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RAILROAD ACCIDENTS HERE AND ABROAD. 
The truly horrible head-on collision that occurred 

a few days since in Canada, in which twenty-eight 
people lost their lives, serves as a shocking reminder 
that in the matter of safety of railroad travel we have 
a great deal to learn on this side of the water. Nor 
is it to the point to argue that because a railroad 
passenger has to travel so many million miles before 
his single chance of being killed comes round, railroad 
travel is as safe as it can be made. The true test of 
perfection of our railroad safety appliances is to com­
pare our accident statistics with those of some other 
systems-to take the highest standard of attainment, 
and endeavor to live .up to that . During the past year 
on all the railroads of the United States, 167 per· 
sons were killed in railroad accidents (colliSions, de­
railments, boiler explosions, etc.) and 3,586 passengers 
were injured. During the same period on British 
roads not a single passenger was killed and only 476 
were injured in railroad accidents. If it be argued 
that we have nearly 200,000 miles of track in this coun­
try as against 22,000 in Great Britain, it must be ans· 
wered that the liability to railroad acci dents increases 
with the density of traffic. That is to say, the risks 
of collision, etc., are greater the greater the number 
of trains that pass over a given stretch of line in a 
given time. Now, here again statistics prove that the 
density of traffic over English roads is far greater 
than that over our ·own, so that when we have taken 
this into consideration, we find that the difference in 
safety of travel is even more marked than the mere 
statement of the relative total number of persons killed 
and injured would suggest. 

Ou r railroads have done much of late years in the 
way of introducing the block signal system, and yet, as 
was stated recently in our Transportation number, out 
of nearly 200,000 miles of track, not more than 25,000 
miles or about one-eighth is so equipped. Two of the 
most prolific causes of accident are the use of single 
track for trains traveling in opposite directions (it 
was on single track that t:le recent collisi on occurred) 
and that most unreliable system of safeguarding a 
stopping train by sending back a rear flagman. The 
first condition we can only hope to remove gradually 
as the increase in density of traffic warrants the laying 
of double track; but it is obvious to the most unobserv· 
ant passenger upon our railroads that, half the time, 
rear-flag safeguarding is worth very little in protection 
against rear collisions. Too frequently when the stop 
occurs the brakeman is engaged at his duties forward 
in the car and there is a loss of time before he can 
find his lantern or pick up his flag, reach the rear of 
his car, drop off, and proceed a reasonable distance 
down the track. The chance of his being unable to 
catch his train, if  he proceeds back too far, is a natural 
inducement to the flagman to limit the distance be­
tween himself and the rear of his train, a tendency 
which very effectually defeats the object for which 
rear flagging was instituted. 

One reason of the remarkable immunity from acci­
dents in Great Britain is the fact that the matter of 
safety appliances is regulated by the Board of Trade 
under the able presidency of Colonel York, who has 
made a life-study of his task; and because of the abso­
lute powers conferred upon him, the risk of injury has 
been reduced to a minimum, and, as the result shows, 
the risk of death was last year absolutely elimin­
ated. If American railroad men are asked to explain 
the difference in results between the two countries, 
they point to the fact that in Great Britain signalmen, 
and railroad employes generally, remain in the service 
of the company and at one particular class of work 
for many consecutive years of service, and, consequent­
ly, attain remarkable skill and accuracy. T raffic con­
ditions in Great Britain, moreover, are less variable, 
whereas in this country the volume of traffic varies 
greatly with the season of the year, and during the 
rush attendant on the moving of western crops, for in­
stance; it is necessary to take on a l arge number of 
temporary employes whose services are discontinued 
when the rush season is over_ Moreover, there is DO 
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Ijupslion that the sandily o[ human life is helll very 
much more sacred abroad than here. \Ve are, or seem 
to be, willing, for the sake of lower cost and larger 
profits, to take those risks of life and limb whose re­
sults are seen in the long list of inj uries and fatalities 
that are a conspicuous feature of our annual railroad 
statistics. 

....... 
PROPOSED INCREASE OF OUR NAVY. 

It was inevitable that the present international com­
plications over the Venezuelan affair should very forc­
ibly direct the attention of the people of the United 
States to the question of the present strength and 
needed increase of the navy. It  was just seven years 
ago that the affairs of this South American republic 
involved us in a very definite announcement of the 
Monroe doctrine, and contemporaneously with that in­
cident it was brought home to the people of the United 
States that to maintain the position so definitely stated, 
it would be necessary for us to possess an adequate 
naval force. Even stronger argument than this was 
afforded by the Spanish war, which bequeathed to this 
country some widely-scattered foreign possessions, and 
rendered us vulnerable to foreign attack, where, be­
fore the incident, we might, by virtue of our isolation, 
have considered ourselves practically secure. It has 
been the invariable experience in the history of this 
country that naval appropriations can only be secured, 
or secured in adequate degree, under the menace of 
such international complications as are· too obvious to 
be overlooked. 

In view of the fact that the present Congress will 
probably deal with a liberal hand in granting naval ap­
propriations, it becomes increasingly necessary to make 
sure that the ships authorized are of the type that is 
most pressingly required. While keeping a watchful 
eye upon the trend of design among foreign navies, 
and incorporating the best elements of these designs, 
we should, above all things, have an eye to our par­
ticular necessities-to the nature of the duties which 

, will be required of our ships in view of the altered in­
tern::ttional conditions brought about by the two Vene· 
zu ehn incidents and by the Spanish war. 

When we commenced the construction of our new 
navy, we held no possessions not included within our 
Atlantic, Gulf and Pacific seaboards, and hence our first 
battleships of the " Oregon" type were very properly de­
signed as "coast-defense" vessels. They were of mod­
erate size, and coal-carrying capacity and speed were 
sacrificed to extremely heavy armor and armament. 
We had no designs on the sea c<;>ast or foreign posses· 
sions of other nations ; and we wished to possess a 
naval force that should suffice for duties of a 
purely police or protective character. To-day,. how­
ever, we find ourselves in close commercial and mili­
tary touch with the whole world.  Porto Rico to the 
east, Honolulu and the Philippines to the west of us, 
lie exposed, by virtue of their insular position, to the 
attack of any future enemy. Should it be our mis­
fortune to be involved in another naval war, our battle­
ships and cruisers can no longer elect to lie within 
easy reach of coaling stations, drydocks or repair 
yards. They must be prepared to steam far and fast, 
and arrive at a distant field of conflict with a reserve of 
fuel in their bunkers, and with a large enough ammuni­
tion supply to enable them to fight a successful engage­
ment without having to steam back to some friendly 
port to replenish coal bunkers and ammunition rooms. 
At the same time it is desirable that our ships, when 
they meet the enemy, should be able to steam at a uni­
form speed, maneuver with equal facility, and present, 
ship for ship, an overwhelming superiority both for 
attack and defense. 

Fortunately, in our latest battleships and cruisers 
of the "Connecticut" and "Tennessee" type, we have 
vessels which amply fulfill these conditions. Ship for 
ship they are probably more powerful than those of 
any other fleet. They carry an unusually large supply 
:>f ammunition and coal, and their speed, while not 
so high as that of some of the latest foreign ships, is ,  
we think, ample for carrying out the naval policy 
outlined above. 

When we come then to the question of the im­
mediate needs of the future, we think that Congress 
cannot do better than authorize a certain number of 
battleships and cruisers of the exact type of these, our 
latest designs. To insure this desirable uniformity, or 
in  other words. to insure that we shall possess at least 
one homogeneous lI.eet of battleships and another of 
cruisers, every vessel in each fleet being i.dentical with 
the others, it  would be well for Congress to follow 
the admirable German method and authorize an ex­
tensive shipbuil ding programme to cover a certain 
number of years. A total number of ships, say a dozen 
battleships and eighteen or twenty cruisers, should be 
authorized at once. with the understanding that a cer­
tain proportion of these, say two battleships and three 
cruisers, are to be laid down each year, and the money 
necessary for that year's construction voted regularly 
for the purpose. 

Only by such a method can we insure, first, that our 
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navy shall grow by regular increments, and not by 
spasmodic effort; and secondly, that the ships as they 
are completed, shall form homogeneous fleets with the 
material advantages which are to be secured by such 
homogeneity. 

• • • 
TRAFFIC CONGESTION IN MANHATTAN. 

In the public agitation over the congested condi­
tion of street-car and elevated·railway travel in the 
city of New York, it is difficult to secure a dispassion­
ate expression of opinion from those who have suf­
fered from the present intolerable condition of things. 
As between the traveling public on the one hand and 
the transportation companies on the other, it  should 
be remembered that there is something to be said on 
both sides. That the present crowding is dangerous, 
distressing and productive of an enormous loss of valu­
able time; that it is irritating to the men and positive­
ly humiliating to the women passengers, no one who 
has witnessed the crowding during the recent holiday 
season in Manhattan and Brooklyn can for a moment 
deny. At the same time it is but j ust to the two trans­
portation companies concerned, namely, the Metro­
politan Street Railway Company and the Manhattan 
Elevated Company, to remember that the trouble has 
arisen just at the very time when both corporations 
were spending vast sums of money either in the en­
largement or the reconstruction of their systems. The 
Metropolitan Street Railway Company has been stead­
ily engaged for four or five years past in abolishing 
horse cars and equipping its lines with electrical trac­
tion. The Manhattan Elevated Company is  in  the 
midst of installing electrical traction on all its lines, 
and had this equipment been completed before the 
advent of the holiday season and the winter storms, 
the company would have been able to handle the 
crowds that flock to its lines with reasonable dis· 
patch and comfort. Add to these facts that the travel 
in  New York city is increasing by leaps and bounds, 
and we think that even the most aggrieved patrons of 
the roads must admit that there is something to be 
said on the side of the Manhattan companies in ex­
tenuation of the present congestion.  

At the same time the companies must remember that 
the traveling public of New York that is now clamor­
ing so loudly for redress is, and for years has been, 
known as the most patient and long-suffering in the 
world. Visitors from the metropolitan cities of Eu­
rope have time and again expressed their astonish­
ment at the uncomplaining way in which the New 
York traveler endures the inconveniences of travel in 
the city. This being so, it may be taken for granted 
that when the public does give voice to its grievances 
with a unanimity and earnestness such as character­
ize the present agitation, it does so because it has 
very good reason to believe that the conditions are 
much worse than they need be. Now, while it cannot 
be denied that the transportation companies are doing 
a great deal to accommodate the growing traffic, we are 
also satisfied that they could, in some respects, do a 
great deal more. 

In the first place, the demand of the citizens that 
a larger number of cars or trains be run between the 
rush hours of travel is a perfeetly reasonable one. If 
there were a more frequent schedule during the late 
morning and early afternoon hours, there is no ques­
tion that many of the traveling p ublic would delay 
their entrance to the city, or hasten their exit, who 
now prefer to avail themselves of the more frequent 
service of the rush hours. There is absolutely no ex· 
euse for erowded cars between the rush hours. The 
policy of the eompanies has been apparently to reduce 
the number and frequency of trains or cars between 
the rush hours to a point at which these cars shall be 
filled not merely with seated, but with standing pas­
sengers. For this they should be called sharply to 
account. The public is fully justified in its complaint 
before the Railroad Commissioners against the too 
great reduction in the train service which takes place 
during this part of the day. 

It is claimed by the management of the two roads 
that the frequency of cars in rush hours is governed 
by the number of cars that can pass certain intersect­
ing points, or j unction points on their systems in a 
given time. One of these points is at the intersection 
of the Broadway and Sixth A venue surface l ines at 
Thirty-fourth Street. In a conference between the 
Metropolitan Street Railway Company and the chair­
man of the Merchant Association's Committee on Fran­
chise and Transportation, the committee made the 
very sensible suggestion that to avoid this intersection 
of traffic, north-bound Broadway cars should be turned 
into Sixth Avenue and north-baund Sixth Avenue cars 
into Broadway at Thirty-fourth Street. It is probable 
that at other points of intersection on both elevated 
and surface lines, re-arrangements of travel having a 
similar object in view, could be made. Another re­
form by which the frequency of trains and cars could 
be considerably increased would be by sandwiching in 
more short-distance trains among those which run the 
full length of the city. It is true, some sandwiching 
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is done at Jlresent; but there could be more of it 
ctone, especially on the Sixth Avenue lines as far as 
Fifty-eighth Street, and on the Third Avenue line, say 
as far as Forty-second Street. To give an example, a 
few years ago, a car starting from Fifty-eighth Street 
for the downtown journey, arrived at Forty-second 
Street with ample capacity for taking on the Forty­
second Street passengers; while to-day these cars are 
almost as crowded as those that have come down from 
Harlem. Yet the interval between cars at Forty-sec­
ond Street is amply sufficient to allow of doubling the 
number of trains that are started from Fifty-eighth 
Street even in the rush hours. This is but one in­
stance, WhICh doubtless could be duplicated at other 
points on the elevated system. Considerable relief 
woul d  follow the construction of a third track on the 
Third Avenue Elevated and the running of express 
trains on the Second Avenue line. 

The management of the Metropolitan Street rail­
ways have complained, and with very good reason, 
that a prolific cause of the crowding of the cars on 
the main thoroughfares is the interference of truck­
ing with the running of cars. Nobody can deny that 
this is to-day a most serious obstruction on such a 
thoroughfare as Broadway. To prove the point it is 
merely necessary to imagine Broadway cleared of all 
trucks, and it is easy to see that instead of crawling 
along at an average speed, below Fourteenth Street, 
of say three miles an hour, the cars would readily 
make from nine to twelve miles an hour, and the in­
creased speed would mean, of course, an increased 
number of cars passing a given point in a given time. 
It is not an uncommon sight to see a truckman leisure­
ly driving his team on the car tracks with four or five 
cars held up behind him, and holding to these tracks 
until he reaches some particular street down which 
he wishes to turn. The Merchant Associations have 
requested that there shoul d be proper police regula­
tion of trucking and traffic on all car line streets. We 
do not know what the limits of authority of the police 
are at present, but if they can be extended, they 
should be to the very limit. Truckmen, cabmen and 
other drivers should be liable to penalty if they monop­
olize the street car tracks longer than is absolutely 
necessary for passing around a stationary or slower­
moving vehicle in front. Moreover, as far as is con­
sistent with the neces3ities of merchants living on 
Broadway, trucking should be restricted by law to the 
adjacent streets on either side. While we do not for a 
moment suppose that restrictions of this kind will 
entirely solve the difficulty, they will unquestionably 
assist in easing the congestion. Indeed, as regards the 
whole question affecting Manhattan in general, it may 
be said that relief is to be sought rather in a multi­
tude of minor changes than in any panic legislation, 
which might be liable to defeat the very object at which 
it is aimed. Meanwhile we repeat the warning which 
was published in these columns a week or two since to 
the effect that unless immediate steps are taken for the 
construction of other Subway lines, north an d south 
of Manhattan, we shall be confronted within three or 
fou r years with a congestion compared with which the 
present troubles will be mild indeed. In conclusion it 
must be admitted that in view of the present dead­
lock, the question of the construction of additional 
express elevated structures on the extreme eastern and 
we!jtern avenues of the city demands serious attention. 

••••• 
THE GERMAN-AMERICAN WAR GAME. 

How thoroughly the various navies of the world 
study, and keep in touch with, the naval situation in 
other countries than their own, is shown in the latest 
events of the German-American conflict, which is now 
being played under the rules of the naval war game by 
officers of the British navy. In the last meeting, as 
described in the current issue of the SUPPLEMENT, a 
most important feature of the naval situation was that 
the American fleet in  European waters was on its way, 
by the Suez Canal route, to the protection of the Phil­
ippines, with a more powerful German fleet bound hot­
fo.ot for the same destination. In view of the superior 
power of the German fleet, the admirals representing 
the American navy wished to dispatch the powerful 
North Atlantic squadron to join the European squadron 
in the Philippines, so as to present a combined force 
superior to that which Germany could gather. :rhe um­
pires of the game, however, disallowed the move, and 
insisted upon the North Atlantic squadron being main­
tained off the Atlantic coast for the defense of the At­
lantic coast cities. When the admirals of the American 
fleet protested, urging that it would be good strategy to 
make the· move, the umpi res replied that the force 
of American public opinion, particularly in the seaport 
cities, in favor of retaining the North Atlantic squad­
ron for thei r  defense would be so powerful that the 
Atlantic fleet would be kept in home waters, at least 
until the monitors could be suitably placed for their 
defense. Evidently the umpires had studied the condi­
tions that existed during the Spanish-American war, 
when QUr Atlantic cities were clamoring so loudly for 
protection, that the old iron monitors of civil war 
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times were resuscitated anct distributed for seacoast 
defense. The umpires decided that at least three weeks 
must elapse from the opening of the war before the 
North Atlantic fleet should be allowed to sail for the 
Philippines. The necessity for maintaining it on the 
home station was found in the existence of a German 
home squadron composed of the "Brandenburg" coast 
defense battleships, and some powerful battleships of 
the "Kaiser Wilhelm" type. 

.... � . 
PROF. IRA REMSEN, PRESIDENT OF THE AMERICAN 

ASSOCIAT ION FOR THE ADVANCEMENT OF SCIENCE. 
BY MAlWlT8 BENJAM[N, PH.D. 

For the first time since the civil war, the American 
Association for the Advancement of Science has held 
a winter meeting. This meeting was the fifty-second 
meeting of the Association and was held in Washington. 
The retiring President, Professor Asaph Hall, famous 
for his discovery of the moons of Mars, at that gather­
ing yielded the chair to one who has been honored by 
the Association in consideration of his researches in the 
domain of chemistry. 

Ira Remsen was born in New York city on February 
10, 1846 .  He studied for a time at the College of the 
City of New York, and then entered the medical de­
partment of Columbia University, where he was grad­
uated in 1867 .  He then went to Germany and entered 
the Uni versity of Munich, where he devoted his atten­
tion chiefly to the study of chemistry, and a year later 
passed to the laboratory in Gottingen, where, in 1870,  
he received the degree of Ph.D. On the invitation of 
Professor Rudolph Fittig he went to Ttibingen, and for 
two years continued as assistant in the chemical labor­
atory of that university. 

He returned to the United States in 1872,  and was 
p romptly called to the chai r of chemistry and physin 

in Williams College, remammg there four years. On 

the organization of the Johns Hopkins University in 
1876, he was invited to the chair of chemistry of the 
new university, and has since continued in that place. 
He organized the chemical department, and since, with 
facilities that are not excelled in the United States. has 
directed the many chemical researches that have ema­
nated from the Johns Hopkins laboratory. 

Notwithstanding the very great amount of executive 
work that has devolved upon him, he has nevertheless 
still found time to do much original work himself, 
which may be summarized as follows : 

1. Oxidation of Aromatic Substitution Products.­
This investigation showed that the position of an ox­
idizable group in an aromatic substitution product has 
much to do with the effect of oxidizing agents upon it. 
When such a group is in the ortho position with refer­
ence to some negative group that is not oxidizable, it is  
n ot materially changed by the action of acid oxidizing 
agents;. while the same group in the meta or para posi­
tion is easily changed by such agents. This protective 
influence of negative groups in the ortho position was 
tested in a large number of cases, and although a few 
apparent exceptions were brought to light, the influence 
was clearly established. Later work by Victor Meyer 
showed a similar effect in the case of esterification, and 
still later work in the laboratory of the Johns Hopkins 
University showed that a similar protective influence 
is exerted in the action of hydrolyzing agents on acid 
amides. 

2. The Sulphinides.-These bodies form a new class 
of compounds with interesting chemical and physical 

properties. The 'best known member of the class iR thp 
substance that is popularly known as saccharin . This 
has come into extensive use on account of its intensely 
sweet taste. Some members of the class are extremely 
bitter. Others are both bitter and sweet. The chem­
ical properties of the substances have also been shown 
to be of considerable interest. 

3. Double Halides.-These were for many years re­
garded as molecular compounds. The investigations 
on this subject have made it clear that they are analo­
gous to oxygen salts, and that in them two halogen 
atoms acting together play the same part as an oxygen 
atom in the oxygen salts. This relationship is now 
recognized by all who have occupied themselves with 
investigations in this field, and by chemists generally. 

4. Decomposition of Diazo Compounds by Alcohol.­
This series of investigations led to conclusions at vari­
ance wit!! those that had been previously held. The 
alcohols have been shown to act in much the same way 
as water in most decompositions of diazo compounds, 
the normal product being in each case a phenol ether, 
though in some cases, which are exceptional, hydrogen 
is substituted for the diazo group. This was formerly 
supposed to be the normal reaction in such cases. 

His scientific attainments have frequently led to his 
services being sought for as an expert in cases of un· 
usual importance. In 1881, he was invited by the city 
council of Boston to look into a particular condition 
of the city water, which was unfit for use, owing to a 
disagreeable taste and odor. Dr. Remsen showed that 
the trouble was due to a large quantity of fresh-water 
sponge in one of the artificial lakes from which the 
water was drawn. He was also intrusted w,th special 
researches by the National Board of Health, including 
"An Investigation of the Organic Matter 1n the Air" 
an d "On the Contamination of Air in Rooms Heated 
by Hot-Air Furnaces or by Cast-Iron Stoves." 

The exceptional ability shown by him in the care of 
the department under his supervision kd to his being 
appointed vice-president of the university, and frequent­
ly, du ring the absence of Dr. Gilman, he served as 
acting p resident. In June, 1901,  he was chosen to the 
presidency of the Johns Hopkins University, in succes­
sion to Dr. Gilman, which place he still holds. 

D r. Remsen founded the American Chemical Journal 
in 1879 ,  and has edited that periodical ever since. He 
has also found time to prepare a valuable series of 
text' books. These began with his translation of Fit­
tig's "Organic Chemistry" ( Philadelphia, 1873), which 
was followed by "The Principles of Theoretical Chemis­
try" ( 1 877 ) ; " Introduction to the Study of the Com­
pounds of Carbon, or Organic Chemistry" ( 1885) ; 
" Introduction to the Study of Chemistry" (1886) ; "The 
Elements of Chemistry" ( 1 887) ; "A Laboratory Man­
ual" ( 1889 ) ; and "Chemical Experiments" ( 1895). Of 
nearly all of these several editions have appeared, and 
translations into German and Italian have been made 
of them. 

The degree of LL.D. was conferred upon him by 
Columbia in 1893,  and by Princeton in 1896, and since 
1882 he has been a member of the National Academy 
of Sciences, of which organization he is now foreign 
secretary. He is also a foreign member of the Chem­
ical Society of London, and an honorary member of the 
Pharmaceutical Society of Great Britain. A year ago 
the American Chemical Society, recognizing him as a 
worthy successor to Draper, Lawrence Smith, Genth, 
Chandler, and other distinguished chemists, chose 
him as their president, and this year he will deliver 
a retiring address before that body. 

His connection with the American Association began 
with his election at the Portland meeting in 1873.  Two 
years later he was made a fellow, and in 1879 he pre­
sided over the chemical section at the Saratoga meet­
ing, presenting on that occasion, as his retiring address, 
a strong appeal for the study of organic chemistry, in 
which he contended that in the educational institutions 
in this country the pursuit of that branch of chemistry 
had been sadly neglected. Since then he has been a 
frequent attendant at the meetings, and his interest in 
science was recognized at the Pittsburg meeting by his 
elevation to the presidency of the largest of the Ameri­
can scientific organizations. 

• ,e •• 
Further Marconi Tran .. atlautle Mes .. age .. , 

On December 28 Marconi published the text of some 
messages sent across the Atlantic between Table Head 
and Pol<lhu. The messages were addressed to the 
Queen of Italy, Sir John Lane, Heniker Heaton, anct 
the Italian Minister of Marine. They were all New 
Year's greetings. 

•••• • 
The first allotment of grants by the Carnegie Insti­

tution, which has been endowed by a gift of $10,000 ,000 
from Andrew Carnegie, has been made to Prof. Atwater 
to enable him to continue his investigations with the 
Wesleyan calorimeter. The trustees of the Carnegie 
Institution have also made awards to Yale University. 
The departments of the university which are to be ben­
efited are those of paleonto}ogy and psychology. The 
work of Prof. Marsh in the former and of Prof. Scrip­
ture in the latter has undoubtedly done much for Yale. 
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THE LEIAUDY DIRIGIBLE AIRSHIP. 
Since the period of the first trials of the dirigible 

balloon constructed by MM. Julliot and Surcouf for the 
Lebaudy brothers, the inventors have been continuous­
ly carrying on their experiments with their airship, 
which is now complete and provided with its vertical 
rudder. The favorable predictions that it was possible 
to make from the first ascents have now been realized. 
Proceeding as in the past, the cord was first actuated 
in order to test the steering apparatus. Then a free 
ascent was made, but with the guide rope trailing 
upon the ground and capable of being easily seized by 
men who followed the balloon afoot. 

The start has been made every time from the ce­
mented trench in front of the shed. In this trench a 
suitable guideway enables the car to start smoothly 
and without shocks that might harm it or strain its ex­
ternal pieces. The trench thus greatly facilitates both 
the starting and landing maneuvers. 

Sure of the proper working of the gasoline motor, 
propellers, and rudders, it was now possible for MM. 
Julliot and Surcouf to trust themselves to the air with 
the balloon absolutely free. In an ascent that followed, 
the guide rope was pulled into the car, but was so ar­
ranged that it could be instantly thrown to the ground. 
Upon this occasion, MM. Julliot and Surcouf took along 
but one assistant, and compensated for the weight of 
the one left behind by means of ballast. The fog, in 
fact, was quite dense, and the aeronauts were afraid 
that its condensation upon the exterior of the balloon 
might load the latter and render the use of ballast 
necessary. Such fear, however, proved groundless, 
and the airship returned to its starting point fully in­
flated. It had not even been necessary to force air 
into the small compensating balloon of 7 ,000 cubic feet 
capacity, which is  housed in the interior of the 

'
balloon 

proper for the purpose of remedying the reduction in 
volume due to leakages of hydrogen. 

MM. Julliot and Surcouf were then desirous of not­
ing, while on terra (irma, the behavior of their bal­
loon. So M. Juchmes, ac­
companied by two assist­
ants, took charge of it, and, 
with great dexterity, caused 
it to make a trip in the 
form of the figure 8 ,  which 
constituted a new experi­
ment. MM. Lebaudy, Jul­
liott, and Surcouf watched 
this evolution and express­
ed themselves as delighted 
with the maneuver and 
with the manner in which 
their balloon had behaved .  
T h e  airship then landed 
again triumphantly a n d  
entered its shed. This may 
be said to have been the end 
of the preparatory experi­
ments, and MM. Julliot and 
Surcouf have announced 
their readiness to attempt 
the journey from Moisson 
to Mantes and back on the 
first fine day that occurs.­
Translated for the SCIEN­
TIFIC AMERICAN from L'Il­
lust ration. 

....... 
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ture of granulated basic blast· furnace slag and slaked 
lime. ThIS product, although really a pozzuolanic ceo 
ment, is usually marketed as "Portland cement," in 
spite of differing from true Portland cement in manu· 
facture, composition, and properties. Six or eight 
plants are at present engaged in manufacturing slag 

The Airship Under the Management ofM. Juchmes, 
Describing a Figure 8. 

cement in the United States, the production for 1901 
being 272,689 barrels. As slags cooled slowly are only 
feebly hydraulic,  the slag used in the manufacture of 
slag cement must be cooled as suddenly as possible. 
This is done by bringing the slag, as it issues from 
the furnace, in contact with a jet of cold water. This 
granulates the slag, renders it strongly hydraulic, and 
removes most of the sulphur. True Portland cements 
can be made from mixtures of which one element is 
blast-furnace slag, in which case the slag is ground, 
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intimately mixed with powdered limestone, and the 
mixture then calcined and reground. Two plants are 
engaged in the manufacture of Portland cement from 
slag and limestone in the United States. In Eng· 
land, blast-furnace slag has been somewhat largely em· 
ployed as an adulterant of Portland cement. 

Slag run into molds on issuing from the furnace fur· 
�ishes blocks which have been used for paving, nota· 
bly in Philadelphia. These slag blocks are very dur­
able, but objectionable because of their slipperiness, 
which, in English practice, has been overcome by the 
form of the mold used. 

The manufacture of slag brick can hardly be consid· 
ered as being more than a specialized phase of the 
manufacture of slag cement. On issuing from the 
brick machine, the bricks are placed on racks to dry, 
which takes from six to ten days, at the end of which 
time the bricks are ready for use. Slag bricks are 
light in color ; they weigh less than clay bricks of equal 
size, require less mortar in laying up, and are equal 
to clay bricks in crushing strength. 

The highly phosphatic slags produced by basic Bes­
semer converters are valuable fertilizers, and in Ger­
many, especially, large quantities are annually sold 
under the name of Thomas silicate. These phosphate 
slags are more efficient as fertilizers than the min­
eral phosphates. The slight development of the basic 
Bessemer steel industry in the United States neces­
sari ly renders the use of these phosphatic slags of 
less commercial importance than in Europe. D uring 
1901 about 1 ,000 tons of phosphate slags produced in 
the United States were sold as fertilizer. This Ameri­
can material has been tested by the American Agri· 
cultural Experiment Station, which reports that slag 
phosphate gave a greater total yield than did any of 
the other insoluble phosphates. The slags produced 
in steel plants using the open·hearth process are less 
valuable as fertilizers than those produced by basic 
Bessemer converters, as they contain less phosphoric 
acid and more silica and lime than the hasic Bessemer 

slags. Over half the ma­
terial marketed as "mineral 
wool" or "silicate cotton" is 
derived from slag, the reo 
mainder being manufactur· 
ed from natural rocks of sev­
eral different types. 

••• 
Tea Growing in tbe United 

�tate8. 

The United States Depart­
ment of Agriculture has 
been carrying on the work 
of introducing tea culture in 
the United States. Experi­
ments conducted at Pine­
hurst, Summerville, S. C., in 
co-operation 
Charles U. 

w i t  h 
Shepard 

D r. 
have 

Utilization of Iron and 
Steel Slags. 

The Lebaudy Airship Maneuvering Freely Over the Plain of Moisson. 

yielded interesting results. 
Dr. Shepard now has at his 
place about 100 acres in tea 
gardens. His factory is well 
equipped for carrying on the 
work on a commercial scale 
and for accurate scientific 
experiments. The yield of 
tea in Dr. Shepard's gardens 
last year was 4,500 pounds . 
For 1902,  there were about 
9,000 pounds of marketable 
tea. Some of the gardens 
have proven very prolific and 
profitable, while others have 
given very slight yields of 
tea of pure quality. A tea 
farm is soon to be establish­
ed in Texas if suitable land 
can be secured. Whether or 
not tea growing in this coun­
try can be made a commer­
cial success will depend in a 
large measure upon the most 
rigid attention to the details 
of field and factory work. 

The utilization of iron and 
steel slags is discussed in 
"Mineral Resources of the 
United States, 1901," by Mr. 
Edwin C. Eckel, of the 
United States Geological 
Survey. Mr. Eckel says 
that although the greater 
portion of the slag annually 
produced by iron and steel 
works is not available, a 
great deal of slag is used 
in the manufacture of ce­
ment and of slag brick, as 
a fertilizer, and in the form 
of mineral wool ; also, to a 
less extent in the manufac· 
ture of paint stock, alum 
and glass, and a consider· 
able quantity is disposed of 
less profitably as road mao 
terial, railroad ballast, and 
in land reclamation. 

The most i mportant of 
these uses of slag is in the 
manufacture of structural 
materials, especially in the 
manufacture of hydraulic 
cements. Slag cement i s  
produced b y  pulverizing, 
without calcination, a mix-

The Start of the AIrship from the Trench in Front of Its Shed. 
iKE LEBAUDY DIRIGIBLE AIRSHIP. 

--_0_.0---
According to a French 

contemporary, a good,  simple 
test for the poles of an elec­
trical apparatus is a slip of 
ferro-prussiate paper mois­
tened and held on. the pole. 
The negative pole makes a 
white mark on the paper, 
which, by the way, is the 
same as that used for mak­
ing copies of engineering de­
signs,  where the lines appear 
on a blue ground. Old blue 
diagrams of this kind cut 
into slips will serve as test 
papers. 
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DESTRUCTION OF STEAMSHIP "PROGRESSO." 
BY ENOS BROWN. 

The destruction of the steamship " Progresso" at 
San Francisco on the morning of December 3, with a 
lamentable loss of life, was a catastrophe that has 
excited much comment, particularly in the West, where 
a general movement for the installation of oil in place 
of coal for fuel was in process of accomplishment. 
The "Progresso" was an iron steamship of about 3 ,000 
tons capacity, and had been employed as a collier and 
government transport Six months ago she was with· 
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use of dynamite. The responsibility for the catastrophe 
will probably never be located . It seems to be the con­
firmed opinion of experts that an unfortunate workman 
struck a light, for some purpose, which, communicating 
with the volatile gas arising from the oil contained in 
the uncovered tank, caused it to explode. The company 
supplying the oil deny their responsibility, inasmuch 
as the oil was the same as that burned on many steam­
ers, and heretofore without accident of any kind. The 
contractors, whose men were employed in making the 
repairs, assume no responsibility whatever. They are 
heavy losers by the calamity. A great deal of litiga­
tion over the affai r is in prospect, and a long investiga· 
tion by government inspectors is in progress.  

