!>'!l.vel r<lof. COIJH�S r�ady 
ro lay in roUs of 108 flquare fee�. Write for sample. circular 
and prices. Warren Chemieal and Mftr. Co • • 18 Battery Pl., New York 

Cartridge. M .  E. Bailey . . . . . . . . . . . . . . . . . . .  791, 858 
Case. see Egg case. 
Oash register d riving mechanism, J. P. 

Cleal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791,536 
Caster, Morris & Taylor . . . . . . . . . . . . . . . . . . 791 , 7 12 
Censer, D. J. M ullen . . . . . . . . . . . . . . . . . . . .  791 .930 
Centrifugal separator, "" . G. Laird . . . • • . . • 791 , 703 
Chandelier support, J. !{uhlerr.eyer . . . . . .  791 , 627 
Chimney. D .  D. Elder, Jr . . . . . . . . • . • . . . • . .  791 ,545 
Chimney or _staCk, Croe & Miller . . . . . • . • . .  791 , 452 
Chimney stoppel', C. II. Townsend . . . . . . . .  791 . 5 1 4  
C h u c k  and feed mechanism, W. S. Daven� 

port . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ; . . . .  791 , 543 
Churn, W. O. Lindgren . . . . . . . . . . . . . . . . . .  791 , 6.12 
Churn, E. J. Wilson : . . . . . . . . . . . . . . . . . . . . . 791 , 664 
Chut'll . W. P. Boone . . . . . . . . . . . . . . . . . . . . . . 791. 870 
Chutes, etc. , counterbalancing · mechanism 

for pivoted, F. F. Waechter . . . . . . . . . .  791 , 909 
Clasp. ornamental. G. A. Walter . . . . . . . . . .  791 , 737 
Clasp pin, ornamental, J. F. Kuhn . . . . . . . .  791 , 476 
Clock, electl'ic self-winding, A. yon Kaspi s .  791 , 797 
ClotheS drier, laundry, Mannen & Esterly . .  79 1 , 565 
C lothes sprinkler for laundry uses, hand, 

C .  Danforth . . . . . . . . . . . . . . . . . . . . . .  '� . .  . 
Coal hod attachment, T. A. Girardot . . . . .  . 
Coke grapple, W. M. Pugh . . . . . . . .. . . . . .  . 
Collar, pneumatic horse, C. T. Howard . . .  . 

791 , 54 1  
791 , 61 9  
791 . 944 
791 , 788 

Collar shaping means, laundl'ied, J. T. 
Truitt . . . . . . . . . . . . . . . . . _ . . . . . . . . . . . . . .  791 , 734 

Collar supporter, J. W. Troxell . . . . . . . . . . 791 , 84 1  
Comb, F.  W. Grell . . . . . . . . . . . . . . . . . . . . . . .  791 , 690 
Concentrator a ttachment, F. S .  Morgan . . .  791 , 7 1 1  
Concrete building blocks, machine for mak· 

Ing. W .  L. Dow . . . . . . . . . . . . . . . . . . . . . .  791 . 612 
Concrete eolumns or the like, mold for, L. Schuller . . . . . . .  -. . . . . . .  " . . . . . . . . . . . . . • .  - - 791 ,585 
Concrete steel constructiops, collapsible form 

for, L. F .  B rayton . . . . . . . . . . . . . . . . . . . 791 , 446 
CondenSing apparatus, A .  Ii' . Burdh . . . . . . . . 791 , 876 
Condensing apparatus, surface, W .  "'eir . . . •  791 , 9G..'{ 
Conveyer, bucket, A. J. I;'rith , reissue . . . . .  12 . 354 
Conveyer, endless, R.  M. Andrus . . . . . . . . . •  791 ,601 
Cords.  etc. , device for holding, J. G. Mor-

rell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 , 485 
Cotbn thinner, check row, A. G. M .  

Combee . . . . . . . . . . .  0 0  . . . . . . . . . . . . . . . . . . 791 .880 
Couch and foldIng bed, combined, D .  T. 

Owen . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . 791 ,71 6 
Counter or register, "'''" . H. Hawkins . . . .  791 , 90:� 
Coupling, W. S .  Halbert . . . . . . . . . . . . . . . . . 791 ,551 
Crane,  G. W. Sbem . . . . . . . . . . . . . . . . . . . . . .  791 , 951 
Cream sep.1.rator, J. F. McDowell . . . . . . . . . .  791 , 486 
Cream separator, centrifugal, A .  Ponten . .  791 , 496 
Culinary boiler, S . H. McKenzie . . . . . . . . . .  791 , 935 
Cultivator blade attaching device, A. M. 

Word . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 . 853 
Cuspidor, C. E. Jones . . . . . . . . . . . . . . . . . . . . . 791, 913 
Decanting fluids into specially prepared re

ceptables, apparatus for. E. Maynard . .  791 , 480 
Decorating machine, H. T. Epilerson . . . . . . .  791 . 68 1  
Dental appliance, prophylactiC. Ape! & 

Merkley . . . . . . . . . . . . . . . . . . .  0 0  . . . . . . . . .  791 .668 
Dental separator and tooth holder, E. D .  

Barnes . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 859 
Desk ,  portable writing, E .  A. Simmons . . . .  791 , 506 
Desk, school, A.  E'ischer . . . . . . . . . . . . . . . . 791, 763 
Desk writing attachment. C. E. & G. C. 

POignant . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791,942 
Dining table or connter, N. N. S. Mat-

covitch . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . .  791,708 
Discharge device, Ellis & Rohne . . . . . . . . . . .  791, 88tl 

! D i splay rack, G . M. Davis . . . . . . . . . . . . . . .  791 , 455 
I Display standard, adj ustable, A. J. Fall . . . .  791 , 682 

Di tching jack, R. Hue . . . . . . . . . . . . . . . . . . 791 ,819 
Dividers, C. Sansom . . . . . . . . . . . . . . . . . . . . . .  791 ,725 
Door hanger and track, combined, G. J. 

Haenni . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 . 899 
Door hanging apparatus, M. H .  Snively . . . . 791, 507 
Door or screen , G .  J. Record . . . . . . . . . . . .  791,498 
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r� . ��l�. ��.���. :�� 791 . 9 1 5  

{f so we Can S U P P l Y  you� A l l  SIZes I g�:f�, �1g:,h��" S� · C�dd���e� . : : : : : : : : : : : : : :  �5i :��� 1II ()1I �l t f�d and u n lll o �HH e d .  always Dress form , T .  P. Colby . . . . . . .  _ . . . . . . . . . . . 791 , 879 
����i��t�tgi:ele���g

e
:g��s ';�/�W��pa I Dl'essmalwr' s fitting stand, V. H. Can

cia1 purposes. Send for cataloQu€ a I "  Drie�,dw. · F'. ' ii�biJ���I� . : : : : :  : : : : : :  : : : :  : :  : : :  +2i;ci�� 
The CLEVELAND STONE CO. Drier, C .  n. Caspar . . . . . . . . . . . . . . . . . . . . . .  791 , 877 

2d Floo r , W i l s h i re .  C leve land . O. I Dry ing apparatus, D. J. MacLean . . . . . . . . . 791 . 803 

S P E C I A L  A N N O U N C E M E N T 
To be published on July 1, 1905 : A NEW PUBLICATION entitled 

American Homes and Gardens Successor to 
SCIENTIFIC AMERICAN 
BUILD IN G  MONTHLY 

S P E C I A L  O F F E R  T O  

THIS 
.

new m
.
�nthly ma�;cine ,will he much hroader in scope than iIs predecessor, It will ha�e 

. the word HOME for Its keynote. The one to whom thIS word has no meamng WIll 
have no interest in this new publication. It is the intention of the Editor to take the reader 

with him to various parts of the country. and show him how the better class of people live, whether 
the house may have cost $3,000 or $300,000. Good taste is, perhaps, more necessary in the 
building and furnishing of a house of small cost than in a mansion of importance. 

The Editor will not leave you on the outer doorstep, however, but will take you within, 
where you may see how the house is furnished and decorated, and how the owners live. Then 
you may have a walk through the garden, and then to the summer house, where, perhaps, the 
plan of the formal garden culminates. 

There will be published articles on room decoration and furnishing, showing how the furp,iture 
may be arranged to produce the best effects, what pictures may be hung, and what bric-�-brac, 
inherited from some former mansion, may with advantage be discarded. 

Each issue will contain an article on some important mansion, showing, if possible, various VIews of the 
exterior, the interior, and the garden. Plans are published with most of the residences shown. 

The new publication will be issued monthly, and will be somewhat smaller in page size than the " Building 
Monthly," viz. : 10;% x 1 4. It will have a handsome colored cover. It will have about 7 0  pages each issue. 
Price, 25 cents each Issue ; $3.00 a year. 

R E A D E R S  O F  T H E  " S C I E N T I F I C  A M E R I C A N "  
To any one subscribing before July I ,  1 905 ,  the subscription price will be $2.50 for "American Homes and Gardens " for one year from July I ,  1 905 , to 

July 1 .  1 906. 
To any one subscribing after July 1 ,  1 905 ,  the subscription price, without exception, will be $3 .00 a year. 

Subscribe at once and obtain the most favorable terms. 

M U N N  C O M PA N Y, P u  b 1 i s h e r s, 3 6 1 B r o a d w a y, N E W  Y O R K  



N ow R e a dy 
for Delivery 
Electrician3' Handy Book. 

By Prof. '.I'. O'CONOR SLOANE. 
'168 Pa.res. Nearly 600 Illustrations. 

Handsomely Bound in Red Leath er. with 
Title and Ed.res in Gold. Price $3.110 

This thoroughly practical book of '168 pages covere 
the entire field of electricity. It contains no useless 
theory-everytbing Is to tbe point, and readily under
stood by student or practical man. The advanced elec
trical engineer will  also receive great benefit from it s 
study . It is a work of the most modem practice. 
Written in a clear, comprehensive manner, it covers 
the field thoronghly, but so simply that auy one can 
understand it fully. It teaches you just what you need 
to know about electricity. 

.II Practical Work for Practical Men. 

CONTAINS SPECIAL CHAPTERS ON 
Matbematlcs . 
Electric Quantity and 

Current. 

T b e  Electric Circuit. 
Ohm'S Law. 
Electro-Chemistry. 
Primary Batteries. 

�t'!'1i�I�
a
;l'j,.'i,�. 

Magnets. 
Ir.ductlon . 

Direct·Current Gener-
ators and Motors. 

Direct-Current Armature 
Wlndinj<. 

Tb e Direct-Current 
Generator. 

Armature Reacttons.. 
Characteristic Curves. 
The Direct-Current 

Motor. 
OpAo· Coil Generators. 
Generators and Motor 

Con struction. 
The Alternating Current. 
AlternatIng Current 

Generators. 

Alternating Current 
Motors. 

Transformers ��;,:a�g:. Motors 
Care of Dynamos and 

Motors . . 

Station Notes. 

Switchboards. 
Vo ltmeters llJld 

Ammeters. 

Dlstrlbntion. 
Lighting Arresters. 

The Incandescent Lamp. 
Tbe Arc Lamp. 
Photometry. 

Electryc Railroads, 
Electrical Measuring 

Instruments. 

Electrical Engineering 
Measurements. 

1IJlectroplating. 

Electric Meters. 
Telephony. 

BeIl WlrillJ<. 
Electric Heating 
Wirelesa Telegraphy. 

American Tool=Making and 
Interchangeable Manu

facturing. 
By J. V. WOOD WORTH. 

344 Pages. 600 I l lnstrations. Price $4.00 

A practical treatise on the Art of American Tool 
Making and System of Interchangeable Mannfacturing 
as carried on to-day in thc United States. It describes. 
and Illustrates all of the dillerent types and classes of 
small Tools, Fixtures, Devices and Special Appl iances 
which are In I(eneral use In all machine mannfacturing 
and metal-working establishments where economy, 
capacity, and Intercbangeabillty i n  the prodnctlon of 

machined metal parts are imperative. It Is a practical 
book by an American Toolmaker, written In a manner 
never before attempted, giving the 20th century mann
facturlng methods and asslstlnj< ln reduclllJ< the expense 
aDd Increasing the output and the Income. 

Gas Engines and Producer
Oas Plants. 

