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RECONSTRUCTION OF WEST FOINT ACADEMY. 

The decision of the Military Committee of the House 
to favor the appropriation for new buildings and 
plants at West Point is a welcome evidence of the fact 
that Congress is at last awakeni ng to tJ;le great value of 
that too-much-neglected institution. The elaborate 
plans for what is practically the rebuilding of the 
Academy have for some time been ready for active con
struction, and the three million dollars which, if  every
thing p roceeds favorably, will be available for the 
work, will clothe the beautiful and hi storical promon
tory on which West Point is located with a collection 
of buildings, which will not only form an admirable ar
chitectural group in themselves, but will adequately 
represent the national importance of the great military 
school. 

Every well-wisher of his country will hail with posi
tive delight this tardy appreciation of the claims of 
Wes:t Point. From the days of George Washington, 
who gave the initial impetus that led to the foundation 
of the Academy, throughout the first century of its 
existence, not merely has it failed to receive the encour
agement from Congress which its importance and the 
splendid character of its work deserved, but it has 
been the subject of an indifference and neglect which 
posterity will find it extremely difficult to understand. 
.Twice in the early period of its exi stence it was with· 
out graduates ;  in 1819 it was deprived of supplies of 
any kind whatever and was under the command, if you 
please, of  a lieutenant ; and in 1812 it was without 
either btudents or instructors, and remained 'in that 
condition some time thereafter. It was only the exi
gencies of the war of 1812 that saved it from extinction 
at the hands of the Secretary or War, who sought to 
strangle the already-enfeebled institution. Congress 
showed its hostility a few years later in an endeavor 
to extinguish the Academy altogether, and again it was 
the exigencies of war, in this case the war with Mex
ico,.' in which the graduates of West Point so greatly 
di�tinguished themselves, that prevented the closing of 
the in'stitution. It  is scarcely necessary to add that the 
great struggle of the civil war gave such indisputable 
proof of the value of West Point training as to insure 
the perpetuity of the Academy. Nevertheless, it 
i s  a fact that after the war Congress was so well 
leavened with men whose brilliant military rec
ords had been obtained in spite of the fact that they 
had no West Point advantages, that the hope of obtain
ing much-needed appropriations was destined to dis
appointment. However, now that Congress has de
cided to recognize the claims of the Academy, it is pre
paring to do so with no ni ggardly hand ; and it is  our 
conviction that generous as is the contemplated appro
priation, it will ever be considered as among one of the 
most judicious and thoroughly merited distributions of 
the nati onal funds ever made. 

H the value to the nation of West Point needed any 
further demonstration, it  is  surely sufficient to point to 
the splendid service rendered by the officers of the 
Regular Army during and subsequent to the Spanish 
war. Had the entirely novel and extremely compli
cated problems that presented themselves with our ac
qu i sition of foreign possessions been left ,for their so
lution to the tender mercies of the political "carpet
bagger," the results in damage to our national prestige 
and in mi sery to our various new possessions would 
have been untold and irremediable. Fortunately, at the 
close of the war (in which the service of West Point
ers was of that high character which the nation has al
ways learned to expect and has invariably received), 
our Army officers dis'Played marked executive ability in 
the various, most complicated, and untried duties which 
presented themselves. The demonstration of West 
Point influence during the war, and in the solution of 
the problems which that war bequeathed to the nation, 
is an endorsement of our great military institution 
which, we venture to think, will insure for all time 
its generous trElatment by Congress. 
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THE FLEETS OF THE WORLD. 

The latel:>t records of Lloyd's Hegil:>tel' l:>ltow that the 
fleet owned by the United States Steel Corporation has 
grown to such proportions that it now ranks as the 
fifth among the great steamship companies of the 
world. Consi derably the largest of these is the Ham
burg-American Company, which owns 134 vessels of an 
aggregate gross tonnage of 668,000 tons. The next 
largest is  the North German Lloyd Company, whose 
120 ves:sel s aggregate 556,000 tons ; the third company 
is the British Elder Dempster Company, which owns 
153 vessels, aggregating 431,0:)0 tons. Then follow 
the Briti sh India Steam Navigation Company with 12:l 
vessels and 384,0 00 tons, and the United States Steel 
Corporation, with 113 vessels aggregating 343,517 tons. 
From the same source we gather that in point of total 
number of vessels owned and of thei r gross tonnage, 
the fleets of the T�llited States stand second among 
those of the world. Great Britain and her Colonies, 
out of a total for the whole world (including countries 
possessing over one million tons of shipping) of 29,091 
ships, aggregating 30,600,510 gross tons, possesses 10, 869 
with a total tonnage of 14,708,206 tons, one-seventh of 
which is composed of sailing ships. The United States 
owns 3,286 vessels  with a gross tonnage of 3 ,077 ,344 
tons, of which two-fifths are sai ling vessels ; and then 
follow Germany with 2,9 05,782, of which one-sixth are 
sailing vessels ; Norway with 1,627,220 tons, one-half of 
which are sailing vessels; France with 1,406,833 tons, a 
quarter of which are sailing vessels, and Italy with 
1,1.17 ,538, of whi�h two-fifths are sailing vessels. While 
the lead shown by Great Britain is so great, strenuous 
efforts are being made by competing countries to re
duce, by means of jud icious subsidies. this great p re
ponderance. Germany and France subsidize many of 
thei r lines heavily, and the policy has proved to be, 
particularly in the casE' of Germany, a wise one. The 
Ship SubSidy Bill now before Congress would very ma
terially assi<:t in the development of our merchant 
marine, discourage the purchase of foreign-built ves
sel s and stimulate the shipbuilding i ndustry on our 
own sea-coast. Contemplating the figures we have 
given above, there is much food for thought in the fact 
that about the year 18 40, Great Britain possessed un
der 800 vessels whose aggregate registered tonnage 
was le'ss than 150,000 tons, and that during this period 
the aggregate· tonnage of the steamships owned by the 
United States was about 155,000 tons, or 5,000 tons 
more than that owned by Great Britain. That was in 
the days of wooden shipbuilding, and before the advent 
of steel, and more particularly before Bessemer steel, 
had given that wonderful impetus to British shipbuild
ing, the influence of which still enables her to main
tain such a commanding lead. 

THE COST OF AMMUN I TION AT MANILA AND 

SAN T IAGO. 

An echo of the thrilling days of the Spanish war has 
recently been heard in a most interesting return made 
by Rear-Admiral O'Neil, Chief of the Bureau of Ord
nance, U. S .  N., in which he gives the total cost of am
munition in the decisive battles of Manila and San
tiago.' At Manila Bay the ships under Admiral Dewey 
fired at the Spanish ships and batterfes at Cavite, $50,-
045 worth of ammunition, a remarkably low figure if  
we consider the momentous effect which that conflict 
had upon the operations of the war at large, and the 
fact that it was mainly instrumental in bringing the 
valuable Philippine Islands within United States con
trol. At the battle of Santiago, the main batteries of 
the United States vessels fired 1,3 00 shots, and the sec
ondary batteries 8 ,174 shots: ; the cost of the ammuni
tion being about $80,000. The total cost of powder and 
prOjectiles of the naval operations in the Spanish war 
was only $175,000. As we showed in a recent article in 
the SCIENTIFIC AMERICAN, the gunnery practice of the 
North Atlantic Squadron costs considerably more in a 
year than the whole cost of ammunition expe'nded in 
either of the important battles of the campaign, and 
herein is clear evidence of the great importance at
tached to good gunnery in the United States Navy. 

• 'e' • 
REPORT OF THE PRUSSIAN COMMISSION ON AMERiCAN 

RAILROADS. 

Some two years ago the Prussian government sent 
to this country a. committee of experts to investi
gate the methods of construction, equipment and 
management fol lowed by the railroads of the 
United States. The investi gation was carried out 
chiefly on the Pennsylvania system, which was taken 
as being thoroughly characteristic of the best methods 
in vogue. The chief of the Prussian Mini stry of Rail
roads has stated that much has been' learned fr�m 
this scientific study of railroad conditions which 
are so fundamentally different from those upon 
which the Prussian system has been slowly built up. 
With regard to locomotive construction, the commis
sion were favorably impressed with the American 
plan of building to standard sizes and using inter
changeable parts-a method which is being gradually 
adopted on German roads. On the question of freight 
and passenger cars, the minister stated that, while the 

commission Was favorably impressed With the large 
freight cars of from ,10 to 60 tons capacity which are 
common in the United States, the existing traffic con
ditions were. so different in Germany that su·ch changes 
as were contemplated would have to be considerably 
modified to suit both the nature of the merchandise 
carried and the method of its distribution. The com
mission believed that while these huge cars we�'e 
highly economical in

'
the United States, where freight 

was moved in unbroken bulk over great dista .nces, in 
Germany, where the total amount of freight and the 
bulk of each shipment is smaller, and the distances 
proportionately shorter, cars of 40 to 60 tons capacity 
would be out of proportion to the demands of traffic. 
This would be understood when it was borne in mind 
that, where a large number of small shipments have to 
be left at numberless local freight stations, it would be 
poor policy to drop a 40 or 60-ton car at a way station 
to unload a consignment of 8 or 10  tons of freight. 
At the same time, the standard 10-ton Ge'rman freight 
car is  to be advantageously replaced by double-truck 
cars of a maximum capacity of 30 tons. Enlargement 
beyond that limit would necessitate changes in track, 
platforms, and in the yard arrangements of mines, 
furnaces and other manufacturing plants that would 
be costly and generally . inadvisable. It is prob
able that American practice in passenger cars will have 
less effect upon Pruss ian methods of the future than 
freight car practice is likely to have. The present 
model for long-di stance service in Prussia is a vesti
bule car about 60 feet in length, which is  divided 
into separate compartments and has a corridor ex
tending' along one side of the carriage. Although 
three'standard Pullman American cars were brought 
to Germany for trial, and ran with great smoothness 
and absence of noise, they are not liked by the German 
public, who prefer thei r own system of smaller 
compartments with accommodations for six or eight 
passengers, in each of which a certain privacy, not ob
tainable in a Pullman car, can be secured; It  i s  
probable, therefore, that the Prussian state railways 
will continue to build their own type of standard pas
senger car and sleeper. The most popular type of 
the latter in Germany i s  divided into compartments, 
each containing an upper and lower berth and a sep
arate wash bowl and water supply. 

In the opinion of the German commission the Ameri
can system of railroads is admirably ,.adapted to the 
need s of a country like the United States, where vast 
distances are to be traveled, where there is the keenest 
competition between parallel and independent lines, and 
where the restrictions of caste do not exi st. On the 
other hand, it  is evidently considered that, in the 
main, the Prussian system, which has grown up through 
long years of development under state control, is pretty 
well suited to the needs of the German people. It has 
been slowly developed into an organization which 
pays over and above its operating expenses the entire 
interest on the Prussian debt; and also turns over an 
annual surplus of several millions to the public 
treasury. At the same time it must be remembered 
that the rates for freight and· the first-class passenger 
fares are very high ; the freight rates alone constitut
in'g a heavy handicap on agriculture and on many of 
the inland industries. 

.. � ... 
WIRELESS TELEGRAFHY AND TB;E PROMOTER .. 

There is one form of activity of our modern commer
cial life which, unfortunately, is as omnipreS'
ent as it is harmful an d humiliating. We refer 
to that peculiar practice or calling, familiarly 
known as "promoting." Not that promoting is es
sentially an evil ; for honestly conducted, and with a 
true regard for veracity, it i s  one of the most essential 
elements in the complex machinery of everyday com
mercial life. Without the promoter, indeed, many of 
the most valuable Inventions would probably never have 
got beyond the theoretical stage, nor would our indus
trial development have reached its present marvelous 
proportions. 

Unfo"rtunabily, the introduction of important inven
tions, and the securing of the necessary capital to ex
ploit them, opens a lucrative field for the profession
al and none too scrupulous exploiter. So vast have 
been the fortunes realized from the great inventions of 
the past, such as the telegraph, the telephone, and the 
electric light, that the general public is strongly at
tracted, and properly so, to any invention which p rom
i se8to have a wide field of application and to return 
generous profits to investors. It is unquestionable that 
there is  a vast multitude of people, with a limited 
amount of money to invest, who, being naturally 
anxious to secure the very largest possible returns upon 
it, are powerfully attracted by any opportunity of ac
quiring interest in a new device that promises to be, to . 
use the favorite term of promoting literature, "revo
lutionary" in the particular field that it covers ; and it 
is upon the eager credulity of these people' that the 
bogus px:omoter raises rich harvests of profit-for him
self. We believe it may safely be said that the victims 
of this kind of fraud are rarely to be found among the 
people whose wealth entitles them to rank among the 



capitalists ; for the capitali st has his thoroughly trained 
experts at command, men who are retained at generous 
salaries for the express purpose of investigating 
schemes in which he is a prospective investor.  Some
body once said that there is nothing so shy as a million 
of money, and nobody knows this better than the gen
tlemen who begin to scatter alluring prospectus litera
ture broadcast, immediately upon the appearance of any 
well-authenticated invention that promises to catch the 
eye of the too-little informed and over-eager small in
vestor.  

The class of people who desire to get rich by "short
cut" methods has always been a large one, and it draws 
its recruits chiefly from the people of limited means 
who d raw a weekly or monthly salary, and find it dif
ficult to make the bank account cover the rather 
broad stretch of their social and other obligations. It 
is among this restless and over-eager class that the 
average promoter finds his most lucrative sphere of 
operati ons. 

It  is not so very many months ago that the SCIEN
TIFIC AMERICAN warned its readers against being led 
away by the exaggerated representations which were 
being made of the commercial possibilities of liquid air ; 
and it seems now that on account of the brilliant ac
compli shments of Marconi, we are to have a revival of 
bogus promotion in its most objectionable and harmful 
forms. We do not for a moment question that wire
less telegraphy has come to stay, and that it will play 
a most important part in the great world of telegraphic 
communication ; but we are perfectly satisfied that 
it will by no means sweep out of exi stence the al
ready established and most highly organized sys
tems of communication by cable. Within the next 
few years we shall of course see powerful com
panies e stablished for the legitimate exploitation of 
the new system, and no doubt there will be consider
able profits accruing to those who have the good for
tune to be associated with the properly organized cor
porations. 

Unfortunately for the smail investor, the prospectus 
fiend i s  already opening a vigorous campaign, and 
there are several concerns organized for the express 
purpose of relieving a more o r  less ignorant public of 
their money, by inducing them to invest, at anywhere 
from 7 5  cents to $10 a share, in so-called wireless teleg
raphy companies. The Editor has now before him a 
choice assortment of advertising literature, culled, 
most of it, from the daily press and current magazines, 
and much of it from pamphlets of the most alluring and 
up-to-date kind, which goes to prove that pure-minded 
philanthropy is not yet dead on the earth. There are 
corporations that are willing to take the public i nto 
their con'fidence, and for a nominal subscription of 7 5  
cents a share are willing t o  l e t  it reap the "golden har
vest." Lest the reader should fail to grasp the magni
tude of his opportunities, he is informed that within 
two or three days prices will be raised from 75 cents to 
a dollar ; that the stock, in fact, will soon be selling i n  
the open market a t  two, three, four or even twenty 
times its par value. 

Now, there is no question but that ninety per cent of 
this literature is a tis sue of lies, from its scare-head 
title page. to its final announcement of the "make pay
able'" address. And unless the public has learned well 
the lesson of the frauds which were perpetrated in con
nection with liquid air, the extraction of gold from 
sea water, and other famous prospectus swindles of the 
past few years, we much fear that there will be many 
an hon'est but fooli sh investor to whom the future men
tion of wireless telegraphy will come to have anything 
but pleasing suggestions. 

RECENT MEETING OF THE NATIONAL ACADEMY OF 

SCIENCES IN WASHINGTON. 

BY MARCUS BENJAMIN, PH.D. 

The spring meeting of the National Academy of 
Sciences was held in the Un ited States National Museum 
in Washington on April 15 to 18, with Dr. Alexander 
Agassiz presiding. 

Prof. Henry F. Osborn, who holds the Da Costa chair 
of zoology in Columbia University, New York, was the 
flrst of the members to address the Academy, present
ing a brief communication entitled Homoplasy and 
Latent Homology. At the last meeting of the Academy 
the subject of Potential or  Latent Homology was dis
cussed,especially as bearing on the independent origin 
of c ertain bones of the skull and other parts of the 
skeleton, as well as upon the cusps of the teeth, par
ticularly the grinding teeth. It was shown that struc
tures which are ordinarily considered analogous by 
comparative anatomists have not been derived from 
each other, but arise independently in different groups 
of animals, and this presents an interesting question 
as to how far these structures are latent or potent in 
the ancestral forms which have given rise to these dif
ferent groups. 

A second paper by the same author, entitled Evi
dence that North America and Eurasia Constituted a 
Sil;lgle Zoological Realm During the Mesozoic and Ceno
zoic, and that Correlations can be established as a 
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Basis for Uniformity of Geological Nomenclature, was 
then presented. 

Prof. Edward W. Morley, of Adelbert College, Cleve
land, Ohio, then read a paper on Determination of the 
Weight of the Vapor of Mercury at Temperatures Below 
100 Degrees. 

The next paper to be read was one on The Atomic 
Weight of Cresium, by Theodore W. Richards, who 
fills the chair of chemistry in Harvard University. He 
began with a general discussion of the subj ect of 
atomic weights, and then passed to a description of his 
work on cresium. The material on which the research 
was conducted came to him from Prof. Wells of Yale, 
and he established the fact that cresium was an ele
ment, that the material on which he worked was 
pure, and gave as his result 132.878. This figure he 
checked by similar determinations obtained by using 
the nitrate, from which salt he secured results that 
averaged 132 .877.  

James M. Crafts, formerly President of the Massa
chusetts Institute of Technology, Boston, presented 
a summary of his recent progress in the admirable 
researches made by him on Catalysis. He referred in 
opening to the old theory of solution and similar chem
ical processes, and then passed to the more recent be
liefs of the new chemistry. Formerly it was claimed 
that life could only be produced from life, but re
sults are now obtained by the action of enzymes on 
chemical compounds that were believed formerly to be 
due to vital force. He then described the special re
sults obtained by him during the past year. These 
were highly technical, and not susceptible of conden
sation for popular presentation. 

The Significance of Changing Atomic Volume was the 
title of a second paper by Theodore W. Richards, and 
was a brief presentation of the recent theory on the 
construction of matter advanced by thi s  brilliant young 
chemist ; his contention being that atoms in chemistry 
are compressible. This subject he has already pre
sented before the American Academy of Arts and 
Sciences in two papers, entitied, The Possible Signifi
cance of Changing Atomic Volume, and The Probable 
Source of the Heat of Chemical Combination, and a 
New Atomic Hypothesis. 

On Thursday afternoon Alexander Agassiz presented 
his two papers, both of which embodied results of his re
cent expedition to the South Pacific Ocean. The first 
paper was On the Coral Reefs of the Maldives, in which 
he described the formation of these islands as consisting 
of' numerous atolls, contending that the theory of sub
sidence, advanced by Darwin, was not sati sfactory as an 
explanation of their origin. 

His second paper, On the Theory of the Formation of 
Coral Reefs, was a more elaborate presentation of the 
subject, and in it he argued that the rims of the atolls 
had first been elevated, and on these rims the sand 
had found a resting place, leaving lagoons in the center. 
He referred to his flnding large nodules of manganese, 
which he believed to be of volcanic origin, and his con
tention was that the atolls, the rims of which were of 
limestone or of coral formation, had been raised up by 
volcanic action as they rested on a volcanic foundation. 
In clOSing he referred briefly to the vegetation on these 
islands, most of which he thought had been brought 
by the agency of mail.. 