Although public confidence in the safety of fuel oil 
on steamships has received a rude shock, expert opinion 
is inclined to the belief that the disaster was the re­
sult of carelessness in breaking the rules which govern 
the safe use of liquid fuel. 

e· •.• 
Prof. Hell'" .\.erial "�XI)el·imell"'. 

Rumor has been rife for a long time that Prof. Alex­
ander Graham Bell, of telephone fame, is the inventor 
of a flying-machine. In the interviews which he has 
given Lo representatives of the daily press, Prof. Bell 
has been extremely reticent. He states, however, that 

PROF. FORBES AND HIS RANGE FINDER BEHIND COVER. he has not invented a flying-machine, but that he has 

drawn from traffic and taken to the ship yards of the 
Fulton Iron Works, San Francisco, to be converted into 
an oil·burning and oil-carrying steamer. She was to be 
employed in conveying oil in bulk from Texas to north· 
ern Atlantic ports. New boilers and engines had been 
installed. Storage and supply tanks had been provided 
and in a few days the repairs would have been coII\­
pleted and the steamer turned over to her owners. En· 
gines and boilers were inclosed in a compartment with 
i ron coffer dams or bulkheads provided with water 
backing. Every customary pro-
tection had been employed to 
make the "Progresso" safe in any 
contingency. Steam had been 
raised to test the new machin­
ery. The system of ventil­
ation was thought to be per­
fect. The storage tanks were 
empty, as it was intended to 
carry the steamer to her destina­
tion with water ballast. The only 
oil aboard was about 400 barrels 
that had been pumped into the 
supply tank but a few hours be­
fore. This oil is said to have 
come from the wells of Fresno 
and Fullerton districts. Its spe­
cific gravity was 24 deg. Cali­
fornia oils vary in specific grav­
ity from 18 deg. to 30  deg. From 
18 deg. to 24 deg. is regarded as 
a fair average. 

been engaged in experiments in kite-flying which he 
believes will have some bearing on the invention of an 
operative aeroplane. It  is understood that Prof. Beli 
and Prof. S. P.  Langley have collaborated to a certain 
extent in carrying out these experiments. 

The tangible result of Prof. Bell's experiments to 
the present time has been the co nstruction of a kite 
capable of carrying up into the air a weight equivalent 
to that of a man and an engine, and of such construc­
tion that it is capable of being used as the body of a 
ship. 

21 
THE NEW BRITISH ONE-MAN FOLDING RANGE 

FINDER. 

BY AN ENGLISH CORRB.8PONDENT. 
During the past few weeks the writer had, owing to 

the kindness of Prof. George Forbes, F.R. S . ,  M.LC.E., 
exceptional opportunities for witnessing the working 
of a new one· man folding range finder, of which Pr(\f. 

TAKING A RANGE BEHIND A BUSH. 

Forbes is the inventor. Although no official statement 
has been made on the subject, we have the best author­
ity for stating that the new instrument will very 
shortly be adopted by the British War Office as the 
new service range finder for use both with infantry and 
artillery. It  is a curious fact that although the treko­
meter, which is the present British service range 

finder,' is served out to the Brit­
ish troops in the field, neither 
this nor any other range finder 
is ever used by the infantry or 
cavalry in the field. Even if the 
trekometer be ever used with 
artillery, British officers seldom 
rely u pon it because the time 
taken is  excessive, the exposure 
of the men is objectionable, and 
the errors introduced by two 
men dependent upon each other 
are fatal. 

The weather on the day of the 
explosion, and while the oil was 
in the tank, was noticeably cold 
for the latitude, and the oil, con­
sequently, extremely sluggish in 
flowing. Two or more qualities 
of oil were mixed in order to 
overcome the low gravity of the 
heavier, though the seller re­
fuses to admit this, and 

The wreck of the " Progresso" amidships. The men in the boat are grappling for boUers. 

Prof. F'orbes in the early part 
of this year went out to South 
Africa at his own initiative and 
at his own expense to test his 
new range finder, which was the 
result of work on which he had 
been engaged, intermittently, 
for the past few years. After a 
series of practical trials with his 
new instrument at the front, the 
reports were sent to Lord Kitch­
ener, who had taken a great in­
terest in the invention. The 
Commander-in-Chief's reply was 
as follows : "Reports sent in on 
your range finder seem most ex­
haustive, and I do not think 
anything fu rther is necessary. 

claims that the oil sup­
plied was such as the buy­
er ordered to be delivered. 
The tank containing the 
o i l  w a s  uncovered at 
the time the catastrophe 
occurred. Some sixty me­
chanics and men were em­
ployed about the steamer, 
mostly in the hold, where 
the light was dim and the 
temptation to employ arti­
ficial illumination w a s  
great . Early in the morn­
ing, a violent explosion 
took place, tearing out the 
sides of the vessel and 
completely wrecking the 
interior. 
followed, 

A conflagration 
blocking a 11 

egress from the hold and 
suffocating a dozen men, 
who were unable to make 
their escape. The destruc­
tion is  so complete that 
any attempt to raise the 
steamer will be abandoned. 
As she lies, her value will 
only be realized as scrap 
iron, and the only method 
of removal will be by the 

The "Prorresso," with her back broken, sinking under the weight ot the water thrown into her. 

THE BURNING AND THE WRECK 01' THE "PROGRESSO." 

I will submit them to the 
War Office in due course. 
Regret that I cannot make 
a personal inspection of 
the instrument." 

The following descrip­
tion of the range .finder 
has been taken from a lec­
ture delivered by the in­
ventor before the Royal 
United Service Institu­
tion: 

The range finder con­
sists of two parts, the base 
and the binocular. The 
base, which is a tube of 
rectangular cross-section, 
consists of two half bases 
hinged together; each half 
base is one yard long. On 
the left half base at the 
hinge there is a vertical 
slot facing the range-taker 
to receive the tongue of 
the binocular. On the two 
halves of the hinge facing 
the range-taker are the 
middle openings, closed 
and opened by the middle 
shutters, which expose to 
view the glass faces of the 
middle prisms which are 
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mounted in t h e  tubular base. At t h e  outer e n d  o f  the 
base are two cylindrical shutters, which may be ro­
tated to expose the glass faces of the two outer prisms 
mounted in the tubular base. The outer prisms face 
the target, and the middle prisms face the range­
taker. The binocular consists of two telescopes which 
are connected by a hinge, so that they may be adjusted 
to varying angles . with each other. Between the eye 
caps is a horizontal rod on which is a graduated scale 
called the "distance-of-eyes scale." On looking through 
either- telescope at the sky, a balloon is  seen with the 
tail-rope hanging down. The bottom of the tail-rope 
is at the middle of the field of view. There are really 
two balloons seen as one by the two eyes. Each eye 
cap can be revolved to focus the telescope to suit the 
eye, and this adjustment may be read on focal scales 
on each eye cap from + 10 to -10 divisions. Adjust­
ment of the left eye cap provides for raising or lower­
ing one balloon relatively to the other. On the right 
side of the binocular there is a drum head carrying 
a dial with a flat, spiral distance-scale, registering the 
number of hundred yards from 500 yards upward. 
This scale is read by a pointer which moves along the 
spiral radially, to read successive revolutions. On the 
left side of the dial is  a graduated circle, divided into a 
hundred parts with a fixed pointer. 

Fig. 1 shows the shape of the prisms and the path 
of the two beams of light from the target entering the 
two outer prisms, suffering a double reflection at each 
prism, passing along the tubular base, thence thro.ugh 
the middle prisms and entering the binocular parallel 
1<) their original direction. The two beams of light 
pass through the object glasses GG' of the binocular, 
and form two images of the target at I and l' on the 
l ine of the beam of light passing through the center of 
the object glass . In Fig. 2, if  T be the target, AA' the 
base, then II' are the images of the target. By swing­
ing the telescope at the right so that the light travels 
along G i, which is  parallel to G' l' then the two 
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images at l' and i would be seen as one. We measure 
the distance I i, by the drum-head which works a mi­
crometer screw. 

G I  
Now A T = - X A A' 

I i  
G I  

or distance of target = -- X length of base = 
I i  

G I  
-- X 2 yards. 
I i  

G I  
In the binocular used -- = 

I i  
810 

number of revolutions of drumhp.ad 
So for any distance of target D we have to mark that 
distance on the spiral scale when it and the micrometer 
screw have turned through a 

810 1, 620 
number of revolutions = -- X 2 yards = --- yards. 

D IJ 
For 1,000 yards it is 1 . 6 20 revolutions ; for 2,000 yards 
it is  0 .810 revolution, and so on. In this way the 
graduations for different distances have been calcu­
lated.  

In order that the range finder may be properly used, 
1t is necessary that every man in the army should have 
his optical constants determined once a year and given 
to him on a card for reference. These may read as 
follows : L -1 

R 0 This means that left focal scale should 
D 6 6  

in this man's case be a t  - 1 ,  t h e  right focal scale a t  0 ,  
and the distance· of-eye scale at 6 6  divisions. To take 
a range the binocular is directed toward the target, and 
the man is virtually seeing the target by means of eyes 
placed at the two ends of the base six feet apart. He 
can then judge relative distances of objects. In look­
ing at the balloon he lays the tail rope of the balloon 
just above the target and not on any account on it. 
He notes that he sees both R and L on the balloon, else 
he is using only one eye and cannot work. Then by 
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twisting the milled head one way or the other, he 
brings the balloon near to him or moves it away from 
him. He should begin with the balloon nearer than 
the target (by setting the distance scale to 500 yard s )  
a n d  watch t h e  balloon going away a s  h e  turns the 
milled head, always keeping the tail rope above, and 
never on, the target. He stops turning when the bal­
loon is over the target, and then he reads the difference 
on the scale in hundreds of yards. 

NeU' ChelUieal COlUpound. 

The aluminate of magnesium is a new product which 
M. Emile Dufour has succeeded in obtaining. An ac­
count of the method used has been presented to the 
Academie des Sciences. I n  an electric furnace, using 
a powerful arc of 1,000 amperes and 60 volts, is heated 
a mixture of 100 parts of alumina and 230 of oxide of 
manganese, the heat lasting for 3 minutes. In this way 
is  obtained a porous mass of a brownish-black color, 
with a metallic reflection. When broken it presents 
an irregular surface which is of a fine light green color 
and shows a number of geodes of a brown color lined 
with brilliant crystals of the octahedral system. To 
separate the compound the material is broken and 
treated with hydrochloric acid ; gases are given off and 
the liquid takes a brown tint, which changes gradually 
to a light yellow. A crystalline deposit is thus ob­
tained which is still further purified and analyzed ;  its 
composition corresponds to the formula AI, O,Mn. The 
aluminate of magnesium has the form of small trans­
parent crystals of a light yellow color, having the ap­
pearance of octahedra, but somewhat modified on the 
angles. Their density at 20 deg. C.  is 4 .12. This body 
is  harder than quartz, and its powder is of a light yel­
low color. It is quite stable under ordinary conditions, 
but oxidizes easily when heated in air. At a red heat 
it gradually changes color to a dark brown, becoming 
somewhat lighter upon cooling. In oxygen this oxida­
tion, which was before only superficial, is more rapid 
and takes place below a red heat. Fluorine attacks it 
with incandescence at a red heat, but it is not acted 
upon by bromine, iodine or sulphur. It  is insoluble in 
hydrochloric acid, but is easily attacked by nitric and 
hydrofluoric acids, and especially by sulphuric acid. 
Oxidizing agents, such as chlorate and nitrate of pot­
ash in fusion, and also the alkaline oxides or carbon­
ates, decompose it easily. 

. .  , .  
Test of a Steel Road. 

The new steel trackway on Murray Street, between 
Broadway and Church Streets, New York city, was 
recently tested with a two-horse ash cart with a hop­
per body of sheet iron, the whole weighing 3,700 
pounds. Instead of a dynamometer a short ice balance 
was used. It was found that the cart was started on 
the steel by a pull of 3 20 pounds. The wheels were 
somewhat too wide for the track, so that it was dif­
ficult to keep them from binding on one side or the 
other against the flanges of the steel plates. It  was 
while they were thus bound that a pull of 3 20 pounds 
was required to start the cart. Later it  was found 
that only 200 pounds was required. After it had gath­
ered way, the cart was kept moving by an average pull 
of 100 pounds. 

------� ... �,�.------------
The Current SnpplelUent. 

The current SUPPLEMENT, No. 1410, is distinguished 
by the usual variety of articles on engineering, elec­
trical and mechanical subjects: The opening of the 
Assouan Dam is commemorated fittingly by a discus­
sion of its engineering features and by illustrations of 
its more prominent portions. The English correspon­
dent of the SCIENTIFIC AMERICAN continues his discus­
sion of water-tube boilers. The present installment 
deals with the British Stirling boiler. Sir W. H. Bailey 
discourses in a scholarly way on the mechanical inven­
tors of Lancashire, England. " Irrigation" is the title 
of a copiously illustrated article on a matter which, to 
the western portion of the United States in particular, 
has been of immeasurable importance. The article de­
scribes painstakingly the best methods of irrigation 
which have been followed in this country. Mr. F. T. 
Jane continues his interesting fictitious naval battles. 

----------�+,�.�----------
One of the latest long-distance and high-speed elec­

tric railways is that from Seattle to Tacoma, which 
has recently been completed and put into operation. 
'l'he power is furnished from the Snoqualmie Falls 
plant, which is thirty-one miles from Seattle. The 
line is about thirty-four miles long, and the current is 
transmitted outside of the cities at 27,500 volts ; and 
at substations distributed along the line,  this alternat­
ing current drives motors direct-connected to direct­
current generators, which will supply the third rail 
with current at 600 volts . The third rall weighs about 
one hundred pounds to the yard. It is expected to 
maintain an hourly service between the two cities. 
The trains will consist of two cars, as a rule. The 
motor consists of a combination baggage and passen­
ger car about 42 feet long equipped with motors with 
an aggregated capacity of 500 horse power, and it is 
expected to make a speed of a mile a minute. 
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The Aerodrome. 

To the Editor of the SCIENTIFIC AMERICAN : 
The article on aerodromes by S. D. Mott, in the 

SCIENTIFIC AMERICAN SUPPLEMENT, No. 1399 ,  while con­
taining some very ingenious ideas incorporated in the 
machine therein described, makes the following state­
ments, which I believe are ill-founded, viz. : "In con­
clusion, it must be acknowledged that this conception 
eliminates from the problem of manflight the con­
fusing devices usually considered indispensable for 
maneuvering a so-called airship ; or, as it has 
been more scientifically stated by a practical, conser­
vative engineer, one of the faculty of Columbia Univer­
sity, 'The plan of controlling the direction of the 
lifting components of your machine by shifting the 
center of gravity is sound.' " 

An examination of the drawings leads me to believe 
that although if the aeroplanes were rigidly fixed to 
the body of the machine, including the circular ways 
of the operator's seat, the center of gravity of the 
machine might be shifted, still, according to the con­
struction of this machine, this is not the case. It 
seems to me that the only effect of moving aroup.d on 
the circular ways would be to turn the whole body of 
the machine around the axis of the areoplanes, and 
that the operator would remain at the vertically lowest 
position, on the principle of a mouse in a wheel ; or 
to give a comparison more nearly representing the 
conditions, it would be like a swimmer trying to climb 
up the side of an empty barrel in the water ; the 
barrel would turn, and the swimmer sink to the lowest 
position and remain there. 

Now, as the aeroplanes in this machine must neces­
sarily have almost frictionless bearings, it seems to 
me that although you may pull the circular ways 
around, you cannot alter your relative position toward 
the line of flight, or raise it above the lowest vertical 
position. 

Furthermore, I believe that unless a rudder of some 
kind is fixed to the machine, the machine would be 
absolutely unmanageable, being turned in every direc­
tion by the wind, like a windmill or weathervane. 

I would suggest to Mr. Mott that he might construct 
a much simpler machine on the same lines by the use 
of the marine turbine of Col. J .  J.  Astor, described in 
the SCIENTIFIC AMERICAN of November 8 ,  1902, instead 
of the motive power he describes. 

F. McC., Mining Engineer_ 
Mexico, December 10, 1902.  

• • • •  
E .... ect of Eleetricity on Plant Life. 

To the Editor of the SCIENTIFIC AMERICAN : 
It has long been a matter of speculation with me 

just why a rain will help plants so much more than 
any form of artificial watering. 'The popular theory 
is that when water is applied to vegetation by the 
latter method, the heat of the sun causes a kind of 
steam to form, which scorches it. This is obviously 
incorrect. My own conclusion, which I reached some 
time ago, and which may, for ali I know, be the ac­
cepted scientific explanation, is that rain stimulates 
the plants on which it falls because it is charged with 
electricity, and that the mere wetting of a plant has 
little effect on it. 

A few weeks ago I was reading, in your journal, 
I believe, of an experiment that confirms my view, and 
incidentally suggests an idea, which, if  carried into 
execution, might prove of immense value. It  appears 
that some experimenter passed a current through 
some pots in which plants were growing, with the 
effect that they showed a decided gain in size and 
fertility over those similarly situated, but not so 
treated. The difference, if I remember aright, was 
forty per cent. 

Now, why would it not do to apply water electrically 
charged to the vegetation, and thus simulate, as nearly 
as could be, nature's method ? The water could be 
placed in a vessel from which the electricity could not 
escape, an insulated barrel, for instance, or a pail 
bottomed with rubber or glass. After the water was 
charged, it could be applied with the aid of an or­
dinary rubber hose, with a non-conducting nozzle ; and 
that would be all that was necessary. 

Now, I am not an electrician, and have not the 
means of trying this experiment myself, but if some 
experimenter would fol low my suggestion, I believe dis­
coveries of great practical value might be made. 

SYDNEY C. HALEY. 
Eustis, Fla., December 18 ,  1902. 

. · e • 
Within the past few months, the Rogers Locomotive 

Works at Paterson, N.  J., have been enlarged by the 
ad dition of two large tracts of land.  On one of these 
a new erecting shop is being built, and the other 
piece will be used for yard purposes principally, al­
though some new buildings will be erected thereon. 
An imposing building for the construction of tenders 
will soon be under way, and extensiQPs arE) being mad.e 
to the boiler and hammer shoJ,ls, 
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O u r  Foreig-n COllllllerce. 

The figures of the foreign commerce of the United 

States during the eleven months ending with Novem­
ber, which have just been completed by the Treasury 
Bureau of Statistics, indicate a phenomenal activity 
among the manufacturers of the country and exporta­
tions quite as large as coul d  be expected in view of 
the crop shortage of last year. The value of manu­
facturers' materials imported into the United States 
during the eleven months ending with November this 
year is $407,603 ,599 ,  against $353 ,417 ,288 in the corre­
sponding months of last year, and forms 4 6 lh  per 
cent of the total imports, against 44 per cent of thA 
total imports in the corresponding months of last yeaI _ 
Manufactures exported during the eleven months of 
1902 amount to $377 ,635 ,961,  against $362 ,392 ,181 in 
the corresponding months of last  year, and form il 1 . 8  
p e r  cent of t h e  total, against 27 .8  p e r  cent of the total 
exports in the same months of 1901 .  The total im­
ports are $75,000,000 in excess of those for the corres­
ponding months of last year, and of this increase of 
$75, 000,000, $54 ,000,000 was in the class "manufactur­
ers' materials" and the remainder manufactures and 
luxuries, articles of food and animals showing a reduc­
tion of $10 ,000,000, as compared with the importations 
during the corresponding months of last year. 

Nearly all of the great articles requi red for use i n  
manufacturing, with the single exception o f  india rub­
ber, show a marked increase in importations. I mpor­
tations of raw silk, for example, amount to $40,905 ,393 
in the eleven months or this year, against $35 ,41 1,000 
in the corresponding period of 1901 ; hides and skins, 
$53 ,022 ,521 ,  against $50,877,797 in the eleven months of 
last year ; tin for use in  manufacturing tin plate, 
$19 ,532,807,  against $17 ,415 ,302 in the corresponding 
months of last year. India rubber importations show 
a slight falling off, the total for eleven months being 
$22 ,568 ,786 this year, against $25 ,929 ,985 in the same 
months of last year. 

The most striking increase in importations is in 
manufactures of iron and steel, which amount, for the 
eleven months, to $36 ,766 ,961  in value, against $1 8,-
267,677 in the corresponding months of last year, the 
value of the importations having thus more than. 
doubled . this year as compared with last year. Prac­
tically every item in the l ist of i ron and steel manufac­
tures shows a marked increase. The export figures of 
i ron and steel manufactures show a reduction, the total 
exports for the eleven months being $90,136 ,024 this 
year, against $94 ,091 ,967 in the same months of last 
year and $ 1 19,604,848 in eleven months of 1900.  

The total exportation of the eleven months falls 
$ 1 16,000,000 below that of the corresponding period of 
1901.  This reduction occurs in agricultural products, 
of which the exportations during the eleven months of 
th is year fall $130,000,000 below those of last year, in­
dicating that in the other great classes, especially man­
ufactures, there is an increase. This reduction of 
$130,000,000 in agricultural exports i s  due in part to 
the increased home demand, in  part to the loss of a 
part of the corn crop of last year, corn exportations 
having fallen from $49,501,374 in eleven months of 
1901 to $6 ,745 ,151  in the corresponding months of this 
year. There is also a considerable reduction i n  the 
value of wheat exported,  due to the fact that last year's 
exportations were exceptionally large. 

. .  ' .  

Governmental A i d  ill Improving O u r  Highways. 

The system in vogue in some States, of appropriating 
sums of money for road improvement in �wns and 
villages, provided the taxpayers of these places pay one­
half or other proportionate amount of the expense in­
volved, has been found to operate so well that the bill  
recently introduced in the House of Representatives by 
Mr. Brownlow, for the purpose of establishing a Na­
tional Bureau of Road Construction, appears to be the 
logical outcome of it. This bill provides for a new 
Bureau of Public Roads in the Department of Agricul­
ture, whose object shall be "to instruct, assist, and co­
operate in the building and improvement of the public 
roads, at the discretion and under the direction of the 
Director of said Bureau, in such States, counties, par­
ishes, townships, and d istricts in the United States as 
shall be determined upon by said Director. The general 
policy of such Bureau shall be to bring about, so far as 
may be, a uniform system of taxation for road purposes 
and a uniform method of road construction, repair,  
and maintenance throughout the United States, and to 
co-operate with any State or political subdivision there­
of in the actual construction of permanent highways." 

The new Bureau is  to be under the general super­
vision of the Secretary of Agriculture, and is to have 
a Director and suitable corps of clerks, civil engineers, 
field and road experts, a chemist and assistant i� I 
charge of the road material laboratory, a petrographer, 
and such other officers, agents. and servants as may be 
required for carrying out the provisions of the Act. 

The bill provides an appropriation of $75 ,000 for sala· 
ries and general expenses of the Bureau , and for the 
purpose of enabling the Director "to make inquiries 
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in regard to systems of road building and management 
throughout the United States ; to make investigations 
and experiments in regard to the best methods of road 
making and the best kinds of road-making material s ;  
to co-operate in the building of object-lesson roads in 
the several States ; to employ local and special agents, 
clerks, assistants and other labor requi red in conducting 
experiments and collecting, digesting. reporting, and 
i l lustrating the results of such experiments ; to inves­
tigate the chemical and physical character of road 
materials ; to purchase necessary apparatus, materials, 
supplies, office and laboratory fixtures ; to pay freight 
and express charges and traveling and other ·necessary 
expenses ; to prepare, publish, and distribute bulletins 
and reports on the subject of road improvement ; to en­
able him to instruct and assist in the building and 
improving of the public roads and highways in such 
States, parishes, counties, townships, and districts in 
the United States as shall  determine to follow the 
plans and methods di rected and determined upon by 
the Director of said Bureau ; and to enable him to 
assist agricultural colleges and experiment stations in 
disseminating information on the subject of improved 
roads. 

"Any State or political subdivision thereof, through 
its proper officers having jurisdiction of the public 
roads, may apply to the Director of the Bu reau for co­
operation in the actual construction of a permanent 
improvement of any public highway within the State, 
by presenting an application accompanied by a prop­
erly certified resolution stating that the public interest 
demands the improvement of the highway de­
scribed therein, but such description shal l not 
include any portion of a highway within the 
boundaries of any city or incorporated vil lage. 
The Di rector of said Bureau, u pon receipt of 
any such application, shall investigate and de­
termine whether the highway or section thereof 
sought to be improved is  of sufficient public importance 
to come with in the purposes of this Act, taking into 
account the use, location, and value of such highway 
or section thereof for the purposes of common traffic 
and travel, and for the rural free delivery of mail by 
the United States Government, and after such i nvesti­
gation shall . certify his approval or disapproval of such 
application. If  he shall disapprove such application, 
he shall certify his reasons therefor to the public offi­
cer or officers making the application ; but if  he ,shall 
approve such application, he shall cause the highway 
or section thereof therein described to be mapped, 
both in outline and profile. He shall indicate how 
much of said highway or section thereof may be im­
proved by deviation from the existing lines whenever 
it shall be deemed of advantage to obtain a shorter or 
more direct road without lessening its usefulness, or 
wherever such deviation is  of advantage by reason of 
lessened gradients. He shall also cause plans and speci­
fications of such highway or section thereof to be made 
for telford, macadam, or gravel roadway, or other suit­
able construction, taking into consideration climate, 
soil ,  and material to be had in the vicinity thereof and 
the extent and nature of the traffic likely to be upon 
the highway, specifying in his ju dgment the kind of 
road a wise economy demands. The improved or per­
manent roadway of all highways so improved shall not 
be less than eight nor more than twenty-four feet in 
width, unless for special reasons it is required that it 
shall be of greater width. He shall,  if requested by the 
application, include provisions for steel-plate or other 
fiat-rail construction in double track."  

Upon the completion of the maps, plans, and specifi­
cati;)ns, an estimate is  to be made of the cost of con­
struction and submitted to the officials from whom the 
applic'ltion for assistance proceeded. These officials 
must then file a second application, confirming the first, 
before the Director is  authorized to advertise for bids 
in  the vicinity of the work . In case the line of the road 
is  to be changed and a new right of way has to be 
obtained, the applicants must secure this. 

In regard to the expense of the construction, the 
Federal government bears one-half of this. The other 
half may be divided between the applicants, the county, 
and the State, if  so desired, or may be borne by either 
alone. An appropriation of $20,000,000 is asked for to 
cover the cost of constructi on, with the provision that 
: 10  State shall receive a greater proportion of the total 
amount appropriated than its population bears to the 
population of the United States. 

The results of governmental superviSion in road con­
struction will  in time be far-reaching and of vast im­
portance. A scientific study of materials and methods 
of road building, aided by experience which will soon 
be had as to the most suitable construction for varying 
conditions of soil and traffic , will enabl e the govern­
ment to build roads that will  last indefinitely, if prop­
erly maintained. The only weak point in the present 
bill  seems to be, that no provision is made for such 
maintenance and keeping in repair of roads thus con­
structed . This, however, can be easily added,  and 
doubtless will  be before the bill  is passed .  With its 
passage, the construction of a splendi d  transcontinen-
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tal highway will become a possibility which, let us 
hope, will  be realized in the near future, 

. '  . . . 
Sociologit'al A "'l)ect of tbe I rrigation Problelll. 

In a paper read before the A.merican Association for 
the Advancement of Science, Mr. Guy E.  Mitchell 
sl ated that the reclamation of arid America through 
government construction of i rrigation works will fur­
ni�h for years to come an effective outlet for the in­
d u strious surplus population of ou r  great cities. The 
i r rigation sections of the West present almost i deal 
rural conditions. The tendency is,  where water is 
used for farming, to subdivide land into smal l indi­
vidual holdings, which gives to a community a pros­
perity and stability not found in larger farming dis­
tricts, nor in cities. This is not a new i dea. But 
while this is being done, the people of the entire 
United States will become so educated in i rrigation 
matters and irrigation methods that there will be a 
gradual spreading eastward of the irrigation idea. 
This will  eventually result in the subdivision of 
great numbers of large eastern and southern farms 
and plantations which are now farmed without thought 
of artificial water supply, into smal ler irrigated farms. 
Never a season goes by, even in  the best watered dis­
tricts of the rain belt, that there is not some period of 
plant growth where the judicious application of water 
would very greatly increase the yiel d ,  and in some 
years double and treble it .  It  takes only a year of ex­
cessive drought among e�.;:,tern farmers to get them 
talking about i rrigation, but l ittl e comes of it for the 
reason that they are enti rely u nfamiliar with i rriga­
tion methods and have no idea how to go about the 
practice of supplementing the natural water supply. 
The i rrigation, then, of the one hundred million acres 
of western plains and vall eys, while it will create in­
numerable small rural homes of five, ten , twenty or 
thirty acres each, will serve further to encourage sub­
division Of. larger areas in the East and South and tend 
to make the small farm and home a general rule · 
throughout the entire country. 

Under wise administration, arid America has a 
glorious future. 'Vith her countless small farms and 
ru ral homes, communities where people l ive in the 
open air, till the soil with their hands and yet enjoy 
the privileges and advantages of the city, she wil l 
prove the sheet anchor of the republic in any time of 
national peril ; while from her wil l  radiate eastwarcl 
the same idea of the division of the large into small 
farms, and the utilization of the stream and the pond 
in making certain and increasing an oftentimes unre­
l iable crop. 

------------.. ��4�. �--------­
Sei e n ('e N ote,!.  

The con tract for replacing the great telescope that 
was destroyed by fire recently at the Yerkes Observa­
t ory at Williams Bay, Wis. ,  will  probably be given to 
Prof. Joim Brashear. Six months will be required to 
complete the work. 

It  is very doubtful whether the splendid work carried 
on at Ben Nevis will be continued. Want of funds 
threatened an interruption in the observations some 
years ago. Then Mr. Mackay Bernard, of Dunsinnan, 
came to the rescue.  Since 1883 the Ben Nevis Observa­
tory and the Low-Level Observatory at Fort William, 
connected with it ,  have altogether cost £ 24,000, some of 
the observer·s giving their services for the cause ; 
£ 17,000 were received by subscription. The Meteoro­
logical Council has all owed £ 100 yearly for the Ben 
Nevis Observatory, and, since 1890, £ 250 for the Fort 
Will iam station. The di rec 'rs were offiCially inform­
ed this summer that the l atter sum would be stopped. 

The Department of Vertebrate Paleontology of the 
American Museum of Natural History has come into 
possession of t hree specimens of rare interest. The first 
is the complete skeleton of a small dinosaur, which has 
been named "the bird catcher," by reason of its apparent 
ability to run fast and its long, slender, grasping fore 
limbs. The second specimen is the great Portheu8 mo­
lussus, secured by Charles H. Sternberg in Kansas in 
1900.  The fish is 16 feet long. and is one of the most 
st riking specimens of a fossil to be found in any of the 
world 's  m USE ums. The third exhibit is  a superb pai r 
of tusks of the great Elephas imperator, found last year 
in Texas. The tllsks are 1 3 1,6 feet in length and about 
2 feet in circumference. 

Floyd J. Metzger makes a preliminary announcement 
on a new method of separating thorium from cerium , 
lanthanum and didymium. He finds that from a 40 per 
cent alroholic solution, thorium is  precipitated quanti­
tatively Oil the addition of fumaric acid, while no 
change is produced by that reagent in cold solutions of 
cerium, lanthanum or didymium. When thorium is 
precipitated in this way in the presence of the above­
mentioned elements, traces of these are carried down 
with the thorium, but may be removed by a single 
reprecipitation. A number of other weak organic acids 
are being i nvestigate!] in the same way. and several of 
these show interesting results.--Journ, ArneI', Chem. 
Soc. 
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OPENING OF THE FIRST SECTION OF THE PACIFIC 

CABLE. 

A Pacific cable, which was, for many years, the 
dream of the late John W.  Mackay, at length is  near· 
ing accomplishment, the opening of the first section 
from San Francisco to ' Honolulu having occurred on 
New Year's day. The cable, when completed, will 
reach from San Francisco to Manila, in the Philippine 
Islands, a distance of 6 ,912  miles. A branch to Hong 
Kong, China, is contemplated later. The second sec­
tion is to extend from Honolulu to the Midway Islands, 
the third from the latter point to Guam, and the fourth 
from Guam to Manila. Cable for the last three sec· 
tions will soon be laid in order, now that the first has 
been completed. The total cost of the cable will ex­
ceed $1 2,0('0,000. 