By R. E. MATHOT. 
320 Pa.res. Fully Illnstrated. Price $2.110 

A practical treatise setting forth tbe principles of 
Gas Engines and Producer De8i�n, the Selection and 
Installation of an Engine, Conditions of Perfect Opera
tion, Producer-Gas Enj<ines and their Possibilities. The 
Care of Gas Engines and PrOducer-Gas Plauts. with ,;; 
Chapter on Volati le Hydrocarbon and O il Engines. 

Thoroughl y up-to-date in its treat ment of tbe subject, 
t.be work dIscusses at considerable len�th tbe genero.
tlon of producer-gas and its utilizatio n  in gas enidnes 
No otber book In Englisb presents anything like as fnll 
a discussion of tbls most Important phase of the gas 
e1'.gme. Indeed, no other book dev otes even a chapter 
to producer-gas . despite the fact that it Is the COIDlng 
fuel for gas engines of hilth power. 

� A nil of theBe boola! sent prepOJid 00 f"ece4Jpt of price. 
� A specla/, circular of these books wiU b • •  ent to 0/IIIlt 

one 00 appliication. 

MUNN & COMPANY 
Publishers o f  Scientific American, 

361 Broadway, New York 

Scientific American. 493 

What WiII 
the ·Machine Do 
That' s  'the real test 
Names are mere sound 
If the business man will ap
proach the typewriter as 
a brand-new proposition, 

��r���r����tl���:he 
of the 

will be apparent 

THE SMITH 
PBElIIlER TYPEWRITER Co. 

Syracuse, N. Y. 

ITWILL 
. ANY TEsT 

Wherever lallguage is written the 

Underwood 
Typewriter 

Branch stores 
everywhere 

beeomes as necessary to modern busi
ness as the mall senlice, telegraph, or 
telepbone. Visible writing, perfect eon
straction, easy operation, and __ great 
speed, prodace MONEY RESULTS, by 
saving 25 per eeaL 01 your operator's t\L __ :....-� 

with better and neater work. 
1lNDERWOOD · TYPEWRITER co., 

2U. Broadway, New York. 

of Wood and Metal Workers. with
out steam power, equipped with 

BA R N E S '  FOOT POW E R  
M AC H I N E R Y  _ 

allow lower bids on jobs, and give greater proUt on tbe work. Machines 
sent on trial It desired. Oatalog JJIr ••• 

W. F . .. J O H N  B A R N ES CO. EslfbU.hed 1872. 

1 999 RUBY ST. ROCKFO R D ,  ILL .  

+:1" '+ 
TRA NSITS AND LEVEL 
are us.a "",clusw./;JJ 00 the largest 
,vorks where utmosl precisioo ill re,. 
flI.!!lred. Sena .for new cataloa No. 22. 

THE BUFF & BUFF CO. 
Boston, Mass. 

PAT E N T S 
Our Hand Book on Patents, Trade-Marka, 

etc., sent free. Patents procured through 
Munn & Co. receive free notice In the 

SCIENTIFIC AMERICAN 
MUNN "& CO.,  361 Broadway, N. Y. 
BRANCH OFFICE : 625 F St. ,Washington, D.C. 

Knock 
Launch",s. 

row and sali 
boats 

Canoes and 
Hunting 

boats 

Down Boats 

C LE A "  VIEW 
Acetylene Search Light 
for HmaJl Y a c h t s ,  Launcbes and 
Pleasure Boats of al l kinds. G<lner
ates lts own gas . Projects a powerful 
light. Entirely autOmatic. Indispen
sable for nigb t boating ; making land
ings ; detecting 0 bstructloTIs ; locat
InI< buoys and penetrat log fog, etc. 

WRITE WOR CATALO G UE. 
AMER ICAN  ACETYLENE  STOVE CO. ,  

M I N"lrlla�og�l�:"�<lt N N .  

WE L L> DRIL�ING . Machmes 
Over 7 0  sizes a n d  styles, for drilling either deep or 

shallow wells In any kind of soil or rock. Mounted 
on wbeels or on sills. With engines or norse powers. 
Strong, simple .and durable. Any mechanic can 
Operate them easily. Send for catalog. 

WILLIAMS BROS., Ithaca, N. Y. 

Dye, brown anthracene, R. Bohn • • • • • • • • • •  ';91,869 :.iJr. .. ____ •• _ .. _�_-.. __ ---.. 1Iil 
Dye, yellow, H. Witter • • • • • • • • • •  791,524, 791,525 ooo! iiil · " '==- ... .. Dye, yellow tetrazo, H. Witter . . . . . . . . . . 791,526 JC _ -- . '!!!! _ I  1iliioo.... -
Educational apparatus, R. M. Meili • •

.
• • • •  791,700 ... � iiiiJIIl .. " . !.! ..... 

." I � Eduoa.tional appliance, J. H. Prosser • • • • • •  791,943 .. __ _ .... Egg case, Johnson & Hull . • • . • • • • • • . • • . •  791,794 is - - - . - - __ iI. 
lilgg preserving compound, T. Rams • • • • • •  791,989 S &,A- .  --6 ;:--;"' - ""; 
Electric apparatus, vapor, S.  Ferguson • • • •  791,547 . .. i� !!..,� __ !! .  I. . Electric heater, W. S. Hadaway, Jr • • • • • • • •  791,691 w • •  _ � '!  __ 
Electric machine, dynamo, Parsons & HE f I h Stoney • . • . . . • • • . . • . . • • • • • • . . • • • • • • • • .  791,492 T a r  sex ave an eager ap· 
Electric meter, F. P. Cox • • • • • • • • • . • • . . • •  791 ,673 preclatlon of Diamonds. Dlam-Ellectric motor controller, A. c. Ea:Jf,��g: 791 ,886 onds not only make women 
Electric motor controlling device, A. E. beautiful and successful In society 
Elec���dY

ti��· ·  ·��';tr�ii�d · · ��it�h: · ·i· · .&': 791,464 but In the hour of need are a savings 
Swallow . • . . . . . • . . • • . . • • . . . . . . . . . • . . . •  791,954 bank. All women know that they 

Electric time switcb, J. Helmstadter, J r  . • . •  791,180 can get Instant cash for their DlamElectrical contact device, Beau & Portillo . 791,603 
Electrical distribution system, V .  G. Apple 791, 856 onds - at al.'Y moment - anywhere. 
Electrical distribution system, G. E. Palmer 791,938 The earnest desire of woman Is for �l����l�!l :g��� �:�rai?r

J . �·ta������? : : : :  m:��g Diamonds. Every woman loves a 
Electrode, bipolar vacuum, E. L. Ovington 791,572 Diamond. Nothing pleases her so 
Electrode, primary battery, Mann & Goebel 791 , 635 much as to be presented with a DlamElectromagnet, Sundh & Lindquist . • . . . . • •  791 ,591 
Elevator indicator. mechanical, F. S.  Payne. 791,723 ond. oSave a Diamond-Win a Heart. 
Elevator safety device, F .  G .  Seyrrarth . • •  791 , 950 Write for a copy of our interest-Emeil. �,,:�gn 

or 
. .  ���������. ��i� . ��. ��l�.

e:: 791,484 Ing Catalog, 1 000 illustrations of 
Engine. See Gas or explosion engine. Diamonds, Watches and Jewelry. Engine atomizer, internal combustion, W .  L. 

Breath . . . . . . . . . . . . . . . . . . . . . . . • . . • • • • •  791,447 The Loftis Catalog is Free :�:e
;�t1Sa:! 

Engine piston and piston I'od, internal com- t1ful and sumptuous Ca.talo�. You will be interested 
bustlon, A. M. Brown . • . . . • . . . . . • . • • •  791,871 In looking through its marvelouB pages conta.inlng 

Engine steering device, traction, C. NUdd . .  791,571 1000 illustrations of Dlamonds, Watcbes and Jewelry. :;�;i::se�,
eag: �: tw1�

ee�.�,;�: . .  : : : : : : : : :  �&i:�� �:pe:�aff,r
e
v:t:bi�:o'��a��n�t;t:;:r.W��=::: 

Fastening, dress, E. Bergmann . . . . . . • • . •  791,866 �::-3lt:1r,'�! �=�g���nb�[�:l: ���:!t.
e
dA� Feed, boiler, D. Goff . . • • . . . . . . • • • . . . . . • • .  791,981 appl1cants aiso recelvefrom uBour SouvenlrDia.mond Feed mechanism , W. S .  Davenport . . . • • . .  791 ,544 Booklet. Don't delay. Write at once. We will mall FertMizeJ distributer and planter, R. C. 791,465 you Ijoth Catalog and Booklet free. Write to-day. -

Filter�g 
e���e";: ·n: · M: · pi":,it� · : : : : : : : : : :  791 ,647 The Loftis System f!ne,��o�gs::.. <;.:nJo� Fire escape, D. N. Luse • • . • . . • • • . • • . • • • . .  791,921 M d I t tbe St  L is E it! B this t }1"'ire extinguisher, J. A. Miller • • . • . • . • • •  791 ,806 wfu:h l� both ea.sy �d ���en�ra:l, J"8tant

8
L� 

e
:s 

Fire extinguisher valve, automatic, 1. are enabled to select at leisure the very tlnest D:&.:. 
Hunt . . . . . . . . . . . • . . . • . . • • . • • • • . • • . . . . .  791,790 onds and highest grade Watches and Jewelry, secur-

Firearm trigger mechanism, K. C. McNeill 791,936 ing tbem at the lowest prices. Tbe article is sent on 
Fishing reel, deep sea, G. M. Michaells . •  791,805 approva.l to your home, place of business or express 
Flood gate, H. D. Merrill . • • • . • . • . . • • • • . •  791,637 oMce as desired. You can examine it. You &re free 
Floor, spring danCing, R. E. Jeffrey • . • • . .  791,792 ���t�:e

n
�

t
'tt�YU�t����te;!;e.J:���

r
aYr�h:::: Flue stop, C. W. Baker • • . • . . . • . • . . • . • • . .  791,602 We take all risks. We ask no security-we create no Forge, J.  E .  Washburn • • . . . • • • . . . . . • . . • . •  791 ,844 publicity-we make no inqulrlesfrom employers. All Foundations in water logged ground, mak- transa.ct1ons absolutely private and confi.dential. 

ing, F. J. M. Monnier-Duca�tel • • • • • • .  791 ,927 Your account will be welcomed. Write for Catalog. 
Frogless switcb, C. M. Allen • . . • . • • • • • . • .  791 ,974 C We trust all honest people We Fruit picker, C. Lardner • . • • • . • . . . . . • • . • .  791,704 Our redit Offer trust employer and employee. Fruit pitter and parer, R. L. Pollock . . . . . .  791,815 We trust you. We will open a conlldential account 
Fruit pitting machine, K. T. Rikert . • . • • •  791 , 650 with you. Ona-fifth the price you pay on delivery-
Fruit press, power, H. M. Barngrover • • • • •  791,746 you retain the article and then send thQ balance 
Furniture fastening, knockdown, F. B. direct to us in eight equal monthly installments. 

Williams . . • • . . . • • . . • . . • • • • • • . . . • • . • • •  m'�� �;�,':e ;��
li:,.,g:,�ly

R�J=�:, �'t..'!t!l
IC��::i'f� Fuse, projectlle, J. L. Brown . . . . . .  . • .  . . . . . , better tban a savings bank. Dismonds aro predicted Garment fastening device, Joseph & Schme- to increase 20 per cent duclug the present year. man . . .  . . . . . . • . • . . . • . . • • • • • . •  . . • • . . • • .  791,471 

Garment supporter loop, C. W. Stimson . .  791,953 Our Cash Terms !ri':J:!:��I.0
u
io�i

�,:;,��: Gas burner, G. Machlet, .Jr • . . • • • . • . . • . . •  791 ,923 for lt We give you a written guarantee that you can Gas burner, thermostatic self-closing, G. return the Diamond any time Within one year and we C. Jett . . . . . . . . . . . • . . . . . . • • . . . . . . . . . .  791,698 will pa)' You all you paid for it less ten per cent. B,-Gas fixture safety attachment, W. H. Swift 791,839 this arrangement you are able to wear a e50 Dio.monil 
Gas furnace, Schramm & Skinner . . . . . . • •  791 ,823 Ring or Stud for one year. You can then return It to Gas generator, acetylene, S. C. Corbin . . • •  7�1,540 us-we Will return you MO-whlch Is les8 than ten 
Gas or explosion engine, E. C. Richard . • •  7�1,5r.� cents per week for one year. Every Diamond we sell 
Gas producer apparatus, C. Ellis • • . . . • • • . .  79.lJ 4'l'_ � :may be exchanged at full price for a larger stone. 
Gasket material, R. C. Hance • • • • • . . . . • • •  791,552 ' 
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l .  Gin saw, cotton, J. R. Miller . • . . . • . . . • . .  791,639 � _ U. 