William Sellers, the well-known engineer, then pre
sented a paper on The Compulsory I ntroduction of the 
French Metrical System into the United States. He 
made an exhaustive review of the metrical system and 
its various features. He also reviewed the bill now 
pending in Congress making its adoption compulsory 
by the manufacturers and the merchants of the United 
States. Mr. Sellers declared that he did not favor 
the proposed law, for the reason that he believed it 
would work a severe hardship and injury to the manu
facturing concerns of the country, and would seriously 
a1'l'ect trade. He declared that he could not see any 
advantage to be gained from the use of the system in 
lieu of those now in vogue in the United States, and 
that, to his mind, the only difference was one in the 
standard of measurement, from the inch to the centi
meter, and from the yard to the meter. 

The next paper was on Psychophysical Fatigue, by 
J. McKeen Cattell, of Columbia University, in which he 
described the measurements of fatigue of the senses, 
of the muscular system, and finally of the mind itself. 
He illustrated his paper by means of small diagrams, 
in which he showed, for instance, how the eye be
came tired on examining a piece of cardboard in which 
part of the surface is practically darkened. 

Prof. Edward L. Nichols, of Cornell University, then 
presented a paper On Some Optical Properties of As
phalt. When a thin layer of asphalt varnish is spread 
upon glass and allowed to dry, and some luminous 
source, such as the filament of art incandescent lamp, is 
observed through the film, it is found that a consider
able amount of red light is transmitted, the unusual 
purity of which is readily ascertained by means of a 
spectroscope. The suddenness with which the rays be
yond the red are cut off indicates the existence of a 
well-defined absorption band with a very steep gra
dient on the side toward the greater wave-lengths; 

and one would expect to find a considerable degree of 
perviousness in the infra·red and anomalous disper
sion in the region where the change from trans,arency 
to opacity occurs. The purpose of his paper was to de
scribe his studies in this direction, concerning which 
nothing appears to have been previously published. The 
paper in full will appear in the Physical Review for 
April, 1902. 

The public session on Thursday began with the pre· 
sentation by Charles S. Minot of a paper descriptive ot 
The PhYSiological Station on Monte Rosa, by Henry 1'. 
BOWditch. It consisted largely of lantern slides taken 
at high altitudes, showing the construction of this 
new enterprise established in the Italian Alps under 
the direction of Italian scientists, but which, it was 
hoped, would pass under the care of an international 
committee of scientific men. The paper was a spe
cial plea for its recognition by the National Academy 
of Sciences. The lantern slid'es of the Alpine peaks 
were e specially interesting, and received the well
merited applause of the Academy. 

Charles S. Peirce followed with three papers, entitled, 
The Classification of the Sciences, The Postulates of 
Geometry, and the Color System, which, however, were 
read only by title. 

The meeting was then practically turned over to the 
astronomers, and brief abstracts were presented by 
Asaph Hall of a paper on The Disintegration of Comets, 
followed by one of Ira Ibsen Sterner, entitled A New 
Computation of the Co-efficients of Precession and Nu
tation. Prof. Edward C. Pickering, of Harvard Observa· 
tory, presented briefly The Distribution of the Stars 
and The Variability in Light of Eros, both of which 
w!'lre highly technical, and were illustrated by means 
of mathematical' formulas, which cannot here be pro· 
duced. Several papers biographical in character were 
then read. 

In the evening Prof. Charles F. Chandler, of Colum
bia University, delivered a lecture on The Electro
Chemical Industries at Niagara, in honor of the Acad
emy. In that brilliant way, so familiar to those who 
have been so fortunate as to study under him, Dr. 
Chandler held an audience aimost spell-bound for near
ly two hours, during which he described the marvels 
of chemistry and the splendi d  results obtained at 
Niagara Falls by the application of electricity to chemi
cal compounds. The tearing apart of the molecule 
of common salt, resulting in the formation of caustic 
soda and bleaching powder, which has come about 
from the inventions of his pupil, Hamilton Y. Castner, 
whom he described as a natural·born genius, were 
strikingly set forth, a s  well as the original i nvention 
of Castner, by means of which the aluminium industry 
was .created. 

••••• 
SCIENCE NOTES. 

William Flinders Petrie, the distinguished Egypt
ologist, in an address to the supporters of the Egypt 
Exploration Fund, said that they had completed the 
most important hi storical work that had yet come into 
their hands, settling, in a manner which had hitherto 
seemed beyond hope, the very foundations of Egyp
tian historJ4. says the Sun. y No such complete mate· 
rialization of history had been obtained by one stroke 
in any other country or age. He detailed the discov
eries oi,Lthe gold scepter of Nena, the founder of the 
Egyptian monarchy, gold vases and jewels o f  the same 
period,ft,.wenty engraved tablets and dozens of frag
ments of tablets, and 100 inscriptions on vases, giving 
more information of dynasties ruling 6,600 years ag() 
than is known regarding half the Saxon Kings of 
Englandl( The discoveries were all made in the 
neighbothood of Abydos, in ground abandoned as ex· 
hausted. The next work would be done on the site 
of the Temple of Osiris at Aby"dos, which was prob
ably the burial place of the head of Osiris, which 
drew around it the burials of historic times and prob· 
ably those of the earliest dynasties also. 

Two-thirds of all the letter s  which pass through the 
post offices of the world are written by and sent to 
people who speak English, says B radstreet's .  There 
are substan'tially 5 00,000,000 persons speaking col
loquially one or other of the ten or twelve chief 
modern languages, and of these about 25 per cent, or 
125,000,000 persons, speak English. About 90,000,000 
s'Peak Russian, 75,000,000 German, 55,000,000 French, 
45,000,000 Spanish, 35,000,000 Italian and 12,000,000 
Portuguese, and the balance Hungarian, Dutch, Polish, 
Flemish, Bohemian, Gaelic, Roumanian, Swedish, Fin
nish Danish and Norwegian. Thus, while only 
one-�uarter of those who employ the facilities of the 
postal departments of civilized governments speak as 
their native tongue English, two-thirds of those who 
corres'Pond do so in the English language. There are, 
for instance, more than 20,000 post offices in India, 
the business of which in letters and papers aggregates 
more than 300,000,000 a year, and the business of 
these offices i.s done chiefly in English, though of 
mdia's total population, which is nearly 300,000,000. 
fewer than 300,000 persons either speak or understand 
English. 



THE IMPROVEMENT OF Tlt:£ EnIE OANAt. 
The scheme fQr the recQnstructiQn 'Of the Erie Canal 

which is nQW befQre the Legislature is nQt tQ be CQn
fused with that larger and mQre CQstly scheme which 
was repQrted tQ GQv. RQQsevelt and received his strQng 
indQrsement. The imprQvement as cQntemplated in 
that repQrt included the recQnstructiQn 'Of the canal 
thrQughQut its entire length, the abQlitiQn 'Of the 'Old 
system 'Of lQcks and the substitutiQn in their place 
'Of a system 'Of mechanical-lift lQcks at LQckport and 
CQhQes, which were tQ QverCQme the difference Qf ele· 
vatiQn at each 'Of these 
places in a single lift. The 
canal was tQ be dredged 
'Out tQ a full depth 'Of 12 
feet thrQughQut, and the es
timated CQst of the whQle 
imprQvement was $60,000,-
000. 
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being situated on the westerly bank of the Mohawk 
River_ These "sixteens," as they are called by the 
canalbQat men, are a SQurce 'Of great delay and not 
infrequent accident. The prQPQsed imprQvement CQn
sists in canalizing the HudsQn and MQhawk rivers 
frQm the CQngress Street bridge in the city 'Of Troy 
tQ a quarter 'Of a mile abQve the present aqueduct 'Over 
the MQhawk River at RexfQrd Flats, which is abQut 
two miles nQrtheast of Schenectady. In detail, the 
lQcatiQn 'Of the line between CQngress Street and Rex
fQrd Flats is as fQllQws: 
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follows along the Hudson to the State dam opposite 

the village of Lansingburg, then swings around tQ the 
nQrth side 'Of the HudsQn, and enters what is knQwn 
as the fQurth branch 'Of the Mohawk, QPPQsite the vil
lage 'Of WaterfQrd, and fQllQwing this branch alQng 
the, north end 'Of Peebles Island, it passes westward 
'On a tangent acrQSS the cQuntry, ascending the hills 
by a series of lQcks and entering the MQhawk River 
abQve CQhQes Falls. FrQm the Falls the canal fQllQWS 
the MQhawk River tQ Rexford Flats. On this PQrtiQn 
the lQcks and dams are as fQllows: 

LQck NQ. 1 is lQcated at 

When GQv. Odell came 
intQ 'Office the canal prQb
lem was prQbably the mQst 
impQrtant and pressing 
that came up fQr his CQn
sideratiQn; and he made 
an early annQuncement 'Of 
his belief that, 'Owing tQ the 
strQng QPPQsition in the 
nQrthern part 'Of the State 
tQ the bill, it WQuld be 
wiE>er tQ present a less am
bitiQUS scheme than that re
PQrted under the RQQsevelt 
administratiQn, in the hope 
'Of 'Obtaining, by way 'Of 
comprQmise, a grant fQr the 
immediate constructiQn 'Of 
the mQre essential features 
'Of the 'Original plan, leav
ing the balance 'Of the wQrk 
tQ be carried 'Out at a later 
date. The bill 
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BETWEEN TROY AND COHOES. 

the SQuth end 'Of the present 
State dam at Lansingburg; 
Locks NQs. 2, 3, 4, 5 and (j 
are in the rQcky cliffs 'On 
the east side 'Of the MQ
hawk River 'Opposite thE! 
city 'Of CQhQes; Locks Nos. 
7, 8, 9 and 10 are in the 
Mohawk River between the 
Cohoes Falls and the Rex
ford Flats, and are situated 
at points where dams arc 
necessary in the river to 
maintain the water at a 
proper elevation. A dam 
will be built at a pOint 300 
feet above Cohoes Falls, at 
the sarae level. as the pres
ent dam of the Cohoes Hy
draulic Company, thus obvi
ating any damages to that 
company caused by diver
sion of water. The general 
plan between Cohoes Falls 
and Rexford Flats provides 
for the formation 'Of a 
series 'Of PQuls in the MQ
hawk River and the lQcking 
'Of boats arounr the various 

dams. T h e  
dams proposed 
i n  t h e  M Q 
hawk R i v e r 
are mainly 'Of 
concrete, with 
crests 'Of suf
ficient length 
to carry the 
flood flQWS 'Of 
the river with
'Out seriously 
flooding adja
cent property. 
One result of 
t h e  building 
'Of the dams 
will be that 
d u r i n g  t he 
close season of 
the c a n  a Is , 
frQm the 1st 
'Of December tQ 
the 1st 'Of May, 
e x t e n s i v e  
water powers 
will be avail
able at each 
'Of the dams. 
This p '0 W e r 
can be used by 
the State 'Or 
leased to pri
v a t  e parties 
f '0 r manufac
t u r i  n g pur-
poses, 
water 
qui red 
thQse 

as nQ 
is re
during 

mQnths 

which is now 
befQre the Leg
islature h a s  
b e e  n framed 
in accordance 
with these sug
gestions. Brief
ly stated, it 
calls fQr an 
a p p r Q p r i 
ation 'Of $30,-
000,000, which 
is tQ be de
VQtEd tQ reCQn
structing t he 
locks through
'Out the entire 
length 'Of the 
canal, giving 
them a depth 
that will en
able them tQ 
a c c o m m Q
d a t e  b o a t s  
d r a w  i n g 12 
feet of water; 
and the reloca
t i o n  'O f  t h e 
canal at 'One or 
two impQrtant 
p '0 i n t s , and 
particularly at 
t h e  easterly 
e n d  'O f  t h e  
c a n  a I in the 
n e i g h b Q r 
hOQd 'Of TrQY 
a n d  CQhQes; 
and the dig
g i n g  o f  t h e  
whQle canal tQ 

a u n i f Q rm 
depth of 9 feet. 
The lQcks be
ing rebuilt 'On 

the lines sug-

By these locks the difference of elevation ootween the Mohawk Hnd Hudson rivers is overcome. 

for the Qpera
tiQn 'Of the 
canal. During 
m Q s t  y e a rs 
there will be 
cQ n s i d e r-

gested in the 
'Original plan, 
the mQst impQrtant part 'Of the wQrk 'Of reCQnstruc
tion WQuld be accomplished, and it WQuid 'Only remain 
to excavate the canal to a depth to match that 'Of 
the lQcks to bring up the whQle Erie Canal system tQ 
the high standard cQntemplated during the ROQsevelt 
administration. 

The mQst impQrtant change cQntemplated in the 
Odell bill is the relQcation 'Of the canal between TrQY 
and Rexford Flats. By studying the accQmpanying 
map, it will be seen that at present the difference 'Of 
elevatiQn at this lQcality is overcome by means 'Of nc 
liSS than sixteen locks of moderate lift, the locks 

THE DOUBLE FLIGHT OF LOCKS AT COHOES. 

As shown on the map, there are two alternative 
routes proposed, one known as the Cohoes, and the 
other as the Waterford rQute. "The first named follows 
generally the SQuth branch of the Mohawk River. 
There is a lock on the westerly shore of 
the river at the point where it is crossed by 
the New York Central Railroad; the second lock 
lies on the same shore at the crossing of the river by 
the electric railway, while the third, fourth, fifth and 
sixth locks are located in the elevated grQund on the
easterly shore of the river at Cohoes. The Waterford 
route, which is the one that will probably be adopted, 

able water in 
th e MQhawk 
River beYQnd 

the amounts necessary for operating the canal, which 
can be used for manufacturing purposes or the gen
eration of electricity for trolley lines 'Or lighting pur-
poses. 

The navigation of the proposed canal from Congress 
Street, Troy, to Rexford Flats will be steam, either 
by tugs 'Or steam canalboats with consorts. 

From. Rexford Flats to Buffalo the prQPosed route 
follows the present line of the Erie Canal, except at 
a few points where a change· in the location is neces
sary to ease sharp bends in the old alinement. At 
Cohoes the sixteen locks of the present canal are ra-
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placed by five locks; at Little Falls the four present 
locks are replaced by three enlarged locks; at New
ark, the three locks of the present canal are replaced 
by one lock, and at Lockport the present five locks are 
replaced by three double locks. These and other 
changes in the number and type of locks reduce the 
total number on the entire canal, from the Hudson 
River to Buffalo, from 71 to 44 locks, making a de
cided reduction in the time necessary for passage of 
boats between those points, and effecting, of course, a 
material difference in the cost of maintenance and 
operation. 

As we have already explained, the canal between 
Troy and Rexford Flats will lie almost continuously 
in the bed of the Hudson and Mohawk rivers, the 
change of elevation from one river to the other being 
secured by diverting the canal to the shore at suitable 
locations and building the locks in the rising ground. 
While the river presents more than sufficient width 
for canal purposes, it will have to be dredged to give 
the necessary depth. The section of the canal where 
it lies in the beds of the rivers will be 200 feet wide 
on the bottom, and must present at all stages at least 
12 feet of water. The section on the Erie Canal itself 
will be that which was proposed in what is commonly 
known as the Nine Million improvement of 189 5-6, 
and is shown in the accompanying drawings. In gen
eral this section is 50 feet wide on the bottom, with 
fide embankments of 1:t,4 to 1, and a depth of 9 feet, 
except over aqueducts and permanent structures, 
where 8 feet of depth is provided for. The proposed 
improvement includes the cost of additional water 
supply for the summit level between Utica and Syra· 
cuse, which is secured by building reservoirs on 
various streams that lie to t�e south of the present 
Erie Canal. 

. 

From an engineering point of view, the most inter
esting part of the proposed reconstruction is the 
splendid flight of locks which is to be built at Co
hoes to enable the canalboats to surmount the obstacle 
presented by the Cohoes Falls. The appearance ot 
the locks is shown very clearly in the accompanying 
perspective view. The total difference of level be· 
tween the Hudson and Mohawk rivers of 121 feet is 
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used very successfully in the Canadian canals. They 
are 47.8 feet high, and with a full lock there will be 
a total pressure against each leaf of the gates of 
607 tons. The gates are built of solid beams of tim
ber, thoroughly well bolted together. Each beam is 
keyed to the next succeeding one, and iron rods ex
tend through the whole from top to the bottom. 

The enlarging of the canal to a depth of 9 feet and 

the lengthening of the locks will make it possible to 
greatly increase the size of the canalboats, or barges, 

as they will then be called. Instead of the present 

boats, capable of carrying only 240 tons of merchandise 

or 8,000 bushels of wheat, the canals will accommo

date boats with a capacity of 800 tons or 30,000 bushels 

of wheat. Moreover, the time of transit from Buffalo 

to New York will be reduced from 430 to 400 hours, 

a saving of a day and a quarter, while it is estimated 

that the capacity of the canal will be increased from 
31-3 tons an hour to 9 tons, about trebling the ca
pacity. 

A SELF·STARTING GASOLINE MOTOR OF NOVEL 

DESIGN. 

The four-cylinder motor shown in the annexed il· 
lustration is the invention of Mr. G. Keller, of New 
York city. The motor is constructed somewhat simi· 
larly to a steam engine, and the adaptation of the prin
ciples of the latter to a gasoline explosive motor is 
the most interesting feature about it. 

The gas from the carbureter enters through the 
main inlet pipe, on which is seen the throttle valve, 
and passes into each of the two valve chambers 
through simple, suction-lifted inlet valves, such as are 
found in any gasoline motor. It is then directed to 
one cylinder or the other by oscillating piston valves, 
the ports of which correspond with ports leading to 
the cylinders. These latter ports are also connected 
by the oscillating valves to the exhaust pipes seen 
at the bottom, when the pistons are on their up
strokes. 

The oscillating piston valves that make this con
nection are operated by eccentrics on the motor shaft. 
One of these can be seen beside the right-hand fly-

wheel, while the connecting 
rod of the other, with uni· 
versal joint, is in plain 
view in the foreground. 
The sparking plugs are con
nected to two Splitdol'f 
spark coils with vibrators, 
and the battery connections 
are seen on the base. 

The principle of operation 
of the motor is as follows: 

THE KELLER SELF· STARTING GASOLINE M OTOR. 

As the piston starts to de
scend, it begins to draw in 
a charge of explosive mix
ture. Electric sparks jump
ing across the gap at the 
spark-plug points continu
ously, immediately explode 
this gas, which drives the 
piston down. On the up
stroke the burnt gas is ex
hausted, after which a fresh 
charge is drawn in and ex· 
ploded as the piston starts 
to descend a second time. 
Thus it will be seen that we 
have practically a two-cycle 
motor that does not com· 
press its charge. As the 

overcome by three lifts of about 40 feet each, instead 
of the sixte.en lifts which are necessary in the present 
canal on the westerly side of the river. The locks, 
which are built of concrete and masonry, are 328  feet 
long between the hollow quoins and 28 feet wide in 
the clear. The operation of locking is so well under
stood that it needs no detailed descriptiori here; but 
we may briefly state that the water is led from lock 
to lock by gravity through culverts which are built 
in the solid masonry, one on each side of each lock 
and parallel to its axis. These culverts are of the 
arched type, 5 feet in width and 7 feet in height. The 
water is led from the culverts into the chamber by 
means of two cast-iron pipes on each side. These 
pipes are 2 feet in diameter and 8 feet in length. The 
water supply to the culverts is controlled by butter
fly valves at each end of the culvert. 