Beyond the extreme depth met with in places, the 
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bed of the sea along the route of the cable presents 
no extraordinary difficulties to laying the cable, or to 
its subsequent maintenance. The most hazardous por­
tion is that between San Francisco and Honolulu, 
where depressions of 5 ,160 and 5 ,269 fathoms have 
been encountered. This part of the route is extremely 
irregular in profile, and is marked by mountains of 
immense elevation and by valleys of great depth. A 
level plain, with an average depth of 2,700 fathoms, 
extends all the way from Honolulu to the Midway 
I slands ; the bottom being of soft mud and extremely 
favorable for cable laying. Toward Guam, an average 
of 3 ,200 fathoms is found. Favorable conditions are 
maintained throughout the entire distance. The last 
section is similar in its profile to section 1, though the 
depth averages less, being from 1,400 to 2,700 fathoms. 
The sea bed in this section is extremel y i rregular in 

JANUARY 10, 1903. 

outline, with many reefs and depressions. From the 
central office in San Francisco to the ocean beach, a 

distance of 37 ,000 feet, the shore end of the cable is 
laid in an underground iron conduit 3% inches in diam· 
eter. Four independent wires, perfectly insulated, are 
inclosed in the iron conduit. The landing station at 
the shore is a plain, substantial structure, and contains, 
besides rooms for the operators, testing rooms for the 
necessary instruments. The sea cable itself is  built 
around a core formed of copper wire insulated by 
gutta percha covering, around which layers of jute 
yarn are wound. This, in tllrn, is sheathed in small 
cables, each formed of several strands of steel wires. 
An outer covering of jute yarn, the whole saturated 
with a bituminous compound, binds together the con­
ducting and protecting wires in one solid mass, thus 
forming the complete cable. 

Stern 01 cable Ship, ShOWIng Big Sheaves over which the cable is Paid Out. Landing Station ot pacifiC cable, on Ocean Beach, San FranciSco. 

COil Of 6%, Miles of cable on the Deck of the Steamer " Newsboy." Mr .  Clarence H. M ackay. Mayor of San Francisco. 

Notables at the Landing of the Pacific cable. 

Landini Of the Pacific cable. The cable Ship .. Silver town " Loaded with the San FranCisco-Honolulu cable 
OPENING OF THE FIRST SECTION OF THE PACIFIC CABLE. 
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The first section of this new cable was opened late 
in the evening of January 1 ,  when the splicing of the 
deep sea portion to the shore end on the island of 
Honolulu was accomplished. The cable steamer " Sil­
vertown," after successfully laying the 2,400-odd miles 
of cable in the depths of the Pacific Ocean, was obliged 
to stand by for several days and wait for a sufficiently 
calm sea in which to lay the Honolulu shore 
end, before the final splicing could be made. 
The laying of the shore end on the island 
was much more difficult because of the na­
ture of the bottom, on which are many coral 
reefs ; and if · a calm sea was necessary tc 
accomplish this successfully on the sandy 
San Francisco shore, it was imperative on 
the Hawaiian coast. As the shore ends of 
a cable are the most difficult portions to 
lay, the method of procedure being much 
the same, however, in  every case, a brief 
account of the opening of this great enter­
prise by the laying and christening of the 
San Francisco end of the new cable, will 
be of interest. 
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was dropped into the ocean, and a team of twelve 
horses began to haul it ashore. As the cable was paid 
out from the "Newsboy," balloon buoys were attached 
to it at intervals of ten fathoms, seventeen of them 
intervening between the vessel and the line of 
breakers. 

Shortly before 10 o'clock Mr. Clarence Mackay, Mr. 
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already in position. Meanwhile the steamer "Newfil­
boy" was making her way out to the cable­
ship "SBvertown," paying out the 6% miles as she 
went. When all was paid out, the end was at­
tached to an anchor buoy and dropped overboard 
till  the "Silvertown" should be ready to pick it up 
and begin the work of splicing it to the main 

cable. It was past 6 o'clock in the evening 
before this work was finished and the "Sil­
vertown" had started on her voyage to the 
Hawaiian Islands. At 8 :  55 P. M. a message 
from Mr. Benest to Mr. Mackay announced 
that all was well. During the whole trip, 
the cable was tested, night and day, in a 
"able hut built on the sand dunes about 
t.WG blocks distant from the spot where 
the cable was landed. 

• • •  I • 
OIr. FIRES IN THE SOUTHWEST. 

BY DAY ALLEN WILLEY. 

·An attempt was made on Friday, De·  
cember 12 ,  to bring the cable ashore, but 
this was frustrated by the strong currents 
and heavy surf breaking on the beach.  

On Saturday, December 1 3 . a piece of the 
c a b l  e, the total 
length of which i s  
�,413 miles, was cut 
off and coiled up on 
the deck O i  a light 
draught steamer, the 
"Newsboy." T h i s  
piece used for the 
connection was 6 %  
miles long. A s  the 
"Silvertown" c o  u I d 
not approach any 
nearer shore on ac­
count of her heavy 
draught-28 feet-it 
was necessary to em­
ploy a smaller steam­
er for laying the first 
six miles of cable. 

A Typical Pipe Line, and an Open Ditch for Conveying Oil to the Earthen 
ReservOir 

Since the discovery of oil in large quan­
tities in the Southwest several of the prin­
cipal districts have suffered great damage 
by fire, conflagrations being started by 
carelessness of employes of the oil com­
panies as well as others, which have spread 
over an extensive territory and have proved 
very destructive to not only derricks but 

A Fire in the Spindle Top District. 
S o o n a f t e r 5 

the pumping plants 
and reservoirs. Sev­
eral fires of unusual 
magnitude have oc­
curred in the Spin­
dle Top district, 
while a few months 
ago one of the larg­
est wells in the J en-
nings, 
caught 

La., region 
fire, the 

flames only being 
extingu ished after 
several weeks ' had 
elapsed from the 
t i m e  t h e  fi r e  
started. 

o'clock on Sunday 
morning, December 
14, the "Newsboy" 
steamed out of San 
Francisco Harbor ; 
and a little after 7, 
t h e  anchor was 
dropped about half a 
mile to the south of 
Cliff House and 
about one-third of a 
mile from the ocean 
beach, to the west 
of the city of San 
Francisco. T h e  
morning was bright 
and full of sunshine, 
and the surf rolled 
in lazily in three A Lake of OiL The Great Hlggms Reservoir in the Beaumont District. 

T h e  conditions, 
especially in the 
Beaumont district, 
are such that the 
utmost precaution 
must be taken, ow­
ing to the highly 
inflammable charac­
ter of the plants, 
also to the fa�t that 
much of the soil is 
literally saturated 
with oil. At present 
it is estimated that 
about 220 wells are 
being operated a t 
Spindle T o p, but 
fully three times as 
many derricks have 
been erected, some 
of them so close to· 
gether that the pnd 

Fighting the Jennings Oil Fire. Boilers Used at the Jennings Fire, ShOWing CcnnectiIJns with the Pipe Lines. 

lines, breaking gently. A boat of the United States 
Life-Saving Service rowed out through the breakers, 
carrying a light line, one end of which was given to 
the " Newsboy." This line -was bent to a heavier line, 
.0 which the cable was attached. At 9 :  1 5  A. M. ,  the 
end of the cable, with a balloon buoy attached to it, 

HOW OIL FIRES A:&E EXTINGUISHED. 

Gage, the Governor of the State, his daughter, and 
others reached the beach, and the end of the cable was 
dragged out of the ocean on to the sand, and Miss 
Gage then christened the cable, dedicating it to the 
memory of Mr. John W. Mackay. The end which had 
just been brought ashore was then spliced to the end 

of one framework almost touches another. The area 
of Spindle Top is comparatively small,  and for two 
years oil has been secured through a natural flow and 
by pumping. When the gushers were first brought in, 
it will be remembered that so much enthusiasm was 
manifested over the great yield that some were allowed 
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to discharge their contents into the air merely in order 
to allow people to witness the spectacular display, 
which attracted crowds from the vicinity and adver­
tised the region throughout the country. It would be 
impossible to estimate the immense quantity of oil 
which was wasted in this way, for 110 effort whatever 
was made to force the supply into tanks or even earthen 
reservoirs. It  spread over the surface of the ground, 
filling the natural depressions in the prairie and even 
covering the beds of streams in the vicinity. It was 
stated that some of the great wells, like the Lucas 
gusher, flowed fully 50,000 barrels in 24 hours, but as 
there was no means of gaging the flow, these statistics 
are merely guesswork. There is no doubt, however, as 
to the enormous quantity which was wasted,  probably 
aggregating over a million barrels. 

After the flow had been controlled and the work of 
providing storage for the fluid was under way, months 
elapsed uefore sufficient reservoir capacity was afforded 
to provide for the yield, while the pipe lines to the 
seacoast were not finished until nearly a year after the 
discovery of the Spindle Top field.  Not only were large 
tanks of sheet metal constructed, but reservoirs dug 
in the prairie and surrounded with merely earthen em­
bankments to keep the oil from escaping. While some 
of these were served by pipe lines, a very large quan­
tity of the oil was conveyed to them through narrow 
trenches dug in the prairie, ranging from a foot to four 
and five feet in width and from two to six feet in depth. 
They were not completely filled with oil, but such a 
proportion of the overflow from the wells was diverted 
to them that the quantity conveyed in these ditches at 
times was far more than that carried by the pipe lines. 
One of the earth reservo'irs, known as the "Higgins," 
covered several acres in extent, and in fact was a lake 
of oil, in some places being nearly twenty feet in depth, 
while tanks were built ranging from 1,000 barrels 
upward. 

Such has been the abundant yield of the. fluid that 
gross carelessness has prevailed, especially in the Spin­
dle Top district, in husbanding the supply. Much of 
the oil has escaped through leaks in the trenches ; the 
pipes have frequently burst, discharging their contents 
over a large area, while many of the tanks have been 
so hastily constructed that they were not tight. In 
short, the oil has saturated everything, and merely the 
flame of a match thrown upon the ground has been 
sufficient, in several instances, to start disastrous fires. 
The first great fire- in the Texas field is said by people 
in the vicinity to have been caused by a man going 
into a settling tank with a lighted lantern, the door 
by which the wick w'as ignited being carelessly left 
open. The flames coming in contact with vapor in the 
tank cansed an explosion which immediately set fire to 
the interior. Another explosion threw burning oil 
against several derricks, which ignited, according to 
the statements of spectators, as if  composed of tinder. 
Sparks were carried to a 4,000·barrel reservoir, 'which, 
in  a few hours, was reduced to a mass of twisted metal. 
This fire practically 'destroyed property covering ten 
a cres of the most valuable territory, and raged for two 
weeks. The greatest fire in the history of the Texas 
field was undoubtedly that in what is known as the 
Hogg-Swayne tract, which occurred in September last. 
At one time fifty wells were ablaze, and over one hun­
dred derricks were destroyed, while twenty workmen 
employed in the vicinity lost their lives before they had 
time to escape. 

The great damage done by the first oil fires in the 
Southwest was in a measure due to the ignorance of 
the best means of fighting them. At fi rst water was 
tl'ied, but it merely made matters worse by spreading 
the burning liquid, having no effect whatever in extin­
guishing it. Then earth was used to confine the flames 
to a certain district. The "Ten· acre fire," as it is still 
called, was finally confined in this manner, several hun­
dred men throwing up a bank of earth about the 
burning area which kept it from spreading to other 
portions, and finally the fire became exhausted for 
want of material on which to feed, when the embers 
were smothered by shoveling earth upon them. Soon 
after the drilling of the first gushers at Spindle Top, 
fire broke out during an exhibition near one of the 
small derricks. Fortunately it was extinguished by 
the spectators, who realized the great danger, and not 
only threw earth upon it but in some instances stamped 
it out with coats and blankets. 

In recent attempts at fire fighting in Texas and Louis­
iana, however, steam has been used to good effect, 
and it appears to be the only effective means of extin­
guishing oil flames, as the earth is useless except after 
the fire has died down sufficiently to allow the shovel­
ers to approach closely to the burning area. It was 
first tried near Beaumont by John Ennis of that city, 
the steam being applied through an iron pipe hastily 
laid and connected with the boiler of a portable engine 
removed to a safe distance from the fire. After the 
Jennings fire had raged for over two weeks Mr. Ennis 
was sent for to plan some means of extinguishing it, 
for, on account of the quantity of oil in the burning 
wells, it threatened to continue Indefinitely. The near-

Scientific American. 
est towns were searched for boilers which could be 
brought to the location, and twelve were secured in 
all, ranging from 20 to 30 horse power. They were 
set up in a semi-circle and a '  group of three or four 
connected to lines of i ron pipes, which were laid to 
points as near the burning area as the men 'Could ven­
ture in safety. Then fires were lighted in the furnaces 
and a full head of steam generated, which was turned 
upon the flames in jets. One group of boilers was con­
tinually held in reserve, so that its jet could be used 
when it was necessary to suspend operations in another 
group. In this way steam was continually applied to 
the fire for several days until the flames were so 
reduced· . in volume that they could be smothered with 
earth . Since then steam has been used in a number 
of instances, but in the Jennings fire the horse power 
of the combined boilers was far greater than in any 
other case. 

.. , . ,  .. 
ARE THE SENSES OF THE LOWER;ANIMALS SUPERIOR 

TO OURS ' 
BY J. CARTER BEARD. 

It will at once be recognized that as we can possess 
no other knowledge of external things than that 

Head of Bat (MormopoB blainvilhj ebowing peculiar Bense organs. 

.': ,� "  -;'�-/-?- .... ,.- . ..  

1i:�l]i2;jb:-' , .. � · 

Upper tlgure.-G:-assboppcr, whoEe ear is in his foreleg. Middle figure.­
Ear of gra.shopper, .howing thigh and part of the tibia containing the 
ear. Lower tlgure.-Tihia of ant, showing an organ of hearing 8nalo­
gous to that of the gra •• hopper, but formed to hear sounds inaudihle 
to the human ear. 

Male and Female Mason Bee, marked with a drop 0; white paint for 
identification. 

founded upon the reports which our five senses elect 
to bring us, our information must necessarily be 
bounded by their limitations. 

But, although we cannot have any true or adequate 
conception of sense d iscernments belonging to regions 
beyond the powers and Jurisdiction of our own percep-
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tive faculties, we know that such regions exi�t, and 
it is demonstrable that they are, in certain cases, to a 
greater or lesser extent, accessible to many of the 
lower animals. 

It is not easy perhaps to appreciate, in any just de­
gree, the imperfectness of the few faculties we possess 

. of perceiving external things, until a comparison is 
made between them and the perceptive capacities de­
veloped in other animals. 

A multitude of living creatures, far below us in the 
scale of animated existence, might justly consider our 
senses, as contrasted with those they themselves 
po<;sess, the veriest rudiments of such powers ; an 
osprey, for example, which from the height of more 
than a hundred feet discerns beneath the wind-rough­
ened water fishes no larger than the palm of a man's 
hand, and accurately measures with its eyes the dis­
tance its quarry swims beneath the surface ; a barn 
owl , which chases and captures in the dark, bats 
whose irregular flight your eyes can hardly follow in 
the early twilight, would doubtless, could it compare 
our power of vision with its own, appraise it at so 
Iow a rate it might be scarcely worthy of the name ; a 
bat, whose wonderfully constructed microphonic ears, 
nerve-netted wings,  and strange foliated face organs, 
enable it, without coming in contact with the objects 
shrouded in utter darkness, to perceive and avoid them 
in its flight, must necessarily, could it know the extent 
of our powers of hearing and of our tactile sense, con­
sider them extremely deficient ; or a dog, which can un­
erringly select by its sense of smell any one particular 
duck out of a hundred, were he able to contrast the 
olfactory capacities of men with those of dogs, might 
have reason to pronounce the former almost entirely 
lacking. 

The careful study of the sense organs of the lower 
animals and of the functional power and character of 
F,uch organs, which has now been carried on for a 
number of years, has arrived at results that are not 
only very interesting in ttemselves, but which form 
extremely valuable and important data in the sciences 
of comparative physiology and psychology. 

There i s  a wonderful analogy between the way in 
which waves of sound affect the ear and the way waves 
of l�ght affect the eye. A ray of sunlight shining through 
a prism, and separated into the succession of colors 
called the spectrum, is only visible in part to human 
vision. Below the red at one end, and above the violet 
at the other, as we all know, are rays which are in­
visible to us. 

The lowest tones audible to us correspond to the 
red end of the spectrum. Like the waves of l ight 
which constitute the red rays, those which fall upon 
our ears as the deepest are the slowest, while notes 
answering to the rapid, luminous vibrations composing 
the violet rays, are the lightest and shrillest the ear 
can distinguish. The possibilities of human color 
vision are limited to the seven rays of the spectrum, 
and those of human hearing to sound waves of between 
thirty ( the slowest the ear can distinguish ) to forty­
five thousand to the second. Beyond these limits we 
are blind and deaf to sensations, of the existence of 
which, although our eyes and our ears are not of a 
nature to distinguish them, there can be no doubt. 

A series of experiments was made, several years ago, 
with light of different wave-lengths on ants, to dis­
cover, if possible, whether or not the limits of vision in 
these insects were the same as in ourselves. After a 
number of observations demonstrating the fact that 
ants are sensitive to the ultra-violet rays which lie 
beyond the range of our vision, the question arose how 
two media, identical in color to our eyes, but one of 
which transm itted and the other intercepted the ultra 
violet rays, would affect the ants. A solution of iodine 
in bisulphide of carbon, and also one of roseine, car­
mine and indigo, combined in such proportions as to 
produce the same shade of the same color as the 
former, were prepared. To human sight the two liquid 
solutions were i dentical ; but, in point of fact, the ultra­
violet rays, shut out by the bisulphide mixture, passed 
freely through the other. Exactly equal quantities of 
these solutions in flat-sided glass bottles of the 
same size and shape were placed over a nest of the 
European black ant ( Formica fusca ) . In no less 
than twenty observations the ants showed so decisively 
a power of discriminating between the two, and so 
decided a partiality for gathering under the bottle 
which shaded them from the ultra-violet rays, that no 
doubt remains that a radical difference between the 
tWJ solutions was recognized and sensibly felt by 
them. 

This series of experiments, taksn in connection with 
many previously made and described, shows concill­
sively that the limits of vision in ants are not the 
same as in ourselves. 

Now as every ray of homogeneous light is  seen as a 
separate color, rays of light beyond the violet must re­
veal to ants a color differing from any we know. as 
these differ among themselves, a color of which we can 
form no conception. 

Again, as the combination of all the colored rays 
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visible to us in the spectrum makes our white light, 
it must necessarily vary from the white light seen by 
these insects, because it wants the supplementary color 
which they are, but we are not, able to perceive ; and 
as there are few objects in nature in which the blend­
ing of several colors does not occur, it is evident that 
by adding another to the three primitive color ele­
ments, red, blue and yellow, we must obtain radically 
different color effe.cts than any we have ever seen, and 
that this must make objects look very different to ants 
from what they do to us.  

Many insects, unable to produce sounds which 
we can distinguish, possess nevertheless sound­
producing apparatus, and elaborate organs of 

hearing analogous to those belonging to other and 
in general larger species, quite capable of making 
themselves heard. It is certain that a number of 
species of animals hear sounds that we cannot 
hear. 

Arthropods in general are indifferent to ordinary 
sounds. It  is possible the compass of hearing 
possessed by some animals lies in the range of air 
vibrations above our own, that they can hear no 
sounds as low as the highest note that is audible 
to us, as we can hear none as high as the lowest. 
that is audible to them. 

But it is without doubt the sense of smell, it 
indeed we may believe that all the phenomena 
credited to this sense properly belong to it, which 
attains its greatest development among insects. 
Professor N.  S .  Shaler, of Harvard University, as· 
serts that a female gypsy moth ( Ocneria dispar) 
will, by an odor so subtile as to be i mper­
ceptible to human olfactories, "attract males from 

the distance of about a mile away." Albrecht Bethe, 
the German entomologist, states that a male moth 
( species not stated ) has been known to locate a 
female several miles distant. Prof. Jordan, president 
of the Leland Stanford, Jr., University, writes : "In the 
insectory a few years ago, a few females of the beau­
tiful Promethia moth ( Callosamia promethia ) - were in­
dosed in a box which was kept inside of the insectory 
building. No males had been seen about the insectory 
nor in its immediate vicinity, although they had been 
sought for by collectors. A few hours after the begin­
ning of the captivity of the female moths, there were 
forty male Promethias fluttering about over the glass 
roof of the insectory. They could not see the females, 
yet had discovered their presence in the building. 

The sense of smell is most nearly allied to that of taste. 
Hearing and seeing depend upon nerve responses to 
vibrations in the air and in the ether. In order to 
taste a substance, it has to be wholly or partially dis­
solved ; in order to smell a substance, it must encounter 
the olfactory organs as a vapor, an emanation, a 
cloud of particles arising from odoriferous mat-
ter. An odorous substance can be readily in­
closed so that little, if any, odor escapes. 

Now in the first instance adduced, a cloud of 
imperceptible odor arising from an odor-pro­
Il.ucing organ, situated somewhere about the 
body of a little insect an inch long, spreads on 
every side for "about a mile" at least, and is 
dense enough at that distance to affect the 
sensory organs of the male moth . 

In the second instance adduced, the cloud 
extends to the distance of several miles without 
losing its virtue ; and in the third, it not only 
penetrates through the box in which the female 
insect is kept inclosed, but also the glass roof 
of the insectory and extending outward to an 
unknown distance, mingled with, perhaps, as 
many as a million stronger odors, meets the 
male moths, which are able to differentiate it 
from all others, and to know the exact' direction 
from which it comes. 

Many animals can follow a scent trail left 
by another upon the surface of the ground ; but 
to follow unerringly to some distant point in 
spaee, from which it arises, an odor exte n ding 
indefinably in every direction in the a ir, is a 
very different proposition. 

----- .---..-..--------
ONE OF THE LARGESr TREES IN THE WORLD, 

BY W ALTEH L. Bl!:ASLEY. 
The American Museum of Natural History 

has now on exhibition one of the largest sec­
tions of a tree ever brought from a forest. The 
fast passing away of the big trees, the majestic 
relics of the forest primeval and prehistoric 
times, due to the ax of the commercial lumber-
man, is rapidly going on, and it will only be a question 
of time when all save those in government and State 
reservation groves will be cut down. Recently the 
government sent an expert forester and secured a 
magnificent cut from one of th e giant Sequoias of the 
King's River area, Southern California. The tree 
stood over 300 feet in height, and measured 90 feet at 
the base. A section 20 feet above ground was obtained 
4 feet thick and weighing 50 tons. The diameter of 
the block is  a little over 18  feet, and its circumference 
measures 5 6  feet. The specimen is highly polished and 
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will be the main feature of the new wing of the For­
estry Hall. Prof. H. C. Bumpus, Curator of the de­
partment, has illustrated the life-history of the tree 
in a striking and unique manner, by placing tags 
marking every hundred years of growth, which is 
estimat�d from the cross-section concentric rings. In 
addition the great events and happenings in geology 
and other sciences are likewise recorded in these rings. 
The tree began to grow 550 A. D., and was 13 feet in 

diameter when Columbus reached our shores, Some of 
the trees in the same vicinity are said to be from five 

RAILWAY T IE AND FASTENIN G. 

to eight thousand years old. Forest experts have 
estimated that a tree of this size contains 750,000 feet 
of lumber, which being cut into telegraph poles 8 and 
9 at the base and 4 and 5 at the top, and 24 feet high, 
would make one pole forty miles long, or enough to 
supply a telegraph line from Kansas City to Chicago. 

.. 4 • •  " 

RAILWAY TIE AND FASTENING.  

A new steel tie that may be readily formed by roll· 
ing and then drop-forged into shape, is illustrated in 
the accompanying engraving. The tie is adapted to bE 
used in connection with a very simple device, by means 
of which the rails may be quickly and securely fast­
ened . A patent for this invention has just been 
granted to Mr. G. W.  Schellenbach, of Joplin, Mo. 
The tie has the shape of an inverted trough, so that 
dirt or ballast may be packed underneath the same . 
On the top of the tie along opposite sides are ribs pro­
vided each with an opening to receive the fastening 
device. The opposite walls of these openings are 
undercut, and the fastening devices consist of two 

SECTION OF ONE OF THE LARGEST TREES ON llECORD. 

jaw portions having the outer sides of their bases 
inclined to engage with the inclined walls of the open­
Ing. These jaws have shoulder portions for engaging 
on the u pper face of the rib. The outer sides of the 
jaws are made hook-shaped to engage the base flanges 
of the rails. Of course, only one jaw of a pair will be 
engaged with the rail,  but it is preferred to make the 
two jaws of similar shape, so that should one become 
worn, the device may be turned and the other jaw 
engaged with the rail .  After placing the fastenin� 
devices in the openings, wedges are forced in between 

the jaws. The wedges are split at the thin ends so 
that they may be bent outward to prevent accidental 
disarrangement. It will be noticed that the act of 
driving in the wedge results not only in an expansion 
of the fastening device in its socket, but also in a 
downward pull of the jaws which serves to clamp the 
rail down on the tie. These fastening devices are illus­
trated as short pieces not much longer than the width 
of the rib on the tie. However, if  desired, they may 
be made sufficiently long to engage in opposite open­
ings or opposite ribs. Obviously by this invention, a 

rail may be quickly fastened in place and very 
little packing will be required at the outer sides 
of the tie. To reduce noise a block of wood may 
be placed between the rail and the tie. The fast­
ening thus arranged combines great strength and 
elasticity and is practically indestructible. No 
spreading of the rails can occur. In Fig. 3 we 
show a modification of the fastening device con­
sisting of two jaws connected at the bottom by a 
cross-piece. The jaws are held and slightly spread 
by means of a wedge arranged between them and 
forced down by a bolt passing through the tie. 

• • • • • 
Odd U"es for Kawltld e. 

It was the great packing and killing houses of 
Chicago which helped to bring about the present 
uses of rawhide, says the New York Sun. 

Rawhide is a form of leather in which the cur­
ing process stops far short of destroying the life 
of the material. The result of this treatment 
is a product remarkable for toughness, durability, 
tensile strength and pliancy. It is used for belt-

ing, rope, hydraulic packiug, laces of various kinds, 
pinion wheels, washers, harness, mauls and mallets, 
flynets, trunks, saddles and artificial limbs. 

Rawhide rope is handsome and astonishingly strong, 
besides having great power of resistance when exposed 
to the action of the weather. At a little distance it 
looks like very white and clean new hempen rope . It 
IS delightfully supple, and once tied it holds for a life· 
time. The cost of such rope puts it beyond the reach 
of mmlt consumers, yet for some purposes it is the 
cheapest material that can be used. 

It  costs from 10 or 1 2  cents to more than $2 .75  a foot, 
according to diameter and quality. The cheapest is 
about a quarter of an inch in diameter ; the most expen· 
sive, save that made to order in special sizes, is two 
and a quarter inches diameter. It  is largely used for 
the transmission of power, especially where the line 
of transmission is long and indirect. Only a close ex­
amination brings to light the points where strands are 
joined, and splicings are so made that they show no 
change in the diameter of the rope. 

One of the most curious applications of rawhide is to 
the manufacture of pinion wheels for the trans­
mission of power. Such wheels are usually 
made of iron or steel, but the rawhide can be 
made sufficiently rigid, hard and tough to serve 
all the purposes of metal in such articles. The 
rawhide pin ions are almost noiseless, and they 
require little lubrication . A somewhat similar 
use is in the gear of friction wheels. 

Mallets an.d mauls of rawhide are used for a 
variety of purposes in manufacturing. The 
former are entirely of hide save the handle ; 
the latter have a wooden or metallic base with 
a rawhide face. Hammers with rawhide faces 
are also made. 

The old-fashioned rawhide whips, the "cow­
hide" of many a social and political row, are 
made in several forms, as are blacksnake whips 
of the same material, rawhide lashes, and min­
ers' whips. Rawhide lariats are also manufac­
tured, though there was a time when every 
plainsman made his own. They cost from 1 5  
t o  20 cents a foot, according t o  diameter and 
form of pleat. They are rarely seen east of the 
Mississippi save in the factories. 

. . .  , .  
In order to determine the density of the earen, 

President F. W. McNair, of the Michigan Col­
lege of Mines, and Major John F. Hayford, of 
the U. S .  Coast and Geodetic Survey, will con­
duct experiments at the Tamarack mine, which 
Is particularly well fitted for this purpose, since 
its shaft is one of the deepest in the world, 
penetrating to a depth of 4 ,550 feet in strata 
of uniform density. The density of the earth 
is largely a matter of scientific conjecture. It 
has been computed by formulre based on New­

ton's laws of gravitation. It is true that Sir George 
Biddel Airy, the British Astronomer Royal , computed 
the earth's density from experimen ts which he carried 
on at a Welsh colliery, but the figures which he ob­
tained varied so much from those based on the form­
ulre that they have not been generally accepted. 

• • •  
The Rome-Paris telephone line was opened to the 

public in the beginning of December. The trials 
were most successful.  The l ine is  the 10ngeBt in 

Europe, covering as it does 1,000 miles. 
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ltECENTLY PATENTED INVEN T IONS. 

Agric ultural Irnplernents. 

lJ' I!; U T I L I Z g U-D i S T R I B U T g R  AND PLANT· 
I!; U .-J . B .  CIWWUBI<, Talucah, Ala. The ob· 
ject of the present invention i s  to provide a 
device for distributing and depositing fert i l ­
i z e r  beneath cotton seed, 01' o t h e r  seed in one 
and the same operation with planting and at 
any suitabie distance from two to five inches 
below the seed, so that the fert i l izer w i l l  be 
.. laced where it w i l l  do the most good and w i l l  
n o t  b e  dep rec i a  t e d  b y  evaporation, 01' be blown 
away by the wind o r  be chopped away by the 
hoes.  

Electrical Devlce8. 

Scientific Alnerican 
BU$in�$s and P�r$onal Wants. l("")"!"';:t:::E3-f!:I�fk---=1=Rl.\�..-rr:: ii<:Bfl:--:=' �-=I��---A'" 

i I I I ! I II I I  M\�fI1 �VlI rill 1 \  \�I ��Ii� 
�� . �J wlfiE�rPct ;���i�<i�:r��tai�Ac���1Ya:;t��� '(:fa llTO t e s I .� numbered in consecutive order. If you manu- J1f ' � '\ \k..- � 

facture these goods write us at once und we will :-- and Querle Ct ,  send you the name and address of the par ty desir· II U ing the mformation. In every ('a8e it is nece8-
8al'y to give the nurnber of the Inquiry. 

M U N N  A; CO. 

Marine Iron Works. Chlca�o. Catato�ue free. 
Inquiry No. 36��.-For makers of tierces. hol>'s, 

heads or barrels holding about 45 gal lons. 
�'or mining engines. :r. S. Mundy. Newark. N. :r. 
Inquiry No. 36�3.-�'or manufacturers of auto' 

matic egg boilers. 
. .  C. S." Metal Polish. Indianapolis. Samples free. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or DO attention will be paid thereto. This is ror our informa Uon and not fot' pu 1J11Ctl tiOll . 
References to former articll's or answers shoulll �ive date of paper and page or number of ljUestioll. 
Inquiries not answered in rpasonable time should be repeated ; correspoudents will Ut'Rl' in milld that 

some answers require Hot a little research, aud, though we endea "or tu r('ply to all either by 
letter or in this depUl'tilleut,  each must take 
his turn . 

V E N T I L A T F. U  )[AGNET·C O I L.-W. SPEN- st�:::�tJb��kS
3
f�;tu"cl���P::'s���inery for pressing 

CBII, .J r . . Schenectady, X. Y. An imp rovement Coin.operated machines. Willard, 284 Clarkson St., 

Buyers wishing to purchase allY article lIot adver­
tised in our columns will \)(' furnished with 
addresses ot houses manufacturing o r  carrying 
the same. 
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NEW BOOKS, ETC.  

A POPULAR HISTORY O F  ASTRONOMY DUR' 
IN(J THE NINETEEl'iTH CENTURY. By 
Agnes M. Clerke. LO'lL",on : Adam & 
Charles Black. 1902 .  Pp. xv, 489.  
Price $4 .  

T h e  book which l ies before us,  a n d  which 
has now passed to its  fon rth edition, is one 
of the most s<:holaL'iy works o n  astronomical 
history which has appea red in Engiand. The 
anthor p resents her · info rmation a t t ractively 
and scientific a l i y .  The i l l ustrations have been 
carefu l i y  selected and do mnch to elncidate the 
text. 