Glass beveling machine, Gibian & Freeman. 791,897 This guarantee J.Bslgned by a member of our 1lrm. We 
Glass mosaics of Irregular shapes, shearing, refer you to your local bank. They will refer to theIr 

P S 791 827 commercial agency records, and tell you tha.t our re-. emmer . .  . . . . . • . . • . • . . • . • • • . . . . . . , 
sponslbll1ty, promptness and reliability are Dnque8-Glove, A. H. Fisher . • . • . . . • . • . . . . . . . . . . •  791,764 ·tloned in tbe business world. We are the larKest ra-Grain and feed drying apparatus, Anderson ta.11ers ofD1a.monds, WghGraae Watches and Jewelry 

Grai� :mln��st�ib�te� ' ·���h8.;;i��: · F
.

· · 1: 791,600 in America. Finest goods-lowest prices-easiest 
Noechel . . . . . . . . . . . • . . . • . . . . . . . . . . . . . .  791,643 :�fh!����:!�a.o�

a.:!��g!:�
n���':��� 

Grain prIor to grinding, machine for tem-
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eO"tr pering, A. W. Patrick . . . • . . • • . . . . . . . .  791,493 & � 

Grapple hook, W. A. Wiley . . . . • . . . . . . . . •  791,969 min every advantage. Write to-day 
G rate bar, A. C. Fletcher . . . . . . . .  791,761, 791,890 b . 
Grinding machine, G. H. Newton . • . . . . . .  791,570 OFTISDiAMOND GUTTERS Grinding wheel, A. Hurford • . . • . . . . . . . • . .  791,791 , Watchlllakers,Jewelers Grubber, land, S. Cyr . . . . . . . . . . . . . . . . . . . •  791,884 
Harvester, beet, A. B. Lovett • • . • . . . . . . . . .  791,707 Dept. F 1 80 Hat pin, J. P. Runkel . . . . . . • . . . . . . . . • . . .  791,505 ."" •• to 8. Stata St,ad Hat pin, W. Wlttigscblager . . • • • • . . . . . . . . •  791,527 BROS &I"O. 1858GHICAOO. ILLINOIS Hat pin, F. S. H .  Johnson . . • . . • . . . . . . • •  791,795 '" 
Hay press, J.  M. Gurley . • • • . • . . . • • • . • . . .  791,898 
Heating apparatus, water, J. Hurley . . . . . •  791,911 
Heels o r  soles of shoes, machine for insert-

log protectors into, R. A. Regester . . . 791,499 
Hoe, A. E .  Holmes • • • • . • • • • • . . . . . . . • . . . •  791,623 

Do You Want to Reduce 
Your Fuel Bills ? Hoisting machine or power tranBmitter, D .  

Abrey • • . . • • . • • • . . . • . . • • • • • • • . • • . . • • • •  791,529 Our pamphlet " Boller Room Economy " tells you how 
H ook. See Grapple hook. to do .It. It tells about scale and the best remedy 
Hoop lug, M. Renz . . . . • • . . • • • • . • . . • • . . • • •  791,945 
Horse power and watt meter, direct read .. . 

ing, Hertzberg & Snyder . • • • • • . • • • • • •  791,785 
Hose coupling, A. B .  Lees • • • . • • • • • • • • . • • • •  791,705 
Hose or tube manufacturing machine, E. 

D. Speer . . • . • . . . . . . • • • . . • • . . • • . . • • • • • •  791,729 
Hose supporter fastener, A. E. Searle • • • •  791 ,654 
Hydrocarbon burner, H. B .  Scammell . .  • •  791,822 
Hydrocarbon burner, Mummery & Best . • . .  791,931 
Hydrocarbon furnace, T. A. Tyas • • . . . . • •  791,515 
Hydrosullites, making, L. Descamps • • . . . •  791, 675 
Ice creeper, E .  M. Scarrltt . . . • . • . • • . . . .  791,584 
Incandescent burner, H. B. Cox . . . . • . . • . .  791,883 
Incandescent burner, D .  Fried . . . . . . . . . . . •  791,894 
Iron and steel therefrom, treating ferrugin-

ous ore for the manufacture of, Moore 
& Heskett . • . . . . . . . . . . . . . • . . • . . . . • . .  791,928 

Journal bearing, L. A. Keene . • . • • . . • . . . .  791, 559 
Kelr, vomiting, E. D .  Jerrerson • . • • . . . . . . •  791,470 
Kni���� ":'�:���: 

. .  
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';����' 
. .  

�: 
• •  

:: • . ���� 
791,902 

Lacing hook and guard, J.  Means • . . • • • . • • •  791 ,482 
Ladder jack, W. F. & E. H. Althorr . . • • . • .  791,531 
Ladder, step, J. G. Soergel • • • • . . • • . . . .  791,500 
Lamp bolder, C. J. McKinney • • • • . . • • • . .  791,569 
Lamp mantle, E .  J. Selley . . . • . • . . • • • • . • .  791,826 
Lead, making white, C. P. Townsend . . . .  791 ,956 
Letter carrie r ' s  pouch, rural, .J. P .  W qod-

land . . . . . . . • . . . . . . . . • . . . . . . • • • . . • • . • . .  791,598 
Letter sheet, C. S. Sundgren . . • . . . • • • • • • . .  791,731 
Life preserver holder, W. J.  French • • • • . •  791 ,765 
Lifting jack, J. B. Runner . • . . • • • • • • • • • • • •  791,581 
Liquid treating apparatus, L. Dlon • • . . • • . •  791,457 
Liquids, aPPlllmtus for settling and drawing 

orr, J.  G. Reilly • . • . • • . . • • • • • • • • • • • • • •  791 ,5()() 
Loading apparatus, T. J. Lower • • . • . . • • . • .  791,478 
Locomotive brake, Lafferty & Reynolds . . • •  791,702 
Logotype casting mechanism, B. F. Bel-

lows . . . . . . . • . . . • . . . • . . . • . . • • . . • . . . . . • .  791,747 
Loom for fancy leno weaving, F.  F.  Roche . 791,579 
Loom for leno weaving, F. F. Rocbe . . . • . •  791,580 
Loom fnnge pulling mechanism, P. McPeak 791,487 
Loom, pile fabric, J. F .  Dustin • • • • • • • • . •  791, 678 
Lubricating device, J. H. Miner • • • • • • • • • •  791 ,640 
Lubricator, G .  Hocks • • . • . • • • . • • • . . • • • • . •  791 ,621 
Lubricator, F .  G. Swift • • • • • • • • • • • • • • • • • •  791 ,838 
Lubricator, E. Einfeldt . �. . . . . . . . . . . . . . . .  791,888 
Magnetic separation apparatus, C. Q. 

Payne . . . .  • . . • . • • • • • • • • • • . . . • • • • • • • • . •  791,494 
Mangle, T. S. Wiles • • . . • . . • . . . • . . . . . . . . . . . 791,663 
Manhole door for brewers' or other vats, 

tanks casks, etc . ,  W .  Helser . • • • . • • • .  791 ,779 
Manure s�parator, Weller & Howe . • . • . • . . 791 ,964 
Match striker J. B. Chamberlain . . . . . . . . .  791 , 749 
Matches, toothpicks. or like articles, holder 

for, F. B. Metzger . . . . . . . . . . . • . . • • • •  791 ,638 
Mattress, folding, P. J.  Leyendecker . . • • • • .  791,920 
Measure, lens, .J. E. Briggs . . . . . • . . . . . • • •  791 ,607 
Measure winding handle, tape, J.  G. Eddy . 791 ,759 
Measuring instrument, R. D. Hunt . • • • • •  791,469 
Moisture proof block, R. B. Hansell • • • • • •  791,775 
Molding machine, O. Bryant • • • • . • • • • • • • •  791 , 535 
Monkey wrench, T. Olson • . . • • • • • . • • • . . . •  791,809 
Motor controlling system, A. C. Eastwood . 791 ,887 
Music leat turner, F. P. Parker . • . . • . • • . •  791,646 
Music, machine for making perforated, P. 

J. Meahl • . • • • . • • . . • • . . • • . • . . • . . • • . . . •  791 ,481 
Music rack, O. G. Gordon • • • . • • . . . . . . . . . .  791,463 
Musical instrument self-playing attachment, 

F. W. Draper • • • • . . . • . • • . . • . . . . . . . . . . . 791,458 
Musical instruments, automatic expression 

device for mechanical, T. Danquard . . . •  791 .542 
Nail, G. Anderton . . . . . • . . • • • • . . • • . . • . . . • •  791,442 
Nebulizer, O. Q. Holman • • . . • • . . . . • • . . . . •  791 ,468 
Non-refillable bOX, W .  T. Koslnskl . . . . . . .  791,475 
Nut lOCk, Walter & Chapman • • . • . . • • • • . •  791 , 519 
Nut lock, Scudder & Barlow . . • • . •  , • . . . • • . .  791 ,825 
Nut lock, A. C. Fletcher . . • • •  • • • • • • • . . • •  791,891 

The Dean Boiler Tube Cleaner. 

therefor. If you have two boilers or more you should 
write for this pampblet to· day without fail. 

THE WM. B. PIERCE CO. 
819 Washington Street. Buffalo, N. V. 

SUBSIIIUIIS fOR (OAl 
Are described from the technical 

standpoint in the following Scientific 
American ��plements. 

Each Supplement named costs 10 cents 
by mail : 

COMMERCI A L  U S E S  OF P E A T. 
ScmNTIFIc AMERICAN SUPPLEMENT 1 324. 
The article enumerates the princi]?al peat 
bogs and states their financial pOSSibilities. 

GERMAN BRUtU ET'I' I N G MACHIN
ERY I N  A M E R I C A .  SCmNTIFIC 
AMERICAN SUPPLEMENT 1 4 1 1 .  A valu
able economic report. 

A N E W  EL ECTRIC A L  P R O C E S S  
FOR THE M A N U F A CTURE OF 
PEAT F U E L .  SCIENTIFIC AMERICAN 
SUPPLEMENT 1 492.  The paper fully des
cribes the Bessey, process. 

L IGNITE, PEAT, A N D  COAL DUST 
F U E L .  ScmNTIFIc AMERICAN SUPPLE· 
MENT 1 426. A careful consideration of 
GemIan methods. 

MOOR C U L TIVATIO N A N D  PEAT 
INDUST R Y  I N  GERMA N V .  ScmN
TIFIC AMERICAN S UPPLEMENT 1 48 1 .  An 
exCf' .lent critical review. 

1J) O M E S T I C  COK E A N D  BRI
ttT E'I"I' E S  F R O M  R E T O R T  
c o K E  0 V E N S. By R. M. Atwater, 
SCIENTIFIC AMERICAN SUPPLEMENT 1 2 1 1. 
A valuable monograph by an expert. 

THE WHITE M I N E R A L  P R E  S S 
FOR BRUtUETTING. SCIENTIFIC 
AMERICAN SUPPLEMENT 1 224. An article 
describing and illustrating an American 
.briquetting machine. 

Price 10 cents each , by mail. 

Order through your Newsdealer or from 

MUNN & COMPANY 
361 Broa.dwa.y NEW YO R.K 
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Power 
Economy 

Cadillac construction is so 
simple-so closely does it ap
proach absolute perfection
that practically all energy the 
motor develops is used in an 
actual propel/ing force. This 
principle of economizing pow
er-and hence minimizing the 
cost of maintenance-is the 
chief feature of Cadillac 
superiority. 

eco!lomy, 
coupled with 

unfailing reliability, 
has placed the "Car that 

Climbs" in the front rank of 
motor vehicles. Of aU auto
mobiles it comes nearest to 
being actually trouble-proof. 

You would be interested 
in our beautiful catalog-still 
more interested in seeing and 
trying a Cadillac at the near
est dealer's. 