The passage of a barge through the locks is as fol
lows: After the barge has entered the first lock, the 
pair of miter gates behind it is closed, and the culvert 
valves are opened, allowing the water to flow from the 
first to the second chamber until it is at the same level 
in both. The miter gates separating the two chambers 
are then swung open, the barge passes through, the 
gate is closed behind it, and the second set of culvert 
valves is opened, repeating the process between the 
second and third chambers. These operations are re
peated until the barge has passed through the whole 
Beri�. The gates aTe ot tp.e trve wlliQlI. ll.!l.S J:leeu 

cylinders are four in num
ber, 4 inches bore by 6 inches stroke, and as an im
pulse is obtained every one-quarter of a revolution, 
the motor will develop between 3 and 4 horse power 
at medium speeds, and will have a nearly constant 
torque. By compressing the gas in a small compres
sor (which can be located in the base of the motor) 
and introducing it under pressure to the cylinder, the 
same power can be obtained as from four ordinary 
two-cycle cylinders of the same size. The mol.or is 
light for its power, weighing complete about 150 
pounds. 

The motor. after it has been running a minute or 
two, can be stopped and started as often as desired, 
simply by switching off or on the electric current to 
the igniters. This was satisfactorily demonstrated to 
our representative by the inventor, who also ran two 
cylinders of the motor on gasoline and the other two 
on illuminating gas at the same time. 

The motor can', furthermore, be run by steam or 
compressed air, and when so run is very powerful. A 
steam carriage equipped with a motor of this type 
would have an advantage over the ordinary vehicle of 
that character, in that, if the boiler should burn out, 
the operator could still proceed by connecting the inlet 
pipe of the engine to a suitable carbureter, and switch· 
ing on the electricity to the spark coils and plugs. 

The inventor has been: four years in bringing the 
machine to its present state of perfection, and now 
lll!l.ltes it public for purposes of explolt!l.tton. 

A GAS-ENGINE FRICTION CLUTCH. 
There never has been a friction clutch absolutely 

faultless. The chief defects have been excessive cost 
of construction and inefficiency. The inventor of the 
friction clutch which forms the subject of the accom
panying engraving has endeavored to provide a device 
which is intended not only to overcome the difficulties 
hitherto experienced, but which is also certain, easily 
handled, clean, self-contained, cheap, automatic, an,l 
self-adjusting. Arduous tests extending over sam!' 
two years have demonstrated the efficiency of the 
clutch. 

The gas-engine clutch, as its name implies, is peculi
arly adapted for gas engines and clutch pulleys. In 
construction it comprises three principal parts-:-a 

crated disk or driver, A, con· 
taining the ·friction blocks; a 
pulley with a friction face· 
plate cast on the arms, to 
which the shell, S (Fig. 1), 
is secured by studs; and a 
starting plate or wheel, G. 

The disk or driver, A, is 
keyed to the driving shaft. 
The shell, S, contains the 
worm gears, F, right and left 
hand screws, and wedge 
blocks, B, which work on the 
inclined planes of the friction 
plate, D. This plate is held 

PARTIAL SECTION. tightly in place against the 
wedge blocks, B, by means of 

tWG coiled springs (not shown), and is carried around 
by lugs in the inside of the shell, which lugs fit into 
notches, K, on the edge of the plate. To the starting 
plate or wheel, G, a worm sleeve, H, is attached, hav· 
ing a bevel end, which

' 
end is in contact with the be-: 

eled opening of the crated disk, as shown in the dia 
gram. 

The starting and stopping mechani&m comprises a 
lever (not shown), on one end of which is a small 
brake-shoe, formed with a V-shaped groove, fitted to 
the edge of the starting plate or wheel, G. On the 
outer end of the lever a sliding weight is carried. 
By moving tile weight inwardly toward the clutch, the 
brake-shoe is caused to drop away from and to release 
the starting plate, so that the plate and worm sleeve 
will revolve with the shaft. The worm now turns the 
gel',rs, arid the resistance of the gears draws the coni
cal end of the worm sleeve, H, into contact with 
the beveled opening of the crated disk, A, keyed 
on the. shaft. This contact is sufficiently strong to 
turn the gears, F, and the right and left hand screws, 
thereby pushing the wedge blocks, B B, up inclined 

THE PHILLIPS GAS·ENGINE CLUTCH. 

planes, E E, gradually forcing the friction plate, D, 
Into contact with the wooden blocks, 0, until the load 
is driven. The h€'3.vier the load the greater is the 
resistance of the gears; hence the conical end of the 
worm is forced into firlller contact witb tbe beveled 



opening in the crated disk, so that all the power needed 
to work the clutch i s  supplied. 

As soon as the speed of the wheel is  brought up to 
the d riving member ( which is the crated disk contain
ing the friction block ) the winding action of the worm 
sleeve ceases. Should the clutch slip, however, this 
winding action is  automatically resumed. 

No manipulation is required to start the clutch. 
As soon a s  the sliding weight is moved in, the brake 
drops away from the starting plate. Thereby the worm 
is released, which then runs with the shaft and begins 
to wind up the frictions. In order to stop the clutch, 
the sliding weight is  moved outward on the lever ; a 
slight additional pressure stops the starting plate and 
worm. The gears the·reupon begin to turn around the 
stationary worm, reversing the di rection of the screws 
and drawing back the wedge blocks, thereby releasing 
the friction blocks and stopping the clutch. The driv· 
ing power of the device is claimed to be limited only 
by the strength of the material.  The patents on the 
clutch have been acquired by Mr. Thomas Henry Smith, 
Jamestown, N. Y. 

. .  ' .  
THE MANUFACTURE OF STEEL RAILS . 

In the vast field of industry included in the opera
tions of the United States Steel Corporation, there 
i s  none of greater importance than the manufacture of 
ste€1 rails. For not only does rail-making call for 
the services of a great industrial army, but the steel 
rail has contributed more than any other cause to the 
rapid weaving of that marvelous network of railways 
which now covers every State of the Union. Its high 
quality and skillful desi gn have rendered possible the 
great increase in power, weight and capacity of Ameri
can en gines and rolling stock, and a low cost of opera
tion which is the wonder and despair of European rail
road systems. 

The celebrated Edgar Thomson Works, which are 
devoted exclusively to the manufacture of steel rails, 
are situated on the Monongahela River, a few miles 
from the city of Pittsburg. Here some 4,000 men are 
employed night and day in turning out steel rails at 
the rate of 5 ,000 to 6 ,000 every twenty-four hours, the 
rails varying in weight from 25 to 100 pounds per yard 
and in length from 30  to 60 feet, the average rail being 
30 feet in length and weighing about 75 pounds to the 
yard. The 60-foot rail is something of a novelty. 
although it has been rolled in this length for several 
years. I t  is  open to the objection that in northern 
States, where the range of temperature is large, the 
spacing of  the rail-ends at the joints has to be so wide 
that it  i s  difficult to preserve an even and nois'eless 
rail-joint ; hence, the ' call for 60-foot rail s  comes 
chie·fly from southern States, where the range of  tem
perature is small. 

The first point of interest in these works is  the 
stock-yards, which are laid out parallel with the long 
line of blast furnaces. . Here are to be seen huge piles 
of iron are, coke and limestone. The i ron ore is 
brought from the company' s iron mines in the lake 
di strict, being carried in the company's own ships to 
Conneaut on Lake Erie, where it is  transferred by 
special ore-handling machinery to train s  of pressed
steel are cars, in which it is hauled over the company' s 
own road to Bessemer. The trainloads of are are 
hrought into the yard and run on to a trestlework, 
where the hopper bottoms of the 50-ton cars are opened 
and the contents dumped on the stock heap. The coke 
is brought in' from the great Connellsville coke region, 
and the limestone, which is  used in the blast furnace 
for a flux, is brought from the quarries at Tyrone.  
As showing the scale on which the Edgar Thomson fur
naces are operated,  it  may be mentioned that there 
are in these works no less than fifty miles of standard 
gage track, and that in twenty-four hours' time there 
is  consumed in the furnaces 200 carloads of ore, 175 
carloads of coke, and 75 carloads of limestone. 

The blast furnaces, of which there are nine, are 
massive cylindrical structures of brick and steel, each 
about 9 0  feet in height and of varying external and 
internal diameter. The mouth of the furnace has an 
internal diameter of  15  feet, which increases in the 
first 6 0  feet of its depth to a diameter of 20 feet, the 
increase being given to allow of an easy descent of the 
charge as it is reduced. The wall is 3 feet in thick
ness, and its weight i s  borne upon a circle of massive 
cast·iron columns. From its largest diameter the fur
nace tapers down to a diameter of 12 feet at the point 
where the hot-blast tuyeres are introduced, and from 
these tuyeres to the bottom of the furnace it is 
cylindrical in form, the diameter here being 12 feet 
throughout. The walls are built of brick with an 
outer casing of sheet iron and an inner lining of fire
brick. The upper 60 feet of the shaft is called the 
body ; the lower, tapering portion, the bosh ; and be
low this is the hearth or crucible, into which the 
molten iron collects and from which it is tapped off. 
In the earli er days of steel manufacture, the furnace 
ga�es were allowwl to escape into the air, hut now the 
mouth is  elosed hy a cast-iron hell which is  opened 
only when a freEh charge is to be introduced. The 
. �onfined gases are led from the top of the furnace by 
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a large wrought-iron pipe, and conducted to a set of 
four hot-blast stoves, which are about 20 feet in diame
ter and 90 feet in height and have thei r interior 
filled with a mass of honeycombed firebrick. The hot 
gases are ignited at the base of the stove by the ad
mission of a proper amount of air; and the hot products 
passing through the firebrick raise it  to a high tem
perature. When the proper degree of  heat is  reached, 
the gases are turned into the next stove, and the cold
blast from the blowing engines is turned in at the bot
tom of the heated stove, and passing up through the 
brick work, absorbs the heat therefrom, and issues 
at a temperature of 1,300 to 1,400 degs. Fah. 
The difference between the temperature of the cold
blast and the i ssuing hot-blast represents the heat 
which is saved from the gases and restored to the 
blast furnace. The heated air is introduced at the 
hottom of the blast furnace thr<!ugh a number of water · 
cooled tuyeres. The raw coke, limestone and i ron-ore 
are carried up to the charging platform of the furnace 
by means of  electrically operated elevators, and the 
charging goes on continuously. Under the fierce 
heat of the hot-blast, the charge is maintained in a 
state of reduction almost to the top of the furnace, 
and when the material finds its way in the form of slag 
and molten iron to the bottom of  the furnace, it is 
drawn away, the slag being tapped off from the top 
of the hearth and the molten metal from the bottom 
or crucible. From the time of putting a charge in at 
the top of the furnace to the time of drawing off the 
metal , i s  ordinarily about thirty hours. The slag is 
drawn off into trains of massive i ron ladles, which are 
mounted on trucks running on a broad-gage track. 
These ladles, which have a capacity of 10 tons, are 
nicely balanced on trunnions, and are easily tipped for 
unloading the slag, which is at present being used for 
filling in the low ground on the property of the Edgar 
Thomson Works. 

The molten iron is tapped into 17-ton ladles, which 
are drawn in trains of five or six to another part of 
the workS, wpere their contents are poured into the 
metal-mixers. These latter are large, oblong iron 
boxes, each of which has a capacity of 175 tons. The 
train of ladles is drawn on to a raised track, where 
each ladle in succession is  brought opposite the mixer 
and its contents poured in. The object of the mixers 
is to bring the mass of molten metal to a uniform 
temperature and quality, since the iron from one fur
Mce may vary from that from another. The mixers 
are kept full all the time, and the contents are con
tinuously being poured out by the tipping of the mixer 
into other 17-ton ladles in which the mixed metal is 
carried to the Bessemer converters. 

The converter is a huge egg-shaped vessel built of 
heavy wrought-iron plate, lined internally with re
fractory materials and carried on trunnions, one of 
which is hollow and serves to conduct the ai r blast 
to the bottom of the converter. Here there are fifteen 
or twenty tuyeres of fire clay, each of which is per· 
forated with a number of %;-inch holes. By this ar
rangement between 150 and 200 separate streams of 
air are forced up through the body of the molten metal 
during the process known as the "blow." The con
verter charge is about 15 tons. When the blast is 
turned on, the air rushes up through the body of the 
m3tal, and its oxygen combines with the carbon, 
si licon, manganese, etc., in the iron, the combustion of 
these elements serving to raise the temperature of the 
metal until  it reaches the stage known as the "boil." 
'l'he process is carried on for 1 5  or 20 minutes, until all 
the impurities are burned out and only pure, or prac
tically pure, iron remains. The blast is then shut off, 
and the charge is emptied into a 15-ton ladle. At the 
same time a certain amount of molten spiegeleisen i s  
poured into the ladle with the i ron, the proportion o f  
spiegeleisen being such a s  to introduce into the metal 
the proper amount of carbon and 'manganese for the 
quality of steel rail that it  is intended to roll. The 
ladle with its 15  tons of molten steel is placed on what 
is  called the pouring stand, underneath which runs a 
small railway on which are trains of cast-iron ingot 
molds, each truck or car carrying two of the molds. 
'fhe pouring ladle is provided with a nozzle and 
stopper in the center of its dome-shaped bottom, the 
discharge of the metal being regulated by a lever at the 
5ide of the ladle, as shown in the accompanying illus
trations. The ingot molds are drawn by hydraulic 
power successively beneath the ladle and filled. After 
the ingots have set, the train of molds i s  hauled out 
to the yard and stripped, then the ingots are im
mediately taken to the pit-heating furnace, or the 
" soaking pits" as they are called, where they are 
heated for rolling into "blooms." These ingots are of 
the proper composition of steel required for the par
ticular quality of rail which is being rolled, and they 
constitute what might be called the raw material of 
the rail-making department, an illustrated description 
of which will be given in a later issue. 

.. . ... . ... 
The curious ice caves of northern A rizona have been 

found to be apparentlv inexhaustible mines of ice. A 
company has been organized to mine this ice . 
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A method of utilizing boiler-furnace clinker adopted 
at some works near Rauen has the threefold advantage 
of  turning to account a waste product, the cost of 
removing which i s  considerable, of separating for fur
ther use the particles of incompletely-burnt coal, and 
of affording, with very little labor, a building material 
equal to brick or the best limestone. The treatment 
consists in a picking out of the coal particles, a break
ing for reducing the pieces to the size of a nut, mixture 
of the substance with slaked lime, molding the paste 
thus obtained into bricks, and finally thei r drying. 

When railroad tracks are laid over marshy ground 
or on an uneven roadbed, the fish plates become loos
ened, and the rails work up and down. This move
ment of the rails results in the battering of the ends 
and the rounding of the corners, thereby destroy
ing the rail, which must be discarded long before the 
body is worn out. For the purpose of preventing the 
battering of the ends of the rail, Mr. W. E. Coyan of 
Homestead, Penn., has devised a rail, only the ends 
of  which are hardened. Mr. Coyan attains his result 
by treating the rails when hot with a case-hardened 
fluid, and then with a tempering fluid. 

Consul Winslow, of Liege, reports the discovery of 
a soft-coal basin at Asch, in the province of Limbourg, 
a few miles to the north of Liege. The coal much 
resembles that found at Westphalia, Germany. It 
contains from 18 to 20 per cent of volatile matter. 
The first vein was discovered at a depth of about 1,640 
feet,  and between thi s and 1 ,968 feet five veins have 
been di scovered, ranging from 2.6 to 6.6 feet. It is 
thought that thi s basin covers about 24,700 acres. A 
German company from Westphalia has begun to de
velop a mine, and the John Cockerill Company, that 
has extensive mills at Seraing and shipyards at Ant
werp, has decided to build large works in the basin. 

The experiments which the British Admiralty have 
been carrying out for some time past with the Tem
perley-Miller marine cableway, for coaling warships 
while traveling, have been attended with so much 
success that it has been decided to Eend the collier 
" Muriel," which was equipped with the apparatus spe
cially for these tests, to sea with one of the fleets. 
A cableway approximately 400 feet in length was 
stretched between the collier and the battleship "Tra
falgar," which took her in tow. While traveling at 
from seven to ten knots an hour the battleship was 
coaled at an average rate of thirty tons an hour.  
When the distance was decreased a maximum rate of 
forty tons an hour was reached.  

A new line o f  refrigerator steamships for service be
tween this country and Great Britain is  to be estab
lished. The new line will be controlled by a British
American syndicate. The boats will run with weekly 
sailings from Bristol. One line will travel between 
Bristol and New York, a second between Bristol and 
Boston ; and' a third line between New Orleans and 
Bri stol. The principal purpose of the third is  
to facilitate and expedite the tram,it of the Cali
fornian produce to the English markets. The rail
road runs from California to New Orleans will be two 
clays shorter than to New York. Fruit will be carried 
over the Texas Pacific & New Orleans Railroad. A 
great warehouse is being built at Bristol containing 
1 , 000,000 feet of space, capable of storing 1 2,000 to 15,-
000 tons of general produce. Already an extensive 
cold storage plant has been erected. New docks are 
being constructed, and several improvements with the 
existing accommodation are being carried out, at a 
cost of over $5 ,000,000.  This project is the outcome 
of  · the recent visit of  the British manufacturers to 
thi s country. 

In view of the spirited competition British manu· 
facturers are encountering at the hands of foreigners. 
they are displayin g  a keen enterprise in drawing at.
tention to their goods. During the present year there 
will be no less than five industrial exhibitions held 
on a large scale in various parts of the country. Ow
ing to the coronation festivities, there will be a large 
i nflux of foreigners to Great Britain during the com
ing summer, and British manufacturers intend to avail 
themselves of  such an opportunity to the fullest ex
tent. The largest and most important of these trade 
exhibitions will be that which is to be celebrated at 
vVolverhampton. It will cover ten acres of space for 
the display of exhibits, which are coming from all 
quarters of the globe. The exhibition will be modeled 
to a great extent on that recently held at Glasgow. 
The erection of two great central halls i s  now in prog
ress. One is to be of the Palais de l"Industrie type .  
measuring 376 by 148 feet ; and the other is  being built 
on somewhat similar lines to the Paris Trocadero, and 
covering 348 by 128 feet. These two buildings have a 
combined superficial area of some 100,000 square feet. 
Av.other important exhibition will be the Australasian 
Exhibition to be held at the Royal Exchange. The 
American Exhibition to be held at. the Crystal Pal ace 
will occupy s�me 800,000 square feet, while in I relan rl 
the Cork Exhibition, judgin g from the strong support 
it is  receiving, promises to be a success. 
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®Ol:'�e9ponilence. 
American Ofllce rs 1"or American Ships. 

To the Editor of the SCIENTIFIC AMERICAN : 
In your issue of January 25 I see an article upon 

" Scarcity of Officers in the Mercantile Marine," liable 
to occur by the increase of  our navy, and a plea to 
facilitate the admittance and passing of candidates for 
officers' licenses. I beg leave to differ with the writer 
of your article in two regards, and at the same time 
note a protest against the facilities with which in some 
ports officers are "fabricated ." 

First : In the United States mercantile marine you 
have now many good and able men who would gladly 
pass and become officers if the cause of my protest did 
not exist.  

Second : One or two years more in age demanded 
will not debar the young men of our country from 
adopting the profession, and will besides adapt them . 
better to command subordinate sailors who have been 
following the profession for  ten to thirty years. 
A l so the risk of shipowners to place persons in charge 
of  their valuable properties, not to mention the lives 
of passengers, will be lessened by having officers of 
the age of men. 

Now my protest : There are firms on the west coast 
of the United States ( mostly British ) ,  and princi
pally in Seattle and Tacoma, who prefer officers of 
their own nationality on thei r ships, which happen 
also to be the larger and better ones. 