IN CITY TEl'i'l'iS. By Christine Terhune 
Herrick. New York and London : G. 
P. Putnam's Sons. 1902.  16mo. Pp. 
vii, 229 .  Price $1.  

i n  magnet c o i l s  is prov ided i n  t h i s  invention , Brooklyn. 
the obje!'t being t o  provide a c o i l  having a n  ' "qu!t.y N o .  36�".-For manufacturers of wood. innc r h e l i x ,  thoroughly vent i l ated t o  prevent sawing machinery. 
heating, and the inner and outer hel ices sep- Dies. stampings, specialties. L. B. Baker Mfg. Co. ,  
arated by a i r  spaees for the same purpose. /{acine, Wis. 

SpeCial Written Information on mnttt'rs of per80nul 
rather than general iuten'st canllot be expectell 
without remuDeration. 

The author has writ ten an enteL'taining 
l i t t l e  book on the economy of a c i ty house­

be hoid. She t e l i s  what she has to teli i n  a 
(.t racy way that iends not a l ittle interest to her 

work. 

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

Books referred to l.H·Olllptly supplied on receipt 
price. 

Minerals St�nt for examination should be distiuctly 
marked or labeled 

The greatest possible freedom of air circula· Inquiry N o .  362U.-For makers of bras. tubes. 
tion is a l l o wed, not only between the inner Sawmill machinery and outfits manufactured by the 
and outer heliees, but likewise between adja· Lane Mfg. Co . .  Box 13, Montpelier, Vt. 
cent convo l u t ions of tbe inner h e l i x .  The in­
ner coil t e L'minates somewhat inward o f  the 
ends of the outer helix.  By this means t he 
dange r of gL'Ounding the inner h e l i x  by con­
tac t with the ends of the outer helix is avoided. 

( 8 780 ) W. R. asks : What the differ-

Engilleeri ng -' mprovetnents. 

BOI LEH.-H. B. HOBSON, Pueblo,  Colo.  The 
inven t ion relates to �vater tube steam b o i l e rs 
in which the t ubes are a r ranged in such a 
manner that the greate.t poss ibie number of 
tubes are exposed to the fi rst contact of the 
products of combustion from the fumaee, thus 
dividing the extreme boiler dnty among as 
la rge a nnmber of pipes as ca

'
n be gotten into 

j u x t a position with the furnace o r  fi rebox. 

HOTAity ENG I N K-�'. K W())IEI!, Fair· 
ila ,·p n .  WasIl .  The present invention p rov ides 
l " 4 ' l' l a in iIn p l'ovements in rot&.l'Y engines where­
by the construction is at the same time very 
s i m p i e  and most efficient. The parts are so ar· 
ranged as to require but a comparatively small  
amount o f  m o t i ve agent.  The engine may be 
made componnd o r  Hiple expansion by simply 
mc reasing the number of engines connected one 
9lith the other. 

IUedlcal A ppara tu8. 

D I A l ' I I RAG)l )m T E R  A�D ElXE R C I SER.­
J .  K (t V '; U S A " .  Washington, D. C.  It i s  the 
objl't 't of this invention to p rovide a simple 
apparatus for testing tIle strength o f  t he dia­
ph ragm and a lso f o r  use therape n t k a l l y  in 
exercis ing i t .  The appar a t n s  i s  so const rncted 
that the force of expira don aets t o  propel a 
sma l l  carr iage resting upon a horizontal and 
vertically·adjtlstabie snpport. This carriage 
is weighted to any degree requ i red to give the 
desire d gage o r  test of the st rength of the 
diaph ragm of the person nsing the apparatus. 

WO e X D · C L O S I X G  IJE V I C R-G. J .  VAN 
SCHO'l"l', Passaic, N. J .  An i m p roved wound­
closing device i s  herein provided which permits 
the sn rgeon 01' other person t o  quickly c lose 
up a snperficiai  lIesh wound withont the use 
of p lasters o r  reso r t ing t o  sewing with 
need le and thread as he L'etofo re gen e ra l l y  prac· 
t ised. The device consists of u flexible U­
shaped clip with i t s  ends p rojecting inwardly 
to form pins which engage the edges of the 
skin and firmly clamp them together. 

Mecbanlcal Devlce8. 

PIVOT-GRINDIXG ATTACHMENT FOR 

.n; W E J, I!; (( S '  LAT IIE S .-J . K JACSON, Jack­
son, Tenn . .  and W. U. JAC KSON, Frankl i n ,  Ky. 
This lathe a t t achment is nsed for grinding 
\Va teh pivots t o  the desired size and shape. 
I t  is so constructed and applied t o  the lathe 
tha t a horizontal gr inder reciprocates in con· 
t u c t  with the watch pivot which is secured to 
and revo lves with the head stock. The work· 
ing pos ition of the grinder may be changed to 
a('Commoda t e  pivots of d i fferent sizes and the 
parts have an elastic 01' yieiding contact, so 
that there i s  no danger of breaking the p i vot. 

AMALGA)�ATOR.-W. 10' . BEDELL, ({aslo, 
Can. The imp roved amalgamator p r o.vided by 
this i n w n t ion has a simple and durable con­
s t r u c t ion �'.. nd i s  vel'Y effective in operation. 
It i s  so a r ra nged as t o  u t i l ize t he head of ma­
teL'iai and water to ac tuate the machine and to 
insure proper action of the mercnry on the 
heavy va luable materiai,  including flour goid,  
so that all  the valuable material in the charge 
is completely saved and ready disposal i s  had 
of the t a i l ings. 

GAS-M F.TER.-J. R .  Dupoy, 36 Rne Guer­
sant, Paris, France. I n  this i m p roved meter 
r.n oscil lating bell is  divided into compart­
ments of spiral form extending from the center 
at which the gas t o  be measn red i s  adm i t t ed 
toward the perIphery where the gas is deliv·  
ered after measuring. The eompartments a re 
bound latera l l y  by pal· t i tions having a spiral ly­
curved su rface. all the v e r t ical  sections of 
which form arcs of e i l'des having f o r  their 
center the point of osci l la t ion of the be i i .  The 
&' l'l'an�t'ln�nts of pal 'ts is such as to ('al1Sfl an 
osc i l l a t ion of the h e l l  wh�n the gas enteL'S the 
compartment. whit-h ,,"(' i l l a t io n  operates the re­
cording inst rnmen t .  

NOTE.-Copies of any of these patents will be 
furnishefl hy Munn & Co. for ten cents each. 
Please state the name of the patentee, title 01 
the InventiOn. and date of this paper. 

Inqui ry N o. 36�' .-For manufacturers of smoke 
consumers or t'uel economizer.::!. 

Patented articles. princtpally of cast iron. made and 
introduced. Atial1tic }1'oulldry. Philipsburg; N.  J .  

I n quh'y No .  3628.7"�'or waker. o f  rope·trallsmis· 
sion apparatus. 

Let me seH your patent. I have buyers waitinlit· 
Charles A. Scott. Granite Building, Hochester, N. Y. 

I n q uiry 1\ 0 .  3ti�9.-}i"'or manufacturers of copper 
and i rOil tanks. 

Inventions developed anll perfected. Designing and 
macllille work. Garvin Machine Co .• 149 Varick, cor. 
�pring Sts .• N. \". 

I n q u h'Y N o. 3ti:10.-I1'or a maclline for engraving 
uume plates on caSkets. etc. 

MUllllfacturers of patent articles, d.ies. stamping 
tool�. light machinery. QuadriJ,!a Manufacturing Com­
pany. 18 South Canal Streett Chicago. 

l u q u h'}' � o .  363 1 .-For manufacturers uf family 
sewing macbiues as sold in devartment stures. 

The largest manufacturer in tbe world of merry-�o ·  
rounds, shooting galleries and haud .organs. For priceH 
and tt�rms write to C. \V.  Parker, Abilene, Kan. 

nl�:lIu!t·y !'i o .  3632.-�·ur manufacturers of " Zylo· 

'l'l1e celebrated " Hornsby·Akroyd ., PatetlL Safety OiJ 
En�ine is Quilt by the De La Ver�me RefrItleratin� Ma­
chine Company . .  Foot of East 13Sth Street. New York.. 

n!��1::��J'''':i
�'I�����;;-�rt';
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�

.
anufacturers of wooden 

Inventors wish ing tu sell their patents or to ha.ve 
them manufactured on royalty will tInd It to their 
int.erest to corre�pond with me. 

J. C. Christen. 
Main and Dock St8., St. Louis, Mo. 

InquiJ  , No .  3634 .-Vor manufacturers of photo· 
graphic I Qunts of dilIerent sizes. 

REPH.E ·. ENTAT[VES WANTED. - For u.Good Roads 
Magazine." . . 'rel ler " and electrical periodicala. Powers 
Co., 150 Nassau Street, New York. 

Inquiry 1\0. 363".-�'or parties to manufacture a 
fiat, endless coil spring. 

DR. A. ISBERT. t echnicnl office, Frankfurt-on·Main, 
Germany, established 1888. underta.kes the sole sale of 
profitable specml art icles and novelties in the technical 

ent gases are Which, i f  intL'oduced into an 
incl osed arc iamp, w i l l  t u rn the coioL' red, 
green, yeliow, blne, etc.  A .  C(}iored e lectL'ic 
l ights are ordinarily pruduced by coating the 
globe with a n  a n i l ine dye, made i n  alcoholic 
solution, and m ixed with a l ittie varnish. 
\\'e do not  know any gas which could w i th­
stand the heat of the arc for any time and 
which couid coior t he arc. Some coior can 
be imparted to the arc by soaking the caL" 
bons in solutions uf sodium chio ride, stron· 
tium chior ide, o r  l i thium c h l o r ide, and drying 
them thoroughiy before using. The l ight of 
the arc itself i s  so Intense that i t  is  very 
difficu l t  to oveL'come i t  with any other coi­
o L'e d  l ight. 

( 8781 ) L. R.  B.  writes : Last evening 
our cook set a dish of raw steak in the pantry 
neaL' an open windo w ; the steak was saited 
l ightly with fine salt. Near mo rning, while  
i t  was s t i i t  dark, I chanced to iook into the 
pantry and saw a faiut s i l v e r  glow ncaL' the 
window, and upon investigation found i t  to 
be the dish of steak giving o ff  a soft s i l veL'Y 
light ; bu t when I l ighted a m u t <:h the meat 
iooked uatural and all right. I then took 
the d i Sh uf meat to show to others of the 
household, and i t  continned to show its soft , 
s i lvery l ight. The steak was cooked fo r break­
fas t in the morning, and we ail ate of i t  and 
conld find nothing wrong with it. ('an you 
expiain the chemical o r  scientific reason fur 
it ·! A .  The beefsteak of which yon write had 
become phosphorescent. Incipient decay had 
set in,  and at a cer t a i n  s tage phosphorescence 
is freqnentiy seen, both i n  vegetabie hnd ani­
m a l  substances. I t  had not i n  this  case ad­
vanced far enough to produce a n  odor of 
decay, and when the meat was cooked the br.c ­
teria were k l l i ed, and no harm resul ted f rom 
ea ting the meat.  

and chemicai l ine for (iermany ; al80 the use of patents ( 8782 ) W. E. F. writes : Do you know 
in the same line and the purchase of chemical and of any cheap and safe p rocess for break ing technicnl products. up very heavy castings, such as heavy cylin­

Inq uirJ: 1\ 0 .  3636.-For parties to make bicycle del'S w i th 8 to 1 :l  inch thickness of metal '! nms and tires to order. 
Wouid be giad to have yon advise me i f  there . Illven�or8 and p:lrtie� desirin� to ba

.
ve patented ar: I is any other p rocess than dyna m i t e  or n i t r o - '  tIcles m.mufuctured please take not.ice .-An old e!lltab 1 " " A Th d ' t  . ' t · 1 "  J iebed New Enllland concern , with Jar.lle experience in . g yeenne . . e ynam l e o � fil l O-g ycel-

mallufacturinll and marketinl! specialties of dilferent I ine for breaking l a rge castings IS entirely too 

kinds, desires to  obtain control -of  patented inventions expensive and dangerous for practica l lIse. 
of merit. and wuuld either purcbHse same o\ltri�ht or I The old l a rge naval guns a re broken by a 
manufacture o� roy"lty. AU communications will be heavy weight fai l ing about 30 feet in most of 
conSIdered stnctly cO:1t1dentlRl. Ilnd we. reserve the I the l a rge foundries.  This seems to be the 
rIght to reject any or all l lLventions submItted. cheapest method available.  Address P. O. Box No. :l\6, 

Bridgeport. Conn. ( 8783 ) E. M. B. asks how shellac and 
Inquiry No. 363' .-For maker • •  .{ ceUn loid. white an i l i ne biack are m ixed together, such as pat· 

rubber and waterproof paper collers all\1 culfs. tem makers use '1 A. A n i l i ne black is entireiy 
WANTED.-To manufacture some simple tool or rna· insoluble.  The only way, the refore, to prepal'e 

chine. the work of which can be done chiefly on an such a mixtuL'e would be to dissoive the she l l a c  enJ,!ine lathe. Goo. W. :McKenzie. Wilmington. Mass. 
I n  the usnai manner for a shellac varnish. 

CI!,',II��!I����;,.����;���J ::I;';,���������s of carpet- and then s t i r  in thoronghly the very fineiy 

Inqnil'Y N o. 3639.-For dealers in hydraulic powdered a n i l ine black. 

rams. ( 8784 ) W. D. L. asks for a recipe 
lIe�U

�:I�YIl��t ����nt�;,r ;;���rs
fr�� wl�t;rh-=�J"'61 for the petrifaction of wood. A .  The term 

water. petrifaction as appl ied t o  artificiai  t L'ea t m e n t  

I nquiry No. 364 1.-For machinery for pressing of w o u d  is a misnomer. The natnrai process 
bnquettes. of petrifac tion takes many centuries ; the final 

I o quh'y No. 3642.-For manufacturers of short· p roduc t is cumpietely minera l ,  every portion hand typewrIters. 
of the o r iginai wood having been replaced by 

In'!u iry No. 36

. 

43.-For the manufacturers of the 

I 
mineral deposIt preserving however the form . .  Arhngtoll " rubber collar. ' 
and st ructure of the primal wood. Artifi('iai 

in��1��';Jllaos�a'1
4��dit��C::'��if:e�f finished cast.- petri faction consists in deposi t ing some form 

Inqu iry N o .  3Ii4il.-For dealers In second.hand of mineral matter in the po res of the wood. 
surveying instrument.. without removing any of the woody material 

Inquiry No. 364fi. -For manufacturers of glllSS I tself ; its object is to render the wood very 
ink bottles. dense. and resistant to both fi " e  and decay. 

st!:�
u

��Je� °io���Z;I-;if�6 f�'i�he�. �� fr�r�'lk�r:�s':�� Paragraphs I ,  3, 4 and 5 unde r a rticle " Pre -

copper. sel'vation of ,,:rood." in the " S('n� :"i T I F I C  A :\J ·  

Inquiry N o .  3648.·-�'or machinery for borillg 3 NILI CAN Cyclopedia o f  Receipts." a r e  p rocess es 
and 4 inch holes in lOgS to depth of 16 feet. of petrl fatt ion. Hesides the chemkals there-

Inquiry 1\0. :1649.-·For the manufacturers of the i n  mentioned, wood i s  often treated with s i l i -
.. Prize Hol ly Scroll ';aw." cate of soda s o l u t ion, f o l lowed by t reatment 

est
n
e�::.\�1�SNp�);,;1��.�f-lg� fg�,;� .'�fc�

h
a� ��7 �!fr71\i with a l u m : this gives very good resu l ts.  

machines. ( 8785 ) M. W. asks : How large would 

I<r�
��� \��

u
�

o
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a
��a�.lh:-�'or wholesale dealers in un-

an elec tro motor have t o  be t o  drive a ten· 

Inquiry N�. 36�2.-For machinery for fl lterinl< I foot prope l l e r  ma.king t w e i ve hundred revo i u ·  
new and old CIder. tions per m I n ute and pumping aR much air up­

m!�:l,�
l�:h ;::ts�6!ja'-�'or makers of machines for ward aR pORRihie '! Also. ho w la rge wouid 

Inquiry No. 36.)4.- For machines for makmg sto l'age ha t tery have t o  be t o f U l'l1 ish the elee­
ferrules used on wooden handles. t l'ic i ty. anel how mu{'h wou I rl  the motol' and 

C�ri�::�Y 
No. 3ti�� .-�'or parties to make smal l battery we lgh '1 A. We ('an give o n l y  an 

I nquiry No. :Jti!)ti.-}<.'or makers of phosphorescent 811IH'o x tmatf' A n �wp1' to yOU1' inf)ul l·y. That" i t  
paint or  ink. w i l l  I'f"q l l i l'f' a fi ve-k i l u w a t t  motol·. wpi�h ing' 

Inquiry No.  3ti�" .-J;·or uon.breakable glass milk about 800 )lollnds.  The sto l'age ha t tel'Y of 
bottles. 

about 40 c e i l s  of large sIze would weigh about m��g?:,��; !nd"!
P
�ft�,j.-E·or manufacturers of laundry 1.600 pounds. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 
for the Week Ending 

December 30, 1 902, 
A N D E A C H B E A R  I N O T H A T  0 A T E. 
[See note at end of l ist about copies ot these patents.J 

Accounting appliance. credit, P. A. Me· 
Caskey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,247 

Athliug uuu li�tillg wacbiul'. \V. P.  Shat-
tuck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 126 

Advel'tb:�illg U l'ticil', V .  Kost . . . . . . . . . . . . . .  7 1 7 , 4 1 8  
.\gitatiug uno St'lJu1'utiug articles, apIHu·· 

utus ful', H. ll. Al'llOhl . . . . . . . . . . . . . .  7 1 U, U7U 
Agricultural illlv1el1lCllt, D. Lubiu . . . . . . . .  7 1 7 , G20 
.Agl·icultural lllucllinc, POWl'l' operated, 1>. 

Lubin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 2 32 
Air iJrakc setting deVice, track clearer 

fur, �'. L. Duugsun . . . . . . . . . . ' . . . . . . . . . .  716. �7:l 
AltCl'llUtor, excitiug, E. ""�. lticc, Jr . . . . . . . 7 1 7 , [)07 
Altl:'l'uutOI'S, cuwpuuuuiug, E. \Y . H.iCl', J r  . .  7 1 7 , 277 
Alu1lliniulll , purifyillg, K L. AmleI'Sull . . . . .  7] U,U77 
Amalgamating ul'Pumtus, J.  J .  lIill . . . . . . . .  7 1 7 , 195 
Ammonium salt allll making saw ... · ,  cnlmlt, 

H. J\. }I'l'ush . . . . . . . . . . . . . . . . . . . . . . . .  . 
Amusement uVl)ul'u tU:S, U. \Y. Scbufieh.1. . . .  . 
Aniwal shears, 1 1 .  l>l'y:suall· . . . . . . . . . . . . . . .  . 
Auimal trap. \V. C. Hooker . . . . . . . . . . . . . • .  
Auucalillg fUl'UUCl', �\. . :\1.  Hewlett . . . . . . . . .  . 

7 1 7 . 1 83 
7 1 7 , 457 
7 1 6 , 874 
7 1 7 , 002 
71G,893 

Anuealing iroll u1' ::ill'pl <:u::itings, A. 1'1. 
Hewlett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,894 

Arc ligllt switchhuunl, Eo :\1 . Hewlett . . . .  7 1 7 , 194 
Atomizer, 1.�ohuall & Jones . . . . . . . . . . . . . • . .  7 1 7 , 474 
Automobile trull::iwissiull frawt-', .Milner & 

Lans<ien . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717 ,430 
Ball. iSee (Julf iJall. 
Ballot warker, '1', C.  Slldliug . . . . . . . • • . . • .  
Bunll cutter awl feeder, \V. .:\llks . . . . . . . . .  . 
Barrel filler. K. ElIziugel' . . . . , . . . . . . . . . . . •  
BatllOwetel', E.  J .  Sjostrumi. . . . . . . . . .  , . . . 
Heuring, udjustalJle, J. So Ht'a tll . . . . . . . . .  . 
Bearillg for wheels of agricultural wa-

7 1 7 . 297 
7 1 U.\Jl\J 
7 1 7 . :16lS 
7 1 7 , 12IJ 
7 1 7 , 1 02 

<:hiues, etc, Buseman & Heath . . . . . . . . .  717 , 1 56 
Beating l!ugine, E. A. Jones . . . . . . . . . . . . . .  7 1 7 ,:!OU 
]jed attachment, G. Goode . . . . . . . . . . . . . . . . 7 1 6 , S86 
Bellstt-'au table, A. C. Schieding . . . . . . . . . .  7 1 7 , 031 
Ben·l and square, <:ombillt�d, T. C. Auringer 716,851 
Bicycle prop, J .  Ruswussuu . • . . . .  , . . . . . .  7 1 i , 27 1  
Bindt-'r lipro1l8, fastening meuuS for, J. 0. 

& A. Wangerin . . . . . . . . . . . . . . . . . . . . . . .  7 1 6 . 961 
8iIll1t'1' lock, detachable, J. A. Shepherd . • . .  7 1 6, 047 
Hla<:k plates 01' sheets, apparatus for mak· 

iug, C .  W. · Bray . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 069 
BhlCk plates or sheets, manufacture of, 

C.  \\T . Bray , . . . . .  , . . . . . . . . . . . . . . . . . . . . 
LHoWt'l', fircplact' and grate, ,Yo �'. Lowry 
Bua t, submarine, S. Lake . . . . . . . . . . . . . . . .  . 

7 1 7 , ,,(l8 
7 1 7 , 23 1  
7 1 7 , 101 

Hoilcr corrugated furna<:e, stl�am, D. B .  
Boil!�Ori

3��s, 
• 't��i . f��" . �'��(;�i'l;g,' . '1;': . .  E. 7 1 7, 432 

Lyuu . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 710.911 
Bolster, body. G e e r  & \Visor . . . . . . . . . . . . . . •  7 1 7 , 386 
Book fet'd for casing-in machioes, F. D. 

Taylor . . . • . . . . . . . . . . . . . . . . . . . . . • . . . . .  7 1 G,OuV 
BoUlt', cau, pte. , tooth powder, H. B. Kent 7 1 7 , 2 1 6  
Bottle holder, Sclllleider & Carlson . . . • . . . .  7 1 7, 03:� 
BoUh', nOll-refillable, R. E. Kabisch . • . • . .  7 1 7 , 099 
BoUlt,S, comuilu'd daubl'l' and stopper for 

liquid un'ssing, C .  S. Bmmert 7 1 7 , 1 80 
Bottlt's or Similar vessels, closure device 

fo .. , R.  B. Ye .. iJy . . . . . . . . . . . . . . . . . . . . . . 7 1 1 ,491 
BoUlt's, ;iupport for holding. 'V. E. Brown • •  7 1 7 , 336 
Boxt's, combined protector and opener for, 

E.  W .  Smith . . . . . . . . . . . . . . . . . . . . . . . .  1 1 7 . 460 
Braiding macbiue. B. Kit·sch . . . . . • • . . • . • .  7 1 7 , 4 1 5  
Brake IDP<:huuisID, G .  }!'. Brandau . . . . . . • . .  7 1 7 ,067 
Bruke mecbanism, fluid, W. H. Sauvage • • • •  7 1 7 , 2�6 
Brake shot', R. L. Brown . . . . . . • • • . . • . . . .  7 1 6 , U84 
Brake sb()(', R L. DurlJin . . . . . • . • • • . • . . • •  7 1 G , 903 
Branuillg iroll, A. A. Phipps . . . . . • . . . . • . • .  7 1 7 , 019 
Bt'ick hilldt'r, velll'l'l', J .  V.  H. JOlIes • • • • . • 7 1 7,210 
Brick clt'aniug machine, P. Harris . . . . . . . .  71 7, ]91 
Bri('ks, interlocking, Choquet & Despature-

Cousin . . . . . . . . . . . . . . . . . . . . . • . • • • • • • . •  7 1 6 , 86.') 
Brush, \V, Morrison . . . . . . . . . • . • . . . • . . . . .  7 1 7 , 0 1 4  
Brusht, foull!ain, l!'. P. McMillan . . • • • . • • . •  717,251 
Bucket, Asplll & ErIckson . . . . . . . . . . • . . . . • . .  7 1 G, 1>80 
BUrH('r for burlliug conI oil, etc . ,  W. L. 

)Ie .. sfelde.. . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 6 , 9 1 8  
Cabinet,  kachen,  H. N. Lathrop . . . . . . . . . .  7 1 7 , 222 
Cahhwt or raCk ,  running account hotel, E.  

L. Dodsoll . . , . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 6, 1>91 
Cublt'ways, automatic dumping device for, 

Dehllll'Y & :'tUner . . . . . . . . . . . . • • . • • • • • . •  7 1 1 . 1 76 
7 1 6 . 878 
7 1 i , ;)U6 
7 1 7 , 1 25 
7 1 7 , :181 
7 1 7 , 296 
7 1 7 . 254 

Cat'ft'in, making. B. R. Faunce . . . . . • . • . . . .  
Calculating machint', D. J. T. Hiett . • • • • • . •  
Calculator, W .  P.  Shattuck . . . . . • . • . . • • • • .  
Calculator, T.  Fregoso . . . . . . . . . . . • • • • • . •  
CalipPJ's, IIIi('l'om('tt'1', l'�, Spulding . • • . . • . .  
Can 01)(' I l ( � I' . .T .  :'tl . Nt'ttlt·s . . . . . . . . . . . . . . . • .  
CaliS, mat-hitit' for vlacillg shit'Ids in ,  \V. l�. 

IJ<'W('nt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 360 
Canning apparatus, L. L, La"'l'Pllce . . . . . . . . 7 1 7 , 4 1 9  
Car blocking anti up.railillg machine, l{en-

von & King' . .  , . . . . .  , . , . . . . . . . , . . . . . . .  7 1 6,902 
('a r ' holster and beurlng. J. E. Norwood . .  7 1 7 , 1 1 4  
Car hrake mechanism, I I .  l�. Putney . . . . . .  71G,935 
('ar ('onp1ing, S. L. TrnehIood , . . . . . . . . . . . 7 1 7 , 475 
('ar  f(,luIer, strl-'pt ,  W. Bilkowtt.z . . . . . . . . . . 7 1 7 , :126 
('ar 1't'IIJact'r, A. R.  Buteh .. ltlt'l' . . , . . . . . . . . •  7 1 7 , a2a 
('ar �a lltl lng mechanism, N. SeiIJert . . . . . . . . . 7 1 6, 1>44 
("'ar St'll t ,  �L N.  �'Ol'llf'Y . • . • • • • • . • • •  · " " "  716, 882 
('a I' st'n t, L. Jansoll . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 208 
('a l". �Ip('ping. J. E, Battprsun . . . . . • . . . . . .  7 1 6 , 85·1 
Cur ",l1p(' l .  O . ..-\, Cadmus . . . . . . • • . . . • . . . .  7 1 7 . :J40 
C'a l'll11l't'tcr. J. P. Nagf'I . ,  . . . . . . . . . . . • . . . • .  7 1 7 , 444 
('a rpf't alHl wpaving- �anlt', Persian, PflDit-

�chf'k & Ahorn . . . . . . . . . . . . • . • . . . . . . . •  
('Ill'p<'t strt'tcher, .1.  Lnw�mn . . . . . . . . . . • . . . .  
Carpl't sW('('P('l' ht'nri l l�.  fo{h:.lIlahan & Mason 
Cnnlag'I', ('hUtt 's .  "\YhitnlOrf' & Tillinghast . .  
('a l'l'i t ' l' . fo{t'f' Plntfol'm ('11 1'1' 1 1 ' 1 ' ,  

717,017 
7 1 6. 904 
7 1 7 . 45i\ 
7 1 6. 972 

Cn�f'in ('o1npounrl ,  H. V. Dunham . . . • . . . . . • 7 .1 7 , 085 
('ash l'('gist!')'. .T. A. OSWII leI . . . . . . . . . . . . . •  7 1 7 ,447 
('asting fi u i shl'd pinions or g"par wht,pIs, 

I • .  .1. C I'('('t'1ill s . , . ,  . . . . . . . . . . .  , . . . . . . .  . 
('pJ] hox. (·01111 ]1si 1l1 t ' .  'V. T I ,  Jo't ' I'I!I1 Son . .  , . .  . 
Chuin hook. O l'na 1111'11 t HI . . T. n, �wlft . . . . .  . 
(,haln llH lkhlj.t JlIlwhlll( , • .\. K Rhtnrlish , • • . . •  
(,hu f l·. O .  L. ()stt,1Hltlrf . . . . . . . . . • . . . • . . . • .  
( 'hnngt ' I· • .T . 'I'holnpson . . . . . . . . . . • • . • • • • • • • .  
( 'hn rt ,  rt'lul i ll�, « ) ,  E ,  ( 'Otw • • • • • • • • • • • • • • • •  
Cheese cutter, E, Nlggli . . . . . . . . . . . . . . . . .  . 

(Continued on " age 29.) 

1 Jr.. 810 
7 1 7 .089 
7 1 7 . 470 
7 1 7 . 462 
717,026 
717, 138 
71 7 ,1 68 
717.446 

© 1903 SCIENTIFIC AMERICAN, INC.
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WOOD or METAL Workers 
\\'ithOtlt Steam Power shoa14 -- 0"" Foot and lrand Power �. Send for CaWop .. A.,··1\'Ood ... orldq 1IachlIwy, 

B-tath •• , eto. 
IBNECA PALLS MPO. CO. 
1iO,�Wator SI., �Deca PalJa, N.Vji!lli=!i: 

Wire Cloth, Wire Lath, 
Electrica.lly -Welded 
Wire Fa.brics 

C igar holder a n d  a sh receiver, J .  C .  D.  Ross 717,281 
Clamp applicahle as Ii clothes peg. S.  T. 

E l l i s  . • . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 367 
Clay or other insoluble materials, treating, 

M. W. Phillips . . . . . . . . . . . . . . • . . . . . . . • .  717, 1 1 8  
Clock, electric, M. �'Ischer . . . . . . . . . . . . . . . .  7 1 6 , 996 
C lothes line holder, A .  K. Rosenbeck . . . . . •  716,937 
Clothes pin, A .  McKee . . . . . . . . . . . . . . . . . . . .  7 1 6, 924 
Clothe� pin, J, W. Tillman . . . . . . . . . . . . . . . .  716,961 
Coal, etc . ,  appara tu8 fOl' handling, J. Cnmp-

bell " . • . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 1 6 1 ,  7 1 7, 1 62 
Coating irregular surfaces, G. D. Coleman . . 7 1 7 , 495 
Cock, lIoat operated, R. M. PauL . . . . . . . . .  717,018 
C o ffi n  lining, metallic, W. W .  G rocott . . . •  7 1 7 , 391 
Coin controlled case for fans, etc. , F .  A. 

Cammann . . . . . . . . . . . . . . . . . . . . . . . • . . . .  7 1 6 , 863 
Coke oven unloading mechanism, G. H . 

McCracken . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Conveyor, C. J. Allton . . . . . . . . . . . • • • . • • • . . •  
Cooking apparatus, stl'am, H .  Sieling . . . . .  . 
Corn gathering and husking machine, A. 

7 1 7 , 440 
7 1 7 , 063 
7 1 7 , 037 

Asper . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 153 
Corn 

B�u�.
lnta���e;.