Write for booklet N and 
the dealer's address 

Model F - Side-Entrance 
Touring' Car shown 
above. $950. 

Model B-Touril!.g' Car 
with detachable Ton
neau, $900. 

Model E-Lifht. stYlish, 
powerfu Runabout, 
divided seat, $'150. 

Model D-Four Cylinder; 
30 h. p. Touring' Car, 
$2,800. 

All prices f.o.b. Detroit. 

CADILLAC AUTOMOBILE CO. 

DetrOit, Mlcb. 

Member A. L. A.. M. 

SOUTHERN FARMS 
In Virginia, North and South Carolina, Georgia, Ala .. 

hama. MissisSippi, I":'entucky and �'ennessee. 

G O O D  LAN DS AT LOW PR ICES  
A healthy Climate, long growing season, and an all

tbe .. year working season. 
Good lnca.tions for Textile and Manufacturing Plants. 
�rhe South is now making greater progress than any 

other 8ection. If you would learn about its develop· 
ments and the opportunities for good locations along 
the Southern Railway, write for copies of our publica,.. 
tiona, including The Southern Fieltl, a 16-page i l lus· 
t J'ated journal, sent free OIl request. 

M. V. RICHARDS 
I,aml and Industrial Alrt., Southeru Railway, 

Washington, D. C. 

" lI-"ree from the care whicb wearies and annoys. 
Where every hour brings its several joys." 

II AMERICA'S 
SUMMER 
RESORTS." 

This is one of the most complete 
publications of its kind, and will 

assist those who are wondering where 

they will go to spend their vacation 

this summer. 
It contains a valuable map, in addi

tion to much interesting information 
regarding resorts on or reached by the 

NEW YORK CENTRAL LINES 

tw�-g�gl S��p��y
Sb��i::eiI�bit�i�i�,

e�!n��a' 
Passeng'er Agent, New Y ork Central & Hudson 
River Railroad, Grand Central Station, New 
York. 

Scientific AInerican ! Oil burner. M. A. l"esler . . . . . . . . . . . . . . . . . .  791 . 617 
Oil burning appa ratus, J. Palmatary, " 

791,812. 791 . 8 1 3  
O i l  c u p ,  L . . Gleason . . • • . . . . . . . . . . . . . . . . . .  791 , 771 
Oil for combustion, preparing, Drasel & Finger-Reach Control 

TJ'as . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . . . .  791.613 In this ca.r all controlling l evers are assetnbled at the steering post. Wheel , gear shiftt  
clutch ! throttle a nd spark control are all within finger reach , so that the opera tor need never 
t�ke eIther h and away from the steering post. This arrangement together with the respol1-
slven.ess o f  the Autocar running mechanism, makes this car easie� and simpler than a h o rse 
to dr1ve. 'The greatest value ever offered in a light four-passenger car is 

Optometer, trial frame, J .  C .  McAllister . •  791, 808 
Ore, apparatus for circulating and mixing 

crushpd, 1-' .  C. Brown . . . . . . . . . . . . . . . . 791, 872 
Ore briquet, W. A. Koneman . . . . . . . . . . . .  791, 799 
OVE'ralls, F. G. Dotlshon . . . . . . . . . . . . . . . . . •  7!:lI , 676 
Package, thread, '.r. H. Williams • • . . . • . •  7U1,740 
Pad. See 'Yater pad. 
Pail or the like separator, candy, Carrier & 

Olhotts . . . . . . ; . . . . . . . . . . . . . . . . . . . . . . . . .  7m, 511 
Paint, luminous" H. Lieber . . • . .  " . . . . . . . . .  791,631 

Type VIII, A U T O C A R at $1400 
Palette, W. A. Cochrane . . . . . • . . . . . . . . . .  791, 672 
Paper cutter, ,vaU, A. Johnson . . . . . . . . . . 791 ,793 Horizontal two-cylinder opposed lllotor-no noticeable vi bration. Twelve actual h o rse

power. Three speeds forward and a revers e .  Ball bearing,  shaft drive. Front and rear <..Oll��r�d�tif�/��� �n
e
��aringS throughout. Gasol ine tank holds 10  gallons-suffiCient o u  good 

Paper <'xhlbitor. wall, Ol. S .  RoszelL . . • • . .  7m. 652 
Paper, " pigmented, A. Hesekiel . . . . . . . . . . . . 791 , 904 
Pell, self-filling fountaill, N. 1\1. Heylman . 791 ,466 
Pho��rt��li; .�������.

e
.�t • .  ��� . . ������.

s
: . .  �: 791, 800 

PhotographiG picture carrier, J. E. von 
Slawik . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 , 829 

Photographic plate holder, J.  D. LyOll . . . . 791.922 
Photographic printing m achine, C. SI1tlulding 791 , 834 
PianI�U:fJ�m� ��c 

. .  ���J:i
.�� . ����������' . .  �' . .  �: 791 , 701 

Piano player attachment, F. C. 'Yhitmol'e . 791 , 967 
Pianos, etc . •  fall board actuated music desk 

aetuating dpvice for, n. Moe . . . . . . . . .  791,710 
Pile fabric, woven, W. M .  Stevenson . . . . . •  791, 952 
Pipe coupling, A. Higginbotham . • . . . . . .  791,905 
Pipe hanger, M. C. Rosenfeld . . . . . . . . . . . .  791, 504 
Pla,]'�r, barrel head, G. Cluthe . . . . . . . . . . 791, 537 
Planter, corn, J. M.  Jones . . . . . . . . . . . . . . .  791 , 796 
Plow, W. W. Giddens . • • • . . . . . . . . . . • • . .  791 . 770 
Plow, ditcbing, WI. r. lPoster . . . . . . . . . . . . . 791 , 684 
Plnmbing T, .f. M .  Wishart . . . . . . . . . . . . . .  'W 1 . 666 
Pneumatic drill, J. Whitelaw . . . .  791 , 846, 791, 847 
Pole raiSing and planting machine, W. A. 

Wiley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 . 968 
Pole, tent, '1'. J.  Hook . . . . . . . . . . . . . . . . . . 791, 908 
Potato screen, H. Sauve . . . . . . . . . . . . . . . .  791 , 821 
Powder pouch, 1\1. I .  Do\vling . . . . . . . . . . . .  791 , 677 
Power installation, W. Morrison . . . . . . . . . . 791 , 9.:U) 
Power transmitter. D. Abrey . . . . . . . . . . . . . . 79] ,667 
Printing machine, st('neil, C. L. Burdick . .  791 , 41)0 
Printing upon pyroxylin matf'rials, R. ]�. 

Roehm . . . . . . . . . . . . . . . . . . . • . . . . • . . • . • •  791.503 
Projectile , J. M. Edmunds . . . . . . . . . . . . . . . . 791 , 679 
Propeller, boat, A. Worcester . . . . . . . . . •  791,852 
Pump, F. E. Ten I�yck . . . . . . . . . . . . . . . . . . 791,733 
Pump, S. B .  Leidy . . . . . . . . . . . . . . . . . . . . . . 79] ,919 
Pump and deep tubular well stra iIH'r, J£ • •  T. 

Basye . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Pump, oil, C. 'V. Manzel . . . . . . . . . . . . . . . .  . 
Push drill, Z. T. Furbish . . . . . . . . . . . . . . . •  
Rag cutting machine, L .  E .  Kennedy . . . . .  . 
H.ail and lantern holder, guard, D. F. 

791.861 
7U1 . 636 
791. 767 
791.560 

McOarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791,713 
Rail joint, L. S .  & J". A. Mellinger . . . . • . . •  791 , 804 
Rail joint, ,J!'. P. �feyer . . . . . . . . . . . . . . . . . . 791,925 
Rail joint truss support, 1.1. Mueller . . . . . .  7})1 , 985 
Rail support, G .  Gow . . . . . . . . . . . . . . . . . . . .  791 ,772 
Rails, means for securillg aud adjusting 

guam, W. ",Vharton, Jr. . . . . . . . . . . . . .  791 ,965 
Railway automatic electric Signaling sys-

tem, D. C .  Wolfe . . . . . . . . . . . . . . . . . . . . •  791 . 972 
Railway block sIgnal system, C. Holtmann . . 791,907 
Railway carriage automatic coupling, A . 

Beurrier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 ,445 
Railway electriral traetion sysh'm , M .  

Leblanc . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 , 982 
Railway rollillg stock underfl'aming, R. L.  

Ettenger . . . . . . . . . . . . . . . . . . . . • . . . . . . . .  791 . 979 
Railway signaling, autornati<"', Putpnall & 

Dryden . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791,574 
Railway tie. J. Slade . . . . . . . . . . . . . . . . . . . . . 791.727 
Hatchet tool, Z. rr. Furbish . . . . . . . . . . . . . . 791, 895 
Razor strop. J. H .  Wall . . . . . . . . . . . . . . . . • •  791.7:16 
Reduction furnace, G. Walzel . . . . . . . . . . . . 791, 660 
Refining engine, S. H. \Vagg . . . . . . . . . . . . . 791, 843 
Refrigerator, J. B. White . . . . . . . • . . . • . . .  791 , 738 
Register, F.  K. �'assett • • . . . . . . . . . . . . . . . • .  791.616 
Register partition plate, eredit. Ellett & 

Vicil; . . . . . . . " . • . . . . . . . . . . . . . . . . . . . . . .  791 , 546 
Retort charging apparatus, S.  J. l"m"yler . . .  791 ,685 
Riveting machine, H. (1. Pomeroy . . . . . . . . . 791,724 
Road machine. I. F. Noble . . . . . . . . . . . . . .  791 , 937 
Roller mill. S .  Snyder . . . . . . . . . . . . . . . . . . .  791 , 833 
Rotary engine, Hudson & Daniell . . 791, 694, 791, 695 
Rotary engine, J. A. Peterson . . . . . . . . . . . . 791,939 
Rotary explosive engin<', C. A.  Dreisbach . 791, 757 
Rotary motor, O. E.  Waxel . . . . . . . . . . . . . . . 791, 596 
Rubber articles, form for m aking seamless, 

T. M. Gregory . . . . . . . . . . . . . . . . . . . . . .  791 .774 
Rubber dam holder. R. �'. LudWig • . • • • • . . .  791 , 563 
Rug holder, L. P. Wood • . . . . . . . . • . . • . . .  791 . 851 
Rule, J. E. Wilson . . . . . . . . . . . . . . . . . . . . . . .  791 . 848 
Rule holder. W. O. Bell . . . . . . . . . . . . . . . . . .  791 . 804 
Running gear, .T. P. Terry . . . . . . . . . . . . . . .  791 , 5 1 1  
Running gear, J. Herby . . . . . . . . . . . . . . . . . . 791, 557 
Sad iron, J. Cook . . . . . .  , . . . . . . . . . . . . . . . . . .  791 , 881 
Safe, provision, ]�.  S .  Reed . . . . . . . . . . . . . .  791 ,818 
Safes, day , lock for screw door.  C.  E .  Blech-

schmidt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 .534 
Safety lock", .T. S. Brandon . . . . . . . . . . . . . . . . 791 , 66-9 
Salad dressing mixer and dropper, 1\1. C .  

Horton . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 . 624 
Sash balancC', C. "II. Ocumpaugh . . . . . . . . . 791, 489 
Sash holder and alarm, window, VV. F. 

Evans . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 . 614 
Sash holder and fastener, A.. Vililkie, Jr . . . 791 , 970 
Sash suspending and operating mf'ans, win-

dow, A .  J. Park . . . . . . . . . . . . . . . . . . . . . .  791 , 645 
Saw frame, buck, S .  Toles . . . . . . . . . . . . . . . . . 7!H , 5 1 :)  
Saw handle, G. M. Reddy . . . • . . . . . . . . . . . .  791 , 817 
Sawing machine, wooden pin, .T. C .  Rock-

well . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 . 992 
Scale, l'ecording, H. Hathaway . . . . . . . . . . . . 791 , 554 
SC'ale, \vagon , B.  T. , Jr. , "  & J. M. Me-

Donald . . . . . . . . • . . . . . . . . . . . . . . . . • • . . . .  791. 568 
Scraper, road, C.  S. Hunt . . . . . . . . . . . . . . . . 791,789 
Screen, E.  E. Hl'mlrick "  . . . . . . . . . . " 791,782, 791, 78R 
Screw driver or drill, push, Z. T. Jj"urbish. 7!H , 766 
Screw set, 1\1. H. Fischer . . . . . . . . . . . . . . . . 791, 548 
Hcythe sna th fastening", II. S. E'arle . . . . . . .  791, 758 
SealE-r, fruit jar, J. N .  Hieronymus . . . . . •  791 , 467 
SE'aling d('vice-, \V. E. Heath . . _ . . . . . • . . .  791, 778 
Seeds. hulling, J. H .  Kellogg. "t al . • . . . • • •  791 , 473 
�eparator, W. "V. Meyer . . . . . . . . . . . . . . . . . . .  791 , 5 66 
Sewing machine button adjusting mechan-

ism. W . •  r. Smith . . . . . . . . . . . . . . . . . . . . 791, 831 
Sewing mllehine button feeding mechanism. 