They or their British captains have imported and 
still import British subjects from Hong Kong, have 
them made United States citizens "to order, " or have 
them swear to b e  born somewhere in the East and 
carried "home" to Great Britain at a tender age by 
their parents. 

The next move i s  to have these men make an appli
cation for a master's license on any o cean, unlimited, 
and get it signed by two shipmasters ; thi s they take 
to the local inspectors  with a letter of recommenda
tion, and although they can show no license of any 
inferior rank nor any' proof that they sailed previously 
on any American vessel, are examined and receive 
illegally euch superior master's l icense, and get forth
with employment from these English shipowners. Con
sequently the young men of the country and other 
good and capable American officers are debarred from 
positions which otherwise they might occupy. 

The Great Northern Railroad is building some very 
large boats now, and the writer knows of several offi
cers ( British ) of the N. Y. R., a Japanese line, who 
have been fabricated United States mercantile marine 
officers in Seattle, who have never sailed under the 
United States flag nor 'were born in the East and car
ried home when young, and who have applications in 
for pOSitions on these steamers. If well recommended, 
they will perhaps take the places which United States 
citizens should occupy. 

The "Harbor," an association of United States 
licensed masters and pilots of . steam vessels, 318-9 
Globe Block in Seattle, and the one in the Ferries 
Building, San Francisco, have for some time been 
fighting this nefarious business, but so far without 
apparent result ; perhaps because not enough publicity 
has been given to the cases. 

Both harbors can give anyone much more informa-
tion if desired. JOHN DOORN. 

. Yokohama, Japan, March 20, 1902.  

The ExtermlnaUon 01" ltIosqultoes and Prevention . 
01" ltIaIana. 

BY HENRY OLAY WEEKS. 
The following are a few conclusions reached con

cerning the mosquito plague : 
I. Every mosqUito found in a district i s  an indict

ment against the public :::pirit,  the progressiveness, 
the intelligence or the p ersi stence of the people of the 
district, except in instances so rare as not to affect 
the statement. 

I I .  Every case of malaria, not a relapse or an im
portation into a district, is evidence of an avoidable 
crime against humanity in some or all of its interesta 
and against the fai r fame of some of the most beautiful 
sections of the land. 

I I I .  That in greater degree than smallpox is  malaria 
a crime, for the latter reaches more persons and Its 
effects are more pervasive. Some high authorities are 
urging the imprisonment of smallpox patients as crim
inals. 

IV. Mosquitoes are the intermediaries in spreading 
malaria between malarials and healthy persons. 

( The most recent of the now numerous confirmations 
of this thoroughly establi s'hed conclusion comes from 
the progresEive Japanese : a battalion o f  soldiers in 
Formosa was completely protected from mosquitoes for 
161 days during the malarial season . It enti rely 
el:'caped the di sease. An unprotected battalion at the 
same place had 259 ('ases of malaria. The New York 
'['imes, commenting on the case, emphasizes the neces
sity of  beginning energetic campaigns against mosqui
toes in every place where malaria is  prevalent. In
deed, to do so is a duty rather than a need. Malaria 
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is a most insidious disease, even in its milder forms, 
an d the annual toll which it has exacted from hu
manity has been enormous. To conquer it would be 
to increase several times the habitable portion of the 
earth's  surface. ) 

V. That to improve it section by bani shing malaria 
and in many other ways, mosquitoes must be extermi
nated.  

These conclusions, it  is considered, are deducible 
by all minds open to conviction who have the oppor
tunity of reading a book just issued by the North 
Shore Improvement Associati on, whose membership at 
present extends from Lloyds Neck to Sands Point, 
L. I . ,  New York. At great expense, for the last six 
months, a committee of thi s  association has been work
ing indefatigably upon the subject of exterminating 
mosquitoes from their territory, following out the pur
poses  of the association, a s  shown in its name. Sev
eral specialists have been engaged '.nd have prepared 
exhaustive rE'ports on the c0nditions and the 
methods and cost of relief. A map 41  x 58 
indies, showing the danger points of · the terri
tory and the kinds and extent of  mosquitoes 
found, has been made from actual surveys 
and from latest government authority ; Prof. N.  S. 
Shaler, of Harvard University, has reported on the 
marine marshes and rE.-lated subjects ; Prof. Davenport 
and Mr.  Lutz ( biologist ) ,  of the University m' Chicago, 
each with an assistant have made an entomological 
survey, and an engineer in economics has made a 
complete examination of the 75 square miles to de
termine methods, etc .  The results, together with a 
brief account of the successful Center Iilland ( Oyster 
Bay Harbor ) work, are now in the shape of a printed 
report of 125 pages, with accompanying maps, which it 
is the intention of the committee to shortly place in 
the hands of the representative persons and societies 
of the district. 

Dr.  L. 0: Howard, the Chief Entomologist of the 
Department of Agriculture, has l'Ilad and endorsed the 
plans, and his letter to the committee is inserted as an 
introd uction. 

It is the firm belief of the writer, gained from actual 
experience, that this most charming section of Long 
I sland can be freed from mosquitoes within a year 
and that-what is even more important-malarial dis
eases can be succeEisfully driven out as a result, to
gether with other material benefits as explained in the 
reports. 

As the time, however, for beginning action for this 
season's relief i s  at hand, a few practical suggestions 
for domestic situations, not fully covered by the 
book, are given here : 

1. Each season's crop of mosquitoes comes from a 
very comparatively few gravid females which hi ber
nate in cellars, under the covers of cisterns and cess
pools and like warm places. Every single one of these 
destroyed means a proportionate reduction in the out
put. If a l l  could be destroY(ld .in a given section in 
the early spring i t  would be practically free. The sug
gestion is for each householder to give an hour, at 

once, to this work. The fumes of petroleum are de
structive. Place some in _ a  cup and hold it  beneath 
them and they will fall into it stupefied.  I f  they are 
at the ceiling fasten the cup on a stick. In cesE>'Pools 
and cisterns spray a cupful along the sides and ceiling 
of each. If difficult to · get at the cesspool pour a larger 
quantity down the waste pipes, enough to create destruc
tive fumes. Spray all sheltered places where any pests 
are seen or suspected. Kill every one that is seen early 
in the season. 

2 .  By or before May 1 there should be thrown into 
the cesspools and cisterns ( or rain barrel s )  about a 
ha lf pint of kerosene ( fo r  the largest surface s ) . It is 
safe to declare that the mosquito seeki n g  water wherein 
to lay eggs will find an entrance into 99 out of every 
100 such places claimed to be tight. Thi s should be 
repeated until September 15, and later if warm, at least 
every two weeks. Thus at a cost of a little attention 
and an outlay of less than ten cents for oil, each 
householder may do his or her share to reduce the pest. 
The report emphasizes the fact that each house i s  re
sponsible for the mosquitoes that infest it  and its 
n eighborhood, also that oil need do no damage to the 
water of cisterns and rain barrels. 

3 .  The splendid work that has been done by the 
authorities in the eastern hemisphere and to a limited 
extent on this, in eliminating mosquitoes and with 
them malaria, contemplates the destruction by officers 
of the law of all useless receptacles of water, as old 
cans, pans, open bottles and the like on private and 
public grounds. And this work is  what is necessary 
at once to be done by the town boards of health or 
other officers i n  this or any district. 

4 .  Other work pertaining to individuals or officials, 
a s  clearing drains,  etc . ,  is  indicated which could be de
ferred to May 15 i f  the season keeps cool. 

5 .  The larger work of abol ishing breeding places in 
marshes, of draining ponds, pools,  streams, roadsides 
md the like are all thoroughly treated.  

It  i s  hoped that the philanthropic publication of the 
North Shore Improvement Association will lead many 

communities to take up thi s worl{ and carry it forward 
until public interest demands that this shall become a 

public work as much as the extirpation of any other 
plague. 

. � . ,  . 
A u t o lllo blle N e w s. 

Out of the twen'ty-seven entries received by the Long 
Island Automobile Club for its 100-mile endurance run 
on the 26th, fourteen are for gasoline carriages, twelve 
for steam, and one for electric .  It is  expected tha t 
many more entries wili  be made, and it is probable 
there will be altogether some fifty automobiles in 
the run. From preBent indications, it would appear 
that the gasoline and steam types are to be about 
evenly represen'ted, while the electric vehicle will only 
be upheld by two o r  three pioneers in long-distance 
work. 

The inhabitants of Porto Rico seem well inclined to 
the automobile, a machine which, until recently, was 
almost unknown there. An agent of an automobile 
company states that he has been able to sell some 
$20,000 worth of vehicles to Porto Ricans. According 
to the Automobile Magazine, the vehicle in the Philip
pines promises to play an exceedingly prominent part 
in the development and cultivation of our recent pos
sessions. 

An automobile made in Paris, which serves a mine 
in Peru 11 ,166 feet above sea level, had to be subdi
vided into parts not weighing more than about 66 
pounds each, so that they could be carried on mules' 
backs. Three times a week the vehicle makes a run 
of 12 miles between the mine and Tarica, on gradients 
frequently attaining 1 in  8, states the Auto-Velo ; and 
a t  first some difficulty was experienced through water 
boiling at 185 deg. Fah., on account of the altitude. 

A new type of pneumatic ti re for automobiles called 
the "Martin" has been undergoing severe tests in En g
land. A car with its wheels equipped with it has 
been running between London and Brighton. Even 
upon light vehicles, the strain upon the tires is very 
severe, causing incessant trouble. One salient feature 
of the Martin pneumatic tire is that the inventor dis
penses with the inner tube, which is responsible for 
the majority of tire mishaps. The Martin tire con
si sts of a band built up of a road surface of thick 
rubber, with inner layers of fabric and thin coatings 
of rubber, the whole vulcanized together. This band 
is  moulded to an arch shape and becomes a tire in con
junction with the felly of the wheel, to which it i s  
fastened b y  flanges on either side gripped together by 
bolts passing through the wooden felly. When these 
bolts are tightened the cover is -gripped on each side 
between the flanges and the felly, establishing an air 
seal, the security of which is increased by the fact that 
the flanges and fellies are both serrated. By this 
means the tire i s  held very firmly to the rim, and it 
cannot creep. It will be immediately realized therefore 
that it  is not a handy tite to remove for repairs, but 
the severe tri&.ls to which the tire has been subjected 
during the runs between London and Brighton prove 
that a genuine puncture is very unusual, and as there 
is no inner tube, internal troubles cannot arise. An
other strong recommendation is that it does not roll, 
and it is resilient. 

A motor omnibus service is to be inaugurated in 
Birmingham, . England. Experiments with a self-pro
pelled vehicle of this character were made a short time 
ago to ascertain the specific points which should be 
incorporated to render a motor omnibus satisfactory 
and reliable with, at the same time, a minimum 
weight. The result of these trials has been the de
signing of an entirely new car and motor, the only 
outE>ide mechanism being the Hans-Renold driving 
chain. The vehicle will be capable of seati n g  six
teen paEsengers inside and Eix out, with seats for 
the driver and the conductor. It will be fitted with an 
adjustable cover, which may be removed in fine, sum
mer weather. The seats will be set obliquely across 
the car, a gangway being left down the center, and 
each seat will be armed off. The engines, of 20 horse 
power, are suited for petrol, heavy petroleum, or com
pressed gas, or a combination of these fuels, but the 
projectors intend to burn heavy oil in conjunction 
with coal gas, as heavy oil is of great calorific power, 
is  considerably cheaper . than petrol, and has a high 
flash point. The machinery i s  thoroughly protected 
f.rom mud and dust, and the four-cylinder engine is so 
arranged that the reciprocating parts are balanced 
and vibration avoided. Each of the four cylinders is 
under separate control, and the gearing allows for 
about ten combinations. The engine is water·cooled ,  
and the exhaust from it may be  option'ally used for 
heating the interior of the· vehicle in cold weather. 
The car is  supported on the driving wheels by meaTJ S 
of a balanced beam spring, with a view to le-sening 
vibration, thus enhancing the comfort of the passen
gers and diminishi ng the wear and tear. Solid rub
ber ti res are provided to the wheel s, and the omn ibus, 
which has a .  total weight when fully loaded of about 
three and a half tons, is designed to travel at twelve 
miles an hour. 



A CANAL EXCAVATOR FOR lAVA. 
Messrs. Smulders, the well-known dredger engineers 

of Amsterdam, have recently completed the construc
tion of a large canal excavator for the Netherlands 
Colonial Department for the irrigation works of the 
Solo Vale, Java, Danish East Indies. This excavator, 
a model of which is at present on view at the Paris 
Exhibition, is  designed to excavate to a depth of 16 
feet below the rails along which it travels. If  the 
exigencies demand it, however, it can be operated with 
a jib, when its range becomes 3 6  feet in width by 15 
feet in height. I t  has been specially constructed to 
work the peculiar soil of Java, which somewhat re
sembles a marl. When dry this earth is  exceptionally 
hard, almost solid like rock, but when wet it is ex
tremely sticky. It  will be immediately realized, there
fore, that excavation in such soil is  a difficult opera
tion under any conditions, and in order to satisfac
torily perform the work the appliance has been con
structed of unusual strength. The teeth to the buckets 
are not only provided with sharp points, but are also 
supplied with a sharp cuttin'g edge, so that the marl 
may be readily disintegrated, whether it be hard and 
dry, or wet. When the soil is wet and sticky, the 

teeth of the buckets are apt to become clogged, but the 
marl is  easily discharged from the buckets when in 
this condition. 

The excavator travels along a broad railway track, 
so that the buckets may be brought to bear upon any 
point that the engineer may desire to excavate. The 
appliance is supplied with four engines :  1, the main 
engine for actuating the bucket chain ; 2, the engine 
for propelling the excavator along the railway track ; 
3, �he engine for hauling the ballast wagons ; 4, th� 
engine for raising and lowering the bucket arm. 

The maximum capacity of the excavator is about 30 
buckets per minute, which is equivalent to a displace
ment of about 4,000 cubic feet of earth per hour. Of 
course, the excavating capacity depends upon the con
dition of the soil upon which it is  working, but from 
the trials a speed of from 20 to 30 buckets per minute 
can generally be maintained. 

The body of the excavator consists of two heavy 
longitudinal built-up girders, connected by transverse 
beams, between which are fixed auxiliary longitudinal 
girders. The upper face of the frame i s  covered by a 
roughened plate at a height of 3 feet 6 inches above 
the ground. Thi s frame rests upon four axles, three 
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of which carry three wheels each, while the fourth has 
only two wheels, but in place of the third wheel is 
supplied with two small wheels which can be em
ployed as an additional support if necessary. The 
frame is  suspended on springs, and is also fitted at 
each end with buffers and coupling chains for the at
tachment of the ballast wagons. The excavator 
travels upon a track, the gage of which is 71.16 inches 
and consists of three Jlails, two of which are laid at 
a gage of 44 inches. The staff necessary to control 
the excavator consists of  the engineer, fireman, and a 
man to operate the buckets and to load the wagons. 

_ . •  J .  
A .... yrlan Statuette .. , Analysi.. of Metal. 

M. Berthelot has lately made a series of analyses of 
the metal contained in a number of the statuettes of  
the Louvre, especially those belonging to the Assyrian 
collection, and has given his results in a paper read 
before the Academie des Sciences. It was found neces
sary to bore out the statuettes at the base so as to fix 
them upon a support, and this afforded a certain quan
tity of metallic powder which M. Heuzey, the aI'ch
ffiologist, gave to the author to be analyzed. The first 
of these statuettes represents a woman sustaining a 
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basket upon her head with both arms, and measures 
eight inches high, The lower part of the body is cov
ered with a garment upon which are a number of 
inscriptions. The body has no legs, but terminates in 
a point. This kind of figure has been a current type 
from the time of Goudea down to that of the king 
Rim-Sin, covering a period of twenty centuries. The 
figures seemed to have served as amulets which were 
buried in the foundations of edifices. The present 
specimen bears the date of Bour-Sin, a Chaldffian king 
of  the city of aUF, near the 26th century B. C.  Its 
color is  copper-red and it presents a double layer of 
incrustation on all parts of the body ; the first layer 
is superficial, of greenish color, and is  scaled off in 
places, while the second is deeper and more uniform, 
of a reddish color. Several analyses of the metal were 
made, the first upon a powder extracted at 1% inches 
deep in the vertical axis, which had a reddish-white 
metallic look. This gave, for 100 parts, copper, 76 .0 ; 
lead, 18.1 ; sulphur ( in considerable p roportion ) ,  iron 
and oxygen, 5 .9  parts. As this composition was unex
pected, the author made a second analysis of a com
pact fragment, reddish in color, detached from the 
tail of the statuette, and found copper, 77.4 parts ; 
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lead, 17.0 ; sulphur, 2.3,  with a little iron. This con
firmed the preceding analysiS, with slight differences. 
The surface layer contained carbonate of copper, with 
oxidized lead and iron. Thus the statuette consists 
mainly of an alloy of 1 part lead and 4 parts copper 
with considerable sulphur, which no doubt .came from 
the native mineral used. This composition contrasts 
with that of the ancient statuettes of Goudea and Our
Nina, which consist of  nearly pure copper, and differs 
also from a figure of the date 2200 which was pre
viously analyzed and found to contain nearly pure 
copper. This led to a re-analysis of this latter, with 
metal taken from the center of the figure, and it gave 
copper, 95 .7 ; iron, 3 .1 ; sulphur and oxygen, 1 .2  parts, 
showing that it was neariy pure copper. The next 
analysis was made upon a Babylonian figure of un
known date. It represented a priest or divinity, 
bearded and wearing a tiara, holding an animal on its 
breast. The metal was of a reddish color, and the 
metallic' powder obtained seemed to be mixed with 
carbonate of lime. The analysis gave the following 
proportions : copper, 79 .5 ; tin, 1 .25 ; iron, 0 .8 ; oxygen, 
9 .75 ; carbonate of lime, 8.3 parts. This metal was 
very much oxidized. The author next analyzed the 

metal taken from the pedestal of a small Babylonian 
bull having the appearance of bronze, with silver in
crustations. It contained the following : copper, 82.4 ; 
tin, 11.9 ; ' iron, 4.1 ; oxygen and residue, 1 .6 .  The 
metal is thus an ordinary bronze with a considerable 
proportion of iron. It will be seen by comparing these 
alloys, which have the same appearance of a reddish 
metal, that their composition shows a great diversity 
as soon as a date below 3000 B. C.  is  reached. This 
diversity results in part from the nature of the mineral, 
but the additions of lead and tin are intentional. 

• • • 
The electric fan, which does yeoman's duty during 

the hot days of July and August, is found to be no 
less serviceable in winter. The purpose, to be sure, is 
totally different. It is found that by placing a fan 
in a store window, frost is prevented from covering the 
glass, by reason of the constant circulation of heated 
air. Patents have been taken out on a split-tube ar
rangement, which is to be placed at the bottom of the 
pane of glass, and so connected with a fan as to dis
tribute a current of hot air over the surface of the 
glass. But the ordinary electric fan is �id. tQ �n$W'lr 
just as well. 
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INSECTS IN WINTER. 
BY S .  FRANK AAROX. 

HE wintEr torpidity of 
insects and of other 
cold-blooded animals 
is a subject of consid
erable interest, about 
which we know very 
little. Writers have 
for the most part 
taken it up in a gen-

eral way or have given it little mention. The student 
becomes at once impressed with the wide difference 
between torpidity and the hibernation of warm-blooded 
animals. He finds the latter only a prolonged and 
more profound sleep, the former a living death which 
may be- quickly thrown off and as quickly resumed 
with the changes of temperature. 