O
.
d

.��': .
s

.
h

.
r
.
e�.�i�.� .��:�.I��: 7 1 6 , 905 

Corn husking and stalk ('utting machine, J .  
Kolling, et al . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 220 

Corset clasp, E.  �r. Brigham . . . . . . . . . . . . . . .  7 1 7 , 333 
Cover blanks, aSt'mbling uf'vicp for forming 

straws Into, :\1. Van dpn Heuvel . . . . . . . 7 1 7 , 476 
Crane, charging, C.  L. Taylor . . . . . . . . . . . .  7 1 7 , 052 
Crane, charging or discharging, C. J .. . Taylor 717, 053 
Crane, traveling, J.  G. li'ail'hanks . . . . . . . . .  717, 370 
Curling iron heater case, �I . J. llaloof . . . .  7 1 6 , 01 5 
Current dlrectol', J. Re id, .Jr . . . . . . . . . . . . . . 7 1 7 , 4 5 1 

_ _  .I Perforated Metal f II Current protective device, W . A. TIl)·lor . . . .  7 1 7 , 31)0 
-.-.. u l( "d. i Currents, means for transforming alternnt-in S '  lng, J. E. Woodbrillge . . . . . . . . . . . . . . . .  7 1 7 , 5 1 8  

Manufactured by c urrW��db:[3::fO��.
i�� . .  �����I���i

.
l�� , 

. .  �: . . . �: 7 1 7 , 488 CLINTON WIRE CLOTH COMPANY, CLINTON. MASS. Currycomb or card clean .. r, C. E.  Fland .. rs 717, :177 

CHICA.GO SA.N FBANCI8CO Cushion machine, J. C. Linde r . . . . . . . . . . . .  7 1 7 , 10:\  
Cut ou t,  J.  W. Hmwll . . . . . . . .  : . . . . . . . . . . .  7 1 7 , 201 

FOR LI G HT A N D  M E D I U M  WORK g�rh.��n�e��t,:'�f.��n�i . 1;\ . I�!� i�;�(;'i : : : : : :  m:��+ 
Dptector. See Electric ('il'cuit ground detpctol'. 
Dish cloth, chain, C. D .  Hunt . . . . . . . . . . . . . .  7 1 7 , 004 

this new If Inch 
Display case, folding, C. S. )Iorris . . . . . . . .  7 1 7 . 433 
Display rack, W. H .  Blundin . . . . . . . . . . . . . .  7 1 7 , 157 

UpriJilht Drill is the best tool made. Door for banks, etc. , trap, J.  'V. C n stlemun 7 1 7 , 1 64 

Substantial, .... II built. up to date. The Door l o c k ,  sliding, F .  J .  Hllnrahan . . . . . . . . 7 1 6 , 890 

,- B. F. BARNES 
driVing power is stronl{ and pus1t1ve-the g�fiil�� f��v���,

s
' l �: �:::����,; : : : : : : : : : :  +� +:�g� �rlt���R ��g::,r�lli�i:r��et�a�i'i.�t�P�g:.t- Drilling machine, R. W .  l" rost . . . . . . . . . . . . 7 1 6 . 884 

.ng matter on request. Drip pan indicator device, F .  E .  Wiesner . . 7 1 7 , 309 

_,.::;;;;;::;B;.;F;.;B;A;R:N;E;;S;C;O;:;;M;P:A:N:Y:,::;:R;O:C:k
f:o:r:d:. :1;-1 1 .  g�:�nr�p:a

a
r���;s, 

a}�a�mg;'�r:�le�: . .  � :��� m:��g 
Ecc�ntric, adjustable, W. D .  Run<llptt . . . . . 7 1 7 , 282 

WE GIVE TIME Egg tpstpr, J .  CarlPll . . . . . . . . . . . .  , . . . . . . .  7 1 7 , !!4:! I:' Electric hatt"r)· . H. Hu ls('y . . . . . . . .  7 1 7 , 394, 7 1 7 , 391\ 

fi to th t CYPHERS Elp('tric circuit ground dptpctor, F .  Con-
;k�\J"BA..j�Re

8 pr�duce better rad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 6 , 86S 
suIts than any other machine made. Elt'ctric conduits, making, A .  }OI. Loug-pe . . .  7 1 7 , OO!) 
�arantee says they must or yourmonq Elpctric curreuts, distributing, E.  A rnold, 
all back. Write £or 196 pase Book No. et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 065 1st --How to •••• lIon8,. "'lth Poultr,. Elpctric currlmts, gt"ueruting independent, J:ctlDfo�:�t:;:O:����&t:b- liio'ili,in E. Arnold pt al . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 152 

"\ Cyphers Incuba.tor Compa.ny. ������:� ��':h:��P F�;rs�;�m�pr::t"o��tid: ' w: 7 1 6 , 953 

Balllllo, N. T. ChI_ ilL Boato.., I1 .... N ... T .... "... R. Binkley . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 32 7 

SEBASTIAN-CLARK 
MACHINERY COMPANY 

MASt.'FACTVBBBS OF 

Elp('tric mptpl's, fl'pqupncy-compensa ting 
mpans for, A .  G .  Ilu vis . . . . . . . . . . . . . . . 7 1 7 , !l58 

Elpctric motor ('ontrollt'-l', I-I. R. Stuart . . . . .  1 1 7 , 05 1  
Elt'-ctric oscillator, tunPlI, J.  R.  Stonp . . . . . .  7 1 7 , 5 1 2  
Elp,.tric rl'cording instrnment, F i s h  & C o x  7 1 7 , :1 
Electric switch, W. M. Brown . . . . . . . . . . . .  7 1 7 , 07 1  
Electric t i m e  switch, W .  B .  Coulter . . . . . . . . 7 1 6, 869 

T 1 D N El"ctrlcal distribution, J.  S.  Ston" . .  7 1 7 , 467, 7 1 7 , 5 1 5  

00 s, ies and ovelties EleC�!i�1 ?����I��.
t��� . .  

s:·
.
s�:� , 

. .  �: . .  �71 ��2��: 7 1 7 , 464 

Experimental Work on Inventions a Specla.lty. 
WE MAKE AUTOMOBILES TO ORDER. 

1 606 " 1 608 N .  Broadway. St .  Lou is, Mo. 

W!!lls. Oil and Gas Welisdrilled 
bycontra.ct to &nydepth from 50 
to 3000 feet. We also mannfac-
��n:r'b

fu
���

h 
::;.�

r
�

.:.n
p
,
!
re 

lIILIIle. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exa.ctly what 
Is required and send for illus· 
trated catalogue. Address !!1!�E�\!.!!� A N D  SUPPLY Co. 

Yor.x, U. B. A.. 

Elpctrical switcb, H. IAlmax, et u l . . . . . . . • .  7 1 7 , 227 
ElectriCity met"r, P. Rouge t .  . . . . . . . . . . . . .  7 1 7 . 1 2� 
Eh'vator, J. J. 8levln . . . . . . . . . . . . . .  7 1 G,9�9, 7 1 6, 950 
Eleva tor ('u rs or Ufts, sat(>ty hru ke for, 

W. G .  !I[en,les . . . . . . . . . . . . . . . . . . . . . .  7 1 7 . 240 
Ellipsograph , E .  N. Dllrt . . . . . . . . . . . . . . . . . . 7 1 7 . 0R2 
Engine, T.  W. Johnston . . . . . . . . . . . . . . . . . . 71 6.91 10 
Engine, E. Fl. Thomas . . . . . . . . . . . . . . . . . . . .  7 1 7, 1 �6 
Engine, O. B. Nestins . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 445 
Engine and driving gf'ar support for stpum 

wagons, P. H .  Whih' . . . . . . . . . . . . . . . . . .  7 1 7, 5 1 7  
Engine attachm"nt, rotary, C .  II . Hill . . . . . .  7 1 7 , 001 

. Enginps, plf>ct ricnl btuitpr for gaR, E. J. 
Stodda rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 6, 466 

Envelope, A.  A. RlttpuhollSf> . . . . . . . . . . . . . . .  7 1 7 , 279 
Escapempnt motion, W. J. RhortiIl . . . . . . . . 7 1 6, 948 
Evaporating distillp r ' s  rpsidups, apparatus 

for, J .  M .  J ' Th ierry . . . . . . . . . . . . . . . .  7 1 7 . 054 
Evaporator, Conk & llasch kp . . . . . . . . . . . . . . .  71 6j)87 
Explosive, L.  !I[cDan l"l . . . . . . . . . . . . . . . . . . . .  7 1 7 , 441 
Extinguisher, N .  Galipeau . . . . . . . . . . . . . . . . . 7 1 7 . 1 86 

Th P f t· f P '  Th d '  
, Eye, C .  C .  Mund . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 1 09 

e er ec Ion 0 Ipe rea mg Fan, ventilating, W. Bmrows . . . . . . . . . . . . . .  7 1 7 , :139 

Is admitted to be reached when our Fare reglstet . T. S. Huntington . . . . . . . . . . . .  7 1 6. 897 

N DU PIPE THREADING Farm gatp, E.  Bowshpr . . . . . . . . . . . . . . . . . . . . 7 1 7 , 330 o. 
MACHINE Fped watt'r hl'ater, C.  H.  A t k ins . . . . . . . . . .  7 1 7 , 494 

Is used. As a hand machine It is the Fence post, C. H. Hutchings . . . . . . . . . . . . . .  71 6.898 

�II y��?�?�I"�M� :.!}.�,,:!��
n
!l\,:":'.!e �����/osJp<?r

c!�I����f.!� . 
pole, 1 . 1\1. Warnp r 7 1 6,968 

tlon. One va.luable feature Is. that It Fertilizer sprea<l"r, .T. R .  & C .  E .  Portpr . .  7 1 6 , 934 �,�� a!r:t��� ��h8'i:'trh:�ddt-::
e
�� Fibrous matprial, producing moldpd n rtt clt>s 

cut. or- Sond, Lor /')atalo!}ue. from, J. W. Strehli . . . . . . . . . . . . . . . . . . . . 717,050 

THE MER ... ELL MFG. CO. F i l e  blndpr bar, W. H .  I'pll . . . . . . . . . . . . . . 7 1 7 , 41 2  

1.501 Curtiss St.. Toledo, Ohio. File o r  drawer for card Index"s, P. H . 
Yawman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 490 

Howard Two and Four Cycle 
MAR I N E  

_��""S<..-:.... � '" �,.., "'" j! - - - -�� " 

� < ,' �� _ cc� �-�_ - - ! 
�-- -� � ---==-- -=------= 

AND 

AUTO M O B I L E  
M OTO RS 

Write for Cat. Grant Ferris Co. 
Troy. N. Y. 

Oueen Transits and Levels 

Filter, J .  A .  D avidson . . . . . . . . . . . . . . . . . . 7 1 6, 089 
�'Ilter. oil, Maranville & Wu rdpn . . . . . . . .  7 1 7, 106 
Filtering or cll'aning plant, watt'r,  H. C.  

Schlichter . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,032 
Fire alarm box kpys, keeper tor, C .  E.  G ib-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7, 1 88 
Firearm head - rest, Ma rsland & Gaut . • • . . •  7 1 7 , 0 1 1 
Firearm sight, R.  H. Smith . . . . . . . . . . . . . .  7 1 7  , 29� 
Fire extinguishing tube, dry compound, A. 

& T. R. Hopper . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 200 
Fire lighter or like blocks Into solutions. 

dipping, E .  Pollard . . . . . . . . . . . . . . . . . . . . 7 1 7 , 449 
Fire shield, portable, E .  D .  C undell . . . . . . . 7 1 7 , 1 73 
Firps in oil tanks, means for extinguishing, 

W .  F .  Gaul . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Fisb cleaner and scalpr, J.  Ju. cobspn . • . . . .  
Fish cleaning <levlce, W .  H .  Jacoby . • . . . .  H igh G rade I nstruments with the Latest I mprovements. nshlng lIoat ,  J .  F .  Marsters . . . . . . . . . . . . .  . 

100 page En- 240 page Math- �'lasher, automatic electromagnetic,. P. E .  

7 1 6, 885 
7 1 7 , 408 
717, 206 
7 1 7 , 2:)7 

g l n e e r i n g  I THE QUEEN I ematiCal Cata- ;  Oswald . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 ,015  
Catalogue on l o g  u e on al>- Flashing apparatus for use In taking pho· 
application. plication. I tographs, J .  Schmldt . . . . . . . . . . . . . . . . .  7 1 6, 940 

E NG I N EERS' AND D RAFTS M E N ' S  S UPPLIES. I Flonr, m a k ing, J.  E .  l\Htchell . . . . . . . . . . . . . . 7 1 6 , 920 

QUEEN & 00 0 t' I d S i tifte Flul<l mete r .. 'cording appara tus, G. X . 
• , I:8:::m':�nv'

o;l:s, Wittmer . . . . . . . . . .  ; . . . . . . . . . . . . . . . . . . . 7 1 6,973 

5 9 Fifth Ave •• New York . 1 0 1 0  Chestnut St . ,  Ph i la . ������:t:,
ta�� , �: �ll��;;:�� : : : : : : : : : : : : : : :  m:�&� 

GAS ENGINE 
IfiNllEIS 

Furnace bosh plat .. , blast, J.  C. McCausland 7 1 7 , 248 
Furnaceo for burning powdPl'pd fll(�I ,  W. 

Westlake . . . . . . . . . . . . . . . . . . . . . .  , . . .  , . .  7 1 7 , 306 
Furnact' for glowing molds for DlPtnl {'ost-

Ings, H. Elmqvlst . . . . . . . . . . . . . . . . . . . .  7 1 7 , 086 
Fnrnacp gratf', spctioll ul,  ��. I. .TnUPI!L • • • • • • 7 1 7 , 503 
Furn8C'e f) l'  hf'urth, II. Sc-bwil'hns . . . . . . . . . 7 1 7 , 034 
(lah, .J. W .  Thompson . . . . . . . . . . . . . . . . . . . .  7 1 1 , 472 BEST MADE. Game an<l puzzle hlock , R. W .  lII ull slipld . . . . 7 1 7 , 105 

For Marine, Automobile or Statlonary 

I 
Gam<> n ppnratUlll, Rh�v('l's

,.,
& Kl:'llpll'l· . . . . . . . • 71 7 , 1 2 8  

Engines. }'ul1r Gusranteed. Gnmp apparatus, E .  S. F .. tUs , . . . . . . . . . . . . . .  7 1 7 , 366 

Write for Circular. GarmC"nt holdpr and trousprs strptcb('r, (�om-
The CarllAle & Finch Co.. blned ,  .' .  B .  Walt.·r . . . . . . . . . . . . . . . . .  7 1 7 , 147 

233 E. (.l.iU.wn Ave., \.:l1lclllllati. u.nio Garmpnt Rupportpr, L. ".,.prtbeim . . . . . . . . . 7 1 7 , 305 

co. 
sr. LOU.!$, MO 

G a rmpnt supportpr, E. Wolfbnupr . . . . . . . . . .  7 1 7 , 485 
Garml'nts, ptc. , fastt'nl' r  for, A. II. Faulk-

ner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 37 1  
Gas burnpr, S.  Tranht.·1 . . . . . . . . . . . . . . . . . .  7 1 6,964 
Gas gPIlPrator, acpt��I('np, .T. n. };'orsy th , . . 7 1 6, 883 
Gas gen('rator, apptyll'Ill' , A. H. Pht'lps; .T r .  7 1 6 , 933 
Gas gpnprator. H et"tylt'IH', G. E. La Cl'll . .  7 1 7 , 22 1  
Gas ignitpr, H .  Bprgupr . . . . . . . . . . . . . . . . . . 7 1 6 , 855 
Gas plpp cut off val V" . Mulott & Tuggle . . 7 1 6,916 
Gas producer, R .  C.  ppabod;\' . . . . . . . . . . . . 7 1 7 , 266 
Gas rptort cba rging apparatus, G .  A . Bron-

der . . . . . . . .  c . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 334 
Gas Baving attu('hmpnt,  �iPRR & Lungt' . . . . . 7 1 7 , 278 

o L . H O L D EN 
R E A L  E STATE T RU ST BLDG PH I LiI"  PA 

RSEGEAA'LEiY ICE MACH I NES 

G a Rolinf' PIIg-iup. E .  N.  Kokpll . ,  . . . . . . . . . • . •  717,417 
Opar, rhnngpu hll' Rpl'pd. n. I ..... . T( ,ft's . . . . • .  7 1 7 , 409 
(1(�I\I', t ro llsmisrdul I ,  )1", H. IA'w i R  . . , . . . . • . • .  7 1 7 , 225 
( h·ar.  v U l' l u blp Rpl'  ... d ,  ( ) lI�h & "'"nddpl1 . . . . . 7 1 6,929 
n l�H.r,  vu rialjl .. �pf>pd • •  J. �f. ()u�h . . . 716, 929, 716,930 

. U h l se hy fitret<>hlng. aPPll l'u tuR for th" 
Ill fl n nfQC'tm'(> of plutp, F. .  Il"'tHII·(·a n l t  . . . .  7 1 7 , 378 

Hh'�M ('n t t(�1' and marl.:, . " , H. L. NottN· . . . . 117,259 

r E. r I ',  l 4. ( r � E. f, T I r 4. f ' l  H I � "T ' I U ln l'(� : f� l"tlH1 tl lg,  �mooth i l l g ,  n lHI polishing 
upparatus, pilltc,  E .  nll !:nall . . . . . • . • •  716,9B1 

(Conttnued on page 10) 

THE M I ET7 It: W E ISS KED08ENE Size. from ... 
1 to 60 H. P. and GAS ENGINE burns K t.:.kOS};NE cht'aper and safer than I,."llsohne. Automatic, simple. relinblt:i. No electric hat­tery or flame used. Perfect regula­tion. Belted or directly cOll}lled to dynmao for electric Itg'htin�, charg­lD{\ storsgp. batteries, pumpmg ana 

o powr. Prlfl���: 1 2S-13S MOTT ST., NBW YOBK. 
,\ UOPTEU BY U. S. GOVERNMENT. 
1 I 1K'he8t Award direct coupled 
���idn;�d�r.ar;a��I::��l��� l�: position, 1 901 . Gold Medal. Charleston, S. C., Exposition, 1902. 

Large in diameter and 80 solid steel forged. No to break. or balance wheel 
o L DS g::..rl':.e ".�"""\IJ4lr. ENGINE. 
Safe, sure aDd economic-
��. 50 Sh���na70�fI:e:n� 
�!ll'��e � c�t:k!�:. h. p. 
Old8 Motor Works, 

216 River St . •  Lansing, Mich. 

A Un i versal Rotary 
Pocket Measu re 

It is the only prsl"tica.l all-around measure ever made. :Measures cunes of nIl kinds as easity as straight work. AM 81mple aM a r rule. In £let it  is simplY a te\'oh·iug" rule. 
A time and brnin-saver that 18 pralMed by 
all ", ]to know Its merltN. A('curate, and anyone csn use it. For detalItld dl:sc.lp-

"' r-� ' - �;i����i����EH MFG. CO., �tl .. Pointer to Z"ro 96 Lake St., Chlc8&'o, 111. 
------------.-- � -

M O RAN FLEX IBLE  J O I NT 
'or Steam, Air or Liquids. 

Made in ali sizes t o  stand any <leslred 
pressure. Moran F lex ib le Steam Jo i nt Co . . I nc'd. 149 3d East St., LOUISVILLE, Ky. 

THE OBER LATHES « For Tumin" Axe. A<lze. Pick , 
Sledge, Hatchet. Hammer, Auger, 
File, Knife al1d Chisel Hand les. 
Whiffletrees, Yokes, Spokes, Porch 
Spindles, Stair Balusters T�ble 

� and Cha.lr Legs and other irregular 
work. 

II:r'" Send for Circular A. The Ober Mfg .  Co • •  1 ° Bel l St. ,  Chagrin Fal ls ,  0. ,  U.S.A. 

'f/- pr ��t£������r�cnts 
entangli� anel gives three t i m es 
the C"p�Clty of any other C l i p  for . attacblng papers together. 

Best do Cheapest. All StaUonfr8. 
. CLI PPER lUFG. CO., 
, New York, 

BRASS OR STEEL. Ii.  S. A. 
For free samples and information write to  '1/8. 

JUST PUBLISH ED 
HARDENING, 

TEMPERING, 
ANNEALING 

and 

FORGING OF STEEL 
By JOSE PH V.  WOO IlWORTH 

Author of " DIES, Their Construction and Use." 

Octavo. 280 pages. 200 lUustratimul. .Bownd in Cloth. 

PRICE, $2. 5 0  
A new work from cover t o  cover. treating in a cle"r, 

concise manner all modern pl'ocesses for the Heati ng. 

�:::'«;'�!!i�Kg rr����e�a��fl:�oo��I��:��g r:�e 
cal value to metal-w orking mechanics in generaV. with 

, speCial directions for the snccessful hardening and tem­
pering of all steel tools used in the arts. Including milling 

g�Ug�'':;tR:: ����ge�I:�'J���i��3°:l� �y�gs
ag? :t:�i 

::�:l �:��: :gg::, ���'r �l:s��p�r6ri�t :s
n:�Nti�rlo��3 

Implements of steel. both lar"e and smail. In this work 
t h e  simpletst Hnd most satisfactory hardening and tem­
pering processes are given. 

The uses to which the leading brands of steel may be 
adapted ure concisely presented and their treatment 
for working under different conditions. explained, also 
the special methods for the hardenint and temperin!! of 
�¥e���l��:y,

d��
. 
w!�s�r,n:::r'?�r:�rC�1 

e
p���[se,., n�:�� 

bodied, Dlaktng the vol ume a text book on tile treat­
ment of steel as m odern demands necessitate. 

A chaptel devoted to the <llfferent processes of Cuse. 

::.:J':��iWfei':.:t�'i,'�l:,:'I:t�4'a�b1;:���
a
��':{:fep;: 

Tool .. of vari ous kln<l s. The llIustrations show th e 
m echanic t h e  m ost up-to-date devJCes, machines and 
furnaces wh ich cOlltribute to the attainment of saUs­
factory re.ult," in this highly important branch of mod­
ern Lool-makinli{. 

Sma for <lescriptive circular. 
MUNN &. CO.,  3 6 1  Broadway, New York 

Turning a New Leaf 
A n e w  epoch in the making of Encyclopredias for English readers is inaugurated by 

I I I Volumes I � Ai_ 1 15,000 Pagesl 

ilUlIIMtII1ML 
--

E D I TO R S  
Daniel Coit Oilman, LL.D.  President of Johns Hopkins University ( 1876-

1902), President of Carnegie Institution. 

Harry Thurston Peck, Ph.D.,  L. H. D., Professor of Columbia University. 

Frank Moore Colby, n. A. ,  Late Professor in New York University. 
(ASSisted by Nearly 200 Eminent Editors and Contributors) 

New in Its Meth ods 
. ,,:,"e of today demand quick and direct answers to our questions. This is at-

tamed m the NEW INTERNATIONAL by the alphabetical arrangement of 
subjects (instead of topical grouping) and by the abundant cross-references. 

New in Its Facts 
All the newly discovered facts and principles i n  the realm o f  Science Inven­

tion , Discovery-are incorporated i� the NEW INT�R�ATIONAL, bridging it 
thoroughly up-to-date. The populatIOns and other stahstlcs of cities and countries 
are the latest official cen!,us-fi�ure!, C!f the ��rious Governments. In Electricity, 
the theory of Electro�ytlc Dl!,so<;latton , '\\ lreless Telegraphy, Transmission of Power and other practical apphcatlons are fully treated. 

O ver 7000 New Illustrations 
. Pictures spe.ak .a universal tongue and render concrete the ideas under-

lymg verbal �escnptlOlls. THE NEW INTERNATIONAL includes thous­
ands of cuts 111 the text and hundreds of full-page plates in black and 
white and in colors, excelling any other English work. 

The On ly  New Encyclopaed ia Issued i n  the Last Ten Years 
65,000 Titles,  1 00 , 000 Subjects. 

SEND FOR SAMPLE PAGES-FREE 

Showing type, methods of treatment of the subjects, 
specimen plates of maps, colored and plain illustra­
!10ns, names of contributors and iuformation regard­
rug a 

Special Discount to Those �eaders 
Subscribing Now 

and our Little-at-a-Time Payment Plan 

DODD, MEAD & CO., 
372 FIFTH A VENUE 

NEW YORK 

containing descriptions, 
sample p8$les, colored 1 1-

lust rations a n d  maps and 
information regarding dis­

count and littie-payruent plan 
for �C1EN T1FIC A�IERIC.AN 

readers. 

Post 01/lce . . . . . . . . . . . . . . . . . . . . . .  , 
. . . . . . . 

State . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

© 1903 SCIENTIFIC AMERICAN, INC.
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CRAMER 
Crown 

Plates are 
more rapid 

than any 
other plate in 

the market 
With this 

plate clear 
quick 

printing 
Negatives 

can be 
secured 

These plates 
are 

especially 
adapted fOl 

Tourists 
using 

Hand­
Cameras 

G. CRAMER D RY PLATE CO. 
Offices in 

ST. LOVIS, MO. 

New York : 3 2 · East 10th Street 

Chlcaao : 1211 Masonic Temple 

San Francisco : 819 Market Street 

Glass, lear for annealing plate, J. W. 
Cruikshank . . . . . . . . . . . . . . . . . . . . . . . . . . .  '11'1,1'1� 

Glasses, tumblers, etc . ,  device for rinsing 
and washing, E. Witte . . . . . . . . . . . . . . . 717,061 

Golf ball, L. M. Selzer . . . . . . . . . . . . . . . . . . . 716,945 
Governor for explosive engines, H. H. & 

C. B. Segner . . . . . . . . . . . . . . . . . . . . . . . . 717,508 
Goverllor, pressure, A. Roesch . • . . • • • • • • • . .  717, 122 
grass edge trimmer and Bod cutter, C. A. 

Sager . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717, 030 
GUll, \Volferspel'ger & Moran . • • • • • • • • • • • • •  717,486 
Guu carriage, De Nordenfelt & Ternstrom . 717,258 
Guns to carriage axles, means for securing 

the pivots of, G. Ehrhardt . . . . . . . . . . . . 717,364 
Hackling machine, J. P. & N. Fraser . . • • •  0- 717,380 
Hall' retainer, M. A. Gouy . . . . . . . . . . . .  , . . •  717, 499 
Hammer, tilt, B. C . ,  A. M. & J. M. Schro-

der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,289 
Hammock, O. Potter . . . . . . . . . . . . . . . . . . . . . . . 717,119 
Handle fastening, 1 .  Nellenbogen . . . • • . . . • •  717,024 
Hanger. See Joist hanger. 
Harrow tooth and means for supporting 

same, J. Macphail . . . . . . . . . . . . . . . . . . . .  716,912 
Harvester, bean, D. J. & J. C. Morrow . • . . .  717,435 
Harvesting machine conveyor slat, J. W. 

Poindexter . . . . . . . . . . . . . . . . . . . . . . . . . . . 717, 267 
Headers, tilting lever handle for, J. Mac-

phail . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,913 
Headlight for street cars, etc . ,  adjustable, 

G. F. Chapman . . . . . . . . . . . . . . . . . . . . . . 717,076 
Heating apparatus, C. M . .  Kemp . . . . . . . . . • .  717,214 
Heating apparatus, A. M. Roemer . . . . . . . .  717,280 
Hoist, E.  Y. )loorp . . . . . . . . . . . . . . . . . . . . . . . .  717,243 
Hoisting apparatus, C. L. Kellnicott . . . •  717,215 
Hoisting apparatus, Johnson & Scarborough . 717,410 
Horses from vehidps, device - for clearing, 

L. L. &. J. W .  Fox . . . . . . . . . . . . . . . . . .  717,379 
Horseshoe, rr. F. Judge . . . . . . . . . . . . . . . . . . . •  71 6,001 
Hose, etc . ,  supporter for, M. Stern . . . . . •  717,045 
Hot air furnace, F. 1 .  Jones . . . . . . . . . . . . . •  717, 502 
Index, H. J. Van Gt-Ider . . . . . . . . . . . . . .  717, 145 
Induction coil or like instrument, O. H. 

Huebel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,20a 
Inflatable devicl:'s, closure for, 'V. Ii'. Lott . .  717,229 
Inhaler, S. A. )lorse . . . . . . . . . . . . . . . . . . . .  717,436 
Insulator for high potential lines, C. E. 

Barry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Insulator, section, J. M. Andersen . . . . . . • .  
Insulator, third rail, E. Gonzenbach . . . • . . . •  
Internal combustion engine or motor, C. E. 

Henriod . . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  PUBLIC SALE OF 

VVoolen and VVorsted Jar cap or cover, D. B. Smith . . . . . . . . . . . • .  , nills I Jar cover fastening, J. S. Giles . . . . . . . . . . .  . 

717,000 
716,951 
717,388 

, Jars, etc . ,  covel' or stopper tor preserve, 
With Machinery aud Valuable Water Power, JOist" h�I�g��

irn
J. "W." 'A���y : : : : : : : : : : : : :  n+:�i� at TRENTON, N. J., on Wednesday, J anuary Jourllal box, F. W. Sherman . . . . . . . • . . •  , 717, 127 

28, 1903, at 11 A. M. For inspection, descript- Journal box, S. & S. J. Reynolds . . . . . . . . 717,4;;2 
ive cataJogue, maps or particulars respecting Kettle or pot scraper, A. M. Schiele . . . . . .  717,436 
the manner in which the property will be Key remover, H. M. McCall . . . . . . . . . . . . . . .  717,438 
o1fered, apply to Lacing hook, covered, Look & Estabrook . .  717,505 

Lamp carbon holder, electric, P. }1\ Maines 717,233 
Execntors S. K. Wilson Estate, Trenton, N. J. Lamp, electric, M. W. Hanks . . . . . . . . . . . . . .  716, 889 ----------.------------ Lamp, electric, A. J. Wurts . . . . . . . . . . . . . . .  716,974 

Automob l' l e  Eng·l ne  tor Lamp, electric are, H. Cuenod . . . . . . . . . •  717,497 
. . Business Lamp, gas incandescent, D. S. Williams, 

After careful te.tlng we olfer to the 717,482, 717,483 
pubilc, with confidence, the Lamp glower, electric, Potter & Nernst . . . .  717,022 
IS., B. & M. Compound Engine Lamps or motors, electric current controller Dimensions of Cylinder are 2� and 5 for incandescent, H. A. Strauss . • . • • • • •  717,468 in. x 4- in. stroke. Height of Engine Lantern, Menzie & Rogers . . . . . . . . . • • • . • • •  717,012 � iHis. Bts;r�� i�haff���tn:s�

gi
��j Lantern, J. T. Casey . . . . . . . . . . . . . . . . • • . . •  717,346 

k' b 1 f b Pisto Lantern globes, manufacture of, A. B. :VO�S 19f �:�h�::r� sip'°e��
e
'Air and Houghton . . . . . . . . . . . . . . . . . . . . . . . • . . . •  , 717,501 

boiler pumps connected from cross · Last, shoe, Caldwell & Damoll . . . . . . . . . . . • .  717,342 
head. Plain Flide va]ves. We also Lawn sprinkler, J . Smith . . . . . . . . . . . . . . . . . •  717,042 
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'= Limekiln, S. ",r. Shoop . . . . . . . . . . . . . • . . . • . .  717,459 
Linotype machines, matrix distributing me-

Cb� Cvn�wrl-t�r €x�bang� ' chanism for, C. A. Albrecht . . . . . . . . . . 716,975 

" t''' " \. "  tfci��� ���,rfie�' �'. TJ��:��� : : : : : : : : : : : : :  i� +:��g 
1 ).2  Barclay St .. NEW Y O R K  Liquid raising apparatus, A. Scholl . . . . . . . .  71 6,941 

1 24 La Sal le  St . ,  CH ICAGO t���\ �:��
n
:toiP������: �: ��

h
S:;��:';� : :  m:��� 

3 8 Bromfield St. , BOSTON I· MagJ�ti�. 
a��c��';:��'.

i
��� . �.

r
�.
k
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i
�:�: 8 1 7  Wyandotte St. , Magnetotherapeutlc apparatus, J. Burry . . . .  KANSAS C ITY , MO . . ����a��C��t�r��:�, :"'1', �i. ���

ll
�t�hi��� : : 2 0 9  North 9th St. . Mattress stutl.ing machine, Allender &. 

717,443 
717,072 
716,921 
717,407 

ST. LOU IS, MO, Mea:J��ki�r b�iid��s: ",;r;iie', "F."N:o·lf : : : : : :  m:ggj 
5 3 6  California St. , Measuring and drafting device, garment, SAN FRANCISCO, CAL. Mea��rir�i��st�����t: �i��t�i��i: 

. E: . W��t�� m:�n We will save you from 10 Measuring the energy of three phase alter-to 50% 011 Typewriters of all makes. Send for Catalogue nating current circuits, F. Conrad . . . . 717,496 
Measuring the energy of three phase alter-

RUBBER STAMP MAKING. - T H I S  nating current circuits, means for, F. 
article describes a simple method of making rubb�r Conrad . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716, 867 

stamps with inexpensive apparatus. A thoruuJjrb lY Meat tClldprer and seasoner, C. G. Childers . 717 ,077 
practical article written by an amateur who has had. ex- Metal and making metallic hydl'oxids, re-
oerience in rubber stamp mak1ng. One illustratIOn. ducing, II. S.  Blackmon· . . . . . . . . . . . . . . 717,328 
Uontained in SUPPL E M ENT 1 I 1 0 . Price 10 cents. ��or l\fptal rod 01' bar conveyor, J. R. George . . 716,99U 
sale by Munn & Co. and all newsdealers. M(�tering, multiratp, E. Oxley . . . . . . . . . . . .  717, 2()2 

Mop head and wringer, G. G. Glenn . ,  . . . .  717,01)1 
Motor speed limiting device, spries, L. A. 

Tirrill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 303 
Muffler, C. E. Christman . . . . . . . . . . . . . . . . .  717,078 

How Pennies Count 
Accident Insurance 

About four cents a day, what you spend for news­
papers, will procure you, if a preferred risk, an 
accident policy paying $3,000 for accidental death 
or loss of both eyes or limbs ; aud proportionate 
amounts for loss of one eye or limb ; $15 a week for 
total disability ; $6 a week for partial disability ; and 
double the above anlounts for injuries received in 
certain specified acciden ts, etc., etc. 