W .  J. " Smith " . . . . . . . . . . . . . . . . . . . . . . . . . .  791. 830 
Sewing maehine " motor. H. J. young . . . . . . 791, 528 
Sewing machine ' telJsion, J. B. \Vatson . . . .  791 , 661 
Shade roller attachment, spring, E. �.,. 

Hartshorn . . . . . . . . . . . . . . . . . . . . . • . . . . . .  791, 553 
Shaft linN. F. E .  Hall . . . . . . . . . . . . . . . . . . .  791 . 900 
Shaft or  pole coupling and antirattlel', H.  

H. Piper . . . . . . . . . . . . . . . . , . . . . . . . . . . . .  791, 988 
Shears, tNlsion tie vice for, J. II. & ",.,.. W. 

Stull . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791, 590 
Sheet sp(�ed regulating devicp., traveling, 

J. C. Hagey . . . . . . . . . . . . . . . . . . . . . . . . . . 791 . 550 
Shock compressor and binder, S.  D.  McGuire 791 , 987 
�how card, 1\1. Jackson . . . . . . . . . . . . . . . . . . 791, 912 
Sight and force feed lubricator, IVOI" & 

Ward . . . . . . . . . . .  t . . . . . . . . . . . . . . . . . . . .  791 , 696 
Sign, ele{'tric flash, J. C. I.AOll . • . • . . • . . . . •  791, 562 
Sign, rpvolving, E.  E. Boyd . . . . . . . . . . . . . . 791 , 606 
Siphon. P. McGrath . . . • . . . . . . . . . . . . . . . . .  791. 934 
Skirt, combined riding and walking, J. M. 

Goldherg . . . . . . . . . . . . . . . . . . . . . . . 791 . 620 
Slabs, billets, etc. . feeding device for, C .  

von Philp . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 , 940 
Slack adjusting device, automatic, IHcCabe 

& Pa,-ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791, 932 
Sled, ('oasting, P. V. F'ee . . . . . . . . . . . . . . . . . .  791 , 683 
Sled. coasting, C. Sattler . . . . . . . . . . . . . . . . . 791, 820 
Smelting orE', E. Riveroll . . . . . . . . . . . . . . . . 791 , 577 
Smoke consumer and cinder arrester, S. 

M. Walker . . . • . . . . . . . . . . . . . . . . . . . . . . .  791.1\17 
Smoker' S  articlf', J. 1\1. A. Danaeh . . . . . . . . 791 , 454 
Snap switch, W .  A. Church . . . . . . . . . . . . . . . 791 . 977 
Sound box. L. P. Valiquet . . . . . . . . . . . . . . 791, 595 
Spark arrester, 1.  N .  Kalbaugh . . . . . . . . . . . . 791 , 699 
Speed mechanism, variable", 1 .  :\1. I,"oster . . . 791 , 61 8  
Spike lock, H .  S .  Wate-rman . . . . . .  791 , 520, 791 , 521 
Spinning and t\visting ring. T .  P . .Farmer . . 791 , 615 
Spring finishing machhw . F. ::\1. Stambaugh. 791, 586 
Springs, manufacture of, Daniels & Mar-

shall . . . . . . . . . . . . . . . . . . . . . . . . 791 , 751 to 791 , T5H 
Squarp, folding, M. A. Hodgkins . . . . . . . . . .  791, 90? 
Stacker, hay, H. Bergman . . . . . . . . . . . . . . .  791 , 5�H 
Stamp, Butterworth & nart . . . . . . . . . . .. . . .  791, 60S 
Stamp mil] drives,  apparatus for operatmg, 

R .  'ray lor . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 732 
Startiug' or stopping mechanism, R. Ii'. 

McFl'ely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 086 

Engine !1�d transmission case are accessible from above without disturbing body. Cata
logue descnbIng Type VIII, Type X Runabout, a nd Type XI Fo ur Cylinder Car, with dealer's name, sent free. 
THE AUTOCAR COMPANY, Ardmore. Pa. 
.Member A$soc�ation Licensed Automobile JifanIJ",eE1lrers. 

cy!��rt Bicycle I�O Motorcycle 
at a moderate cost by at.· 
tltching the 111esco 1 � h.p. illotor Outfit which in. 
cludes all accessories to 
make a complete machine 
without alteration. Cho]ce of 
three transmissions. Complete Motorcycles and lllarine Motors. Parts 

sold separately. Write for catalogue. Agents wanted. 
Motor Bicycle Equipment &- Supply Co. ,  Bu:lfalo, N. Y. 

STEAM TURBINES. - THEIR CON-

M A N DY R U L E C A S J;:  
A polished black walnut case. Convenient and use

ful. 1231S' inches long, 1% inches high, 1%: inches wide. 
Containing eight spring 
tempered rules and one 
centre �auge. Rules 
rest on two crescent
s haped pieces of brass 
at bottom and anyone 
can be easily taken out 
by pressing the end of the rule at. finger bole, thus tilt
ing it up. K eeps your rules together and protects them 
from injury. Price. complete, $4.00. Send for catalog. 
SAWYER TOO], MF G. CO., ]<'itel1burg, M ..... , U. S.A. 

Can be constructed by any handy 
person who buys from us the neces
sary supports and the right to use 
our method. Such fencing is strong 
and permanent, can be changed at 
will, to alter size Of shape of en
closure. Our plan saves the cost of 
transportation, as supports only need 
be sent. Send for catalogue. 
The Lath rop Mfg . Co.,  47 Central Av.,  Rochester. N. Y.  

R.ADIUM AND THE RADIO-ACTIVE 
Substances. No better or clearer scientifiC account h as 
been published than that contained in SCIENTIFIC 
AMERICAN SUPPLEMENT 1429. 'l'he paper presents 
all that il'l at present known about radium and the radio. 
active substances . Price 10 cents, by mail. MUfill & Co., 
361 Broadway, New York City and all llewsdealers. 

Crescent Machinery 
QuaUty and Price. both right 

SAWS. J O I NTERS, SAW TABLES. 
BAN D SAW BLADES 

Catalo�ue telJs the refl t  
CRE!lCEN 'l' .\L\CIIINE co. 

230 Main Strcet4 Le,etonia, 0., r. 1". A. 
--------------------------- ------� 

It's all • 

In the OLDSMOBILE 
Just think a moment : Do 

you buy a particular car because of  a 
peculiar spring adjustment, a few pounds 
more or less of  weight, the motor, the 
transmission, or the carburetor equip
ment alone, or because of the complete 
co-ordination of every part to every 
other part, and the way each part does 
its work-in short, a car that is built 
to run and does it .? 

S a t i s f a c t o r y  s e r v i c e  
means : Reasonable cost of maintenance, 
freedom from any tendency to get out 
of order, durability to stand the wear 
and tear of use ; power to climb hills, 
and take you along as fast as you want 
to go. Then, too, your car must be 
easy to start and easy to stop-always 
under perfect control. It must be de
pendable in emergencies. It must leave 
you nothing to watch but the road. 

The Oldsmobile is a recog
nized public utility-a; indispensable as 
the telephone, the typewriter or sewing 
machine. It fits into your requirements 
as a business or professional man, as 
well as into the average pocket-book. 

For runabout service you 
can find no equal to the Oldsmobile 
Standard Runabout of  7 h. p. Its single 
cylinder horizontal motor gives dura
bility with freedom from complication. 
The two cars in which Megargel of 
Buffalo, and Huss of Detrort, are racing 
from New York City to Portland, Ore
gon, for a prize of $1, 000, are stock 
cars of this type, differing in no particu
lar from the thousands of these cars now 
in daily use. When you invest $650 
in a car which can successfully stand the 
strain of a 3, S OO-mile race across the 
American continent, under all kinds of 

road and weather conditions, you will 
get pretty satisfactory returns for daily 
use. 

For tounng serVIce the 

Oldsmobile Touring Car, at $1 , 400,  is 
a prime favorite. In design it is dis
tinctive ; in construction strong and sub
stantial. Its 20 h. p. two-cylinder motor 
gives ample speed It has side entrance 
tonneau, tilting steering post, and all th e 
latest Oldsmobile improvements. You 
will find it a tremendous hill climber. 

For c o m m e rcial  p u r
poses our Standard Delivery Car and 
Ten-Passenger Wagonette, both of 1 6  
h .  p .  , are meeting with substantial 
success, the former appealing to the 
enterprise and thrift of merchants in all 
lines of business, while the latter opens a 
hitherto untouched field in the establish
ment of  transportation lines in towns too 
small for street cars, or for stage, resort 
and depot service. In every locality 
there are opportunities yet undeveloped, 
and it will pay you to write to us for 
information. 

If you need a car for every
day business use, for pleasure, for com
mercial service, or an investment, you 
will buy satisfaction in the Oldsmobile. 
You will find much valuable informa
tion in Catalog " A, "  which we will 
send on request. The opportunity is 
yours. Write today. Address Dept 21 .  

Send 25  cents for one year' s trial subscrip
tion to Motor Talk, a handsome illustrated 
monthly devoted to automobiling. Subscrip
tions sent now will include free the March, 
April and May numbers containing the first 
three installments of the practical series on 
" The How and Why of the Automohile. " 
We have arranged with the publishers for a 
limited number of these subscriptions-this 
offer is only good while they last. 

Olds Motor Works. Detroit. V. S. A. 
Member Association of Licensed Automobile Manufacturers 



A B OY'S 
SUMM ER 

For a growing boy there i s  no 
summer outing equal to the 
naval course at CUlver. 119 boys 
from 21 States last season. For 
illustrated booklet, address 

The Headmaster 
CULVER NAVAL SCIIOOL 
Culver, Ind. (Lake Maxinkucke�) 

Satisfaction Guaranteed 
WE BUILD 

I 
Special Machinery, Machine Parts, 

Interchangeable Machinery, Punches 
and Dies, Gear Cutting, Etc. 

The John R. Williams Co. Machine Works . 
1 14-118 Liberty �treet, N ew York, l'i. Y. 
120· 126 Pacific Street, Newark, N. J. 

The "ASTER " is the ber,t French motor on the market for lighting houses, hotels, etc. Small, compact, simple and safe to operate. Motive power alcohol, oil 
or gas. 2 aDd 4 cylinders. Great power 
for small �ngines. Easy running. Write for illustrated Price List. 

A S T E R  c> O M  P A N V  
16 59 NEW YORK CITY 

An Automatic Pum p 
��:!k��r��:d�ert:��:t�eb��Slit�fer��gJ 
���li�rd�p:��e.ni9}\.:it�?i�;��� 
llydraul1c Ram, ll SED AND E�DORSE!) BY THE U. S. GOVERNMENT. Is made in all <;izes. Free booklet and terms to agents upon request. 
Niagara Hydrau l ic  Eng ine CO 

CHESTER. I' A. 
or 140 Nassau St., New York, N. Y. 

M AXI M U M  POW E R � M I N I M U M  COST 
If  you use a pump for 

beer, lard. acids, starch. 
p et r o  Ie u m ,  brewer's 
mash, tanner's liquor, 
cottonseed oi1 or fluids, 
hot or cold. thick or thin 
you want to get the 

T A B E R  ROTARY P U M P  
whicb does the most work at 
the least expense. Simply constructed. Can be run at 
any desired speed. Perfect

ly durable. An parts are interchangeable. Needs no 
skilled workman. Detects guaranteed. CatalofJue free. TABER P U M P  CO .• 32 We l l s  St .. Buffa l o .  N. Y . ,  U. S A . 