Insects in the preparatory stages-the egg, the larva 
and the pupa-are entirely immune to cold. They have 
little or no inte-rnal heat to counteract it .  The same 
is true of those in the imago or perfect stage, so long 
as their sexual functions have not been completed. I 
have proved by repeated experiments that insects 
may be subjected to extremely low natural or artificial 
temperatures, so stiffly frozen that their legs and wings 
-can be snapped off as in the dried specimens ;  yet after 
a few minutes' exposure to external heat their vital 
activity was thoroughly restored. 

When, however, my experiments were made- with 
those that had mated and females that had laid their 
-eggs, the attempt to restore them often failed, because 
such specimens had exhausted their vital forces and 
would soon have died in any temperature. When a 
number of ants are artificially frozen and then warmed 
by external heat, some of them will return to life and 
activity, while the rest are found to have been killed. 
'I'he same results follow in expe'riments on insects 
-of all orders and of all sizes. 

When, therefore, insects in the perfect stage seek 
hidden retreats in which to pass the winter, under 
loose bark or protecting leaves, o r  in the crevices of 
wood, their object is  not to find shelter from extreme 
-cold, but from the crushing effects of ice- and snow, 
and especially from the prying search of birds and 
other enemies. There would be far less chance for 
these refugees to survive till spring if  most of the 
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birds had not migrated southward. 
But we still have with us during 
the season of frost and storm the 
quail and the grouse, scratching 
for insect food in the loose earth 
and among the leaves ; the wood
pecker and the nuthatch, exploring 
with thei r sharp bills and sharper 
eyes the crevices of wood and hid
ing places under bark ; the jay, the 
chickadee, the purple finch and 
the winter wren, E'earching every
where. 

A ray of winter sunshine and a 
breeze that tempers the fro sty air 
often call forth the long-dormant 
insects from their snug retre'ats, 
When we wander afield on a bright 
winter day we sometimes see those 
gay rovers, the Vanessa antiopa 
butterfly, the Grapta, the Atalanta 
or the yellow Colias sunning them

selves on rocks and logs, or flitting through the leaf
less woods. Let but a chill wind spring up o r  a pass
ing eloud obscure the sun, and they vanish as quickly 
as they came, seeking the nearest friendly shelter. 
'When at last spring fairly returns they are ready for 
mating, ere long to die when the chief object of their 
existence has been accomplished. 

In houses warmed by wood fires, an occasional 5tick 
or log laid near the stove is seen to be swarming with 
ants which were not vis
ible when the wood box 
was replenished. These 
little fellows had been hi
bernating in crevices of 
the wood made by the bor
ings of beetle larvlE, and 
they have now come forth 
in answer to the genial 
warmth. House flies, too, 
are occasionally revived 
by heat ; but generally 
they perish early in the 
fall from a white fungus 
growth peculiar to them, 
leaving only a few to lin
ger in their familiar 
haunts during the early 
winter.  

Some of the seemingly 
feeblest and most perish
able forms of insect life 
E>llrprise the observer by 
their ability to hibernate 
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and to thaw out quickly under the inflUEnce of genial 
rays. The gnats and midges, those merry dancers in 
the sunlight, come forth to greet the winter 's  sun, 
not only in our milder latitude, . but even in the long 
winters of the' far and frozen North. 

. . . � .. 
C e n t e n ary of the H ,-itish Steamship. 

Few centenaries are better deserving of commemo
ration within the United Kingdom than the centenary 
of steam navigation. And it was just in the close 
of March, 1802 ,  that the "Charlotte Dundas," the first 
steamer ever employed for practical purposes, began 
to tow barges on the Forth and Clyde Canal. Steam 
vesse-ls had been tried on Dalswinton Loch with suc
cess as early a s  1788 , but they were not intended for 
use, only for experiment. There were only one or 
two d reamers, like William Symington, the engineer of 
the "Charlotte Dundas," and Henry Bell, who built the 
"Comet" in 1812 ,  who had any idea that steam naviga
tion could ever be turned to practical use. 

The owners of the Clyde and Forth Canal promptly 
took steps to stop the running of 
the "Charlotte Dundas," lest her 
wash should injure the banks of 
the canal, and it i s  even on rec
ord that James Watt, the true in
ventor of the steam engine, 
threatened William Symington 
with legal penalties if his en
gine should prove a success. So 
the first application of steam to 
the conveyance of cargo by 
water ended in financial ruin to 
the man who had invested his 
all in it. 

The first passenger steamer 
was not much more successful 
from a financial point of view 
than the first steam tug. Henry 
Bell applied for aid to the gov
ernment of the day in order that 
his i dea that warships could be 
driven by steam might be prac
tically tested. It  was i n  1800,  

WASPS WINTERIl\i G  when a steam battleship in the 
UNDER BARK. hands of Nelson might have 

done much. But no he-lp came 
from the government. Nor did private capitalists 
think that there was anything to be made by applying 
steam to the transport of passenger vessels. So 
Henry Bell struggled on as best he could,  and in 1812 
the first passenger steam er appeared on the Clyde. 
She took her name, the " Comet," from the great comet 
of 1811 .  She proved that steam navigation was pos
sible for paE'senger boats, but she ruined her owner, 
who died impoverished at Helensburgh, on the Clyde, 
in 1830 ,  

• • • 
BREAKING UP IS-INCH CAST- IRON GUNS. 

A few months ago a considerable number of old 
cannon were sold at the Mare I sland navy yard, the 
largest being 15-inch , smooth-bore Dahlgrens. They 
were made of cast iron'  for use in the civil war. The 
problem of reducing these guns to fragments of con
venient size to be marketed was a difficult one. At 
last the ' contractor s ' devised an ingenious scheme. 
Rows of holes were drilled longitudinally by a gang
drill, as shown in our engraving. The guns were 
jacked up on roller bearings, so that they could be 
easily turned to drill the next row of holes. The 
holes were one inch in diameter and about 7 inches 
deep ; fifteen were drilled at once. After drilling one 
set of holes, the drill was shifted endwise about 4 
inches, and the second set of holes was drilled, The 
holes were 4 inches apart, and the rows 8 inches apart. 
A 30  horse power electric motor was used to operate 
the drill. Aft�r drilling, the guns were split open 
with steel wedges. Two men were able to open one 

BREAKING UP IS-INCH CAST- IRON GUN S. 

gun in a day. As each gun weighed 42,000 pounds, 
the problem of reducing it to smaller pieces had also 
to be met, A barricade was 

'built over the pieces, and 
under this the segments were broken into small frag-

GNATS AND MIDGES IN THE SUNSHINE OF A 

WINTER'S DAY. 

ments. Sticks of nitroglycerine powder were inserted 
in the holes and fired. In this way the guns were 
broken into quite small pieces. 

• , e ,  • 
il u stria' " C a ua l Sehellll(· . 

Of exceptional importance is a mea::�; :' c' for  a new 
system of canals which has just been adopted i n  Aus
tria. According to Mr. Carl B.  Hurst, United States 
Con51l1 General at Vienna, "this undertaking will do 
more than anything yet enacted in Austria to promote 
the commerce of the country. It  will not only bring 
the various provinces into closer touch, but will also 
afford the cheapest freight connections with Germany 
and Russia." 

The measure provides, first, for a canal from the 
Danube to the Oder ; second, for a canal from the 
Danube to the Moldau, near Budwei s ;  third, for a canal 
from the Danube-Oder canal to the upper Elbe, and 
fourth, for a canal from the Danube-OdeI' canal to the 
Vistula and to some navigable portion of the Dniester_ 
There will be about one thousand miles of navigable 
waterways, which will be constructed by the State 
with the co-operation of the provinces, di stricts and 
towns, and especially of Vienna and Prague. The con
tributions of  the' municipalities and provincial authori
ties can be made either by single payment or in annual 
in stallments, or through the erection of certain works, 
such as harbors, docks or streets leading to them, or 
through the cession of land or water rights. 

The work of construction will begin at the latest 
during 1 9 04, and the entire system will be finished 
within twenty years. The cost of construction, in so 
far as i t  will not be covered by contributions, is  to be 
met by an issue of four per cent tax free government 
bonds, redeemable within ninety years. The goverL
ment is empowered to i ssue these bonds to an amount 
not exceeding $50,750,000 during the period of construc
tion, from the year 1904 to 1912 ,  and the money thus 
raised shall be used only in building the designated 
waterways. For the expense after 1912  due provision 

will be made by law. The 
entire cost of construction 
is estimated at $15 2,150,-
000, and the canals will be 
designed to admit boats up 
to six hundred tons bur
den . 

• • •  
Only the girls in a tele

phone exchange in New 
York city and the officials 
of the telephone company 
know what a vast amount 
of business is  transacted 
in the American metropo
lis by telephone. In New 
York and its suburbs about 
120,000 telephones are 
in u se, more than in all 
France. These 120,000 
telephones are used in 
ringing up the ' central sta
tions about 426,000 times 
a day_ 



Eleetrlcal N o tes. 

M. Edward Branly, the well-knawn French electri
cian, who. has lang been interested in the prablem af 
wireless telegraphy, has naw perfected a device which 
it  i s  stated will cansiderably develap cammunicatian 
by this means. I t  is called the impraved Branly 
radia·canductar. The Branly caherer is already em
played in wireless telegraphy, but the value af the 
new device. is the impartant di scavery that any twa 
piece·s af metal, pravided ane a f  them be palished ar 
axidized, will serve all purpases af the tube. Any 
m etal will suffice far this abject. The result has even 
been secured with a camman needle. The new radia
canductar cansists af a harizantal plaque af palished 
steel cannected with ane pale af the circuit, an which 
rests a small metallic tripad cannected with the ather 
pale, the three paints af the tripad being axidized. 

An ingeniaus electric switch far crassavers af raad 
surface railraads has been devised by Messrs. S .  Dixan 
& Sans, electrical engineers af Leeds, England. Th" 
feature af the inventian is the simultaneaus auta
m atic adjustment af crossavers on the rails and over
head wires af an electric sY5tem, the abject being 
achieved by means af a small switch canveniently 
placed in frant af the driver af the car. The switch i s  
cannected b y  ordinary electric wires with the tralley 
head, and is so. arranged that when passing a can
venient pasition in frant of the crossavers to be 
maved, by merely turning the switch the paints on 
bath rails and the t ralley wire averhead are apened, 
while a secand contact after paSSing the crassaver 
closes them. The necess-ary batteries far the circuit 
are inclased in a bax beside the track. The con
trivance, which is extremely simple in mechanism, is 
also fitted with a hand lever, which in case of any 
breakdown in the electrical equipment can be used 
to set the crassovers and aver head switch by one 
mavement. The cast of  the equipment is  abaut $500 
far each set af crassovers. 

A comprehensive i dea af the remarkable develop
ments af electrical tractian in England, especially in 
Landan during the past twa ar three years, may be 
gathered fram the fact that whereas last year Parlia
mentary pawers were saught for an expenditure of 
$ 200,000,000 an tramways in the United Kingdam, this 
year the capital required for the proposed tubes, trams, 
and trains in Londan alone represents an outlay af nat 
less than $250,000,000. The passibilities of electric 
surface railraads in the English metropolis may be 
gathered fram the fact that the Landon United Tram
ways, with 1 6  miles anly in ape ration, carried in 
twelve months 35,000,000 passengers ; while in the 
same districts in which this street railroad is  in opera
tian, there are now under con"tructian 42 miles, and 
new extensions are proposed of 15 miles, making a 
tatal, with tubes and light railways, of 9 4 1;i!  miles. 
Hitherto. one of the greatest obstacles to. electric prag
ress in Great Britain has been the discauragement 
presented on the one hand to. scientific and manufactur
ing skill, and on the other hand to. financial enter
prise, by illogical legislatian. Thi s -prejudice against 
electric tractian, hawever, has naw been overcome, 
and Parliament i s  seeking to encaurage its develap
ment as a solutian af the prablem of hausing the 
warking classes, by affarding rapid transit facilitie5 
between the city and the suburbs. At the present time 
the capital invested in Great Britain in electric light, 
power and traction is  $4 .30 per head af the populatian, 
in Germany it is $2 .50 ,  and in France $ 1 .64 .  

Far same time past pressure has been brought upan 
the English gavernment for the establishment af di
rect telephonic cammunicatian between Landon and 
B russels, similar to. that already existing between Lan
dan and Paris, but it  has hitherto. praved unavailing·, 
since the distance was cansidered tao. great between 
the English and Belgian caasts for laying it submarine 
tele'phane cable. Now, hawever, all difficulties in this 
directian have been surmounted, and a cable is being 
manufactured far spanning the Narth Sea. The wark 
is being carried out far the British pastal department . 
who. are warking in canjunctian with the Belgian gov
ernment. It  is anticipated that the laying af th � 
cable will accupy · about six weeks, if the weather 
is  propitiaus. The cable, which will be the longest 
5ubmarine telephone cable in existence, will run fram 
St. Margaret's Bay, near Dover, to. La Panne, a paint 
llear Ostend, fifty-six miles di stant. At Brussels, by 
means of the exchange, facilities will be made far a 
persan in Landon to ring up a carrespandent in any 
tawn in Belgium with the ease with which it is naw 
possible to talk between the English and French capi
tal s_ Except on rare occasians, when there is heavy 
weather in the Channel ar  thraugh same other cause 
of defect, persons talking over the wire between 
London and Paris can hear ane anather as  distinctly 
as if they were in ane roam tagether, and the authari
ties state that there is  no. reasan why it should not 
be the same in the case of Antwerp and Brussels. 
Shauld this attempt prove successful, preparations 
will be made for cannecting Landon with ather . Eura
pean cities by telephone. 

Scientific American 
AN ACETYLENE WIRE LESS. TELEPHONE APPARATUS_ 

The accampanying illustratians represent a new ap
paratus for  the making af experiments in . light-tele
phany. In all such apparatus selenium is  used, which 
pass-esses the remarkable praperty af varying in elec
trical canductivity with the amaunt af light to. which 
it is expose-d. 

Fig. 1 represents the transmitting apparatus, can
sisting essentially af a gas-flame manameter, m, by 
means of which the rays of an acetylene light, t, con
centrated by the condensing-lens, I, may be .varied in 
intensity. These differences af light intenSity, which 
carrespand exactly to. thase of the saund-waves of the 
human voice, transmitted thraugh the· speaking-tube, s, 
are sufficiently pranounced to influence the canductivity 
of a selenium cell, included in the circuit of a tele
phane receiver, which repraduces the- sounds af the 

Fig. l .-THE TRANSMITTER. 

vaice. In ather wards, as the light varies with the 
acaustic waves, the selenium cell i s  so affected as to 
cause the current flawing thraugh its circuit to fluctu
ate, thus giving rise to vibrations af the diaphragm of 
the telephone receiver, which in turn produce acaustic 
vibrations. 

In arder to. repraduce the sounds transmitted by the 
speaking light, the receiving appaI"atus shown in Fig. 
2 is used. The vital part af this apparatus is a can
cave mirrar af German silver ; a selenium cell, S; a 
battery, B; a palarized relay, R ;  a signal-bell, G; and 
two telephane-receivers, T_ 

In experimenting with these two pieces of apparatus, 
the transmitter is  so placed that the parallel pencilS of 
light emerging fram the condensing-lens are caused to 
. fall upan the can'cave mirrar af the receiver. Since 
the selenium cell, S, is maunted in the focus of this 
mirrar, it will be influenced in the manner we have 
described. The relay will.  therefore, be energized and 

Fig. 2 . -THE RECEIVE R .  

will  influence the circuit af the bell, G, thereby glVIng 
a signal. The bell will ring anly during the periad In 
which the rays fram the candensing lens fall upan the 
concave mirror, and will cease its ringing when the 
telephone receiver is remaved fram its haok, which 
accurs because a cantact spring cuts aut the bell and 
clases the telephane circuit. Every word that is spoken 
into the tube, 8, af the transmitting apparatus can naw 
be distinctly heard in the telephone-receiver. When the 
receivers are hung up, the transmitter is ready to 
send anather message. 

Thif! set af apparatus is particularly well adapted far 
the demanstration af selenium telephony, whenever it 
is impossible to emplay the Simon speaking-arc light. 
We are :indebted to Messrs . .  Clausen & Von Brank, Ber
lin, far aur infarmation. 
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PelS That Ha.'e B e e o m e  Pe sts.  

The farmers i n  the vici nity af Wilkesbarre, Pa . •  

have reasan to. regret their kindheartedness. During 
the winter-which ' is said to have been calder even. 
than the praverbial ane which the old resident tells. 
abaut-many spar raws and crows were either frazen. 
or starved to death. Maved by this sad condition, 
many farmers fed the birds i n  the morning and 
evening. This charity, begun by a few, saan spread, 
until it became the fashion thraughout the farming: 
regian to. feed the birds. During the winter the pra
miscuaus feeding af half-starved birds was a saurce 
af delight to. children. Naw there is a different tale 
to. tell. So. accustamed have the birds grawn to. the 
daily meals, free fram all searching on their part, that 
they now fill the farmyards seeking faad. Open barns. 
are invaded, and wheat disappears in large quantities_. 
The birds perch an the clotheslines on washing day. 
walk into. the hauses, and are naw so tame that at
tempts to drive them away are nat seriausly taken. 
When spring planting begins mare trauble may be 
expected. It laaks as if same slaughter of the birds. 
may be necessary. 

• • • 
P C ('ullar C u rre n c y .  

.The currency af Abyssinia is samewhat varied, to
judge by an accaunt given af it by Caunt Gleichen. 
in his story of the mission to. Menelik, and reprinted. 
by Papular Science Monthly. 

For standard maney the peaple af Abyssinia use 
the Maria Theresa 1780 dallars, but for small change 
a very different cain is resarted to. This is no. other 
than a bar of hard crystallized salt, abaut ten inches 
lang and two and a half broad and thick, slightly taper
ing taward the end. Five af these bars go far a dallar 
at the capital. 

People are very particular abaut the standard of 
fineness af the currency. If  it daes nat ring like 
metal when struck with the finger-nail, ar if it is. 
cracked or chipped, they will not take it. It is a. 
taken af affection when friends meet to. give each ather 
a lick af their respective amalis, and in this way the 
value af the bar is decreased. 

� , . ,  .. 
A New Comet. 

Dr. William R. Braoks, Director of Smith Observa
tary and Prafessor of Astranamy at Hobart College. 
has discavered a new camet. The pasitian of the 
comet at the time of discovery was right ascensian_ 
22 h. 55 m. 40  S. ; declin'atian narth, 29 deg. 12 min . 
Fram a telegram received at the Harvard College Ob
servatary, a later observatian gives the position, right 
ascension 23 h. 8 m. 10 S. ; declinatian north, 27 deg. 
25 min. ; hence it follaws that the camet has a daily 
motian in right ascension af + 1 2  minutes, and in declin
ation - 2 degrees. .The directian is southeasterly to: 
ward the sun. Amateur astranomers will find thiS' 
camet in the narthwest corner af the great square of 
Pegasus, traveling diaganally acrass the constellatian_ 
The Harvard descriptian states that the camet is 
"brightish, with tail." Praf. Broaks now has a recard 
of having discavered twenty-three camets. 

• • • 
'ril e C u rrell t  Su pplenlent. 

The leading article in the current SUPPLEMENT, No. 
1373,  is an interestin'g description of a new Canadian 
iran and steel plant, which is illustrated by six half
tane engravings and which describes the mast i m· 
proved madern methad of making steel. Airships just 
now are very much in evidence ; far that reason an. 
article by Mr. Stuart-Bruce an war-balloans, is 
timely. The autamabile sectian of the SUPPLEMENT is 
represented by an illustrated description of the recent 
Leipsic autamobile shaw, as well as by a discussian of 
alcohal as a mative agent. Carrall D. Wright, who is 
probably the faremost American statistician, describes 
the warking of the Department af Labor. Randalph I. 
Geare concludes his interesting illustrated serial ar
ticle, "Fram Raft to Steamship," with a descriptian of 
mad ern steam navigation. The consular notes and 
selected farmuhe will be faund in their usual places_ 

• • • • • 
Santos- D o lDout a n d  Edison. 