Life Insurance 
Fifteen and one-half cents a day wi11 purchase a 

life insurance policy at age 35 for $2,500. 
Twelve cents a day wi11 purchase a twenty-year 

endowment policy at age 32, paying <yon $1 ,000 cash 
at the end of twenty years if living, and insuring 
yon for $1 ,000 for the twenty years' time 

Life and Accident Com bined 
Nineteen and one· half cents a day purchases $3,000 

accideut insnrance and at age 35, $2,500 ordinary life 
insurance. 

VVho Says Insurance 
Costs a Good 

The " Wolveri ne " Three 
Cyli nder Gasol ine Ma­
rine Engine,  
The only reversing and self­
starting gasolin� engine on 
the market. Lightest engine 
fo the power built. Practi­
cal ly no vibration. Absolute­
ly safe. Single, double and 
triple marine and stationary 
motors from §( to 30 H. P. WOLVER I N E  MOTOR WORKS, G rand Rap ids, Mich.  

TriJll!',tilt'!I,shapes and 
clean!', and keeps the 
m,ils ill perfeet conrli­
tion. A complete man­
icure for man, woman 
or child. Silver steel, 
nkkel-l;llated. Sent 
post pald Oil receipt of 

Take No Chances 
It is easy to be poisoned with 

impure drinklnJl water. Dis· 
ease germs lurk in every drop. 
A void danger by using 

The Berkefeld Filter 
which is made on true SCientific princi­
ples and insures verfectly pure water. 
Easy to clean and care for. One gallon 
of pure water in four minutes. 

S��I�r
i
�J�;

r
it 25c KL lp.KLlP CO . .  563 So. Cl inton St. , Rochester, N .  Y .  Berkefeld Filter Co. ,  4 Cedar ,st. ,  New York 

ABSOLUTE RANGE PERFECTION Sold for Cash or on Monthly Payments. Money Refu nded alter 6 Mos.' Trial if 
Clapp's Ideal Steel R.ange 

is not perfectly satisfactory to YOUa My superior location in 9hio on Lake Erie enables 
me to construct tbe very best � teel h ange at tbe lowest pOSSIble price. Coal, Iron, Steel 

lind other !.'*)teel Range materials are Cheapest here. Freights are low and Labor is 
tbe best Large complete fac:ory with the best facUities, run by men wbo have 
bad 20 years' experience, insures ),ou gettinp: the .. t� notch " in a Steel RanJ:'e at .���::::" th�O�����s����n����l�

e
�o

b
��o

nd.
reight paid east 0 the Mississippi and north of 

. 
SENT FBFE. My complete catalogue of all s;zes and styles 
with or without reserVOir, for cit.y. town or country use. with 

�g�ksgg��d
i
��� ��:tt�'����t�;�¥o�n

e
t����t�teel Ra�e, which 

Chester D. Clapp Pract ical Slove and Range Man . 
, 6 8 8  Summit St. ,  TOI,EDO , OH IO .  

� POTTER'S . .  S PR I N G " BRAKE BlorKS . 
Adapts the whole length of shoe to wheel 

-_ . under all circum�tances. Dops not squeak. 
rattle, jump. or freeze up. W ill hold rubber � weal' shoe" without bolt" or screws. Rpecial 
�����"r� ����:ife�I�Jrgd:;:��

r
�: Y�V]�l.RJ.' STEEL BOLLS WORK SHOPS 

uf Wood and Metal \Vorkers. with­
out steam power, equipped with ���::�ar

ac
l�IS�I\I���:�U' a�tio�; 

S
;:'�i��i�

t
d: ' 'Ii: 717,  

1:l� SA V E Y O U R F U E L 
Steenbock . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,1 30 1I!I�tl\��'� f�:�I�II�;-�A;�;;��E 

for flattening wire for all purposes 
ar Send ffYl' Catal()gue. 

BLAKE & J O H NSON,  
B A R N E S '  F O O T  P O W E R  

M A C H I N E R Y  -
Mnsical instruml'ut, mechunical, E. S. Votey 7 1 7 , 1 -16 saving OH'r steam and a per-Nasal irrigator, C. H.  Pattison . . . . . . . . . . . . 71 6, 931 fret et'ollomkal hoon wheft' P O. Box 7, WATERBURY, CONN .  

allow lower bids on jobs, and Jl'ive Nipper, hoof, J. EmanueL . . . . . . . . . . . . . . . . .  7 1 7 , 1 79 wuod , ('oal (lr water are 
greater proUt on tbe work. Machmes Nut and bolt thrpading maehine, �'. P. 'l'!,:';h·'f:i,�t1o�;gh '?J������������������ .. sent ou trial if de8ir�d. Catalog J<'ree. Burnett . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717, 337 � O I L  S M E LT E R  M I N ES '" w. F 6. JOHN BA R N E S  CO. Nut, lock, A. C. Foot . . . . . . . . . . . . . . . . . . . . 7 1 6, 99S t;st/rOl :l ll; I l.� ·· .. W EstabU,h.d 181;. Nut lock, W. F. Collins . . . . . . . . . . . . . . . . 716,986 "c. En,)' >n a m Dividend-Paving Mining, Oil and i 1 999 R U B Y  ST. , ROCKFO R D ,  I L L .  Nut lock, J. Walsh, Jr . . . • . . . • • • . . . . . . . . 717, 058 fu l lv �lIaranteed. � SlT\elter Stocks Listed and 
_________________ ._. __ .�_. ----- Nut lock, "' ... . E. Ball . . . . . . . . . . . . . . . . . . . . . .  717,321 !�/�fe

e
�gm

e 
w

anted. • Unlisted, our
·

Specialty. 
. 

~ 
S . b P Beat Nut lock, Z. }1�rei . . . . . . • • • • • • • • • • • • • • • • • • . •  7 1 7 , 382 Weber (.;as &: Gasohne Engine Co., P. O. Box 1 1 14-a, Kamms City, Mo. 

• DOUGLAS, LACEY & CO . .  ' ,;< qua s ay Hens 
Nut lock , J. E. )10Iltgomery . . . . . . . . . . . . . . 717,4�1 

I i Nut locking devict', SCI'P,,", A. Budde . . . . . .  71 6,860 ... I Easier, neen attention only part of Nut ch A S G 717 39() IT  WI LL PAY YO U TO K N OW U S  wren , . • . .ray . . . . . . . . . . . . . . . . . .  , " • Bankers & Brokers. Fiscal Awents, time, brin!l: big price�. Raised in one Otfi . d' t ", H M 717 241 • 

� � ��:�rs, ��
t
r��e��

ves:;:� F.�I�IWRi� on 
c
�o;

n 
C�1�?I�g w�ves: m���

e
S
r
' f�; ' ��;l��;: , . We bU�d pafterns for all kinds of machin... Members N. Y. Consolidated Stock Exchange. 

BOOKLET and l earn this immemely iug, C. L. Hillman . . . . . . . . . . . . . . . . . . . .  717, 1 96 �� ��ve 
a:gd�i::����� :\i�"e

a'6°t':!!�h���'i:; & 66 BR OADWAY & 1 7 NEW ST . •  N E W  YORK. � 
rich home industry. Olivp crusher and pitter, Morris & Smith . .  717,245 for the accurate shapInJZ' and 8PRcing of the

:
. Rooklets ghln

J
Olll" SlJ('{essful plan fOl" l"ealizing the J arJl'e 'Sf 

Plymouth Rock Squab Co .. 1 4  Friend St . ,  Boston, Mass. Ordnance disabling lUCk, C. A. Seoane • • . . .  716,946 teeth of all kinds of �e8r- rack and ratchet Intere'!'t an proftttlo of lrutimate . mildn!!. oil :mrl ! 
Organic peroxid, R. H. Page . . . . . . . . . . . . . .  717,01 6 patterns. Superior to hand work and much . smelter Investments, sub. blanks, ull partIculars, etc., "CRt w-
Oven dooI', baker's, T. Kleinhans . . . . . . . . . .  717,217 cheaper. Booklet tree. At-:free on applleatlon. Ii 

Apple Economical Overalls, L. A. Guitprman . . . . . . . . . . . . . . . .  717, �92 BUFFALO GEAR & PATTERN WORKS, Buffalo ,  N. Y. · .... eeeeEE!_EEeE!EEeE!eeEE!�€€· 
An� posith·ely the h< st Oxidizing furnace, J . E. Grepnawalt . . . . . . .  717,093 
built for StatIODa'Y, Packing, metallic rod, Lochridge & Farris . . 717,008 
Automobile an..! 1\oIa1' D8 Paper bag machine, W. Browtl . . . . . . . . . . . .  7 1 6,859 
Gas -Engines, either tOi c1J Paper basket, J. F. Donley . . . . . . . . . . . . . . . .  717, 362 

�'�}�:':;�h:�:��er!��t'tv:e Paper fixture, toilet, W. 1\1. DaviR . . . . . .  717, 174 

lIlllnnfacture of Ign iling Paper holder and cutter, toill:'t , Rust & 
l) y n a m o &, Magne os, 

Faulkner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,938 
Gov�rnors, Coils, Plu, � Paper machine drier spring roll, B. J. 
etc. Write for print d Reardon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 274 
mattt'r. The DBytt n Paper, etc. , roller for, J. "" .  Phuil . . . . . .. . .  717, 1 1 7  15!�':��:;! N���I����lt :'\t .  Clair St . ,  Vaytull, Uhio, U. S. A. Paths, tool for sm00thing gravel, G. J. 

717,003 I'Iiew YOl k stock carried by Cha.!! K l\'htler, 97 Reade Street, N. Y.; Hoskins . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Philadelphia Office, The Bourse ; ChiCago Office, 1 9-21 La Salle Street. Patterns in exact relative position on draw 
St. 1.on18 stock carried by A. L. Dyke. Linmar B\lildin�. Boston Stock . platps or upon the tablps of molding 
carried by Electric G88 Lightmg Co., H ! 5  DeVonshire �treet, Roston, "!\lass. i machines, applying, S. H. Stupakofl' . .  716,957 
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. . �" , .�: 7 1 6,958 ford, Conn. Pen with tlllpr curried in thp holder, fount-

ain, E.  0. ' Lytf' . . . . . . . . . . . . . . . . . . . . . . 7 1 7 , 420 
Ppncil hox , LongPl1f'cker & Hartzler . . . . . .  7 1 6,1)09 
Pencil hold('r, E. E. Long . . . . . . . . . . . . . . . . . .  717 ,228 
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Bv F RED T. JANE, Author of the Naval War Game (Krlegsplel). 

Used as a text-book in European navies. The on]y 
absolutely correct and complete work of the kind published. 

.l94 PAGES. 

OBLONG QUAR. TO. 

OVER 

CLOTH. 

.l,OOO ILLUSTR.A TIONS. 

PRICE, $5.00, POST FREE. The 
WOOD. 

Perforating machine stripper, rotary, H. S. 
Hpwston . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  71 6,895 CONTAINS :-�ra

�O�Fg::grl' .;Jss"ei�ry warship iu the world ; also a silhouette and a gun and armor dia-
Permutation lock , D. Churchill . . . . . . . . . . . .  717,350 

A high-class 
s e J t - r e g u l a ­
ting Incubator 
on asmall scale. &_iiiiii��': Fifty egg capa· 
c i t y . H e a t ,  
moisture and ventilation automatically 
and perfectly controlled. Price only $6.80. 

Send !or the Wooden Hen Book ! mail­
ed free, togetherwlth a book containing 14 
colored views and telling all about the 
E X C E LS I O R  I N C U BATOR , lt you 
name this paper_ 

OEO. H. STAHL, Quincy, Illinois. 

Photo�raphic developing apparatus, A. Pol· CONTAINS I-The length, beam, draught, horse power, speed. coal supply, number and size of guns, 
Phot�:raPb'i� '  '��g�ti���, " �pp�'r�t�J�' . t�� . d'e: 717,021 thi.ckness and disposition of armor of every warsbi� in the world. 

�r����ng: . .  ��.
S�.

i�l�: . .  ��l� . . 
�.�

i�.�
, 
. . 

�: 
. .  
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717, 1 04 
CONTAINS I-Tables of the size, weight, velOCity, energy. penetration, etc . •  of every gun of every navy 

PhotOgl'lIphic plate hold, , !,. ( ; . W. A rkland 717, 31 3  
In the world. 

Photographic platp hold!'r kit . A. Gafl'npy . . 717, 384 CONTAINS I-A series of chapters by noted AdmIrals, Naval Constructors and other experts of various Phot
;;��

a
s���c mJ�ll�lit:ctt��:: ���p s�

n I<J����:��� 717, ::l69 
navies, on vittll questions of the day in naval construction, tactics, and strategy. 

Photographing, J. Schmidt . . . . . . . . . . . . . . . .  71 6, 939 CONTAINS I-A comparative table (by the author) of the strength of the navies of the world-the most PiRPos, repetition action for, L. Charpiat . . 717, 349 scientific attempt yet made to classify the world's warships and navies as to actual fhzht .. Piling and wall structure, metal sheet, N. ing strength. 
S. Taylor . . . . . . . . . . . . . . . . . . . . . . . . . . . . 7 1 7, 1 35 

Pin, E. N. Gaillard . . . . . . . . . . . . . . . . . . . . . . .  717, 185 IT SHO ULD BE NOTED that this work is from the pen of a naval critic and experti whose reputd-
Piperidin salt and making same, W. B. i��ej8 wt�-��'h��
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���n:Jtlo':,I,"j: ' W: · :r;'�t��: : : : : : : : : :  m:g�� lind a place In every library. 

Plantpr and fertilizer dlstrlhuter, seed, O. -------------
Tipton . . 

·ic�i��d �� ��; �ii . . . . . . 717,473
1 MUNN &. CO., Publishers, 361 Broadway, New York. 
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JANUARY 10, 1903. 
Platen press inking mechanism, J. Thompson 717,143 
Platform canier, S. B. pp(Ok . • . . • • • • • • • • • • 716,932 
Playing ball, E. Kemp.ball . . . .  , . . . . . . . . . .  717,413 
Plo,,", E. T. Robinsoll . . . • . . • • • • • •  0 • • • • • • • •  7'17,453 
Plow, ditching, P. Dooling . . . . . . . . . . . . . . . . .  716,992 
Plow, gang disk, E. Manes . . . . . . . . . . . . . . . . 717,010 
Plnw, multiple or gang, N. Sanders • • • • • • • •  717,455 
Plow, rota.ry, J. Scott . • • • • • • • . . • • • • • • •  0 • •  716,94:i 
Plow, .idehill gang, L. G. Fairbank . . . . . .  717,087 
Polp, metallic, F. Relssner . . . . . . . . . . . . . . . . 717,276 
Pow .. 1' transmitting mechanism, friction, G. 

W. Marble . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,235 
Printing machine chase securing device, J. 

Thom.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717, 141 
Printing or like machines, apparatus for 

feeding separate sheets of paper in, M. 
T. Barber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,983 

Printing press inking apparatus, changer 
for, J. Thom.on . . . . . . . . . . . . . . . . . . . . . .  717, 139 

Pt'lnting press Inking apparatus, changer 
for, C. B. Mellen . . . . . . . . . . . . . . . . . . . . . 717,239 

Printing pre •• Inking apparatus, platen, J. 
Tbomson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,516 

Printing pre •• , platen, J. Thom.on 717, 140, 717,142 
Printing press sheet stralgbtener, F. S. 

Mathews . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,427 
Propelling mechanism for dredges, etc. , A. 

N. Cross . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,354 
Protective IlPparatus, W. Kalsllng . . . . . . . .  717,212 
Pulleys, wheels, ('te. , device for adjustably 

uniting the rim. and spokes of, B. Ded· 
man . .  . .  . .  . .  . .  . .  . . . . .  • . .  . .  . .  . .  • . . . .  . . .  716,872 

Pump, W. S. McRobert . . . . . . . . . . . . . . . . . . . 717,252 
Pump, centrifugal, E. G. Harris . . . . . . . . . .  717,096 
Pump governor, L. B. Fulton . . . . . . . . . . . . . . 717, 383 
Punching machine, metal strip, J. S. Stoke. 717,049 
Rack. See Dlsplsy rack. 
Rack teeth, machine for cutting, W. L. 

Cheney . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 1 67 
Racket or battledore, H. Smith . . . . . . . . . . .  717 ,041 
Racking 011' apparatu., beer, H. Torchlanl . .  716,962 
Radiator, A. E. Laycock . . . . . . . . . . . . . . . . . . . 716,906 
Radiator, electric, J. F. McElroy . . . . . . . . 717,442 
Railings, tool for fixing Iron, F. G. Olden· 

burg . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,261 
Rail jOint, H. B. Nichol. . . . . . . . . . . . . . . . . .  717,025 
Rail joint and fa.tenlng, T. F. Davies . . . . .  717, 357 
Rails onto their bases, etc. , appliance for 

fixing the npPf'r or wearing portions of 
compound tramway, W. L. Le Maitre, 
et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,224 
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Dueber-Hampden 
Watch 

"Accurate-to-the.Second. " 
No Bxposed Winding Wbeels. Sold In Cases only. 

We make the cases and movements, and guar· 
antee them both. Your dealer can supply you. 
Write us for "Guide to Watch Buyers/ free. 

DUBBER.HAMPDBN WATCH WORKS, 

66 Soutb Street, l:anton, Oblo. 

Ouality-Simplicity-Practicabil ity 

. •. ". • ,...!... 
e O _  " ct •• 

The World's Regulator 
Nearly ten million Elgin watches 
act as one great pendulum in regu­
lating the hours of business, travel 
and pleasure the world over. Every 

ELGIN 
Watch 

is made of the finest materials by 
the most skilled hands. 

THE DIXON MOTOR 

Du�ie1ua1sr�;�� M��� ':�hl=e�or�h:,a�� 
�il 

°O::�::On����lf
'

I
I
.
(I.�le Size 

Set. of Castings with cold drawn seamless 
cylinder, 1'8.dlating rings and aluminium case, . 1 5.00. �et of Castings with 80ft cast Iron cyl­
indt:r, Frt'nch pattern and aluminium crank 
case, $ 1 0.00. Set of Castinp with Iron crank 
case, $8.00. Comlliete set of Blue Prints with 
each set of CastinJrs. Sent C. O. D. if $2.00 la 
sent with order. 5 per cent. If cash i8 sent. 
DIxon Motor Co., St. Loul8, Mo. 

Always look for the watch word 
".ElgID," engraved on the works 
of the world's best watches.Send 
for free booklet about watches. 

are 
Alil801Int,�ly the BEST. 

They are Mechanically Col'1'8Ct, 

:nd"w�!�rg,�f,
d
'J;���{n N=;��!!:! 

:: t�2iea: �;e�:! e=t �o:=:n�u:,: 
Amateura of Americs. 

Railway contact box, electric, W. M. B�own 717,070 
Railway, electric, E. W. Farnham . . . . . . . •  716,995 
Railway fi.hplate and nol.e reducing device, 

H. G. Farr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 088 These are the three Important points studied In the Rall
;l?"sa�°!e �����

i
�.� . .  ����:����: . •  �' . . .  "!-: 717,020 manufacture of the wide ly celebrated 

Park City Milr. Co .. Inc., ChIcajr;o. 
BICYCLE TIRE REPAIRING. - THE 1 ------

Railway rail brace, W. E. Ball . . . . . . . . . . .  717,320 
Railway .Ignal and alarm, A. E. Caughey . . 717,075 
Railway .Ignal, electric, S. W. Hnll' . . . . . . 717,406 
Railway .Ignal, locomotive cab electric, 

Cutten & Fra.er . . . . . . . . . . . . . . . . . . . . . .  716,871 
Railway switch, S. Flerbaugh . . . . . . . . . . . 717,375 
Railway switch, Hoover & Workman . . . . . .  717,403 
Railway tie, G. W. Schellenbacb . . . . . . . . 717,287 
Railways, apparatus for at ' nmatically 

block .Ignallng on, F. B. Behr . . . . . . . .  717,325 
Range finder, A. A. Adams . . . . . . . . . . . . . . .  717,062 
Range hot water attachment, S. R. Stine . 717,047 
Retlector, H. C .  Hawks . . . . • • . • • • . • • . . • • •  716,891 
Regenerative furnace, J. A. Drake . . . . . . . . 717, 177· 
Rein .upport, W. S. Neal . . . . . . . . . . . . . . . .  716,925 
Retort furnace, rotating and discharging, 

I.  L. Briggs . . . . . . . . . . . . . . . . . . . . . . . . . 717,332 
Reversing mechanism, Tuck & Wassmann . •  717,057 
Revolvers, rear sight for, D. B. Wesson 717,478 
Rheo.tat or electric heater, G. P. Wisdom . .  717,310 
Rltle, A. Alf.on . . . . . . . . . . . . . . . . . . . . . . . . . . 716,976 
River banks, protecting, A. F. Smlser. . . .  7 1 7 , 039 
Rock drill, J. H. Redfield . . . . . . . . . . . . . .  717,027 
Rock drill attachment. J. H. Redfield • • • •  717,028 
Rocking chair, P. Fltz.lmmon • . . . • • • .• • • •  716,879 
Rolling .tock, monorail, J. A. Burns • • . . • •  717,338 
Roost, poultry, J. M. Reid . . . . . . . . . . . . . . . . 717, 120 
Rope tip, H. S. Durand . . . . . . . . . . . . . . . . . . 716, 877 
Rotary engine, E. H. Werner . . . • . . . . . . . .  71 6,970 
Rotary engine, J. Putman . . . . . . . . . . . . . . . . .  717,023 
Rotary engine, F. Gouger . . . . . . . . . . . . . . . • . .  717, 190 
Rotary engine, G. W. Soule . . . . . . . . . . . . . . .  717, 461 
Rotary engiLe, compound, M. E. Knight . . . .  716,903 
Rotary engine or pump, W. A. Morgan . . . .  717,244 
Rug loading and .till'enlng device, F. E. 

Klndgen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,213 
Sad Iron, J. F. Klngwlll . . . . . . . . . . . . . . . . . . 717,007 
Saddle and saddle attachment, riding, R .  

E. Whitman . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,307 
Safe, C. A. Barber . . . . . . . . . . . . . . . . . . . . . .  716,853 
Safety pin, J. Hancock . . . . . . . . . . . . . . . . . . . .  716,888 
Sale. recording .y.tem, M. A. Stone . . . . . .  716, 956 
Sap bucket cover, �'. W. Gunn . . . . . . . . . . . . 716,887 
Map bucket cover, M. V. B. Ives . . . . . . . . . .  7 1 7,005 
ba.h lock, H. J. Lomb . . . . . . . . . . . . . . . . . . . . 7 1 7 , 424 
Sau.age mills, etc. , base for, C. W. Lleblch 717,226 
Saw, crossen tt C. W. Eccleston . • • • • . . • • •  717,36.'3 
Saw tooth holder, H. A. Tracy . . . • . . . • . . . •  716,96.� 
Scaffold and fire escape, combined window� 

H. R. Cole . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 352 
Scalp, automatic grain, A. P. MacDonald . .  7 1 7 , 426 
Scale garment, J. Nelson . . . . . . . . . . . . . . . . . . 717,253 
Scraper, gJ:ound, P. E. lIonnerat . . . • • . . . . .  717, 01 .'3 
Scraper holder, cabinet, S. Dean . . . . . . . . . •  71 7,498 
Screw shaving machine, "T. L. Cheney . . . . 717, 166 
S�condary battery, W. Morrl.on . • • •  7 1 7 , 1 07,  717,108 
Secondary battery, I . KIt.ee . . . . . . . . . . . . . .  717,416 
Seeding machine, C. D. Poullle . . . . . . . . . . . .  717,268 
Seeding machine furrow opener, E. Base· 

man . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  717,l ti5 
Self acting brake, FI.cher & Schneider . • . .  717,182 
Shatt, fiexlble, H. W. A. Fette . . . . . . . . . .  717,090 

��:������g 
��f:ill� �;;fa��, ��I\';�. c;'i�;';�;' +� i:&�g 

Shept metal brushing machine, C. G. Wem-
linger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717, 150 

Shelf .upport, book, J. R. Baker . . . • . . . . . .  716,852 
Shingle machine, band saw, H. A. Park . . . . 717, 1 1 6  
Ships at sea, means for coaling, A .  C. Cun-

ningham . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 356 
Shirring band, .klrt, F. E. Bu.h . . . . . . . . . . .  7 1 7 , 1 59 
Shirt, B. Llcbtlg . . . . . . . . . . . . . . . . . . . . . . . . . .  717,102 
Shoe vamp stay, J. H. Charmbury . . . . . . . .  7 1 7 , 348 
Shoemaker'. jack, I. Holzmark . . • • • • . • • •  716,896 
Signal. See Railway .Ignal. 
Signal gong, electriC, H. C. Thomson . . . . .  7 1 7 , 1 37 
Signaling .ystem, electrical, A. C. & A. C .  

McKnight, J"r . . . . . . . . . . . . . . . . . . . . . . . . . 717,112 
Skirt drier, E. P. McCloskey • • • • • • • • • • • • • •  7 1 7 , 439 
Slicers, G. L. Leachman . . . . . . . . . . . . . . . . . .  717,223 
Sluice or runway, G. Telford . . . . . . . . . . . . . . .  717,301 
Snow plow, J. W. Rus.ell . • . • • • • • • • • . • • • • • •  717, 283 
Soap cake, N. J. Nlls.on . . . . . . . . . . . . . . . . . . .  717,25Q 
Socket, N .  M. Cox . . . . . . . . . . . . . . . . . . . . . . . . .  717,353 
Socket member, W. B. Murphy . . . . . . . . . • . .  717,240 
Sofa, couch, etc. , H. Heineman . . . . . . . . . •  716.892 
Speed changing apparatu., I. J. Foccart . .  716,881 
Speed mechanism, E. 'Baseman . . . . . . . . . . . . .  717, 154 
Speeding device, fitild pressure, J. Wiech-

mann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 308 
Sprayer, liqnld, L. A. Aspinwall . . . . . . . . . . .  717,314 
Spraying apparatus, T. W. Lubbecke . . . • . •  717,910 
Sprinkler head, Ray & McNeill . . . . . . . . . . . . . 717,272 
Stacker, pneumatic, E. P. AI.ted . .  , . . . • • • •  717,31 2 1' 
Stacker, pneumatic, A. A. Stelting . . . . . . • .  717,465 
Stairs, means for repairing 'Wooden, F. 

Jen.en . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 716,899 
Stall, cow, W. A. Snow . . . . . . . . . . . . . . . . . . . 716,952 
Stamp atllxlng machine, J. T. Welke . . . . • . •  716, 961) 
Stamp, time, F. W. Hubbard . . . . . • . . . . . •  717 ,40r. 
Staple, H. D. Rapson . . . . . . . . . . . . . . . . . . . . 717, 270 Starch, making, H. A. Fra.ch . . . . . . . . . . . . 717, 1 8� 
Starting gate, P. McGinnis . . . • • . . • . . • • . . • 717,249 
Steam generator, R. M. Oate . . . . . . . . . . . . . . . 717,260 
Steam heating apparatu., A. P. Broomell 717,335 Steam trap, expan.lon, C. Fletcher . • . . • • • •  7 1 6,997 
Steaming cabinet, G. J. Burns . . . . . • • . . • • . •  716, 862 
Steel seat, pre •• ed, W. S. Judd . • . . . . • • • •  717,21 1 
Sterilizing apparatu., Pf'ase & Tucker . . . .  717,448 Stitfenf:'l', garment, H. F{'der . . . . . . . • . . . • . •  717,373 
Stone, apparatus for man.factnring arti· ficlal, W. Bugler . . . . . . . . . . . . . . . . . . . . . . 716,861 
Storage battery, C. H. Clare . . . . . . . . . . . . . . . 717,351 
Stove, Holmes & Hampden . . . . . . . . . . . . . . .  717,097 
Stove ba.e. skirted, C. H. Bailey . . . . . . . .  717,318 
StOVf', heating, J". E. T. Dickinson . . • • . •  71 6,990 Stove, portahle, Mf'ttler & Rockwell . . . . . . . 717,242 Stovp, smoke consuming heating, M. Me· lnnemy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  716,922 StoVf', ventilating, F. R. Shafer . . . . . . . . . . .  717,290 
Stovepipe thimble, G. W. Stilson . ·  . . . . . . . . .  716,954 

(Oo1IUnued on page .) 

CRESCENT SAFETY RAZOR 
Mendl:'fi,

0f Sln
f,le Tube Tlres. - A practical article lllu._ 

i YOU ARE EASY �r!���d ep��'::�, �� 1��g':;J�h\',a���:r
a
;:�81�ru",,::� , and tbe n.e of pungfnre bands. 9 illustratIon.. Con- If you need a.carpenter to help you repair your roof with 

talned .In SUPPLEMENT 1 1  O:l. PrIce 10 cen�.. For Warren 's  Natural ASlIhalt Stone Surfaced Roofing 

OtES(.ENT 
.; . . . . . . . . .  . 

that the blade 10 
forged from the 
finest English Raz­
or Steel, tempered It :  �Joee�. ���

r
�r� 

sale Y bll4.unu '" Co. and all DewlldeaJ.lIl's. Has t I II 

MADE $ 1 05 THE FIRST MONTH f-�' J)v � 

writs. FRED. BLODGETT, of N. Y. J. L. 
� 

� -"'�_,. . . � I ,  

The best and most ser­viceable prep.red rooting on the market. It is dur­able, tire-proof. and does not require painting. 

'1 ��d
q
������ f:�t 

, Ucitv is shown in SAFElY R,u� . l'hee".e wlth which . . the blade can be ad· 

ls����C�:oo"fev� d:�r'V:or;'� g���� 
:ad�N���O�.58fa IS:;'" "Il�:.i�! 

Come. ready to lay In rolls contalnln� Ill! sq. ft. 
Warren Chem ical "  Mfg. Co. ,  1 72 Broadway, New YO l k  

atil -u _ . •  11 , . .  )
lusted for .ha!ing 
or .tropplng. l'be 

=�:���.I:':��::'�'le!t��� ��:,r;I�"::i:����a 

doing likewise. So can 70U. t6.00 to $10.00 daily made ,,18-
!\::, J=lr:ooo��rt'har:Old?l�: ICE YACHT BUILDING.-COMPLETE 

mall for ,L25. vert niokel , etc. Enormous d� 
mBDd. We teach you FREE Write-after free. • 

details for the construction of Ice Yachts, with m!lll7 
��A��

t
i'T''7�d'''i�ta�:d ��u:�t:r"��':":i.!��l 

SOUTHI NGTON CUTLERY CO. , Southington,  �., U. S .  A. G. alUY ,. Co., PI.tlBI Wurk., 4 !11loml Bldg .. CIa .... uII, 0. <l different boat. PrIce 10 cents each. For sale by Munn Co. and by all new.deal e1'S. 

YOV WANT A LIFE INCOME 1 
A SAVING OF $5 PER. MONTH WILL SECUR.E IT 

Do you sue your money each month ! Would you sa.�re it if you were protected in your Investment and guaranteed at least 6 per cent. on your money from the time of your first pay_ 
ment ' Would you �ve it if, in addition to the interest, your princilJal was returned to you in 10 years, you still l't'taining a paying intere8t in the Company ' A saving of a few dollar8 
each month will insure you a steady in('ome for life. Let us tell you how. 

The Consolidated Ubero Plantations Company 
is a consolidation of eightllen (18) of the most profitable plantations engaged i n  the growing and marketing of trolli('al products, including Oranges, Lemons, Grape Fruit, Yucca, Coffee, 
Rubber, Pineapple8, etc., etc. The prollerty is locatell in the richest agricultursl district of Mexico, on the Tehuantepl:!c National Railroad, equi-di8tant from the Gulf of Mexico and the 
Pacific Ocean. 

The management of thi8 Comll8.llY are the leaders and pioneers in this most protitsble Mexican industry. No other Company is better fitted financially or has greater experience in this 
business. 

Thl8 manaatemellt hall msde a ftDsllelal iIIucceS8 of Me,'eral similar compsllleMt notably aIDon .. ,,:hlch are the Ubero PlantatIon Company � 
Indlanopol18 and the Ubero Plantation Company of BOilton, now paylnJr respectively �O per (lent. and 10 per cent. yearly 4lvldend8. We bve 
hundred .. ofcllent8 1n the t:'nlted Stat",.s who are receivIng dlvldendlt from Inve8tmcnt .. made In theMe cODlpanlel. 