If Y ou Want the Best Lathe and Drill 
CH OCKS 

BUY 
WESTCOTT'S 
Str ong e s  t 

Grip, Great
est Capacity 
and Durabil_ 

(tv, Cheap and Accurate. 
Westcott Chuck Co., Oneida, N. Y • •  U. S. A .  
A

sk ��8i
a
����: i� �6i��:J�c1ttEg'����3� ,

G
{[g3�

an
. 

l e v  gWld 3 1 �  
Pierce's new I nternational French-Engl ish and English
FRENCH DICTIONARY. 1312 pages. Half l eather. $2.00. 

Postage, 32 cents. 20% discount to deal ers. 
LANGUAGES PRINTING COM PANY 

Languages Building, IS West 18th St., New York 

Every Gas Engine User should learn about the Apple Auto-

�oft��r�t!\�,k��ter:��l���:�����; troubles. Increases power and spe�ds 
For any kind of ig-nition apparatus write 

The Dayton Eleetrical Mfg. Co. 
98 Beaver Bldg. Dayton, Ohio. 

------------------� 

A M O N E Y  M AK E R  _�. �. Hollow Concrete Building Block_, 
,*-- . Best, Fastest. Simplest, Cheapest 

. :;.. r ... . " Machine. Fully guaranteed. 
:. . .. THE PETT YJ OHN CO. 

513 N. 9th Stre"t, Terre Haute, Ind 

F or lIome, Store and Street 

We also manufacture Table Lamps, Wall Lamps, Chandeliers, Street Lamps, Etc. 100 Candle Power seven hours ONE CEKT. No Wicks. No Smoke. 1\0 Odor. Absolutely safe. THEY SELL AT SIGHT. Exdusive territory to good �nts. l!rWrite tor catalogue and 'prices. . 
Chicago SOlar Light CO. Dept G. Ch icapo 

Trade Marks. 
Designs. 

Copyrights, Etc. 
Anyone sending' a sketch and de�cription may 

quickly ascertain our opinion free whether an 
invention is probably {Jstentable. Communica.-
!���

s 
f���?tll)l�oe�������� It:�g��r����:it!�;��S 

Patents taken throujlh MUNN & Co. receive 
Special Notice, without charge. in tbe 

Sci ent i  fi c American 
A handsomely illustrated weekly. Largest cir
CUlation of any SCientific journal. Terms, $3 a 
year ; four mOIlths, $1. Sold by all neWSdealers MUNN & CO.36 1 Broadway, New York 

Branch Oftlce 625F St. Washington. O. C. 

Scientific AlDerican 
Steam hoilE'r, �l'. B. Lanier . . . . . . . . . . . . . . .  791 ,561 
Sterilizf"r, H. 'V. C. 'l'homas . . . . . . . . . . . . .  7!H . 840 
Stone or the like mold, artificial, S. A. 

" .Tilson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Stool, milking, J. N. Tanck . . . . . . . . . . . . .  . 
Stove, heating, U. Miller . . . . . . . . . . . . . . . .  . 
Sugar and wuste molasses in one operation, 

791. 665 
791. 593 
791 , 92 6  

making first, H. 'Vinter . . . . . . . . . . . . .  791,971 

495 

Surgical . instrument sterilizer, J. Purmen- 1 ___________________________________________ _ 

SWit
t
��

r 
oi;e·r�·ti;lg· ·���h·a·�i�il;: . �'. ' 'R: ' C"a'�p: 7U1, 490

! 
bell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791. 748 

Switch rod m(>chan1sm, H. G. Elfborg . . . . . 791 ,4(1) ' 
Switches, housing and adjustment for inter-

locking, Holdeman & Ford . . . . . . . . . . .  791 , 622 
Syringe, hypodermic, J. De Lisle . . . . . . . .  791, 802 
Tag holder, H. E. Hesseltine . . . . . . . . . . . . . . .  791, 692 
Tap, W. J. Smith . . . . . . . . . . . . . . . . . . . . . . . . .  791. 832 

, . SPECIAL MAf'{orAcTl1f!ING • .  

DIES A N D  STAMPINGS" m ORDER. 
.SP EC'L MACHINERY- M ODELS-EXPERIMENTAL WOPK. D R O P  FQRGI N G  DIES AND DROP FO R G I N GS.  HARDWA RE SPECIALT I E S  ETC M A N F"o .TO ORD ER.SEN D SAM PLES OR D.AW INGS �OR ESTI MATE S. WRIT E  FOR O U R  B O O K L E T. T�7Eo g�2�L.��NA�f:j.�� E c �Ev�t1.��I,Ng" j �?  

S
E�Nf.� l:t�:��:s���i}��e

e
r,
r
��o;.';,'lrMtirre� ���� 

until 12 o'cloek \1 , June 21. 1905. and then opened. for 
furnishing- miscellaneous articles for the Light-House 
Establishment, for the fiscal year ending June 3O, 190(), 
in accordance with specifica' ions, copies of which. with. 
blank proposals and other information, may be had 
upon apphcation t :J Lieut.-Co1. W. T. !tossell, Corps of 
Engineers, U. S. A . •  Engineer. Turget trap. 1,'. Hardy . . . . . . • • . . • • . . . . . . . .  791, 776 

Target trap, 11". H. Siefken . . . . . . • . . . . • . . . .  7U1 , 82 8  
'Telegraph apparatus, facsimile, H. R. 
Telc����:

r 
c�r'l'��'t" ��i�i�r���: .�; . ·r�i�y· " "II: 791,491 . ['r�� (�orliss Enginel!l, Brewers' .L� ���b�t��.er� Qt Machil1erv. THE VITJTER 

Telet�o��
r
i�:�sn.",itt��; · ii: 'Ii: ' S;'Yder

7
.�1:��: m:ljg� MFG. l O. �9!j Clinton St .. Milwaukee, Wi. AUTO STORAGE BATTERI ES 

ALL KI N DS 
Telephone transmitter, M. J. Fletcher . . . . . 791, 892 
Tend0r steering IDeehanism, F. J .  Wood . . . .  791,973 
Thermostat, J .  H. Cornelison . . . . . . . . . . . . . .  791,882 
'l'hread dressing machine, G. A. Freden-

burgh . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791,686 
Threshers, self pitcher and feeder for, J. 

K. Rouze . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 ,653 
Thrpshing machine self fN�der, R. & B.  

C-ain . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791,610 

MODELS &. EX P E R I M E N T A L  W O R K .  
lnventions developed. Special Machlnery. 

E. V. B ILLAA R D . 24 Frankfort street. New York.  

Dies, Too ls ,  Mode ls and Spec ia l  Machinery. �:��,":;"�,�:,:;,":,"" H O E F T  & M O O R E ,  Ch icago, U .  S. A.  "" ' f' I C £  RS fOl F l n H  A V �N'i" WORKS I " D I ,{W A  '" � R " N " ll '"  SI R " ,." 

TH E WILLARD STORAGE BATTERY CO . CLEVELAND 0 

The Monthly CONCRETE i s  th<) standard pub· 
Journal . lIcatlOn upon Port-

land cement construction, and invaluable to cement 
workers, engineers and contractors. Send $1.00 for a 
;r,ear's subscription or write for special offer. Concrete 
Publishing Co .. Dept. F, Detroit. lflich. 

Ti�. See Railway tie. 

�l�� :!������
g
fO:r���ls����gt::'ad: T: ii��d m:�g� B __ A_L __ L_O __ O_N __ S ___ t_�_:_f_lt_a_M_ua_td_i_�_on_S_l...:i:::'�"':�_�_�_� Tire, rubber, J. A. Swinehart . . . . . . • . . . . . . .  791,592 E I Te legraphy Circular free. "T onderful aut.omatic te3.(',her. 5 styjfS 

$2 up. OMNIGRAPII 
CO •• Dept. 52, 89 Cort
landt St., :New Y ork .. 

Tire shrinking machine, cold, S. N. Housc . 791 , 693 xper mental Work. Designs lor Automatic Machinery. 
Tire tigh"tencr, O. Lynch . . . . . . . . . . . . . . . . .  791,564 G. M. MAYER, M.E., 1131 Monadnock BI., Chicago, Ill. 
Tobacco case, A. E. & P. �'. MaGee . . . . • . . .  791,479 
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�:: . . �: 791 , 495 ��:&�blt:����el:t lr�:d':a1����mJ�rka�itrork. 

MASON 'S  NEW PAT. W H I P  HO IST Tool, combination, J .  A .  Abolt . . . . . . . . . . . . .  791, 599 

���:: :;����7:I�
i
OF'. Ifi. �er:ton����� : : : : : : : : :  m:��� I 

Tooth crown, 1. W. McClanahan . . . . . . . . . . . .  791 , 641 
To'v{�r, skE'leton, R. L. Allen . . . . . . . . . . . . . .  791 , 975 
Toy. F. Garrecht . . . . . . . . . . . . . . . . . . . . . . . . .  791, 769 
Trace, harness, T. J. Wavrunek . . . . • . . . . . .  791 , 845 
Traction machine wheel, W. S. Kelley . . . . .  791 , 626 
Train control system, electric, Sundh & 

� ! :S'C H  � R  T L.  TA M P  C O . � STE[}L d;TAM'PS, L E  T t R S  d FI G U R E S  ) I3 R I D Q t RT C O N N .  
for Outrigger hoists. Faster than Elevators, and hoists 

direct from teams. Saves handling at less expense. 
Manfd. by VOLNEY W. MASON & ()O •• Inc. . 

Providence, R. I., U. S. A. 

Send for this 
Magnuson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 836 

Train controlling mechanism, H .  V. l\Hllcr .  7 9 1 , 984 RUBBER Tripod, J. L. Gilmore . . . . . . . . . . . . . . . . . . . .  791. 689 
Expert Manufacturers 

Fine Jobbing Work 
Print your Own cards, circulars &c. 
Press $ii. Small newspaper press $1 8. 
Money saver. Printforotbers, big profits 
Typesetting easy, printed rules sent.. 
'Vrite to makers for catalog.presses,type 
paper, &c. THE PRESS co., IllERIDEN, CONN. 

Tl'ollpy, Lippy & Nicodemus . . . . . . . . . . . . . . .  791, 633 
Trolley, L. M. Strele . . . . . . . . . . . . . . . . . . . . . .  791, 835 
Tl'olll"Y retrieving deVice, H. B. Clarke . . . .  791, 750 
Trolley wheel • .  T. Hensley . . . . . . . . . • . . . . . .  791 , 556 
Truck, A. C. Cook . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 978 
Turhine, G. Scheuber . . . . . . . . . . . . . . . . . . . . . 791, 949 
Turbine, elastic fluid. C. G. Curtis . . . . . . . . . .  791 , 674 
Turbine, clastic fluid, J. H. \Vagenhorst . . . 791, 735 Turbine, elastic fluid, E .  E. Arnold . 791, 743, 791 , 744 
rrurhine, elastic fluid, C .  E. S'veet . . . . . . . . . 79J , 837 
rrnrbine, fluid pressure, H. L. Barton . . . . . .  791, 860 
Turbine, steam, H. C. Schwarze . . . . . . . . . . .  7U1, 824 
Type distributing apparatus, Johnson & 

I.ow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 791 .558 

PARKER. STEARNS « SUTTON, 228.229 South St . . New York 

Exper imental & Mode l  Work 
Cir. & advice free. Wm. Gardam & Son.45-51 Rose St.,NY. 

NOVELTIES 8: PATEnTED ARTICLES 
MANUFACTUREOc B� CONTRACT. PUNCHING DIES, SPECIAL MACHINERY. 
E.KONIGSLOWc,;iTAMPING & TOOL WORKS, CLE-vE L A ND, O. 

BRAZE CAST I R O N  WITH BRAZ I R O N  

te�:gll��yan���11�:�}S��a�t:�p:;alfi�iO::M!f�::l 
for severa1 jobs. 
THE A. & J. llIA N UF ACTURING CO MPANY 

9 S. C anal St., Chicago, Ill. 

We Make and Market Patented Articles 
Typewriting machine, H. 'V. Merritt . . . . . .  791 ,483 n Typewriting machinE', E. Grosbois . . . . . . . . . .  791 , 549 A Magical Apparatus Typ€writing' machine, A .  T .  Brown . . . . . . . .  791 , 670 :ft.' • 
Uml'rella support. J. A. Alexander . . . . . . . . . 791 . 855 � '  Grand Book Catalogue. Over 700 engravmgs �!l��; �uiom;{��

d 
'hl;l'st '  . t��'pe'r'a't�'r�' . ��g�l: 791, 762 25c. Parlor 'rricks Catalogue, free. 