One af the first visits af Santas-Dumont was paid t() 
Thamas A. Edison, at his Orange laboratary. Accard
ing to the daily press, the chief tapic discussed was 
the pravisian af a light motar far the yaung Brazilian's 
airship. Edison is  said to. have remarked that he never 
gave his attentian to the airship, for the reason that 
it  seemed to. him af no. cammercial practicability as yet. 
an d that he concerned himself anly with inventians of 
commercial pramise. 

. . . -
A Hecol-d - B I"eakl ng' W eek Cor l he Patent Office, 

.The Official Gazette far April 29 breaks all recards 
far the number af patents illustrated and claimed. The 
recard has been held up to. the present time by the 
issue af the Gazette far April 29, 1890,  in which the 
number pf patents shawn was 618 .  By a Singular 
('ni " ('i il p" I'�. b�th of t ', pse remarkable issues bear th'? 

!lam p  monthly oate.  .Th p new recard is 700 patents. 
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RO)lAN FORUM EXCAVATIONS. 
Among the interesting di scoveries which have been 

made in the Roman Forum under the direction of the 
eminent archreologist Boni, are the Sanctuary and the 
Fountain of Juturna. As shown in the engraving, the 
Sanctuary i s  composed of a small temple o r  edicule 
built of brick and oriented north and south. The front 
was ornamented with two marble columns ( one of  the 
bases still remains on the left ) which sustained an 
architrave ; upon the latter is engraved the name o f  
the divinity to which the edicule was consecrated. 
The remains of the architrave, with its inscription, 
IVTVRNAE . SACRARIUM, may be distingui shed in 
the rear, where i t  has been placed. In front is a cir· 
cular well with a well-
head of marble, orna
mented with an elegant 
cornice. On the front of 
the well-head is an in
scription showing that the 
well had been consecrated 
to Juturna by Marcus Bar
batius Pollio .  This per
son, according to Prof. 
Vaglieri, is  the same one 
who .occupied the position 
of qurestor to Lucius An
tonius in 41 B. C. and who 
has been mentioned by 
Cicero. In front of the 
well is a marble altar 
which has a sculptured re
lief on the front, with the 
figures of Mars and a fe
male divinity, Juno or 
Venus. Prof. Marucchi 
thinks that the scene rep
resents Juturna saying 
farewell to her brother 
Turnus, according to the 
legend of Virgil. 

Another important dis
covery is  that of the Foun
tain of Juturna. The vic
tory of Tusculum is sup
posed to have been an
nounced to the Romans by 
Castor and Pollux, who 
watered their horses in thi s 
spring, Which flowed in the 
Forum near the slopes of 
the Palatine, and which 
the ancients called the 
fountain, or even lake, of 
Juturna. In making the 
excavations, M. Boni has 
brought to light this foun
tain, so dear to the Ro
mans for its historic sou
venirs and also for the 
salubrity of  its waters. 
As seen in the engraving, 
a spacious rectangular 
reservoir built of tufa 
( opus reticulatum ) of the 
time of the Republic in
closes the spring. In the 
middle is a rectangular 
pedestal, and the whole 
was faced with plates of 
marble. The water con
tinues to flow, and is al
ways clear and cool ; it is 
led off by a small opening 
at the side, through which 
it flows into a conduit. 
The fountain was origin
ally roofed over, and here 
were found several objects 
of  great interest. The first 
of  these is the altar seen 
in' the rear, which has 
sculptured on its four 
sides Castor and Pollux, 
Jupiter with hi s scepter 
and thunderbolts, Leda 
and the swan, and a female 
figure ( seen in the engraving ) ,  evidently a goddess, 
who holds a long torch, very probably Diana Lucina. 
hI fact, the relation between Diana and the fountain 
of Juturna is well known. The pOSition of the spring 
also contributed greatly toward the choice of the placp. 
where the Vestal virgins guarded the sacred fire. A 
statue of Esculapius, life size, of white marble, was 
also found ; it was placed here on account of the 
salutary qualities  of the water of the spring. \. bust 
of Jupiter, of white marble and very well preserved, 
was also found, and a fine horse's head of Pentelic 
marble, no doubt an original work of an artist of  the 
fifth century B. C. It must have belonged to a group 
which represented Castor and Pollux with their horses. 
'l'he head is full size, and fragments of the body of the 

Scientific AlDerican 

horse, including the fore-feet, have been found. An
other discovery was that of a torso of Apono in Greek 
marble of the archaic style, but evidently a Roman 
imitation of the time of Hadrian. Near the Fountain 
of Juturna was established a public station, known as 
the statio aquarum, from which the distribution of the 
water to the city was controlled. Several inscriptions 
which have been found here speak of this station. 

. . . ' . 
NeW" Fields ' for Trade In the Congo. 

About 1 ,200 miles up the Congo a large river named 
the Lomami enters the river from the south. It is one 
of the largest Congo tributaries, says the New York 
Sun. The population along most of the river is very 

THE FOUN TAIN OF JUTURNA. 

RECENT DISCOVERIES IN THE ROMAN FORUM. 

dense, but the stream is so far inland, almost in the 
heart of the continent, that until recently no efforts 
have been made to begin trade with the natives. 

About two years ago the Company of the Lomami 
was formed in Belgium to place steamers on this 
river, found stations, or  factories, as they are called, 
on its banks, and begin to sell cottons and other goods 
of Europe in exchange for rubber, ivory and other 
products. Thus far six factories have been built and 
a thriving trade is  now in progress. 

The station or  factory of Ilambi is the company's 
chief post, where its business offices are situated.  A 
dock has been built here where steamers may be re
paired, and a carpenter shop and brick yard are in 
operation. The natives around this post are peaceful 

297 
and friendly, and trading relations have been estab· 

lished with them. 
A little farther up the river is the factory of  Yank

wamu, surrounded by tribes who are frequently at 
war with one another, but are at peace with the whites, 
a considerable number of them having already begun 
to gather rubber to sell at the station. 

The factory at Yahisuli is  in full prosperity. The 

population in this di strict is exceedingly dense and 
of a turbulent character, but all the natives are eager 
to procure European merchandise and gladly labor to 
procure products which they may exchange for the 
things they desire. 

The building of the factory at Yanga was very diffi-
cult because the remark
ably dense population was 
at first hostile. The people 
in all the large villages 
deserted their homes upon 
the arrival of the whites, 
fleeing to the tribes of the 
interior ;  since then,  how
ever, they have made 
friends with the agents 
of the company, and they 
as well as natives who 
live many days' journey 
from the factory, are now 
collecting rubber to sell 
to the whites. Another 
factory has been estab
lished on the Lombo, 
tributary of the Lomami, 
two days' march from 
Yanga. Steamboats can 
ascend the Lombo as fa : 
as the factory. The lau 
station i s  at Bena-Kamba .  
the southern limit of the 
concession. 

Throughout thi s long 
stretch of the Lomami the 
vast forests abound with 
rubber vines. The natives 
did not know that caout
chouc had any value and 
have never gathered it 
before. The newly opened 
district will add greatly 
to the rubber resources of 
the Congo. 

The company is opening 
a number of rubber plan
tations in which it  has set 
out a great many vines. 
All of them are thriving, 
and the prospects are that 
rubber plantations will be
come a large feature of the 
caoutchouc trade on the 
Lomami. 

For three months in the 
year during the dry season 
the river i s  low and navi · 
gation in p arts of it is im
possible. At all other 
times steamers can easily 
reach all the stations, and 
there is besides a goo :} 
land route connecting 
these new centers of trade. 
It is interesting to hear 
of  the beginning of com
merce in a region which 
not long ago was wholly 
given over to barbarism. 

I • •  
Lau oC'blog of tlte 

" U .. rry." 
On March 22, the tor

pedo-boat destroyer "Bar
ry" was launched at Phila
delphia. The "Barry," 
which is the last of the 
three swift torpedo-boat 
destroyers built by Neafie 
& Levy for the govern

ment, is 245 feet long by 23 feet beam, with powerful 
triple-expansion engines. Her speed is intended to be 
30 knots. The quarters for the crew will accommodate 
about a hundred men , while light and rapid-firing guns 
will compose the batteries. 

• • • • • 
It seems that the much-talked of power. canal from 

the Niagara River at La Salle to Lockport will prob
ably be dug. The necessary charter was secured in 
1894 by the Niagara, Lockport and Ontario Power 
Company. The estimated cost of the hydraulic canal 
is $6 ,000,000. Its total length will be 12 miles. At 
Lockport there is  a 240-foot fall, and 100 feet more 
to Lake Ontario, 12 miles; so that power can be de

veloped all the way to the lake. 
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RECENTLY PATENTED INVENTIONS, 

A /:rleu ltoral IlIlplements. 

ribs on which the steam " ts, whereby motive tlve position, and arranged to effectively pre
force is p roduced. vent a shuttle diverted from its straight cross 

or the low-speed gear in action through back
pedalling. A brake-operating arm is likewise 
carried by the hub of the rear wheel and Is 
also brought into action by back-pedaling. PLANTER AND C U L T I V  ATOR.-J. R. TRACTION-];JNG I N E  DRIVING-WH EEL.- across the ways from flying upward out of the 

shed. I t  thereby insures the personal safety 
of an attendant, the arrangement being such 
that the weaver at any time can swing the 
guard out of the way to gain access to the 
warp threads and tpe reed. 

JONFlS, Jackson, Miss. '1'he frame o f  the im- K. R .  LEE HART, Lucas, Iowa. By an im

plement is provided with wheels arranged in proved construction the calks on the driving

tandem. The advance wheel is  so shaped as wheel may be instantly pi'ojected 01' with

to form in the ground a concavity in the cen- drawn from the rim, sO as to meet the re

tel' of which is a groove, for the reception of quirements of increased tractive effect on 

seed, and the rear wheel is so constructed that muddy and icy roads, 01' be as quickly with

it will  press the earth 01' fertilizer to and not drawn before passing over a bridge. so as to 

upon the planted seed. '1'he forward end of do no damage to the flooring, thus sav ing much 
the frame is adjustably supported on wheels time and expense. 
so shaped as to direct the earth toward the B O I LER-TUBE CLEANER-C. T .  IlEMAR-
longitudinal center of the implement frame. E ST, Hackensack, N. J. '1'his improved boiler-

CORN-HARVESTER.-J. L. LOCKE, Beat- tube c leaner is adapted to thoroughly cut the 
rice, Neb. This corn harvester Is of that soot 01' sc ale c l ean from the interior su rface 
class which gathers the ears from standing of the flue wi thout much physical exertion on 
stalks, and it consists of a corn harvesting at- I the part of the operator, The flue cleaner 
tachment which may be applied to any farm comprises a horizontal head provided with a 
wagon wi thout interfering with its carrying number of spaced cutters projecting from the 
capacity. I t  also includes a husking device, f ront and real' ends thereof. These cutters are 
a conveyer for husked ears, and means for braced by V-shaped webs connecting them with 
directing the husks to a receptacle.  the main body at the head. 

BEE'1'-HARVESTER.-M. W. PALMER, Ham- IIYDRAULIC l\WTOR.-,T. G .  GELLY, Paris. 
Ilton, Mich. The machine cuts the tops from France. The reciprocating hydrau lic motor 
the beets, clears a path for the cutter In ad- ope rates automatically withont the interme· 
vance of the operation of cutting, raises the diary of any distributing mechanism , thus ren 
beets to the face of the ground in the rear of de ring the construction of the apparatus ex
the topping cutters. clears them of dirt, and tremely simp l e .  The motor is adapted for e rec
deposits them on the ground where they can tion in either a vertical .  horizontal or in-
be readily picked up. c l ined position. 

JOINTER l<'OR PLOWS.-H. TRAEGER, Au- I�OTARY Ei\'G I N K- I .  Y. KFlTCHA)I, Brook-
burn, Wash. The invent ion provides a jointer Iyn. N. Y. The engine may be driven by a 
for p lows arranged to form a good joint be- fl uid pressure of . any sort, but is best adapted 
tween adjacent layers of the turned over for operation with steam. '1'wo cylinders and 
ground to throw the trash and sod the op- valve ('bests are employed. The two circular 
posite way from which the plow turns it, so p iH tons are fastened to a shaft in common to 
that when the jointe� is attached to a right- botb. The peripheries of the pistons are formed 
hand plow, for instance, it throws a narrow with steam pockets oppositely disposed in the 
strip of sod or trash to the left, while the respective pistons. In operation one piston 
main portion of the ground is turned over to and its valve stay inactive, while the other 
the right. piston and valve are in operation, and when 

Appara t u s  for Special Purposes. 

SOLAR HEATING Al'PARATUS .-J\L DE 
LA' GARZA , C bihuahua, :\lexico. The appar-

the movement of the engine is to be reversed 
the active piston is arrested and the formerly 
inactive piston put in operation. 

atus enables the rays of the sun to be utilized Hard,,'are. 

for heating purposes, thereby saving the cost of CURTAIN-FIXTURE.-C. E. BAUR, Crlp-
fuel and obtaining a high degree of heat with plecreek, Colo. This fixture is adapted to 
cleanliness and without injurious action on the receive vertical and lateral adjustment of Its 
articles which are being cooked. I t  comp�'ises members, so as to compensate for differences in 
a swinging frame mounted in a main frame. the length of a curtain or of its suppo rting 
Lenses on the swinging frame concentrate tbe rod. A slotted bracket p late is employed at 
heat rays on vesse l s  mounted to swing in a each side of the window, the p late having ser
frame relatively horizontal to the swinging rations along its front surface at the slot. A 
frame. washer is seated on the serrations and encir-

APPARATUS FOR M I X I N G  WORT AND cles a headed bolt s l idable in the slot. A 

YEAST AND AERATING THE:\I.-M. WALL- s leeve on the bolt is seated against the 

ERS'.rEIN and H. H. FUE li"D, New York, N. Y. washer, and is held thereto by a nut on the 

The invention has for its object to provide a end of the bol l . The sleeve is provided with 

simple, efficient apparatus which will tho roughly a laterally extended socket piece which receives 

mix yeast and wort and at the same time inj ect the curtain rod. Lateral adjustment is made 

pure, filtered ail' inlo them. '1'he device com- by a nut which encircles the rod and Is 

prises a cylindrical containing vessel and a screwed to the socket piece. 

perforated disk free to s l ide therein. A manu- NUT LOCK.-A. T .  WILSON, Chicago, I l l .  
a l l y  operated t u b e  provided with an air-inlet The nut h a s  a b o r e  neal' o n e  s i d e  intersect
extends through the disk and is rigidly secured ing the threaded aperture, which contains a 
thereto. A pair of agitating screw blades of compression spring at the bottom, and a dog 
opposite pitch are mounted on the tube, and bearing thereon. On the side next to the 
are free to move in opposite directions when threaded aperture, the dog is p rovided with 
the tube is operated. teeth which normally engage and lock the 

DIe.. and Toolr.. 

ROLLER-D I E.-H. HERDEN, Wel lsboro, Pa. 
rl�he invention p rovides a new and improved 
roller die for shaping metal plates and bars 
according to a predetermined design withont 
danger of fracturing the metal p late 01' c aus
ing undue abrasion, drawing, or e longation. 
'1'he roller die is particularly serviceable in 
forming triangu lar and other projections on 
heavy metal plates.  

CUTTIoJR-HEAD.-N. BLY, C rownpOint, N .  Y.  
The cutter is adapted for woodwork ing and is 
arranged to permit convenient and quick ad
justment of the knives for forming tongues 
and grooves 01' for dressing the sides of heavy 
material and to prevent breaking of the edges 
of the material in fron t of the knives, thus 
Insuring a clean cut and considerable saving 
of lumber. 

thread of the bolt. To unlock the nut the 
dog is depressed, thus presenting a flattened 
portion in p lace of the teeth. A detent shaft 
holds the dog In an unlocked position. 

Machines aod Mechanical Devices. 

WOOD-TURNING MAC H I NK--W . T. JONES, 
New Westminster, Can. 'l'he machine is prac
tically automatic in Its operation and is adapted 
to act upon a plurality of spool-blocks, ar
ranged in axial l ine, so that they w ill be simul
taneously and finally ejected as finished spools. 

D R I V ING-GEAR .-J . C .  WOOD Y, Mount Ver
non, Ind.,  W. R.  DANLFlY, Denver, Colo., W. H .  
YOCNG, Rockyford, Colo. rl'he invention l'e� 
lates to treadle power for actuating small ma
chines, such as sew ing machines, coffee mills,  
and the l ike, and provides a new and im
proved driving gear which is very effective in 
operation and arranged to directly actuate

' 
the 

machine to be driven and to support the same 
on the main frame. 

DF.LIYERY - 'l'ABLE l<'OR PRINTING-
PHE S S E S .-E. �I. HOWELL, Denver, Colo.  This 
delivery table, used in cyl inder printing presses, 
is arranged to permit of �v:lVeniently and 
quickly adjusting the j ogger-boards for p rop
erly p i l ing the printed sheets of any desired 

DRAl<'T-E Ql:ALIilI<m.-H. HENDRICKS, Kin
brae, Minn. The device is adapted to even up 
the draft exerted by a team of five horses, one 
of which lllay walk in the furrow while four 

TYPEWRITER.-W. J. THOMPSON and P. horses may walk in the stubble if the equalizer 
BFlCKER, New York, N .  Y. The typewriter em- is employed on the plow. Connected to one 
bodies a flexible type form mounted for rotary end of a primary level' is a doubletree and 
movement to locate the type for impression at the other end is fulcrumed a secondary 
and arranged with certain devices for flexing lever to which is secured at its inner end a 
the type to effect impressions, spacing the 

I 
singletree and at its outer end a doubletree. 

characters impressed, and effecting other re- The levers are so arranged, as to position of 
suits necessary to and advantageous in the fulcrum and length of arms, as to equalize the 
operation of the machine. draft. 

Medical Apparat u s .  

S K I A S C O PE.-K. A.-MoTT, Avalon, Mo. The 
ins t rument is used for examining and testing 
the visual power of a person. and is arranged 
to permit of quickly bringing a single lens or 
any desired combination of lenses into proper 
position for viewing one eye of a patient, at 
the same time rel ieving the other of undue 
strain. 

COMBINED FACE-STEAMER AND IN-
HALER.-H. C.  KARPENSTFlIN, Brooklyn, N. 
Y.  The Invention affords an apparatus for pro
viding a spray of heated vapor,  and is de
signed to enable the patient o r  physician to 
readily vary the nature of the vapors and to 
direct them as desired. I t  comprises a stand
ard which supports a spray at one side and a 
vaporizer at the other. Tbe spray head is ad
justable, being mounted on a tube which tele
scopes with the vapor supply tube. At the 
top of the sliding tube a medicating pan or 
cup may be p laced whereby the steam or vapor 
may be laden with perfume or medicine. 

PluDl blng I m prove m e n t s. 

PIPE OR MAIN.-W. S. CORBIN,  Jobnstown, 
N. Y. The invention is an improvement in 
pipes and mains having for an object to pro
vide a novel construction whereby to form a 
cover for the joint between pipe sections to 
prevent leakage. Each pipe section has a bell 
at one end fitting over the end of the next 
section to which is secured a ductile sealing 
jacket, also bell -shaped, which fits over the 
bell-shaped mouth-section. Clamping bands 
secure the parts together. 