Our offer to you I .. liberal and hOl1cet, and you cannot afford to Ignore It. 
The securitie8 of the Consolidated Company are in the form of bonda, in denominations of .500 each, and in First Mortgage Gold Notes in denominations of $5 each. You can invest 

In �ne of two ways : on the monthly payment 1.lan or for cash. If you can afford to pay .5 per month for any luxury you are now enjoying, you can afford to buy one of these bonds. 
Let us tell you how. 

Suppose you subSl'ribe for one bond on the monthly payment plan. For each .5 you put In, you receive a 6 per cent. First Mortgage Gold Note. which is fully secured. The basis of 
thi8 security is the first mortgage gh'en to The In ternational Tru8t Company of Boston by The Consolidated Ubero Plantations Company on all theWVIets of the Company , real and personal, 
including dtweloped prolJerties, pineapple {'snnf>ries, starch mills, bank, warehouses, tfn-can factories. general ,store, merchandise, live stm'k, maA.�hinery, buildings. et.c., amounting to o\'er 
one million dollars. Aside from this, the mortgage co\'ers the Company 's coffee business and di8tributlng station In the United States, together with al l moneys on deposit, both in the United 
States and Mt:lxico ({'Mh balance, January 1 st,  19n:�, *1 00,000). 

The International TruMt CompallY pay" 6 per ("ent. IlitercI't on these notes In two semi-annual payments of 3 per cent. on July 1st and January 1st. , Money Invested 
begins to draw this intere8t from rlate of pun�h.'lSe. When you ha\'e accumulated .500 worth of these notes, you ex(�h"nge them for a .500 bond (drawing interest at 6 per cent.) and receive at the time of the exchange $500 worth of capital 8to{�k. 

Seventy per cent. (70 per cent.) of the net earnings each year are depositt'li with The fnternational Trust Company for redemption of theRe notes and bonds In ten years or Ie"". Thus 
you are sure to reclye 6 per cent. intt!;re8t on all tbe money you put in, plus whatever your 8tCll'k earn8 ; receive ba(ok your entire principal in ten years, and fltlll have your Investment rt·pn.­
sented by yonr holdings of stock whit'h has not cost you a .In�le cent. This stock will earn and pay after development work is done , 40 per cent. eat'b �'ear or .:1110 on ea('h bond purchaHe'l. 

On the other hand, if you buy fol' (�a�b, .you pay .500 for each bond. You receh-e (in addition to your bond or bond8) an equal amount (.5nO) of t'�JJital sto('k fur eat'h hond pnr{'ha.setl. Y�J1I receive 6 per cent. yearly intere8t on this bond snrl have your money paid hack to vou in t�n �ears or lesB ; J�st th.e same 1UI lf yo'! paid �or it by the month ; but the {'ash pun'baser receiveR thl; Hpeciai pm-liege; 
�C:�:::t"�)?��ac�!:�=��!n:h:e������I'v is�,����=� ::; ch:hre:r��e:b��il��;�R ;1���k:�� a�'b�';!!:��� tind a better inve8tment t ' . , 

an .!X!\�o�:\!,::�y::::. (>-:,��
o
�'}d 

t��e,::n
.:!!Il::Jr

��t!e:t:tiv,!qb::I!�,:'!.��!I�:th"!� I,,,.lute .. atety or YOllr VIl" ell'tment ; wfth an �one"t, experleneed and compet ent 'l1anafiment ; with a M'uarantee ot 6 per cent. Interelllot ;  with your money re­�UtXr to you In ten year8 ; and with additIonal dividend .. paId you on your 8tock 
o 

Th:'!:ry
c:�l:': !��) ;:11 tsat�:t ��:��:�'te

p��!!:lt�n°!';��erful and a thorough investiJration. Ask 118 to send �'O\l our illmJtrated booklet entitled " �Ix per ,cent. First Mortgafre �Inklnc Fund Gold Bond .. " Is is plain. t�onvlncin� and intere8ting. 
AddreMs all correspondenee and make all remittaneeR payahle to 

THI': CONSOLIDATED UHERO PLANTATIONS CO . . sa StateJ$l'eet. Boston, Mass. 

© 1903 SCIENTIFIC AMERICAN, INC.
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•. I F  Y O U  S H OOT A R I F L E  
A Pistol or ShntYIHt. y()u'll ma�e a Bun'8 

Eye by �ellding three 2c.  8tsmps for 
the [dRill Hand.-book " A , "  126 pagefol. 
!"REE. The late.t Encycioped.a of ' - " - Auns. PO'I.Dae·Is. S hot nntl HulletN. Men­
tion �f:n':�TI l-" C AM E lti C A N .  Address 

ID}jA I .  M I;'G. CO . •  2H IT � t . .  N I'; w H A V �:�. CO�N . •  U.R.A.  
\\. � Hlalluf:\t'tur� A't'!ars 
allli \)OIIit'!s suitahle for 
all purposes. \\' t'! :l! .. UI 

=��-rr"'"-"'''''-- f��
l
lli:hl;����Sp��:,lor'·�:: 

the parts (or a j!asnline 
nr st�:l.1lI r ig.  �e our 
late l'ataln!;lIe, FREE. 
:sEU!'TAI .... ---"iiiliiiOilj-.lit-.J.I,"",��oI.._ I·}:nnY CO., 

S�6 . . .  ,,:jO S. 1 8th �t., 
l'iT. LOIn,., )10. 

eM",;. T. HOWE & ('n., 51 Hurlsou �t., Xew Yurko Export A geilis. 

The C d Gasoline 
New . .  on ra Automobiles 

will first appear at 

Street sweeper, \V. Higbt . . . . . . . . . . . . . .  ' ,  . .  717 ,aH7 
Striking bag disk, R. RC'ctf'h . . . . . . . . . . . . • . .  717 t27:� 
�l1,C'at', eOll verting ei'll ulo�t' into,  .\ . Cln�-

I-;en , I'tdssup . . . . . . . . . . . . . . . . . . • • . • • . . •  1:!, C l6!J 
X 1 l ,C" u r' lOll vPs ill Y1U'1I II Ill. 1 I 1'�' i l lg ,  I';. Pass-

IItl l'g' . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 .1 7 , 2��} 
z.;ulphurie H n h.\"d r i 4 i ,  I l Iakl l lJ: ,  .\ , C l{'llI lJl . . . . 71U,U�r) 
:-';UI'\'t ',YOI" :-; 1'011 . 4 ; .  4 : .  I I t ·gh i l l i a l l  • . . . . • . • . • 7 t 7 ,  I H:� 
:-;l1S11(�lHh'1' j'lId . . 1. X .  XII ( , I'I ' I' . . .  . . ,-. . . . . .  7 1 7 , l Ia6 
}iI1S11t'IHl('I'R a u ll 1 ) ( ' 1 1 , ( 'dll i h i l l t · ( ) , )1 . (Joldill . .  7 1 7 ,  um 
Switch itHIi(,H tOI'. ( ' 1 ) (1 ( ' I ' l l , A. C. \YultlH'l' 7 1 7 ,  .... 77 
:-';witch i !'OIl, .r. 1" IYIl I l  . . . . . . . . . . . . . . . . . . . . . .  7 1 1 i , SSO 
:-\,rlldHoll izil lg' H ppll ratm� for altf�l'tlU tors, H. 

'V. :\la ll�t ' I' . . . . . . . . . . . . . . . . . . . . . . . . . .  717 ,2:�4 
t-iYllehrollizing" appHratl 1� for a l tprna tm's, '1'. 

D. Royl(·s . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717 , :l31 
Tack tll'iVt'!' a 1111 e a l'lwt �tl't't(·lwt., f.:umhined, 

E .  Xmith . . . . . .  . . . . . . . . . . . . . . .  717,040 
Talkil lg" 11I:I('h i l l t '  rt'eorti 01" 1'I'eol'd hlank,  

.1 . K .\ }PXHIU}I ' I' . . . " . . . . . . . . . . . . . . . . .  717, :311 
Tap bla l lk g-l'oovil lg" m :u.:h i l l t · .  F.  N .  Unnlllt '1' 71 7 , l S7 
TaJlping th:tul'P, ( L  I I .  Holhn . . . . . . . . . . . .  7I7, ] !)n 
Tapping' Jag-PI' ht'('r kt'g"�, d('viet! fo!', I I .  

IIinz ' . . . . . . . . , .  . . . . . . . . . . . . . . . . . .  717,GnO 
'1'('lt'g"I'Hph uttlel' �oll lH1il lg 1 l l ( '('ha l l i � l I I ,  .T.  ( ' .  

Stewart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,040 
'l'pJ('g'l'aph 8 i � l 1 a l s ,  apparatus for I't'luyillg 

SPllC(�, J .  X .  �tolle . . . . . . . . . . . .  717 ,500, 717,514 
Tpll'�raph signals, rchlyillg' spaC'P.  J .  x. New York Automobile Show, January 17 to 24 , Stone . . . . . . . . . . . . . . . . . . . . . . . . .  717, 510, 717 ,513 

at Madison Square Garden. rl'defi
l;�i}ha l�dgl!.�l.!�:iV�:j�U���:��;�:Il��· �.

I'U��t�I!�� 71 1l , !):)5 
and at TelephOlw l'cct'iv('I', K. B. l\Iilh!r 7 1 7 , 42�, 717 ,420 

Telephone tral lsmittt' j', T. C.  1\. lIowl'·8 . . .  7 1 7 , 2 1 8  Chicago Automobile Show , February 1 4  t o  2 1 , 'rennis racket, parlor, H .  W .  Longfellow, .J r  717 ,504 
at Coliseu� Building. i���::��'�W� llll�l��

I
��icl�I. ��llfac:l��I�:l . .  i: . . E� 7l fl,994 

Shaffer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
15M CON RAD MOTOR CARRIAGE CO. ��:·!�8hi��P�!:�

g
e'hi�;�! l.�:1iI���:�,e.�� .. . (-i . ' 'Sl;;';l;�;' : :  

717,035 
717.056 
717, 1143 

1411 Niagara St., Buffalo, N.  Y. 
'I'his is a 
R O L LER 

. BEAR ING 1 Not a GRINDING Macbine 

Thrt'shillg peas, henns, etc. , machine fot', 
J. ,Yo GUl'IlOchull . . . . . . . . . . . . . . . . . . . . .  . 

Tic. Sec Ranway tie 
Tire ('Il'am'r,  bicycle, .T. n. Cuhoon . . . . . . . 7 1 7 , �41  
Tire fot' whep}s, resilient. J. P.  Legrand . .  7]6,007 
Tire holding device, C. M.  Stn 1'11('1' • • • • • • • •  717,46.'3 
Tire inserter and l'('mover, F. Roelk . • . . . . . •  717,329 
'fire, metaIJic. \V. Thompson . . . . . . . . . . . . . .  7I G,!)OO 
Tire, pneumatic. H. R. Palmer . . . . . . . . . . . .  7 1 7 , 264 

. Every J'A ltT noll�. Tire protector, 1'11bh(>l', H. R. Palmer . . . . .  717 ,263 

I ;,���� b�:���rgs a��b
c

;t:j i:�:�s,
Se�!�

I�·CC·J· fo�' l�fl��i�� ' '��hi'ci�; . ')'
.

' . B'. 717,084 
I grlllli. �enrl ft)r cirCli lar. Catlin . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . .  717 , 1 05 

AmerlcuJl Uollcr TolJacco stemmt�l', J. O. Morris . . . . . . . . . . . . 717,434 B��X�:�B�:;�� .3;1���: Tobacco striping. booking, and seJecting 
717,317 K. FRA�KLIS PKT"R!-10�, machine, F. G .  Baechlin . . . . . . . . . . . . .  . 

1 6,,) l.ake !'.t . ,  Chkag'n. I l l . Tongue switch , C. R . . . 1\.1'3n8s . . . . . . . . . . . . . 71 7 , ] 00 
(;t'!n . �I�r. \\'e!;tt'!rn Del ,t. Tooth and anchor, artIficial, S .  S.  Bloom . . 717,158 

I 
Toot-Rr.

cro�·:in�I�� . �1�l.j �l�:���� . ����I��, . .  ���' . . �: 717,094 
Tooth powdpl" l't'ceptacle, T. O. 1I011anu. . . . 7 ] 7 , 402 . .. Toy, H. V. LOul(h . . . . . . . . . . . . . . . . . . . . . . . . .  717 ,230 . I Toy, W. T. Son lee . . . . . . . . . . . . . . . . . . . . . .  71 7,295 

. .
.
.

. . - ���> ����l�I�::l 1 <;::�(�k .
F. S�l���:!t��� : : : : : : : : : : :  �}�:�� 

Toy wind whpj·1, F' . A. WOl'dplI . . . . . . . . . . . . 717, 48!l 
New Standard Electric Gas Lighter. $1.50 eaCh. , Train COll t .-o1 system, S. L. G. Knox . . . . . . 717,21 9 Good r�r one r:year in any borne. New cel ls by mail, 4Cc Transfol'mt'I' , S: E. Johnll llI'Rt'II . . . . . . . . . . . . 71 7, 006 Quantities, $b ver hundred. TI'unsforruilig apparatus. rota !',,', A .  G. navis 717 .359 

Locomobile and Gas 
Money mak�rs for bright people. 

WM. JtOCHE, Inventor and Sole Mf,.., 42 Vesel' Street. Ne,v York, N .  Y .  

i 1 

E. VA N S 
VacuumCap 

\\' 111 ll nke lIalr C':'row. 

;1::: :�!)I:�i�I:�f,�l"i�:r:;::b�:��.lh� /1��N;' ���� 
balr ftom falling (lut an'" restore a Jlonllal 
gro.wth wht'r� Ih·e follicle!' exist. 'Ve re­fnh,1 lhe full  purch:urn price if it  does not giw S:Itl>lfaction within thirty days. 

For filII p!l.rticuiars address 
EVANS VACU U M  CAP CO. ,  

Fullerton Bldg. S t .  LoulSt Mo. 

Van Norman 

Universal Bench Lathes 
with I ine of attachment.s 
for screw (,.1\tting, millin!!, 
grimlin'.{. etc., are splendtd· 
ly adapted for fine experi ­
mentul work, etc. i 

T l'P(, moving upparatus, A. F. 8trP('t . . . . . . 7]7 ,134 
Trol1py eOIllI(' ('tioll nllt} gnal'd fot' I'I(>ctric 

curs . •  1.  (; . Rhu l'wt'll . . . . . . . . . . . . . . . . . . . 717 .291 
Tt'Ollpy stand, II . Bolland . . . . . . . . . • . . • • . .  7 1 7 , 40] 
Trollpy stand. \\". H. I\. ilhollrn . . . . . . . . . . • •  717,4] 4 
Trolley stand, O. F. Lidkt' . . . . . . . . . . . . .  717 ,423 
TrollC'y win', oVt'rh('ud (>It't'' t l' ic . . J. P. Crillb 7] 6,1)88 
Trolley wire �l1pport, I�.  HOI. .1 1' . . . . . . . . . . .  7 ] 7 , R08 
Trollpy wirt's. support for high t(,llsion, A. 

}�. Bu tclwhlpl' . . 0 • • • • • • • • • • • • • • • • • • • • • •  7 1 7 , R24 
Truck and hag holder, comhined, J .  C. 

Steele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,044 
Truck bolstt·!', G('(>I' & 'Visol' . . . . . • . . . • . • . . 717,387 
Truck, cur, .J. C. "·:lmls . . . . . . . . . . . . . . . . . . 717 , HO·l 
Truck. car, I-I. S. Goughuoll l' . . . . . . . . . . • . . •  71 7 ,002 
Truck car hall hearin!!, R. V. Sage . . . . . . . .  717, 1 24 
TI'11ck,  car ho�h', .J. A. 'YpimPI' . . . . . . . . . . .  7 1 7 . 060 
Trunk t'lt�vatillg dpviep, (' . ,,�. Clifton . . . . . .  716, 866 
Tnhf's or tlm·s. machim· for (,llttinA', expand-

ing, ancl beadinl( . .  J .  Carmichael . . . . . . . . 717,344 
TlIbC's, lli llt' ('oils, ('te. , mallufnC'turp of 

curvNI, T Earll • . . . . . . . . . . . . . . . . . . . . . .  7 1 7, 1 78 
1'ul'hinC', f'lustic fluid, T. ( � .  E. Lindmark . . . 716,008 
Tnrhtne ('nghw, S. .T. "'(·hh . . . . . . . . . . . . . •  717.059 
TUl'hhw. stPH II1 . .  T. RI('hll l·d� . . . . . . . . . . . . . . 7 1 6,936 
Turnip h('ads. d .. yicp fot' cnttillA' oft'. F.  von 

Vdthcim-Ostn111 , . . . . . . . . . . . . . . . . . .  71 6, 965 
Type sptting- und .1nstlf"o lng' lllRChhw, F. B. 

COllvers(' • .Ir . 0 • • • • • • • • •  , • • • • • • •  0 • • • • • •  7 1 7 , 1 69 
Type setting machtlil'. I,'. n. COnVI' I'Al', .11'. 

7 1 7 , 1 70, 717,171  
Type wrt tt'I' , dil'Pct kl',,· Ipv('r. A .  C .  !"j'rgll-son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 . 314 
Type "TikI' word ('OHlItt' l'. R. Allpn . . . . . 7 1 7 , 1 51 
Type �'I'ttillJ;' Ill uchhH'. R. "r . [Th1i� . . . . . . . .  717 . 1 44 
Type writing macbi Iw, n. B. "'phll . . . . . . . .  7 1 7 , 1 49 
TYUe writing muchhlP. A. \Y. C u sh . . . . . . . .  7 ] 7 , :147 
Type writing machint', " • .  P .  QIlPllt<'ll . . . . 717,506 
Type writing machinp ('rasnr,' plntf', E .  T. 

Reed . . . . . . . . . . . . . . . . . . . . . . . . . .  7 1 7 , 275 
Umhl'('l1u. folding. tT .  n .  npakins . . . . . . . . . .  717, 1 75 
Underreamf'I', .J. r. Swan . . . . . . . . . . . . . . . 0 . '  7 1 7 , 4Rfl 
Valve, L. I':hrhardt . . . . . . . . . . .  0 . . . . . . . . . . . .  7 1 7 . �65 

Send for cat.log. "h'lham Watch Too l Co. ,  
8prlngOeld, Ma�8. Valve, ni l' COIl1}H·"SSOI'. E .  Rp"oIlOlds . . .  7 1 7 . 020 

---� --- Valve, autmuati<, hoilf'l' fpf'rl contrnlltng-. 

Complete outtlt, Inter· 
changeable parts. Write 

0. ... for prices. Manual of ex­
� periments sent free, post­

-I" paid. 
Columbia School Supply 

Company 
320 Holton Piace. 

Indianapolis, Ind. ------------------------------

" CUSHMAN 
CH UCKS 

All sty les and sizes. 

Stnd for Cataloguf. 

$7 . 50 .  lr\�ts 
and fu\) in:struc· 
t l o n s  furnished 
with each set 

1'he only oom­
p1ete set on the 
market. 

GRA YES MOTOR I\lFG. CO .. 1St. Paul, Minn. 

MET A L  POLISHES. -FORMULAS FQR 
Putz Pomades. Paote •.  Liquids. Powders and ';oaps. for 
polisbin� metals, are contained In SCIE�TU'IC AMERT­
CAN SrTPPL"'''E''T Nos. t ·.!!.n.  l 'ISS and I �S9. 
Price 10 cents eacb trom this offlce and all newsdealer. 

WELL DRILLING 
Machines 

Over 7 0  sizes and styles, for drilling either deep or 
shallow wells in any k.ind of soil or rock. Mounted 
on \V heels or on sllls. With engines or norse powers. 
Strong, simple and durable. Any mechaniC can 
operate tbem easily. Send for catalog. 

WILLIAMS BROS., Ithaca, l'I. Y. 

J. A. Baldwin . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valve, flush, E. A. :\(al'sh . . . . . . .  . 
Valvp for drinking tronghs, float, E. C .  

Pro,\vant  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Valv(� gNU', eng-hlt', F. H. Rlt'('p('l· . . . . . . . . . •  
Valv(' , n(,I'dIp, H.  )1. :'\I('C'ull  . . . . . . . . . . . .  . 
Vulvp, saf(·t;\,. Ca �('y & (' lItlpl' . . . . . . . . . . .  . 
Vulv(', slo\\' ('losing. A. F. HI<'8ch . . . • . . . .  
Valve, throttle, C .  I .  f;hawvel' . . . . . . . . . . . .  7 1 7 , 292 
Valve, vUl'iahle slw(Od �mft'ty, :\J . Corrington 717 ,081 
Vamp thl'oat i llg' dit'. G .  F. Dunn . . . . . . . . . 716,87fl 
Vapot' hHl'n('l' • .T. ,Yo :\Iustt· I' . . . . . . . . . . . . . .  7 1 7 . 2:18 
Vnporiz('l'. O.  A . .  Tnhnston . . • . . • . . . . . . . . . .  717,411 
Vuult .  hurial, G .  B.  O i<o)· . . . . . . . . . . . . . . . . . .  716,921 
V .. hlele hody, L. r. McLouth I't a1 . . . . . . . . 717 .250 
Vehicle COUI)ling, road . L. H. Campbell . . . . 717 . 1 63 
Y!'hide, dumping, C. H. Smith . . . . . . . . . . . .  717, 293 
V"hicle, motol· .  II. P. �[uxim . . . . . . . . . . . . . 7 1 6, 9 1 7  
,'ehicle side dump, T .  Curroll . . . . . . . . . . . . . .  717,074 
Y('hld(' BtC'Pl'ing- (It'vicl', H . . J .  Ltdghtoll . . . .  7 ] 7 . 4 21 
Y"hic1e step, A. F. DI!'t? . . . . . . . . . . . . . . . . . 7 1 7 . Ml 
Y('hiele \\'h('('I. r. "T. Hunt . . . . . . . . . . . . . . . . 717,204 
Yehlele wheel, J .  HOppN . . . . . . . . . . . . . . . . . 717,404 
Y("hl clp \\'h(>('l I nhricating devicC' , W. F. 

Prohst . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  717,260 
y .. hlC'l(' wht'pls, device for transmitting ro-

tary motion to, O. Cluts . . . . . . . . . . . . . . .  717, 1)79 
\"<'I1(>PI' dl'i(,1'. A. S.  Nichols . . . . • . . • . . • . . . .  717,255 
V!'ntilHtor, R. K M. Buin . . . . . . . . . . . . . . . . .  717,319 
Viscose alHl products derived therefrom. 

t rputing, C. F. Cross, et al . . . . . . . . . . . 717,�55 
Visp • •  J. Lewin . . . . . . . . . . . . . . . . . . . . • . . . • • . . .  717,422 
Vulcaniz",', A. J. Whitt' . . . . . . . . . . . . . . . . . . . 717 ,480 
\Vngoll hoxps, etc. , apparatus for elevating 

and supporting. G .  E. Hall . . . . . . . . . . . .  717,393 
Wull bracket, udjustuhle, C. H. Richardson . 717,121  
"'ashing machhl(" ,V. C .  Fuwkps . . . . . . . . .  717,372 
""a�hlng machine, c1otht's, W.  Thornton . . .  717,302 
":"atf'1' hf'ut('r, J.  F. Yoho . . . . . . . • . . • • • • . . .  717,492 
W'at t'r tnhp hoilPl' , T. Dunlap . . . . . . . . . . .  716, 875 
Water wbpt.'J, J .  H. Felthousen . • . • • . . • . • . .  7 1 7 , 1 81 
,Vav(' motor. A. Nelson . . . . . . . . . . . . . . . . . . . 717 ,113  
Weather stri l) ata('hmf'nt for doors or win-

dows, G .  A .  H!lls . . . . . . . . . . . . . . . . . . . . .  717,39f1 
"V�ll cR.sing packt'r, .J. T .  Callanan . . . . . . . . . 717, 1 60  

,\'(011 point and strainPI', dr�v{', r. .  Lf'('son . . 717,420 
Wells. automatic wat('r discharginA' appar-

atus for, L. F .  Hoffman . . . . . . . . . . . . . .  717, 198 
Wells hy direct nil' prf'sstlrp, apparatus for 

raising liquids, such as oils, from 011, 
R. StirllJg . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,048 

Wheel. See Car wheel. 
Wheplbarl'o'W, R. rrannf'r . . . • . • • • • • • • • . • • • .  
Wind engine, C.  McGregor . . . . . . . . . . . . . . .  . 
Wlndm!ll, .T. H. Opfer . . . . . . . . . . . . . . . . . . . .  . 
Wind motor, C. )IcGrf'gor . . . • . . . • • • • • • • • . •  
Wind wbeel, Hoag & Beekman . . . . . . . • . . .  
Winding machine, J .  O .  McKean . . . . . • . . • • 
V\rtndows. sashps, etc . ,  frame for sliding, 

717,47 1  
717 , 1 1 1  
717,115 
717, 1 1 0  
717, 197 
716,923 

C OLD GALVAN I Z I N G fii1.al·e nil  tbe I've-Her conMUlut'!(i in galvanizing by>the hot. }lrcx't'!88 
hy ,,,in. um I''''''nl Col .1 "al vani,ing P'o<'�'" as the nmonnt of '1"1t,, 
lost as (IrtlS.'i ill the hot pr<x:('HS If used in our Pl"Oce'18 will Ith'., sufficient 

. protedlon to any kind (If wnrk to make it rest-proof even against salt 
air alld sea watn. Our P:l.tt!ll t Prot:es.<i is nnw in use all m'er the cnuntry. Oar liceUBeelj include r. jiIO.. Government, The Standard on 
Co., lIerrellhoft' Boat Bulldln« Co., TownJlend k Uowney, Armour J�8(·kln .. Co. Licenses granted on royalty bruns. 
Sample ami (,lIs10l1l work �Iolle �t our factory, 1 W!\-1 10 W. 1 1 th l'it. �I:lin Uffice, :{4� Broadway. r. S. ELECTUO.GALVANIZING CO. 

\AI ATE R LESS K N OX 

RECORD FOR 1902 
Won two of the four cups in the New York-Boston Reliability 
Contest Perfect records i n  an the other contests. Three hun­
dred �att8tted custoruerR in all parts of the country, testifying 
to the �reat success of our air-cor.led motor snd the many other 
features uRed exclus ively or.. this car. 

Send for Catalog and Testimonials. 
Will Exhibit at the New York and Chicall'o Shows. 
KNOX AUTOMOBILE CO., Sprlnafield, Mass. 

NEW YORK OFFICE, 152 West 38th St. 
WESTERN AG�NCY. National Automobile & ManufactnrersCo., 

26 Frbmont St . ,  San Francisco. Cal. 
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I $1:� i;i�;;;����;;�;�: I 
;; Judd } and your choice of either E � De. one year, or 

the nemorial War Book � 
� Leslie·s Weekly. one year, or Caricature � � i 
� We offer A YEAR 1 S  SUBSCRIPTION TO EITHER Judge or Leslie's Weekly. TOGETHER WITH § .- The n. morial War Book (a hook of 600 pages and 2,000 illustrations) . or Caricatur e  (a book of -
� 250 pages and illustrations in color and in black and white 1 •  each book being fully described in E 
:::: the a ccompanying circular. for only $. 00 w ith the or<'er and $1 ,00 rer month for four months, 

:::: � or $5.00 cash with order. Mail this coupon to us with only ON E DOLLAR, and we will send prepaia � 
� your choice of the books and enter your subscription to either JUDGE or LESLIE'S WEEKLY, as 

�=_= � you lnay select. 

1l1 1 11 11 11 11 11 11 11 11 11 11 11 11 11 1 1 1 1 1 1 1 1 1 1 1 1 1mllll ll ll il l1 11 11 11 11 11 11 11 11 11 11 11 11 11 1111 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 1I II II IIIIIIIIIIIIIIIIIIII II IIIIIIII IIIIIIIIII� 

gl l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l l ll ll il l1 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 11 1I JI II II II II II II II II [I II II II [1 11 II 11 11 11 II I II II I I I I I I I I I I I I rl ll rl ll ll ll [I II [I IJ I IIIII� 
:::: THE JUDGE COMPANY, 1 1 0  Fifth Avenue, New York � �_: yea}.
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TRUSTWO RTHY 
a.nd Women find 
P R.OFITA BLE 

EM PLOYM ENT 
__ -.�,� �iy��

in
fooAJ1���;::"st�re"s�

in
lii����t 

grade made. Cannot rust, crack 
or �cale. Handsome as silver and 
' times lighter. Last a lifetime. !1�:��Yi ��:":���bf:,

o
:���:J�y ds

e
lr��; 

and give It. Simplest In construction, safely 
and easily operated-the perfected auto­
mObiles for bnslness or pleasure. 

Write for our mustnted catalogue .howlng 
many new and Improved electric automobU". 

1I1T10HAL VDIC1Jl CO., IlOO 1. 22d Sl, Indian&poIiI,lDd. 

Our new method makes work 
easy, pleasant and profltable. 

Best o1Jer you ever had. 
Write to-day. 

A l u m i n u m  Cooking Utensil  Co. 
Dist rict 5 .  Pittsburgh,  Pa. 

• • • •  N O W' R E A D Y  • • • •  

Twenty-Third Edition 

Experimental 
Science 600:,:: ��'h. 

Revised and Greatly Enlarged. 

2 Octavo Volumes. 

J,JOO Pages. 900 illustrations. 

Ooth Bound, Postpaid, $5.00. 
Half Morocco, Postpaid, 7.00. 

Or Volumes Sold Separately : 
Ooth, $3.00 per Volume. 

Half Morocco, $4.00 1Jer Volume. 

E
XPERIMENTA;L . SCIENCE is so well know.n to man:y of our 

readers that 1t 1S hardly necessary now to glve 'a oescrll?tion of 
this work . . Mr. Hopkins decided some months ago that 1t would 
be necessary to prepare a new edition of this work in order that 
the many wonderful discoveries of modern times might be fully 

described in it� paF.:es. Since the last edition was published, wonderful 
developments In WIreless telegraphy, for example, have been made. It 
was necessary, therefore, that a good deal of new matter should be 
added to the work in order to make it thoroughly up· to-date and with 
this object in view some 200 pages have been added. On acc';unt of the 
increased size of the work It has been ne�ssary to divide it into two. 
volumes, handsomely houno in buckram. It may be interesting to note­
the following additions that have been made to these volumes : 

Volume I contains in addition to a large number of simple, welt 
illustrated experiments. a full description of a !4 H. P electric motor 
made expressly for illustration in this edition of " EXPERIMENTAL 
SCIENCE. t 1  It is an ENCLOSED SELF-R EG ULATING electric motor for a 
l I O  volt circuit. It CRn be operated by a current from a I IO volt lamp­
socket, yielding a full � H. P . . or it may be used as a dynamo, furnish­
ing a current capable of operating three I6-candle power, no volt incan ... 
descent lamps. The construction of the machine is perfect enough to 
admit of enlarging or reducing its size if desired. 

Volume II contains much on the general subject of electricity 
besides new articles of great importance. Among these the subject of 
alternate current machinery is treated. Wireless Telegraphy and Tele-

. ph',my rec<;ive \,ttention. Electrical Measuring Instn.ments, The Electric 
Clock, The Telegraphone. Exper1ments 1n H1gh Voltage, The Nernst Lamp, and Measuring the Heat 
of the Stars are all thoroughly illustrated and described. 

C. A. Walcbner . . . . . . . . . . . . . . . . . . . . . .  716,966 The unprecedented sale of this work shows conclusively that it is the hook of the age for 
teachers, students, experimenters and all others who desire a general knowledge of Physics or Natu­"'ire or rope stretcher and fastener, A. E. 

"'hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 717,481 
,Vi l'p 'l�cnlntors, tuning verti(,al , .T S . .  Stone 717,511 
Wire weaving machine, C. W. James • • • • • •  717,207 

(Contmueci on pGge II) 

ral Philosophy. 
SEND FOR DESCRIPTIVE CIRCULAR. 

MUNN &. CO., Publishers. 361 Broadway, New York. 

© 1903 SCIENTIFIC AMERICAN, INC.