Experimental Work and Models. Metal Stampinll and 
Die Work and General Machine Rhop. 

Ang lo·American Corporat ion .  1 24 Baxter St . .  New York 

luting. Vaughrn & Cabot . . . . . . . . . . . . . . 791, 958 MAR'l'INKA & CO . . Mfrs . •  4�3 Sixth Ave., New York. 
ValvE' for steam heating systems, pressure, 

TYPEWRI TER5 M'f.�is 
All the Standard machines SOLD or RENTED ANY. WHERE at HALF MA.NUFACTURERS' PRICES. Shipped with privilege of examination. Send f(lr Cat. 
Typewriter Emporium. 203 LaSall,St., Chicago 

E. F. Osborne . . . . . . . . . . . . . . . . . . . . . . . . 791 . 81 1  IN VEl' TOI�S_-Our specialty is practically devel. 
Valve motion, air compl'e�sor, F. Gerb . . . . .  791 , 896 1 oping inyentions: Design and bu!ld sl>ecial, plain and 
Valve, reverSing, J. 1Vhitelaw . . . . . . . . . . . . .  7H1 , 9G6 autoFPatlC machmery, presses. dIes, models, patterns 
Valve, rotary, T. G. Van Sant . . . . . . . . . . . . . 791, 957 and JIg.. Send for Boo�let No. 5. . . Vapor apparatus, automatic starting device A. NACKE & SO�, 236-42 S. 9th St., PhIladelphia, Pa P L U M B I N C SC H O O L S  for. R. E. Russell . . . . . . . . . . . . . . . . . . . .  791 . 582 
Vegetflble cutter, B. C, Steffens . . . . . . . . . . . .  791, 658 
V"hicle spring, M. M. McIntyre . . . . . . . . . . . 791 ,714 
Vending apparatus, check controlled, D. M. 

Dorman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  � 791 . 755 
Vending machine, V. E .  Randall . . . . . . . . . . .  791. 990 
Vf'nding ma chine, stamp, G. T. Strite . . . . . . 791 , 589 
Veterinary obstetrical instrument, C. Tyler . 7m , 842 
Vis·�, hf"HCh, E. R. Willimmwn . . . . . . . . . . . . . 791 , 741 
'Vagon hox, metal, L. Andprson . . . . . . . . . . . .  791 , 532 
W:tgon, lumb{'l', F. L. Joubert . . . . . . . . . . . . . 791 , 625 
",Tarp ('reel, I .  E. Palmer . . . . . . . . . . . . . . . . . .  791 , 722 
Warp thrpad drawing-in machine, Ganz & 

Francois . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 768 
Washboard. B. F. Tyler . . . . . . . . . . . . . . . . . .  791 . 5-16 
\Vflshing machine, �f. C. ""'"ilkin . . . . . . . . . . .  791, 597 
Washing machine, J. H. Dorval . . . . . . . . . . . .  791,756 
"ratt'r bags. device for the production of 

the circulation of water in warm, 1\1. 
BmIl'r . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . . .  791. 863 

Water heater, A. Stewart . . . . . . . . . . • . . . . . .  791 , 587 
",Vutf'r pad and advertising device, com-

bined, A. H. Cobb . . . . . . . . . . . . . . . . . . . . .  791, 878 
\VatN'proofing compound, Coburn & Buck-

master . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  791 , 538 
WeaIlPl'. animal. M. \\-T. Brender . . . . . . . . . . .  791 , 448 
Weeder, T. Snyder . . . . . . . . . . . . . . . . . . . . . . . . 791. 508 
We��der, L.  E. "'Vatprman . . . . . . . . . . . . . . . . . . 791, 522 
Wpcder, T. G. ThompsolI . . . . . . . . . . . . . . . . . . .  791, 955 
'Yheel. See Grinding wheel. 
Wheel protective covering, vehicle, A. H. 

Rochfort . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . .  791. 502 
Window, met<-llIic, C. H. Hapmann . . . . . . . .  791 , 909 
'Vindow raising and locking device, F. 

Bruno . . . . . . . . . . . . . . . . . . . . . . . . . . . . • • . •  
"\Villdow, self balancing, H .  C. Smith . . . • . . .  
Window ventilator, F. L. Magee . . • • . . • . . . .  
Wire stretcher, J. Mossman . . . . . . • • . . . • . . •  
Wire tightener, O .  L. Sflwyer . . . . . . . . . . . . .  . 
\Voodworkirig machine, R. Blair . . • • . . • • . . . .  
","'r('nch, H. A . . Paquette . . . • . . . • . . . . • • • . • •  
"'"rench, J. Roemer . . . . . . • • . . • • . • . . . • • . . . .  
Wrench, W. 1\'1. Pitzer "  . . . . . . . • . . • • . • . • . . • •  

DESIGNS. 

791 , 874 
791 . 728 
791 . 924 
791 . 807 
791 . 583 
791. 604 
791, 644 
791, 651 
791 ,814 

Cigar band, L. C. Wagner . . . . . . . . . . . 87, 459, 37,460 
Clock case, J. R. Ansteth . . . . . . . . . . . . . . . . . . .  37,456 
Lockpt or similar article of jewelry, G. 

Mason . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  37,454 
l\firl�ors, brushes, or similar articles, back 

for hand, H. B. Beach . . . . . . . . . . . . . . . . . .  37,455 
Picture frame, W. L. Cooper . . . . . . • • . . . . . • •  87,451 
Stove, M. R. Lehman . . . . . . . . . . . . . . . . . . . . . . .  37,458 

LAB ELS 
"Antiseptic refrigerant , "  for mC'dicines, H. 

P. Meyer Antjseptic Co . . . . . . . • . . . . • . . . •  
"Dr. Kirby ' s  Golden Formula, "  for medicine, 

Dr. Kirby Medicine Co . . . . . . . . . . . . . . . . . .  12,191 
"Dr. Raymond's Pills. " for pills, Dr. R. G. 

Raymond Remedy Co. . . . . . . . . . . . . . . . . . .  12,194 
"EI Vendoma. " for cigar boxes, P. J. Sul-

livan . . . . . . . . . . . . . . . . . . . . . . . . .  1 2 . 1 87 
"Garco ," for saccharine syrups, Goyer Alli-

I N Y ( N TO R S We manufacture M ETAL SPE-
CIALTIES o! all kinds. to order; 
�r�

�
�J�3�

�
�

�
�t;��west pric-

model for low estimate and best expert advice F R E E 
'!'HE EAGL E 'l'OOL CO., Dept. A, ('llll3innuti, O. 

W A�'!:��';;;�t
e
�u��g, ��fu"a�� !���:.1���!�g$4����� $5.00 per day. Eight weeks completeR course. Earn while 

learning. Address for catalogue COYNE BROS. Co., 
Plumbing Schools, Cincinnati. 0., St. l�ouis, Mo. Em
ployment guaranteed or money refunded . 

Important Announcement 
READERS OF THE SCIENTIFIC AMERICAN will be 

gratilled to learn tha t  the great work upon which they 
have been so long enga ged is at last completed after 

years of patient labor and resparch and with the co-opera
tion of America's foremost scholars and experts 

THE NEW AMERICANA 
stands a s  an a chievement which haR already met with the en
thusiastic approval of the A merica n people. 

The A M �. HICANA is t he work which the condition of 
a ff"irs in the En cyclopedia world made n ecessary. Before 
ever a line w" s written for t his great work the Ideal was set : 
A N(ltim, al Work�Universal in its in/ormation-American 
in Us Prnduction. 

The AMERICANA is distinctly a National Work . It is 
made by A mericans. t very section of A n e r ica hao been 
called upon to contribute, and for the first time in encyclo
pedia making 1' 0rth, � onth. Ea st  and West, Canada and 
South America have had full and true repre' entation. 

The AMEIUCA N A  IS NFW FROM COVEl< TO COVER� new 
and beautiful type, new maps, new engravlllgs and plates III 
col w. new text illus' rat l O n s, and, best of all. NEW AND 
ORIGINAL Tl<EATMEr<T THROUGHOUT by mure than 

One Thousand American � cholars and SpeCial Writers 
The AMERICANA is the only eneyclolledia made in this 

country by a thorough l y  organized body or skilled expe r t S  
a n d  ' itterateurs e a c h  selected for h i s  sp,·ci a l  fitness a n d  inti
mate acquaintance " i t h  the subject assigned to him. These 
trained and 'progressive workers have strw'k out into new pfltns ; they bave proceeded upon nn entirely n ew plan and 
that plan emb, ,dies the i dea which has made our country the 
wonder of the nations�tbe idea of reaching the enre 0/ (/!infl" 
by the shortesf, metnnd. This is the American Plnn. You'll 
catch the sp ;rit of it as you t urn the pages of the work a n d  
note its conciseness yet comprehensiveness, while the n ames 
of the eminent writers of the SIgned arti cles are an ample 
assurance of accuracy and H uthoritativpness. The AM RR I CANA has commanded tbe services C1f s o  many AmPl'ican 
educators. scholars amI experts as to fully justify its tiLle of 
the one great 

ance Refining Co. . . . . . . . . . . . . . . . . . . . . . .  12,189 
"Gordon Suspenders, " for suspenders, Gordon 

Manufacturing Co. . . . . . . . . . . . . . . . . . . . . .  12,186 
"Lista's Antiseptic Solution, "  for antiseptic 

solutions, Corporation of Hegeman & Co. 12,193 
"Mothers New England Mince Meat, None 

Better, " for mince meat, A. A. Deiser . .  12,190 
" 'SapoIin' Stove Pipe Enamel , "  for stove-

N ati o n a l  R e f e re n c e L i b r a ry 
pipe enamel, Gerstendorfer Bros. • . . . . . . 12,188 

PRIN TS. 
"Benefactor. " for cigars, United Cigar 

Stores Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 , 342 
"Ean de QUinine, " for hair tonic, E. Utard . .  1 ,343 
"Educator Shoe ,"  for boots and shoes, Rice 

& Hutchins. Inc . . . . . . . . . . . . . . . . . . . . . . . . .  1 ,341 
"The Aka System Clothes, " for clothing, 

Arnold, Loucbheim & Co . . . . . . . . .  1 ,336 to 1 ,340 

"' I am truly delighted with the tone and arrange
ment of this strictly American publicatton." 

� B. J. CIGRAND, Director Chicago Puhlic Lib
rary. 

F R E E No mere advertisement can convey 
an adequate idea ot the vast interest 
and imme:Ise utility of the AMERI

CANA, or of its exceptional Vah!3 and sumptuous ap
pearance. We bave therefore prepared for distribution 
among those really interest.ed, a handso::....e 140 

A rinted copy of the specHication and drawing I page book contmning specimen pages, maps, lull- � 
f P patent in the forpgoing list or anv patent .  page plates. duo tones. color plates, and text i llus-

fn ��fnt issued since 1 863, will be ' furnished from I t'rations, with 42 portraits oj cel.ebrities, full-page pbotO� 
this office for 10 cents, p,r0vided thE' name and graphIC plates, showing the fastest tr.1in in the world, 
n�m�er ��dr��� l:r.�t;::t 

& 
d�s��,

ed
36rn�ro�Jwa��te

Ne� tbe largest steamship ever built in America. the. �ammtt8 
'f6':k: . Flat-tron Building. New York, the stage meclianwm for 

Canadian patents may now be obtained by the Ill· the Opera of ParSifal, etc .. etc. 
ventors f91' any of the inventions named in th� fore- We send you this beautiful and expensive book FREEl 
going list. For terms and further partIculars 

h addre8. MUDD & Co .• 361 Broadway, New York. on return of INFORMATION BLANK ere printed. 

. .  I cons ider it in every respect the best encyclo
pedia published . •  , 

- P. N. JOHNSTON, Reference Librarian, New 
York Public Library. 

................ - I NFORMATION BLANK . . .......... -.-•• 

THE SCIENTIFIC AMERICAN C LUB, 
zS8 Fifth Ave. , New York City. 
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�1at���c��;ii.aft:���c.,�}l�r
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with particulars of your spe�ial advertising !:::::. 
proposition. 
Name . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Occupation. . • • . . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Street . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  . i Tc'wn ana State. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  
. : . . . . . . . . . . . .  CUT OUT AND MAIL TO.DAY . ... . .  · . . . . 1. 