END-GA'l'E-ROD FASTENER.-W. A. DAY, 
Clay Center,  Neb. 'rhis improved end-gate-rod 
fastener is simple and durable in construction 
and arranged to securely hold and lock an end
gate-rod in place, and also permits quick unlock
ing and removal whenever it is desired. 

FOLDING CAURIAGE.-C. E. FA"NING, 
Davenport, Iowa. !\II'. Fanning has invented 
a new and improved folding baby-carriage 
which can be quickly extended for use o r  read
ily folded into a comparatively small space 
for convenientl y  carrying i t  about, especially 
up and down narrow stairs or in hallways, 
street cars, etc. 

• 

Miscellane o u s  Invent i o ns. 

S H01¥-CASE .-A. REI"LE, Baltimore, Md. 
In the construction of all-glass show-cases, It 
becomes desirable to connect the glass in such 
a way as to avoid any interference with the 
neat appearance of the case. Mr. Reinle pre
fers uniting the plates together with cement. 
A meta l l ic layer overlies the uniting cemen t 
and adheres to the inner surface of the glass, 
so that the case will present the appearance 
of having a si lver o r  gilt layer at the point 
of contact of the glass p lates. 

MAIL-BAG CRA N E .- C .  J .  NORDVALL, 
Evanston, I l l .  This mail-bag crane is light 
yet strong and durable, and in its construc
tion old railway rails may be utilized. The 
'
bag is held by spring clips between two bars 
p ivoted to the standard. The catcher on the 
mail cal' by engaging the mail bag w i l l  release 
it from the supporting bars, permitting the 
lower bar to fall and strike against a p late, 
thus moving a tripping device rearward and 
allowing the upper bar to drop out of the way 

A I R-CHAMBER l<'O R  PUMPS.-J. E .  SPON- of other passing trains. 
:.IFlLLFlR and G. 1;'FlNNO, Hoisington, Kans. This MEA N S FOR PRE S S I NG, PERFORATING 
invention provides an improved air-cbamber for AND CU'l"1'ING GLASS I N  SHAPE S.-A. J .  
pumps and pipe-lines, wbich can be conven- NASH, New York,  N .  Y. The invention pro
iently arranged at any point of tbe pump-pipe vides means whereby at one operation a sheet 
above the cylinder, can be made of any desired of glass may be pressed and parts cleanly re
length and diameter, will assure an even flow moved, so that various openings of any de
of water, and will  obviate the recoil of the sign may be produced in the sheet and the 
water in the pump ing-pipe at each stroke. A openings may be filled with material of differ
cylindrical casing is coupled to the pipe line. ent character and color and so also that the 
The upper coupl ing is threaded to receive the , particles removed may be utilized for tiling or 
upper pipe line and the upper end of a central ' I for analogous purposes. 
pipe section: the tapered lower

. 
end of which 

LA:\IP-LIGIITER AND :\IATC II E X T I :oi -fi t s  tightly I n t o  t h e  l o w e r  couplmg. T h e  cent-
G U I S II ' C' B _ 

ral pipe is perforated neal' its lower end for bHo-vV. R. �AI" and OLIVE . I'-ANE, 

the passage of water entering into the casing. Port Jervis, N. Y. The match is inserted in a 

Kaihvay C o ntriva n('e". 

tube in the lamp 0 1' lantern, and as its outer 
end is depressed, the head of the match is 
brought into contact with a short arm which 

ANGLE - COCK . ADJTJ STElR FOR AIR yields sufficiently to permit the head to travel 
along its under surface in contact with the 
serrations thereon, by which friction sufficient 
to ignite the match is produced. 

BRAKES .--W. S .  DE CAMP, of Chillicothe, 
Ohio. I n  the ordinary brake system a train 
pipe runs from end to end of the car and ter
minates at each end in an angle-cock to which 
a flexible bose, that connec ts the train pipe 
between the cars, is secured. The angle-cocks 
are ordinarily coupled up by hand. Mr.  De 
Camp provides a means whereby the engineer 
may, from his loeomotive, adjust any o r  all 
the angle-cocks to the open or cut-in position. 
'1'he pneumatic angle-cock adjuster is designeel 
to be operated by an increase of air pressure 
in the ti'ain pipe over and above a normal 
pressure of 65 pounds. 

Vehll'les and Thei r A c cessories , 

B I CYCLE.-N. E. BROWN, Aitkin, Minn. 
The bicycle is arranged to allow of riding the 
machine in the usual manner and can be 
quickly changed to give the rider a forward 
and backward canter of the body with an im
pelling and resisting impulse, producing a very 
novel and exhilarating motion. 

FIFTH-WHEEL.-S. E. BANGS, Booneville, 
Ark. '1'he object of the invention is to pro

VAPOR-GN.'I I' HATOR.-J\1. CAS'l'ELNAU and 
C .  THIALON, Paris, ];'rance. Most of the gen
erators of instantaneous vaporization made up 
to the present time comprise capillary pass
ages, so that they become rapidly obstructed 
and are very difficu l t  to clean. 'l'hese inven
tors have dis('overed that calefaction and In
stantaneous vaporization can be produced with
out the help of capil l a rity, and they have 
constructed a vaporizing e lement having a 
large inner duct and no capillary passages 
whatever. By a novel process the requisite 
element is formed, which consists of a block 
of hard steel in the interior of which is pro
vided a duct bent back on itself three times 
over and of whieh the ends open out on one 
and the same surfaces. 

l<' I RE-ESCAPE.-W. R. and N .  B. CAIN, 

D I E  I;'OR COVF.RING T U B ];] S .-P. H .  I;'RIEL, 
Kenosha, 'Vis. rrhe invention affords means 
for covering a tube with a metal casing. TIll'ee 
blocks are emp loyed in the die. The first blo�k 
has a hole th rough it which is open along 
the upper surface of the block. 'l'wo adjust
able folders are s ituated at this opening, one 
projeeting outwardly, and the other extend
ing into an opening through the second block. 
The third block has a plain, round hole adapted 
to flatten down the curled edges of the j acket. 

size. 

.BF.ATING-ENG I NK-F1 A. JONE S ,  Pitts-
vide a fifth wheel so constructed that the 
body of the vehicle w i l l  maintain a horizontal 

Port Jervis, N .  Y.  A chain or rope is em
ployed for lowering persons to the ground 
and passes th rough a drum o r  casing secured 
to the wall  of the building. 'l'he rope oper
ates an automatic brake mechanism whereby 
the descent of the persons is regulated. 

C I GAR-J\lOI HT E i\' ICR AND PRIeI'] AN D 

Ele('trical Apparat u s .  

ELECTRIC A R C  LAMP.-R. FROMFlNT, PariS, 
France. '1'he carbons are normally held together 
by a spring. A solenoid is emp loyed to hold 
them apart when the current is turned on. 
The tension of the spring and the attract ion of 
the solenoid are so arranged as to keep the 
carbons at a constant distance apart, thus in
suring an absolutely fixed light. 

field, Mass. Certain new and useful improve-
ments are made in the beating-engines of paper
making machinery which insure a proper circl1 -
lation of the pulp 01' stock when the vat is be
ing emptied. and assist the pulp or stock to tbe 
discharge pipe without the use of manually ac
tuated rakes now generally employed for push
ing the stock to the discharge pipe. 

TTTRN DIG Il E V I C E .-G. H .  H I LDRETH, 
Seattle, "'ash. Mr.  H ildreth has invented a 
novel device for turning and shouldering 
masts, spars, posts and analogous articles.  
The wood is turned in a tank fi l l ed wit h 

Engineering Im provements, water. The floating of the log upou water 

ENGINE.-W. D.  LIN SCOTT . Piedmont, So.  renders its weight practically nil  and also 

Dak. Tbis engine, which is particularly lubrieales t h e  bear ings 01' centering dev ices 

adapted for use in ('onnec tion with steam' l at t�e points whel'P friction is likely to O('Ctll'. 
eomprises a numbel' o f  rotary pistonH at- K ll TT'I"I'LF.-IHTARIl ];'OR LOOMH.-J . 1'. 
t ached to a common shaft and fitted within a I LA""'J, Passaie , N. ,1. Tbe invention provides 
cylinder-like casing. 'l'be casing and piston a new and improved shuttle guard, actuated 
are provided with certain peculiarly formed I from the lay to move into an active or inac-

or level position and prevent jar while the ' BR AND TI CKE'l'.-S .  HTRAUSS, New York, N .  
front axle i s  on an angle caused by one o f  Y .  The moistener is adapted for attachment to 

the wheels passing over a large Obstruction' l cigar boxes, and when in position will  be held 

This is accomp lished by providing a ball and over the cigars, yet out of contact with the m .  

socl{et connection between t h e  bolster and t h e  A clamp-support is provided, upon w.h ich tbe 

front axle. moistener is p ivoted, enabl ing a person to 

CHANGEABLE GEAR FOR B I CYCLE S .-H. 
F.  MAYNES, Corning. �. Y .  The invention 
aims to provide, in a changeless driving mech
anism for bicycles a means for changing the 
gear and consequently the speed, and further 
to provide means for bringing the changeable 
gear into action as a brake. The hub of the 
real' wheel is provided with independently
acting gears. one gear being for high speed. and 

quickl y  move it out of the way. The upper 
face of the moistener may be utilized as a 
label or ticket indicating the name, character, 
and price of the cig-ars in the box. 

C'OLLAI' S I B L I'J  BOX.-H. H. KINSFlY, Shos-
hone, Idaho. The box comprises a bottom, end 
pieces having hinged connection therewith, 
side pieces, a top or ('over having loops at 
the side edges to engage against the outer 

the other for low speed. '1'he drive-shaft sides of the side p ieces, and fastening device s 

which is adapted to drive the 1mb of the rear for engaging tlw top or ('over in place. these 

wheel earries two gears also. one mesh ing fastening devices beiP "  below the tall p lane of 

with the high speed gear ana tne other with l the cover. 

the low-speed gear of the hub. Means are A S S AYI NG-l<'URNACE .-A. C .  CALKINS, Los 
provided for bringing either the high-speed Angeles, Cal. '1'he furnace is adapted for use 
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with gas or of volatizable hydrocarbon as a 
heating medium. It is more particularly a com
bined muffle and meltiug furnace, comprising a 
central combustion chamber having a fire open
ing, a muffle which traverses the chamber above 
this opening, crucible chambers located on each 
side o f  the main c hamber, and lateral passages 
connecting the three chambers, the latter being 
provided with removable covers. 

STOCKINU-UUARD.-H. WElL, New York, 
N. Y. The stocking-guard is designed particu
larly for protecting children's stockings from 
wear at the knees, and it p rovides an inex
pensive construction that will readily yield 
to the movement of the child's legs and which 
also, when not in use, may be folded in com
pact form. 

TOOTHPI CK-HO LDER.-C . A. YARRI NJ, 
Havana, Cuba. The holder is so coustructed 
that a bundle of picks contained therein may 
be ejected one at a t ime as required for use,  
thus preventing the handl ing and possible soil
ing of the toothpicks remaining in the bundle. 

NECKTIE-1<'ASTENElL-U. UltEI'l'E, Uutten
berg, N .  J .  'rhe necktie-fastener comprises a 
plate of sheet metal provided with ears and 
with fasteners secured to a necktie shield. A 
Y -shaped clasp is pivotally secured to the 
plate and p rovided with a roc ker-like member 
terminating in pointed feet. A torsional spring 
engages the plate and the clasp. The clasp 
normally holds the Y-shaped member in such 
a position that the pointed feet engage the 
plate. 

NUT-CRACKE lt.-W. V. lJICKEY, San An
tonio, Texas. The device is particularly well  
adapted for fracturing the shells of pecan 
nuts, so as to release the meats o r  kernels 
therefrom without injuring them. The ham
mer-blocks are provided with mating cavities 
in adjacent ends, wherein the nuts are separ
ately p l aced when operated upon for fractur
ing their shells .  

Scientific American 

Buslntss and Wants. INDEX OF INVENTIONS 
READ '.rRIS COL UMN CAREFULLY.-You 

wili tind inquiries for c" rtain classes of articles numbered in consec utive order. If you manu
faeture these g·oods w rite us at once H nd we will 
send you the name and address of the party desir
ing· the mformation. In eve ry ease it is neces· 
sary to give the nUlll ber of the Inquiry. 

M U N N  &; CO. 

Marine Iron Works. Chicago. Catalogue free. 
Inquiry No. �431 .-For makers of bathroom ap

piIances. 
Motor Vebicles. Duryea Power Co., H.eading, Pa. 

For which Letters Patent of the 
United States were Issued 

for the Week Ending 

April 1 5 ,  1 902, 

A N D  B A C "  B B A R  I N O T "  A T 0 A T B. 
[See note at end of list about copies of these patents. 

Adjustable table or desk, E. Lindner . . . . . . .  697,639 Air cooling apparatus, A. Siebert . . . . . . . . . . .  697, 679 Air mostening apparatus, automatic, W. W. Pratt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
I n q u i ry No. �4:3�.--Jfor manufacturers of spring Alkali, making caustic, H. A. l!�rasch . . . . . . . 

motors. Alloy, W. RubeL . . . . . . . . . . . . . . . . . . . . . . . . .  . 

697,659 
697,465 
697, 544 
697, 891 
697,771 
697, 809 
697, 774 
697 , 720 
697, 722 
697, 455 
697, 474 
697, 710 
697,692 

. .  C. S." Metal Polish. Indianapolis. Samples free. 
I u q ll i t·y No. �433.-For dealers in novelties. 
WATER WHEELS. Alcott & Co . .  Mt. Holly, N. J. 

Amusement apparatus, H. F.  Schrader . . . .  . Animal shears, S. W. Allen . . . . . . . . . . . . . .  . Apparel, wearing. I.  W. Collins . . . . . . . . . .  . Assaying apparatus, ore, W. T. Armstrong . Automobile, H. K. Holsman . . . . . . . . . . . . . .  . 
I n qui l'Y N o .  �434.-For addresses of philatelical Automobile frame, G. A. Hunt . . . . . . . . . . . . . 

papers published in United States, Canada and South Axle , spindle, T. De la Mare . . . . . . . . . . . . . .  . 
America. Baby walker, C. O. & J. W. Glascock . . . .  . 

Bag _ fastener, Gebhard & Rowley . . . . . . . . .  . 

C I��,:��e
F:l l;:��e Mchy. Ober Mfg. Co. , 10 Bell St., �!W a£�, r��11ia�SYba�r.lllank & Kitzler . . .  . 

Barber chair, hydraUlic, T. J. Collins . . . . . .  697,449 
I n q u i r y N o .  243;,).-For makers of solid rubber Basket. J . B. Poirot . . . . . . . . . . . . . . . . . . . . . . .  697, 537 

bicycle tires. Bearing, axle, O. C. Knipe . . . . . . . . . . . . . . . .  697, 633 
Castings to order for oil , gas and gasoline stoves. Bea

�
i
g: �� . ����:��

S
.' . :���l�.s.h.�f.t: . :: . �: . ����� 697,944 Atlantic Ifoundry, Phillipsburg. N. J. Bearings, macl;line for grinding, H. La Casse 697, 500 

l u q u i l' Y  N o o  24 :lti.-For manufucturers of invalid 
chairs, etc. 

Sawmill machinery and outfits manufactured by the 
Lane Mfg. Co . •  Box 13. Montpelier, Vt. 

Beehive, G. Neiszer . . . . . . . . . . . . . . . . . . . . . .  697, 741 
Bell ringer, magneto, E .  E. Yaxley . . . . . . . .  697 , 698 
Belt adjuster, A. Coulter . . . . . . . . . . . . . . . . . . . 697, 60� 
Belt. lady's ,  E. Olden busch . . . . . . . . . . . . . . . .  697. 873 
Belts to pulleys, adjusting, J. W. Davison . . 6n7, 454 
Beverage and making same, M. Pereda· . . . .  697, 656 

I n q uiry No. �43".-For manufacturers of cellu- Bicycle driving gear, A. :'.:1. Shauck . . . . . . . . 697, 675 
loid and xylonite suitab le  for knife handles, etc. Bicycle fork, N. Berglund . . . . . . . . . . . . . . . . .  697,4:35 

Rigs that Run. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inqn iry N o .  'l43S.-For dealers in rolled gold 
wire. 

Billiard ball, E. Kempshall . . . . . . . . . . . . . . . .  697, 925 
Binder, tpmporary, E. A. Trussell . . . . . . . . . 697 , 571 
Binder, temporary , G. A. Roedde . . . . . . . . . . 697, 889 
Boat, C. S. Pruden . . . . . . . . . . . . . . . . . . . . . . . .  607, 53g 
Book hulder, C. ,,-'- . Kromenaker . . . . . . . . . . .  697, 499 
Book holder, C. E. Moulton . . . . . . . . . . . . . . . .  697,518 

Steel name stamps, stenciis, steel letters and figures Book section having wide and narrow leaves, 
"nd hrass checks. C. L. Alderson, Cleveland, 0. BOok\t,ilb h�ld��, �he�t

i
.
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g
Ii: ' Fi":'�ki;'� :  : : 

l �l q u iry N o .  2439.-I!'or manufacturers of steam 
ridillg gal leries. 

Are you looking f9T anything in bent woodwork ? 
\\ rite 'rucker lHcycle \Voodwork Co., Urbana, Ohio. 

Bottle capping machine, W. H. Scott . . . . .  . 
Bottle, non-refillable, A. J. Brooks . . . . . . . .  . 
Bottle, non-refillable, F. Klein . . . . . . . . . . .  . 
Bottle, non-refillable, J. Y. Payton . . . . . . .  . 
Bottle or jar press, J. Haley . . . . . . . . . . . . .  . 
Bottle washer machinery, H. S. Brewington . 

D RAI,'TSMAN ' S IN STRUMENT. - E .  
I n q u i l'Y No. "J440.-1for m�chinery for making Bottle washing machine, H. S .  Brewington . 

C. 
brackets and pil l S  for televhone hnes. · Box or fagot pile, W. D. Murray . . . . . . . . .  . 

Bracl\:et. See Lamp bracket. 

697. 495 
697 . 483 
697, 672 
697 . 7B8 
6B7 . 851 
697, 878 
697. 911\ 
697. 797 
697, 796 
697 , 519 

LOETSCHER, I'ittsburg, Pa. The instrument 
has for its o oject to provide a simple and con
venient tool for drawing l ines at various angles. 
for dividing lines into various numbers of 
parts, and for readily solving other problems 
occurring in the draftsman's practice. I t  com
prises a rectangular cellu loid plate upon which 
various scales and angles are marked. 

We design a'nd build special and automatic machinery 
for all purposes. rl'he Arustntz-Osborn Company, Cleve
land, Ohio. 

Brake shoe, P. A. Brawner . . . . . . . . . . . . . . .  . 
Brick, P. Griffin . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Bridle attachment, J. A. HulL . . . . . . . . . . . .  . 

Inquh'Y No. 244- t .-For the firms who make the Brush, A. R. Wiens . . . . . . . . . . . . . . . . . . . . . .  . 
felt covering for the United States government CRU- Brush holder, Bassett & Hill . . . . . . . . . . . . .  . 
teens. Brush, scrubbing, A. ,"Y. Smith . . . . . . . . . . .  . 

Buckle, belt, A. E. Lee . . . . . . . . . . . . . . . . . . .  . 
FOR SALE.-To party direct, for cash. patent 608.925 

on folding umbrellas. No selling agencies need answer. 
M. R. Stu dams, Bridgeton, N. J. 