JAN l'ARY TO, 1903. Scientific AlDertcat\ 
H E N H, \� ( � A H E Y  RA l ltD &: (jO..  \\"ollfl \\'ll1'k i n g  lDul'ni lw . .  J. I'\. ROSl'l1 . . . . . . . . 7 1 7 , 454 

J N O P!';TRtAt. P l· B L I S I H � R� , H O O K8};LLF. H� & UJ PORTF.I';$. "'ort eoolel', A.  Zeigpr . . . . . . . . . . . . . . . . . . . .  7 1 7, 493 

8 1 '"  \Valnut !i;t. , P h i l a delphia, P a . ,  {l. S. A .  Wl'clH'h ,  � l .  �!ahlen . . . . . . . . . . . . . . . . . . . . . . .  7 16, \11 4 
. U \\'t eIH"h, F. J )l'forgt' . . . . . . . .  , . . .  , . . .  " . . .  7 1 7 , 08a Irir Ow New awl lle11ised ()atal(){}up of Prachcal ltlld "-r(,HPh, I ) .  c .  lI i ll llmn ll . . . . . .  " . . . . .  , . . . .  7 1 7 , 400 

SCtenfi n ,;  R(J(jk�. 93 patjl S, Ml'o, ;. a. Cafq.luguc of Bouk:>: mt \\�rt'J H"h, ll. A . 'VN�t:mol'P]and . . . . . . . . . .  , . . .  7 1 7 , 470 Metall u rqy. !finina. Prm�pect l1l{J, Mineralogy, Geology, I Yt'aRt, 11l'f'llal"H tion of, E. De 1\Iculemecstel' 71 7, 5 19 Ass tyma. Analy.'Jis, etc.; a Gaia/floue oj Books on Steam. Zilll' awl It'ad from sultid or('s, extraction 
ii���'k�'��n S����ta1f.�1�ie,,:���

c
���11fttt�

t
�.: �,:i;:/��.H:tg� of) U. C. �tonc . . . . . , . . • . . . . . . • . . . . . . .  7 1 7 , 299 

a;ld ow' othe'I" Catawgues and Circula1·s. lhe whole coveri?lrl 
cl'erll branch oj Science applied to the Arts} sent free and 
free of postage w anyone in any part of tOO W01"ld. woo 10tll furnish his address. 

E L E CTRICAL E N G I N E E R I N G  
TAU BHT B Y  MAI L .  

Write for our Free IIlu8trated BoolI:. 
.. CAN I BECOME AN ELEC­

TR.ICAL ENGINEER. ? "  
We kach Electrkal Engineering, Ei ectl'lc Lighting, Electric Ratlways, Mecbanical Engineering, Steam Engi· 

neering, Mechanical Drawing, at :--our home by mall. 
lustitute in nt'lrsed by Thos. A. Edison :\nd others. 
ELEC T IUCAL ENGINEEU INSTIT UTE, 

D.pt. A, 240·242 W. ·2Sd St. N e w  York. 

DESIGNS. 
Bottle stollllt' l', R. HudllUt . . . , . . • . . . . . . .  , . Clock l"asf' , L. Horllberger . • . . . . . . . . . . . . . .  (;as tixtur(� bracket. II . E. "�atkins . . . . .  . nas fixtUre OrnnDH'llt, II. E. "'atkins . . . . .  . LalllIJ shadp, n. D. ChandlC'r . . . . . . . . . . . . .  . Pm'sP, E. A. SylvestN· . . . . . . . . . . . .  , . . . . . .  . 'Yeighing madli llf' caRP, coin operuted, V:u '  Guysling & Romans . . . .  : . . . . . . . . .  , 

T RADE MARKS. 
Adhesive compounds, certain name(l, V .  C.  

& C. V. K ing Co . . . . . . . . . . . . . . . . . . . . .  . Antiseptic, urinary, Furhcnfaurikpll of EI-

LE RN PROO FREADI N G  berfcld t�o . . . . . .  , . . . . . . . . . . . . . . . . . . . . .  . 

A • Bags, grain, Androscoggin Mills . . . . . . . . . . 

If you possess a hir education, wby Dot utilize it at a g(,lI t l�d BOW���'n;,�m( .. �,. , ������ . . 
f.o.r . .  ���·��t:" , ��' . . ?: 

:r:a;�C;;;?��bf:.ore�!O�r�ai��O�rfit>n!f t���r:�:okrll �y ���I:�I, l i "U.� Bread, his'cuits, l'rackers, cakes, and pies, 
HOME CORRESPONDENCE SCHOOL, Philadelphia �. J. Melkleham . . . . . . . . . . . . . . . . . . . .  . Callds , <!ocoanut, V. Contos . . . . . . . . . . . . . . .  . 

ENGINEER'S LICENSE �::��tt �:*:: CI;,:, .::::::1:::: . . :��:' . . :::� 
I Groccr,\ Co , . . , , . . .  , , , . . . . . . .  , . . , . . .  . 

Mecha nics, E n g i neers, FIremen,  E l ectricians , Etc.  I g�:���, SP,�. f�f.dS& Bc.rdv� tn��' 'c� : : : : : : : :  i CIlP(,st' , crt'am, Shuttleworth & Harris . . .  , 40-page pamphlet containing questions asked � Ex... Cleanillg powdt'1' LavaIflle Manufacturing 
Al 

ami
f
nint;.,Board of Engineers SENT FItEE Co  . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . .  . .  so send or ;1U-page catalogue • CleanSing compositions, cprtuin named, free of charge. Schopllkopf, Hartford & Hanna Co . .  

CEO. A .  Z E L L  E R , PUBLISHER ColI'i5�. ��;x�a 11, .c���� . ���c� l.n.g . � . . �la
���I�� 

Room 600 t 8  S. Fourth St.,  St. Louis, Mo. Compound fOI" e!'l"taill Ilampel pUl'poses, W. 

T H E B R I G H T  W H I T E  L I G HT F O R  
MA G I C L A NTE R N S  

lI. ",puSpt· . . . . . . . . . . . . . . . .  " . . . . . . . . .  . Corset!", Halme & Co . . . . . . . . . . . . . .  , . . .  , . . Cotton goOdR, C. \Vbitman & Co . . . . . . . . .  . Dietptie prppurutiolls unu u()Illixtnrl�S there­of with fond IlI'ouuet!" and IlPVprugPR, ])t.�l1tseb� NuhrmJth'I-,,:"prkp, B{�rlin, 
A lsO for Bromide Enlar�ng, Copying, Photo· Engraving. Ges . . mit Bcsch . •  H�ftg" . . . . . . . . . .  � . .  . 
intensely brilliRnt. very portabl�, bu�a ker,?sene, costR I!!'{'ss Rh �pld8. 1 . B., h.lPIIlPl'f RuhllC' r { o  . .  
1 cent. per hour. Send for copy li rankhn Institute award I· IgS, ltf'lSS & Bructy . . . . . . . .  , . . . . . . . . . . . .  , 
and l ists of Stereopticons, Moving Pictures and Slides. 1"10111', wheat. .J. R. "rillcox . . . . . . . . . . .  . 

WILLIAM"', BROWN & EARLE, I Floll l", wh('a t, "'plIs Flour J! I I I I IIg ('0. 
Dept. 6, 918 Chestnut St .. Philadelphia. ' Foods, flaked cl'r('al, Grocers ' Specialty 3�i�� ' 

Send for It To Day I Gam;:�· ("el:ta·I ;

.

'· ·I;;m

.

·

.

·c:ci . . i;i'l;g 'i';,; lg' '���i '6;,: : 
• Gas eng-hiPS. Cl'rtuill namf'd ,  LozH'l' Motor Co. of N. Y .  . . . .  ' . . . . . . . . . . . . . . . . . . . 

You'll Ond it alwa.ys convenient to Ii:nife s('��ions, .. \\�hitman & BarnN; :\Iunll­
have as a useful and instructive book Lap f��!�:';II;:�, (�::rt:;i;; 'J�J�;Jl'j:(i: \" ,: . ' '1'�: ' iiiit:.�' 
Montgome ry & Co.'s  Tool Cata logue & Co. . . . .  

The new editton has 704- pages and Is ·LOtiOIl S (or clpun.i!lg awl trputing thp 
i�lg�SI�!�f�;��1i ft:.°2����t 

size �x Mat�����)' I��,iioA ·)J�l\I:.\:It'r(.,;) : : : : : : : , . . . . . . . . 
MOlliT GOMERY &; co., Medical (,ODlPOtlllds. for c('rtain named dis-

105 Fulton St., New York City. Medr���I'R'C���;���\�lIJ�OIH�!)rDr�\fl'("& �gC���ta�� 

KEMOH JEWELS 
Are Marvels of Beauty 

Upon receipt of your name and addre88 
r,·�w

n
�i��t�;��fr:v���;

a
tgJ

n
�:rf� 

and exclusive designs III F R E E high-dags imitation Dia-
mond ano Pearl Jewelry wil be mailed 

Rt M O H  J E W E L R Y  CO., 834 O l lye 51., S t .  Louis  

named disI 'Hst'R. K F. )Iatbews . . . . .  . l\IedichH' for ('P I'ta in nUDwd diseases, Swift Sppeific Co. Medicines aIHI disinfl'dallts, certnin named, Dr. A .  C .  Daniels ( Incorporated ) . . , . . .  Mowing maehhH' knif!' spctions, 'Vhitmun & BartH'S )[llllt1fa('tnring ('0 . . . . . . . . . . . . .  . )Iush, preparPII , A. JTaneoek . . . . . . . . . . . . .  . !\('('(lles 811(1 pins, ('('dain named, Neuss 
(�(>brudpr . .  , . . . . . . . . . . . . . . . .  , . . . . . . . .  . Paints grollnd in oil , :\lon11<1 City Paint & Color Co. . . . . , . . . . . . . . . . . . . . . . . . .  . PapPI', (>ards, wmpP" rs and ('n"t�lo»('s, L. Leha tPlIX . . . . . . . . . . .  , . . . . . . . . . .  . 

I PR INT M Y  O W N  OARDS ���'��'I'S�l'l��ad�l. 'T�:i��· (;ia��f!���I:.���e ·6(; : : 
Circulars. newspaper. Press, 8:1. Ropp filll'rs.. [rollsi(}ps Company . . . . . :m, 6 1 0 ,  

Larger size, 'l�.OO. Money Shver. Rugs, (·H l'}>ptS. hangings, und table eovl'l'-Big p r () � t s  p r i n t i!1g tor others. l ings. Ori('lItnl , Ro;\'ajian Br08. , . , . . . . .  . Type spttlDlot easy, rules sent. Write �ar<lirlPs. Prum'is H. Lpggptt & Co . . . . . .  . fo: eatalog, presset!l, type, pD:per, etc., to ' Hhol's. It'll tlwr, Butlln way, Roulf' nlHI IInr-factory, The Press Co . .  Mer iden,  C o n n .  I I"ln"toll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

J ="BEST" L IGHT 
lata portable 1 00 candle })ower light, cost,. ing only !! ds, per week. !\Tak,'s and burns its own ga.<;. Hri,g-hter th:m elec­tricity 01' acdylene. and t'heaper than kerosene. � 0 Ulrt. Yo Greal!&e. �«t.a!:�'

O�:ith
()���)�::h�YIE�er;i��= 

Sho('s, If'll thf'r, C & I�� RhoI' ("0 • . . . . • . • . . . .  Silks, ShttingtOit Tf'xtUp Manufacturing Co Sonp for th .. skin, ('omplpxion, B. H .  I{raut Tohacco, cprtutn named, Flourno:v Tobaeeo Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :19,599, Unc)pl'wf'ar. W". S .  Lloyd . . . . . . . . . . . . . . . .  . Vanillin and pllplH'thlin, df'rivntlvf's of, 
Verf'inigt(' ("hininfahrikpn Zlmmpr & Co. , Ges. mit Bps('hrunktf'r Haftung . ,  Watchcasf's. Illinoh� 'Vatch ("asp Co . . . .  . Wax, Realing, G. "rah'rston & Sons . . . . .  . 

Whisk�-, .J. C. Somf'rs & ('0 . • . . . . . .  , . . . • •  

LABELS 

:J1l, 1 8G 
;W, 1 81 
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:l6, 1 84 
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39, 602 
39, 563 
39, 576 
:19,567 
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39, 570 

39,G74 
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an,592 
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:19,558 
:19,568 
:19,603 
39,605 

a9, 565 
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:m,585 
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:U),596 
:m ,rl75 
30, 594 

:lfJ, 579 

39, 578 

39,597 

39, 584 
:m, 5GG 

39, 557 

:19,609 

39, 587 
:19,60c; 
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:1\1,559 
:m, 560 
:m, 591 
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:m. 6 00 
an, 590 

39,577 
:m, 586 
:m,007 
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"-February 1 st the su on price of 
THE SATURDAY EVENING POST will be doubled. 
It  will be better and larger. We shall double its 
value and give you more of it for your money. 

Until FEBRUARY 1st you can 
have it a whole year-52 weeks-
FOR ONLY ONE DOLLAR 

After Feb. I st the price w ill be '$ 2 . 0 0  per year. 

Has been regularly p ublishcd for 1 74 years, and n ow has 
a paid circulat ion of more than 400,000 copies weekly. 

Save a dollar now by send ing a doliar TO-DAY, for the 
oldest, strongest and best weekly m aga z l l1 e. Handsomelv 
printed and illustrated. 

THE CURTIS PUBLISHING COMPANY 
PHILADELPHIA. PA 

ELECTR IC ITY HOW TO MA K E. 1 0  Cts • .  W Aa�d'l' EStDru·ct;"l/aIRs(]tHeeII
TwECoTrkURDA

raLfts
D
mReAn.F��.�80IEtNo Wimshurst Machine: 'l�le�I.:'p't

m
�ns��:;'''f�t. ������rc �.04 per diem. An examination wU: --'" : ",. , �:; t rh p Bell, 5 Books, 10 cents each, Navy Yard, Washtngton. D. C., Janua l } ' . . ' 

Buhier Puh. Co .. Box S, Lynn, Mass. tabllsh an eHlrtble regist.er for the il : For application and further infol'ruati' : : 1  : - : , :  '. ' )m �  

W AI,TER K. FREEMAN, M.E. 

mandant. Navy Yard. Washinu:ton, J . , . c. I I ! '-\ � .  h. , DA RLING, Acting Secretary of the Navy, warrauted. 
Acent8 ",. anted I 

INVENTIONS DEVELOPED. 

I "Champlpon ," for molasses, C. ,,:- . Goyer & Special macbinerY, electricsl and cbemtcal ap-Co. . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  !l, 642 paratuB made on sbort notice. Good Rccommo': SMALL  SPRINGS OF EVE R Y  DESCR IPT ION  

AN 

AIl the Standard machine. SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES. Shipped with privilege of eDmlnation. Send for Cat. 

Typewriter E m p o ri u m. 203 LaSalle St., Chicago 
E"SGIN EER' S LIBRARY. 

"Dr. Daniels' Gall-Cura . ·  for a m"dlclnp, VI'. datlons for Inventors. 403 EAST 23D ST. F L AT OR R O U N D  W I R E . S T E E L  OR B R A S S . T H E  WA L L A C E  B A R N E S  C9 /SMA/NSlIlII/STOL CONN A. C . DanJpls, Incorporated . . . . . . . . . . . . . .  9, 649 I "Ehrenprels, " tor beer, Northwestprn Lltho- I CE MACHINES\ Uorlis!, EnKineSg Brewers' graphing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,640 , a
M'l.�GBC�ottl�i99rs(]IMI ach.S

ntery• T E VIL'l'1!lR 
"Hell ' s  Incline Br .. ad .

. 
" for br .. ad. R. l'i"II . . 9,635 r . . . 0 , nton recto MIlwaukee ,wls'

l EXPERT M O D E L  MAh, £RS, Models. Patterns. "Interna tional Brand Cpl('l'�' Pl'PIlUrt'd in l\Jus- Dies & Novelties. Rxperiment. tard " tor ('elt'n- 1'''';I,arNI In Mustard Are YOUk llntoerested In Patents a Model or Experimental I al work. WAGNER MFG. Co., 9 Mohawk St. Chicago III . ' ' .  . . , W(lr ur booklet entitle ' , . Ishp Mustard & Plcklt' ('0 . . . . . . . . . . • . . •  9,643 WHAT WE DO  H OW W "Jenny Lind. " tor elgaJ"Ntes, S. Saqul . . . . . . 9,6B8 - E DO IT FRE E Catal�ue of Arch itectural. :;cientiDc "Liquid �cid I I'OIl , •• for a mpdicinp, Crown win be sent to you on request. p:�d ec�����;'�I03��ruArchttects· and ChemICal ('0 . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9 ,647 KNICKERBOCKER MA('UIX}' WOII KS I BuRders' Magazine " monthly '2 "MIll!'rs Lung i'l)"rnp, " for a m!'dlcilJ(', M. Y .  8:10.12 Jone. 'S�reet, 'N�w ·Y ork. ' 
nc., 

W M .  T. COMSTOC K .  P u b . ,  2 3  Wa
'
rren S t . ,  New

af��: Mill!' l' • • . • • • . • • • . • • . • • . . . . . . • • • • • • • • • • • •  9, 648 "Mondamin, " for whisky, Stitzel Dlstllltng Co 9,64 1  "Old Things Are Passpd Away, "  for bluing, A. K. Phillips . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 634 H. A. KAYSAN- G���:!'y MATCH .Factory Machinery. W. E .  WILLIAMS. Mfr., 217 South Clinton St., Chicago, U. 8. A. 
uPerfeet. "  tor plums, H. "r. Peabody & Co. 9, 646 "Pt·tze Winner, " for plums, H. W. Peabody Importer of Americau Specialties An absolut� �ncyCj opredia for En�ineers or for Steam & Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . . . .  9 ,645 Users, ElectrICIans, Firemen and l\1achinistM, is the . " Pruemprs Malto-lIpat, " for a vegetable food, Manufacturers will kindJy quote prices and mall samples 

H ANDBOOK ON ENGINEERING. . Prncmer's MaHo-Meat ('0 . . . . . . . . . . • . . . .  9 , 637 

By HEYRY C. rrULLEY. I "Pul�l�a c���c��������io��t:n i!r:l��_J��i;:ag�� 9 , 6�6 
r:!g��d e���ifnan

e:��:r�
d g�ld r���f�rd'o�O�ri��:e$'3��� ! "Puritan Ptle Capsules, " for medlclne� S. & 

money back if dissatisfied. 9� pages. 400 flne illustra - . I I  
S. Salve C;? . . . . . . . . . . . . . . . . . . . . . • . . . .  9, 6

65
50 

tions, Thoroughly reliable and practical. Handsomely I "Pnrftan Salvp-, for R,�lv(' , S. & S. Salve . r,o. 9, 1 
bound in leather and eilt. Pocket-book form. I Red Admiral Brand, for apricots, H. W. 

H. C. TULLEY &, CO., 
' " �eabody &;, ('0 . . . . . . . . . . . . . . . . . . . • . . . . . .  9,644 

1060 Walnwrl.rht Bldg., St. Louis, Mo., IT. �. A. 
RP���p���taco. f�� . ������', . �,��.����� . �t.t��� 9, 639 

50 Y E A R S '  

E X P E R I E N C E  PATENTS 
TRADE M A RKS DESIGNS COPYRIGHTS cle.  

Anyone sending' a sketch a.nd descriotion may 
quickly as�ertain ollr opinion free. wnether an 
invention tS probably patentable. Communica.-
���

s 
f��!�

t
big��tl�:e

n
nt��

l
fo�:��:I�: ��ie':t\e:t8 

Patents taken throuJ?h Munn & Co. receive speciaL notice, without cnar1!e. in the 

Stitntifit Jlmtritan. 
A handsomely illu8trated weekly. I�arlle8t p.ir­
cnlat"ion of any scientific journal. Terms. S3 8 
yelir ; four month ', .L Sold by ali newsdealers. 

MUNN & CO . 3 6 1 Broadway. New York 
Hrancn Olli.ce, ti25 F St , Waohington, D. C. 

"Sntton's Roun and Gape Curp- ." for poultry powder, E.  D. �ntt()n . . . . . . . . , . . . . . . . . •  9 , 65� "The Black Salvp. to for I'mlvp. Fl. n,  Chapman 9, 6rl2 
"Th" r!"" 'ylock Rhoe. " for ShOPR, H. P. Mur-UOCK .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9, 633 

PRINTS. 
"Game Boards & Game Board Equipment, "  for g-ame hoards, and  equlpments, Carrom-ArcharPlla Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  598 "Helmet Brand Mince Meat Makes Bpst Pif's, " for mince meat, Armour Packlllg Co . . . . . .  599 "It 's Infallible ,"  for smok�lpss IlOwclPl', Forhps Lith. Mfg. Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  601 "The Greatest Corn Cure on Earth, "  for a corn 

curp. .T . •  T. IRpppr ,  . . . . . . . . . . . . . . . . . . . . . . 600 "Th(> Young Fnrmf'rs ," for farm machinery, Adriance, Platt & Co . . . . . . . . . . . . . . . . . . . . . .  602 

A printed copy of the specification and drawln;: of any patent in the forpgoing- list, or any pab'll t 
in print iss1.u"d since 1 863, will hp furnished from 
this office for 1 0  cents, provided the namp and numher of the patent df>sired amI the date be · givf'n. AddreFl!=l 'Munn & Co. , 361 Broadway, New York. 
ve���r�d�6� !,�;e��8 th��� V��tlo� .����d�n h�h�h�o�!�: gotng list. For terms and fnrther partlculare 
address MUDD & Co., 361 Broadw8.7, New Y .. rk. 

M O O e"' L I Q C ATA C O C U � 5 C R E E 
I;.. U N I O N  M O O n  W O R K S  & C.E.ARS @1 1 9 3  C L A R K  C H I C  G O .  

MAT H E MATIC IANS WA NTED 
pJ�I�r�n ¥�a��r� i�.troo

h
t
i
�hifo�&�ea �:��,

e
���

c
����::ia' and l uxnriant surroundin,;rB. �tat€ age, education a.nd �;;;;,:::;;-;.-_______________ , i>:�m':��f;�ia. Addres. PR>; s m >;NT, P. O. Box 1584 

THE FRANKL IN  DYNAMO 

'} 8,000 to 4,000 revolutions. Sets of mate- MODELS cl E X P E R I M E N TA L  W O R K  � � r!als Dnlsbed parts, complete machines. Inventions developed. SpeCial Machinery. 

��� 60 Watts, 1 0  Volts.  6 Amperes 

�TJrrg�t::�c���\��C����;;-:.e:l:l��'�:: I E .  V. BAI L LAR D ,  Fox Bldg . •  Fra n k l i n  Square. New York .  
chine or small lathe ; run as a generator� will furnish current for six 6-candle 

l>io f"RANKLIN ��le�·f12���
t
"w�ri�fO�Cr.-c�ci�9. 

COIll­
Mode! Shop 

Parse l l  & Weed . 1 2 9. 1 3 1  W. 3 1st St . ,  N .Y.  

ELECTRIC LAUNCH MOTOR. - THE de@.ign in this pappr is for R motor of unusual �lrnp1ictty of construction, which can easily be built by an amateur at small cost. It 18 Intended for a boat of about 24 feet !>ver all and 4 feet 6 Inches beaml: drawin!' 18 Inches. and �e�a����� oflJ)��fr����
g !��g ��a ct�!. 

a S?:e
ed 8�tE������ 

AMERICAN �TTPPT �M F.NT. No. 1.202. Pr1ce )0 {'ents by maU, tWill una otbce. and frqm 8l] newsdealp-rs 

SPEC IAL MANUFACTUR I NG. SPEC. MAC H I N ERY MODEL  I EXPERIMENTAL WORK. D I E S  A N D  STA M P I N G .  PROMP T ' GLO B E  MACH & STA MPING CO 970 HAMILTON ST CLEVELA N D. 0 

��I� T Y PE. W H I::ELB .  MODELl L E X PERIMENTA L  WORK. SMALLM.o,cHIN[RY NOVELTIES .. ETC. NEW ,aRK aTIEr�CIL WORKS 100 N ... . '55AU S !  N.Y. 

. . 
T H I S  B E ATS N E W J E R S E Y . " Charter.s procured under South Dakota laws for a few doll a.... Write for Corporation lawsl blanks, by-law, and forms to PHILIP LA WRENCE, late JlBs't Hec. of State, Huron. S. Dak. or Room K. 20th floor. 220 R'way. N. Y. 

w��ti�i��iiiii;�;$25Jrn It. has si.x s..t�ch Jids : 15·p"�lJon refllPrvoir : larue warming (,Ioeet. : oven 21 illS. deep, ] 7  ins. WIde. 12 lllfll.. hlp-h i top COOklllJ! �mrftlce. OOxOO in�.i lined t.hrouJ!hcut with A8t>P�to8 : Dufllex grate j burns wood or coal. . Gua�lJnteed in every l'�ect. ; w�igh8 '00 Jbfol. Write for frp.e de8criptive circular and test1moLlaI8. A GENTS W A N T E D .  WM. G, WILLARD, Dept. 1 1 2, 6 1 9·2 1 N. 4th Street, st. Loul., Mo. 

© 1903 SCIENTIFIC AMERICAN, INC.
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Orient Motor Car 

S H. P. PRICE 11,200 

w�II.,"¥�:���g��t'ri�e�.Riro��'::... Will climb any 1ll"Bde. 

WALTHAM M FG. CO., - Waltham, Mass. 

Free 
Test 
" Royal Worcester" 
Belting. 

W e  are s o  confident that this is  ab­

solutely the best and most economical 

power belt to use that we will 'gladly 

send trial belt for testing on your own 

machinery. All you have to do is 

write us for it, and you are under no 

obligation to keep it unless it 's abso­

lutely satisfactory in every res:: ect. 

Write us to-day for belting facts . 

We have been making old-fashioned 

oak-tanned leather belting for 50 years , 

and want you to know how it wears . 

It will be money in your pocket. 

GRATON &. KNIGHT MFG. CO. 

Oak Leather Belt Makers. Worcester,  Mass. 

Beauty and Util 
th�Vae��o���!�:B�f 1f���:���� 
;utfs. �-':very wise busines� man ougnr, to know that they 
Cdn be easily flx�'d and l'egu. 
Iatect to any desired length 
below the coat sleeve 
by using 

W asbburne' s (uff Holders 
'l'hey can ' be instantly attached or de-
��r�r�e ;

l��Iid�;
er come loose-have a 

Illustrated catalmzue on request. 
Rample pair of Cuff Holders sent by mail on recei pt of 20c. 
AMERICAN RI.sG CO., 

Box 8. W aterbu ry, Conn. 

VV A N T E D 
to 0sen exhi bition Jlarlors or store for 

i�e
� :r:�k��d T���� rO��� �e�'�

-
a,:·�':t 

Ollt attention. Key docks Rre goiug out 
of clat�. Able business m�n with two 
or over to invest should apply at om'e 
for exclusive territory. 

U. S.  E LECTR I C  C L OCK CO.  

CHARTER ENGI NE  
USEn . ::V A:;A!gN E  

F O R  A N V  P U RPOSE ' 
Stat ionar ies .  Portab les .  Sawi n g  .O utfits; 

H o i sters.  E n g i nes and P u m p s .  
Fut:l .-Gasol ine, Gas, Disti l late. 

S�!W"8.1��t'S� �t::°1>��v�;tdN;�d1.i. 
CHARTER GAS ENG I N E  CO .. Box 1 4 8 .  ST E R L I N G .  ILL 

of cJever.eMt ideas and Ileneral excel .. 
lence in llutomobile building, 
�
t
e:

a
�O�yn�':sTk���tgPfA�'6 s�:g.!m:!��8 

and luxurious deep sprinjiit upholstery, 
three pas�enger tonneau, divided front seat, impr\)ved ignition and many other 
supel"ior features. 
Complete with full brass �ide lamp'S, 
tooJs, horn, etc., the price is $�, :iOO. 

15h" Winton Motor Carriage Co. 
Berea Road, Cleveland 

Branches and Agencies 
throughtout the country. 

• •• • TO THE TRADE •.•• 

Our Double Door furna(e 
R THE most popular and practical article of its kind on the mar­ket. '1'he don ble doors will ac-

A commodate large pieces of 80ft 
coal as well as wood. 'l'he fire-pot is lined with genuine tIre clay 
tiling. which we R'uarantee for 
ftve y'ear�. The radiation !1ur­
face in proporticn to the Krate 
A:o�' W::��lli!�!leFg�;:� tn use in St. LouiM a lone ! !  .AI 

Write for Catalogue. 
FRONT RANK STEEL FUR NACE CO. ,  

Manufacturers of FRONT RA N K  FURNACES, 
Office and Factory, 2 3 0 1·9 L u cas Av. ,  St.  Louis,  M o .  

S C al H S AU varieties at lowest pnces. Best Railroad 
Track and -W841on or Stock Scale!1 made. Also 10)) useful articles. including 8ateb. 
Sewing Machlnes, BicycleFl, Touts. etc. Save 

Money. Lists Free. CHICAGO SeAL E CO., Chicago. III 

NfW fNGLAND WAT(HfS 
Lead tbe world In  diversity of  styles 
and sizes as well as quantity of pro .. 
duction. Our guarantee covers every 
watch" for we make ·  both the CRse and 
movement, and sell only 8 complete 
watch. Our watches have a worJd-wide 
reputation, gained by results as accu­
rate time-keepers. We Bell in every 
country on tbe globe. Catalogs free. 

T H E  N E W  E N C L A N D  WATCH CO: 
Factories : WATERBURY,  CONN . ,  U .  S .  A. 

Chapped Hands 
are the bane of the little tot's  existence-and sometimes of older folks. 
Wintry winds raise havoc with tender skins. 

-------- I �  FAIRBAN K ' S  GJ4YCERINE TAR SOAP first cleanses the skin of 
all impurities, then heals, soothes and keeps it soft and velvety. 

D I CKERMAN ' S  D U RABLE ..... �.,'" 
AMERICA S DEHK .\; STOOL CO., rl]�Y�"� 33 Howard :�w

J�
s�r�

a
C\t� 43( B'way. It' J 

I 

���::����I\: 
� atrord to do without il. 

HIGHEST AWARD wherever exhibited. 
tr8end for Catalog . .,6 

Fa.neuil Watch Tool Company , I BRIGHTON, BOSTON , MASS., U. S. A. 

It makes a rich creamy lather and has pronounced antiseptic quali­

ties. 

Removes grease and dirt like magic, and lathers in hard or 
soft , hot or cold water. Each cake is wrapped and packed in 
s eparate carton. 

Ask for FAIRBAN K ' S  GLYCERINE TAR SOAP at your 
drug or grocery store. If you fail to find it, send us name and 
address for free sample. It has an odor 

.. Like a Breath from the Pines " 
THE N. K. FAIRBANK COMPII.NY, Dept. T, CHICAGO 

Don't fudge 
of the 

quality by 
the price-

These Cigars are manufactured under 
the most favorable climatic conditions and 
from the mildest blends of Havana to­
bacco. If we had to pay the imported 
cigar tax our brands V{ould cost double the 
money. Send for booklet and particu1ars. 

CORTEZ ClaAR CO., lEY WEST. 

C OLD G A LVA N I Z I N G .  
A M E. R I C A N  PROCE. S S .  N O  R O YA LT I ES . 

SAMPLES A N D  I N FORMATION 0' APPL ICAT I O N .  
N I C K E L  

AND 

Electro- Plating 
Ap�aratu! and laterial. 

THK 

Hanson & Van W i nkle 
Co., 

N e w a r k .  N. J. 
136 Liberty St., N. Y. 

30 & 32 S. Canal St. 
Chicago. 

S PLlTDO'Rtl$PARK C O ILS � 25 VANDEWATER ST. N Y.  �� 

F R E E SPECIAL OFFER No. 1. 
to the R.eaders <!I . / 15h" Scientific Aonerlce..n. 

. (;ood for :m days. 

�t
B

�:�t���I���.:!:'g, �f��g���J. (�n�e�".:',(y o�ili�; 
articles too numerous to menti'on. FREE with club 
order of 20 Ibfol. of our New Crop Tea, 6Oc. a lb., 01' 20 lbs. 
of Great American BaKing Powder, 400. Jl lb. Mention ot SCIENTIFIC AMERI CAN and number (No. 1) must ac .. 
company order by mail or at store. 
• J'l'HE GREAT AMERICAN TEA CO., 
P. O. Box 289. 31 and 33 Vesey St., New York. 

Slow Work 
Becomes Fast 

Hard Work 
Becomes Easy 

A LL Work 
Becomes Pleasant 

when it is done 
on the 

Remington 
Typewriter 

In Twenty Years 
we have saved the 
w o r l d  e n o u g h  
labor to bu ild an 
Empire. 

Wyckoff, Seamans &: Benedict 
( Reminlllon Typewriter Co.) 

327 Broadway, New York 

PALATABLE 
WATER-STill 

Produces an absolutely 
pure and aerated wa­
ter for maDufacturiDIr 
or fll:�tn8"b f�r�o�e':iDY 
steam boiler. Made in all size8) from 
�a��r �r �����

s distiiled 
In use in U. 8. Army and 

Hospital Marine service. 
Write for catalogue. 

PALATABLE WATER·STI L L  
C O M PANY . 

Bosto n .  Mass . ,  U. S. A. 

J E S S O P  S T E E L  C 9  M F R l' O F  C R UC IBLE  SHEET STE E L  WA S H I N G T O N . P A . 

© 1903 SCIENTIFIC AMERICAN, INC.