Orient Surrey, Price, $450 

Summer Rides in an Orient Buckboard 
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it�no fear of troublesome breakdowns nor tinkering on 
the road-and the running cost, is less than � cent a mile. 

Orient Buckboards are made in four styles, for two or 
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Dept. H. 
WALTHAM MPG. CO . . = - Waltham, nass. 

Members Qf Association of Licensed Automobile l'.Ianufacturers. 

A U T O M O B I L ES Do you want to buy a second-hand automobile ?  Ex· change or sell. write us. 'Ve are the largest dealers in 
new and second-hand automobiles in the world. Write 
US for OUf bargain sheet of machines on hand. We are 
sure we have what yon want. 
TIMES 8QUARE AUTOMOBILE COMPANY 
1<>4 W. 46th �t .. near Broadway, New York City 

A U TO M O B I L ES $ 1 95 
Up (we can sell your auto) .  Ant.o and Launch Supplies, En
gines, etc. Send postage. 
Auto Exchange & Supp l y  CO. A.L. Dyke, Manager, 3939 Olive, St. Louis 

[t); f!, tf.i!IJ 
Stationaries, Portables, HOisters. ·  Pump ... 
ers, Sawing and Boat Outfits, Combined 
with Dynamos. 

G asoline, Gas, Ke1.·osene. 
Send jor Oatalogue. 

State Power Needs. 
CHARTER GAS ENG INE CO . ,  Box 1 48, STERL ING ,  I LL. 

W h at r s  D aus ' T i p - To p ?  
TO PROYE that Daus' " Tip_Top " is 
ihOObe:� a.:8 s�::es�e�.�;�:te�ra��kl� 
ooples ?rom ,typewrItten original, we will ship complete duplicator, cap size, 

wlthou.t deposit, on ten (10) 

���:: �:��o les� $5 
trade dlscouut of Net 
SS31i per cent" or 

The Felix A. B. Daus Duplicator Co., Daus Bldg., 111  John St., New York 

S C alB 8 Ail v

. 

arieties at IO west pnces. Best HaHfoad 
Track and Wagon or Stock Scales. made. I 
Also 1000 useful artICles. including Safe�. I 
Sewmg Machines, Bicycles, Tools. etc. �ave 

Money. Lists Free. CHICAGO SCALE CO .. Chicago, III. 

LEARN TO BE  A WATCH MAKER 
BRA D LE Y  P O J, Y'J'EC HNIC INSTITUTE 

Formerly Parsons Horological Institute 
PEORIA, ILLINOIS 

LARGEST and BEST 
WATCH SCHOOL i n  AMERI CA 
\Ve teach Watch Work, Jewelry, Engraving, Clock Work, Optics. Tuition reasonable. Board and rooms near school at moderate rates. 

Send for C�talog of Information. 

CRUDE  ASB ESTOS 
DI R E C T  F R O M  M I  N E S 

P R E PA R E D  R .  H .  MARTI N ,  ASBESTOS F I B R E  OFFICE, ST . PAUL BU I LDING 
lor Manufactu rers use 220 B'wa,Y, New York. 

Volt Ammeters 
Pocket size, but large enough fur accuracy 
and practical use. Various ranges for test-
��t�r

a
t\��!11�s:J:tc;

ri
�f;g,

t
v�1������ :�� 

Ammeters for a:eneral measurements. rw-Send ,tor Oircu!ar. 
I,. M. PIGNOLET, 

80 C ortlandt 8t .. Xew Y ork, N.Y. 

Do You Know 
that the appearance of your product 
is one-half of the selling point � 

If you use 'enamel" why not the 
best ? That means 

B R A Z I L O 
The...,pigments selected fo·r Bra

zilo Jjnamels are of the finest. 
and after being bolted through silk 

of ab,-)ut 10, 000 meshes to the square inch are ground in Hard 
Finish Bntzilo. which makes an enamel especially adapted for \ 
ONE COAT WORK on wood and metals 01 all kinds. ' 
This process of mailUfacture is protected by us. 

Brazilo enamels dry from the bottom up, producing a hard. 
smooth finish which will not chip or peel. 

ALL COLORS. WRITE "FOR COLOR - CARD. 
THA YER BROS. CO . •  WA RREN, 0, 

Manufacturers o f  the celebrated 
.. GOLD LEAF LACQUER " 

J ESSO P'S S T E E LTHB[E�[r 
F O R  TO O L S, S AW S  E TC. 

W':!! J E S SOP & S O N.S L(.� 91 JOHN S T.  NEW YORK 

Scientific American 

'SECURELY LOCKED TO RIM ! 
INSURING POSITIVE SAFETY 

It is their Exclusive Features which have given FISK 
T IRES world-wide celebrity. These points of ad van
tage,combined with Durability (insured by the finest 
quality aud workmanship)  have caused its enthu-
siastic endorsement by everyone of experience. : : : 

Note the Air Space-It's all above the rim ! 

THE FISK RUBBER CO., ������ee/:��: 

R.apid Mech.anical Calcu lation 
The New Model Comptometer solves any business or 
scientific calculation instantly and noiselessly. It has a 
light, uniform key touch, and adds instantly at one stroke 
as many keys in separate columns as the hand can reach. 

Samples of Duplicate Orders in different lines of business : 
.". . / "  �RSHALL FIELD & Co. ,  ChIcago, Ill. 112 

, �"1I .2, "'- NAVY DEPARTMENT . • - . • • • • 86 
..{1:j1.' 'tl )';<>.:I:E STEEL Co., Pittsburgh, Pa. . _ .  38 �O� ·r:(,llil-.io.�SON RIVER R. R. Co., New York City 26 O� £ttl -� �Co . . Newark, N. J. . . . .  20 

61' 0 
04 �' . �. I,ouis, Mo. • • • • 15 �;: "'�ml':i�� , n a single year by the saving of time it effects. Fel'ril!&14 lOIJ'tl'Mfg_ Co., 52-56 Illinois St • •  Chica� 

----------------� 

tbt WatrtS 6as Engint Wbistlt 
is an innovation for marine motoring. It is operated simply by spent 
gas and does not affect the running of the engine. Whistle blown by 
the touch of a cord at engineer' s  elbow. Blows simultaneously three 
tones of chromatic scale and can be clearly heard two miles away. 
Does away with all hand pumping. The device is simple, easily 
attached and has nothing to get out of order. It is absolutely safe 
and satisfactory. Thirty days' trial allowed, then, if not satisfactory, 
say so, and back goes your $35. Booklet on request. 

GAS ENGINE WHISTLE COMPANY, 1 1 3 7  Broadway. New York 

Comp l ete 
On l y  

$ 1 5 . 

BURNS · 
WOOD or 

COAL 

• 

JUST SEND ME ONE DOLLAR 
and I will ship C. O .  D. to any railroad station in the U. S. 
this fine Willard Steel Range Anyone can say they have 
the best range in the world, but 1 will furnish the evidence 
and leave the verdict to you. After you examine this range, 
if you are satisfied in every way, pay Agent $14.00 and freight, 
and you become the po"sessor of the best range in the world 
for the money. The range has Six 8-inch lids;  I8-inch oven ; 
I5-gallon reservoir; large warming closet ; top cooking ser
vice 3Ox34 ins. G uat'anteed to reach you in perfect order. 
Shipping weight, 400 l bs. Thousands in use and everY' one of 
them giving satisfaction. Wr,te for full descriptlOn and 
testimonials. 

WM. G. WILLARD 
No; 12  WILLARD BUILDING 
316-320 CHE"TN UT STREJjlT ST. LOUIS, MO 

WE· GVARANTEE 
OUR OUTFITS TO HANDI,E MORE AIR FOR THE POWER 
CONSUMED THAN ANY OTHER SET OF THE SAME 
SIZE. TO BUY THEM IS GOOD E C O N  0 M Y .  
GENERATORS, VARIABI,E & CONSTANT SPEED MOTORS 

Rochester Electric Motor Co., 10-12 Frank Street. 
ROCHESTER. N • .  Y. 

The Modern Machines for Mechanics 
Here are two of the most useful and Indispensable machines. The cut on 

the left shows the best Bench Drill ever ' constructpd for sensitive work. 
Drills from smallest size np to 5·16 Inch. Spindle has Morse No. 1 taper 
���e�a� i��'!.'::3

r
�=::e

d 
�J'r��II'/E�I�����r�� f6:�t�'i,vei-�ft:{�ni¥'�%�� see cut on right, Is one of many different styles and sIzes 0'1 Polisblng Lathes 

tbat we manufacture, We have them to run by foot or belt power. for use in all mechanic'S lines. Send for catalogues B-15, C-15. 
THE W. W. OLIVER MFG. CO .. 1 482 Niagara St .. Buftalo, N. Y. 

V I CTO R 
Special 
Offer 

.. H IS MASTER'S VOICE " 

F R E E  T R I A L  
AT Y O U R H O M E 

.special Offer to Readers of 

Stitnti fit Jlmtritan 
T o  any reputable business man, honest me
chanic, machinist or other -person who will 
assure us of his responsibility, w e  will ship 
our Victor Royal Talking Machine and your 
choice of one dozen Victor Records (lowest 
net cash price everywhere $20) on free trial. 

Jf after 48 hours' free trial at your home 
you are not satisfied with the instrument. 
return it at our expense and we refund in 
fnIl whatever you may have paid us. We 
charge you Jlothing for the trial_ If satis
factory send $5 after the trial at yonr home, 
balance of $ 1 5  beiug payable in six months' 
installments of $ 2 .§O l lOllTH 

Don't confnse this with toy machines of
fered at. ridiculous prices. The Victor has 
an oak cabinet, spring motor, may be wound 
while playing and will play any <J.isc record. 
Anybody can play it ; the greatest concert 
pieces, songs, comic recitations, etc. 

This is the genuine Victor Talking Ma
chine, and you cannot buy this outfit for spot 
cash anywhere for one cent less than $20, 
the established price. Buy direct from us, 
and get it j ust as cheap on monthly pay
nlents. 

PLEASE NOTE No lease or chattel 
guarautee from third P:ti::.

g
�e

e
���� 

any responsible party to pay as agreed. 
Don't you want to hear it talk, lauah, sina 

and pla;y and give coneertsin your home ? 
Catalog and List of 2000 

Records F ree 
THE TALKING MACHINE CO. 

Dept. 20 S, 1 07 .nadlson St., Chicago, III. 

FREE t o  those who already o w n  a Victor :  2S , 
new soft-tone, non-scratching needles. 

AGENTS WANTED 

WE O:��ffi:i�tea;:f it: �::��i��w:ut�c;���o��trKlbO;�kN l\IACHfNERY. :: Thol work caY! be carried on nicely without interfering with your present occupation and it's an easy way to make a little money on the side. 
MODERN MACHINERY PUB. CO. 

91 7 Security Bldg_, Chicago. 111. 

The Most Modern Marine Motor 
�aei!h1fn;hie�ts;e:aE��.s���t ;�s� 
sessing the fewest parts is the � all 
Auk-en Motor. No vibration, easy to opijrate, simple. rehable, clean. Great POWf'l'. Perfect control. Always ready. Every stroke cleans the cylinder. 
VAN AUKEN-CLEVAUC CO. 

Yonkers, N. Y . ,  U . S. A_ 

Bashlin Telephone 
Disinfector 

One of tbe greatest saroitary ln· 
ventlonB of the age. Endorsed 
by forty Health Boards through
ont the United State •.  

Dust, Moisture and Germ Proof 
Price 50 cents. Postpaid . 

Tatem Manufacturing Company 
AGENTS WANTED. Buffalo. N. Y •• U. S. A. 

N V ��M�ijN 0 N 
N P V 
S a [[�l�[� 1I�[ K T 
I V D R D A 
I B N L G E A. E, GALLI EN ,  Mgr. 

11NITED STA'IlES BRANOHES 
NEW YOllX Bos'i'O:N PUILA.11ELPUU 

12 West 33d S,t. 20 Park Square 1120 Chestnut St. 
CHICAGO, 1461 MIchigan Boultlvsrd. CLEVBLA.ND, 406 Dria St. 