Buckle chafe, W. Bauman . . . . . . . . . . . . . . . .  . 
Buckle, tug strap, "r. II . Rose . . . . . . . . . . .  . 
Burglar trap, safe, ::\1. Elmer . . . . . . . . . . . . .  . 
Burner, T. Stites . . . . . . . . . . . . . . . . .  ' . '  . . . . . .  . 

697 . 795 
697.914 
697 . 486 
697 , 76:{ 
697 , 432 
697 . 682 
697. 855 
697. 433 
697, 543 
697 , 462 
697,690 

M I LK-MODH'YIl\U UAGE.-J. A. Mn'- I n q u i r y  N o .  �44-�.-For manufacturers of plates 
of aluminium. 

Bushing for screws, etc . ,  anchor, W. S. 
Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697,896 

CHELL, New York, N. Y. The gage comprises 
a strip of sheet-mate rial bent twice at right 
angles, the bent portions being spaced apart a 
distance commensurate with the size of a 
milk bottle, for the purpose of embracing the 
exterior of the bottle. The gage is provided 
with graduated scales which indicate the quan
tity of milk, l ime-water, and boiled water that 
are to be mixed together in the food of in·  
fants. 

Manufacturers of  patent articles, dies. stamping 
tools. light machinery. Quadriga Manufacturing Com
pany. 18 South Canal Street. Chicago. 

Bushing for sheaves, roller, C. E. McIntire . . 697, 524 
Button, flexible shunk collar or cuff, J. N. 

Crabb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

I n quil'Y N o . 2443.-For machinery for making 
horn combs. 

Ifactory room to let, with power, steam, elevators, 
etc. Good light. also storage room .  Charles If. Kil
burn, 84-86-88 Mechanic St . . Newark, N. J. 

Calculagrapb, H. Abbott . . . . . . . . . . . . 697, 426. 
Calculator, mechanical, W. H. MacCollin . . .  . 
Camera, photographic, H. E. Hickox . . . . .  . 
Can. Spe Garbage can. 
Can body bottomer and crimper combined, 

H. C. Black . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Can hody (,(Hling machine, H. C. Black . . . .  . 
Can body flanging IDachhw, "t. J. Kenny . . .  . 
Can body forming and soldering machinp, H. 

697 .812 
697 .427 
697. 861 
697. (124 

697. 786 
697. 784 
697, 726 

I n q u i ry No . �444.-For dealers In granulat ed cop- C. Black . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697 , 785 
per or machinery for making the same. Can opener, F .  I(otick . . . . . . . . . . . . . . . . . . . . . . 697, 634 

COOKING STOVE OR RAl\UE.�ELEANOH WANTED.-Motor vehicle for passenger traffic on Cap, dynamite detonating, A. B. Hoover . . . . 697, 842 
Car. automatic dumping ore, C. H. Snow . . . 697, 6S5 

CLARKE .. Mal'iasville,  Pa. The stove embodies 
country roads. Large contract if sample all right . .H:lec- Car bolster, railway, H. "T. Frost . . . . . . . .  697 , 466 

an extensive capac ity for ntensils in cooUng, a 
tric Power barred. Address K. and D.,  Box '47:�, N. Y. Car ('hair, parlor, A. P. Barney . . . . . . . . . . . . 697 , 777 

graded radiation of heat throughout the plate 
surfaces, and a body occupying comparatively 
sma l l  floor space adapted for ventilation and 
to conduct a way resn lting steam and gases in 
cooking. 

Inquiry No. �44�.-��or a cheap ice-making ma
chine for household u�e. 

'I'he celebrated " HOfnsby-Akroyd " Patent Safety \.HI 
Engine is built by the De La Vergne Refrlgeratiug" �la. 
chine Company. F'oQt of East 138th Street, �ew York. 

Car door and grain door combined, Doerner 
& Whalen . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

Car door, grain, G. S. Smith . . . . . . . . . . . . . .  . 
Cal' fplllie-r, L. White . . . . . . . . . . . . . . . . . . . . .  . 
Car, freight, F. Nagpl . . . . . . . . . . . . . . . . . . . .  . 
Car jonrnal box, T. W. :Mitchell . . . . . . . . . .  . 
Car side be-aring, J. E. Norwood . . . . . . . . . . .  . 
Carbonating machine, Irwin & Miller . . . . .  . I n q u iry "S o .  2446.-For manufacturers of aeety- CarllllI'ptf:'r, C. L. Champion . . . . . . . . . . . . . . .  . 

MINIATURE TlnJATER.-A. L. MCCOR- lene gas generaturs. Card or sign holder, ll'. P. Wilkin . . . . . . . .  . 
MI CK .. Port IIuron, �Iich. The miniature thea- IDE·AS UEVELOPED.-DeMigning, draugbting machine g:�r,Pt

a!��t{lter
B::��;' . .  

J 
.
.
. � .. . �����1�� : : : : : : : : 

tel' provides an - automatical ly operated appal'- work for inventors and others. Charles E. Hadley, 584 Cash register, ].,.."'. P. Gorin . . . . . . . . . . . . . . .  . 
atus in the nature of a model playhouse, hav- Hud�on Street, New York. Cash'r, G. B .. Magoun . . . . . . . . . . . . . . . . . . . .  . 

in g scenery and other accessories by which I n q u i ry N o. 244,.-ll'or manufacturers of ear g::g�� :fcS��a��:ke
A�h�', 1.�k���k� : : : : : : : :  

to represent in succession a number of scenes 
tubes, etc. (,he-ese box trimmer, H. W. Quade . . . . . . .  . 

697,820 
697 . 557 
697 , 762 
697 , 650 
697 . 947 
697 , 531 
697. 723 
697 . 807 
697 . 908 
697. 488 
697 . 779 
697, 476 
697, 735 
697.769 
697 , 794 
697, 885 
697 . 615 
697. 715 o r  acts of a play. The stage is provided with 

Inventions developed and. perfected. Designing and g��¥E�nl. krlf
e
H::���' . .  "":: . �' . .  ����� : : : : : : : : 

slots through which actors or other figu res 
machine work. Garvin Machine Co., 149 Vurick, cor. Cigar wrapper cutting machine guide plate, 
Spring Sts . .  N. Y. N.  DIl Brul . . . . . . . . . . . . . . . . . . . . . . . . . .  697, 706 

are caused to pass into or out of view, the l u q u h'Y N o. �44S.-�'or makers of solid, lust- g����a ('���:�
e
:�fe�' d:�ic�i

��
o
�i��ki�t�Sh : :  ��+:��� figures bei:ng supported upon suitable keys or proof harness metals, dasbboards, etc. Circuit controller, J. J. Ohegan . . . . . . . . . . . 697, 834 

levers operated automatically.  WANTED. - A  \horoughly reliable man to manage Clamping device for work benches, H. Golkel 697, 475 

B EDSTEAD.-S. E .  CLAUS SEN .. 'Valla \Ya l la, Steam Specialties Department in large whO lesale Clay 
t
hydr�uliC 

th
ip�, va:es'

M;lo�ker ware, 
697.642 

'Yash. 1\11'. C laussen has inven ted an im l)rcve- house. Must be sober, competent and. experienced. Clut�h�" F� rt�
g 

S�l;�g�: . .  � .. . . .  � . : . : : : : : : : : : :  697, 68R 
GIve age. experience. references and salary expected. Clutch, ",V. H. Corbf'tt . . . . . . . . . . . . . . . . . . . . .  697 ,913 ment in bedsteads relating particularly to the Address Box 482 .. New Orleans, La. cc�oo
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697 , 758 
connection of the post with the rail  of the 697.781 
bed. Means are p rovided for holding the rail or'��':.�:'Jir�.O

. �449.-For makers of hollow copper ' coaWfi;I�,:;�al 
. .  ���t

.
e
.
s: . 
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J .
. .  �: 697, 909 

and post together, permitting the regulation Patents developed and manufacturcd, dies, special COCk
H�O:h!�

q
�

d
ba:�t�Yf��� . .  ���. �����

t
.
e
.
r
.
i
��� 697, 844 of these parts if they are not straight, and tools, metal stamping and screw macbine work. Metal Comhinatlon lock. W. J. Neid! . . . . . . . . . . . . .  697, 651 serving to brace the bed in that region. Novelty Works Co., 43-47 S. Canal St., Ch icago. Condenser, F. Sargent . . . . . . . . . . . . . . . . . . . . .  697. 666 

PRO C E S S  OF MAKINU Im PAI RED FAB- I n q ui ry � o.  �4;)O.-For machinery for copying the g����fi.
or

w:
s
��g::t��

tI�
le 

•. . �' . .  �' . .  ���� : : : : :  ��a�� 
R I C S .-D. MARGOLI U S ,  Norfolk, V a .  This i n - fiat surf Me of a clarinet mouthpiece. Conduit for electric or like cables, C. A. W. 
vention seeks to p rovide a method of effectu
ally repairing mutilated rough bagging which 
has been used i n  covering cotton bales. so 
that it may be resold to the planters in prac
tically as good a condition as when origin
a l l y  used. This is done by continuing the cnt 
in the material along to its edges, thus divid
ing it Into two disconnected parts. These two 
parts are then joined by knotting together the 
severed threads. 

De signs. 

FOR l'ICTUIUJ-�'RA M ID .  - J<J. 
GOETTE, Newark, N. J. The leading feature of 
the design consists of a semi-wreath of leaves 
arranged with scroll effect upon a border. and 
a ribbon-tie appearing to secure the semi-wreath 
to the border. 

DESIGN FOR RING TRAY.-J. L. HERZOG, 
New York, N. Y .  The leading feature of the 
design consists in the body having a general 
diamond shape. the opposite sides of which 
are formed in segmental curves, giving an 
escalloped effect, while the opposite sides of 
the end-portions are formed in compound 
curves. S lots for the rings are arranged in 
v a rious lines with relation to the center. 

NOTE.-Copies of any of these patents wi ll be 
fn rnishe<1 by Munn & Co. for ten cents each.  
Please state the name of the patentee, title of 
the invention, and daw of this paper. 

Our speCialty IS cutting and forming metal parts any 
conv�;!��j!.l Oidh�� : : : : : : : : : : : : : : : : : : : : : : :  shape. Metal Stamping Co. , Niagara I:f'aUs. N. Y. Cookhlog utensil, H. Giessel . . . . . . . . . . . . . . .  . 

I n quiry N o .  �4:il .-For makers of paper rims or 6���e:
x�[e

a
c�

to
:�i:�i�g :!�����

o
��

. 
L'a't�lip : tires for placing over iron wheels. Corner post, transom bar, or mullion, J. 

Goldsmith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Corset and bust form, combined, C. H.  

697. 845 
697,874 
697, 472 
697 . 587 
697, 728 

691,714 FOR SALE.-Castings for 2 x 4 Corliss type er.gine 
with blue prints. Send for Circular. E. A. Sikes, Lock 
Box 4, Cherry Valley, Mass. Schopbach . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,669 

Inquiry N o. 24a�.-Ji�or makers of electric motors. 
Inquiry N o. �4;,)3 -For parties to make type· 

writer parts by contract. 

Cotton, apparatus for unbaling raw, Ecroyd 
& Marsden . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Cracker machine, J. Rosborough . . . . . . . . . . .  . 
Crane, metallurgical, D. W. Blair . . . . . . . . .  . 
Crane, portable, G. F. Speer . . . . . . . . . . . . .  . 

I n q u iry No. �4;)4.-For 
able la.mps burning kerosene. 

manufacturers of port- 8�:�rit ����i
�!t'or� 'A�' D�

a
�Wi���� : : : : : : : : : : : : 

I n q u iry N o .  �4a;).-E'or makers of broom machin
ery. 

I nqlliloy No. '.!456.-For manufacturers.of marine 
pipe boilers for launches. 

Cream separator, C. I�. Morris . . . . . . . . . . . .  . 
Cremating or inCinerating human bodies, 

furnace for, H. O. Kuehne . . . . . . . . . . . .  . 
Cultivator, G. G . •  Jones . . . . . . . . . . . . . . . . . . .  . 
Cultivator Shovel, T. H. Smith . . . . . . . . . . . .  . 
Current meter, alternating, F. Schrottke . .  . 

697, 459 
697. 663 
697 , 788 
697 , 686 
697 , 806 
697. 613 
697,645 

697 . 946 
697, 490 
697, 897 
697, 671 

I nquhoy N o .  24�".-lr'or dealers in telegraph and Current meter, alternating, G.  Stern, 
telephone supplies, also static mach�nes. 697, 755, 697, 756 

I n q u iry No. �4;,)8.-For manufacturers of small 
cast. iron specialties. such as toy engines, etc. 

Current motor, alternating, F .  Schrottke . . . . 697 , 670 
Curtain fixture, A. E. W. Duffield . . . . . . . . . . 697,822 
Curtain stretcher, �'. Violette . . . . . . . . . . . . . .  697,695 

Inquiry N o. �4;,)9.-For the address of a ship. 
building or ship windlass company in Canada. 

Cutting edges of implements, rendering 
sharp and even, O. Newhouse . . . . . . . . .  . 

Inquiry N o .  �460.-For a partner to help 
and patent an improved fiying machine. 

Damper controller, D. H. Darrin . . . . . . . . . .  . 
build Damper, fireplace, S. Shaw . . . . . . . . . . . . . . .  . 

Inquiry No. �461.-For dealers in celluloid novel
tie8. 

I n q u i ry No. �462.-For manufacturers of auto
mobiles. 

I n qlli l'Y IS o .  2463.-For makers of horizontal wind 
mills. 

Dash pot, M. R. Moore . . . . . . . . . . . . . . . . . . .  . 
Devulcanizing apparatus, L. A. Stelzer . . . . .  . 
Distilling apparatus, water, A. J. Chase . .  . 
Door and frame for air tight chambers, S. 

P. Stevenson . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dovetailing machine, J. J. Blackman . . . . .  . 
Draft equalizer, .T. N. Schwalen . . . . . . . . . .  . 
Draft equalizer, G. Linhard . . . . . . . . . . . . . . .  . 

I n q u iry No.  2464.-}l�or wholesale dealers 
i iron, metal and rubber. 

in old Draft f'qualizer, H . . J. Ilf·ider . . . . . . . . . . . . .  . 

In q u iry N o .  �t16a.-For 
rings. 

I nqu i ry No. �466.-E'or 
meters. 

Drawf:'r for sewing maehinp stands, etc . ,  H. 
makers of brass finger Dru�:r ��:d���rW: · ii. ·  '6;�;'�kf: : : : : : : : : : : : : : :  
manufacturers of hygro- g�:�:�g� �;�)Ii��:�t,BF:J{�{,V

i
�:ltf�l;�d�� : : : : : : : 

697.529 
697. 705 
697 . 893 
697, 644 
697, 688 
697 , 912 

697 . 689 
697 ,787 
697. 549 
697 . 732 
697, 841 

697. 582 
(197 , 47 1  
697. H4S 
607 , 594 

l n qui·r y S o .  246".-For dealers 
covering shingles to prevent leaking. 

Dredger, excavator, alld elevator, hydraulic, 
in materials for G. L. Cudner . . . . . . . . . . . . . . . . . . . . . . . . . . 697,704 

Drier. See Fruit drier. 
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Drilling machine, C. A. Wessman . . • • . • • • • •  697,581 
Dye and making same, red cotton, E. 

Winter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 697, 76iJ 
697,565 
697, 7511 
697,445 
697 , 8 1 0  
697,7�3 

Edger guard, gang, E. E. Thomas . • • • • • • • . •  Egg separator, A. L. Walker . . . . . . . • . . • • • •  
Electric controller, F. E. Case . . . • . . . • • . • • . .  
Electric furnace, M. R. Conley . . . . . . . • . . . . .  
Electric machine, dynamo, E. J. Berg . • . • . .  
Electric motor controllin� device, W. B. 

Potter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697 , 7  4n Electric transmission of power, E. M. Fraser 697, 8;;;; 
Electrical condellser, G .  I!"'. Mansbridge . . . . '.- 697 , [,0-
Electrical control system, G. T. & L. Woods 697 , 7 f  Elevator boots, rf'movable tray for, J. M. 

Lemmon . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Elevator system, electric, J. D. Ihlder . . . .  . 
Elliptical spring, C. A. ,Miller . . . . . . . . . . . . .  . 
Engine mixer or vaporizer, hydrocarbon, B. 

Settergren . . . . . . . . . • . . . . . . . . . . . . . . . . . .  
Evaporating pan, Hill & Rlvett .  . . . . . . . . . .  . 
Exhibiting case, !himble, A. H. PeaL . . . .  . 

�:�: r·J.
E

W�6����� : : : :  : : : : : : : : : : : : : : : : : :  
]i"an, electric, J. J. ",T ood . . . . . . . . . . 697, 588, 
Farm gate, E. King . . . . . . . . . . . . . . . . . . . . . .  . 
Faucet, J. C. Poetz . . . . . . . . . . . . . . . . . . . . . . .  . 

697 , Gll:! 
697, 847 
697,865 

697, 555 
697,484 
697,532 
607. 448 
697,697 
697, 589 
697.631 
697, 881 

Faucet for fluids, compound, C. G. Loygorri 
y Murrieta . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697, 739 

]i"
ila

���r\�ss�
p
�·�

a
�.

s 
f}�

r ir��ll���?������ . �� 697, 580 
File and display book, II. Zevy . . . . . . . . . . . .  .697 , 592 
Fire arch, H. A. Poppenhusen . . . . . . . . . . . . . . 007, 658 
I!"'irearm lock, O. Ii". Mossberg . . . . . . . . . . . . . 697 , 516 
Firearm, re volving, O .  F. Mossberg . . . . . . . .  697 , 5 1 7  
Ii"ire eseupe, J. T. Mahar . . . . . . . . . . . . . . . . . . . 697 , 736 
Fire extinguishing compouud, J. B. Miller . .  697, 641 
Ifire extinguishing device, W. Doll . . . . . . . . . .  697 , 6 1 1  
I!"ishing gear, A. W . .  Wilson . . . . . . . . . . . . . . 697,910 
Food chopper, H. K. Wood . . . . . . . . . . . . . . . . .  697 ,766 
Frame, E.  Olden busch . . . . . . . . . . . . . . . . . . . . 697 , 872 
Fruit drier, L. Van Scoyoc . . . . . . . . . . . . . . . .  697 , 670 
Furnace, W. M. Green et al . . . . . . . . . . . . . . 697,620 
Furnace, G. S .  Gallagher . . . . . . . . . . . . . . . . . . 697,83a 
FUrnace arch, boiler, J . F. Michalski . . . . . .  697, 7;{7 
FUrnace bridgp wall, H. A. Poppenhusen . . .  697 , 657 
Fuse cut-out, plural, C.  J. Dorsey . . . . . . . . . .  697 ,B35 
Game, F. 'Valenta . . . . . . . . . . . . . . . . . . . . . . . . .  697, 574 
Game, C. & C.  Nielsen, Jr . . . . . . . . . . . . . . . .  697 , 652 
Game apparatus, A. R. Doering . . .. . . . . . . . . .  697,457 
Garbage can, 1\'1. O'Leary . . . . . . . . . . . . . . . . . .  697,H55 
Garbage or refuse can, E. R. Gilman . . . . .- . 697 , 473 
Garmput, \ValtPI' & Bl'oekprt . . . . . . . . . . . . . .  697,576 
Garment supporter fastening device, L. P. 

Chauvet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697, 808 
Garment supporting appliance, J. P. Conway 697 , 811 
Garter, D. B. LittMield . . . . . . . . . . . . . . . . . . . .  697 , 504 
Gas and air mixing burner, W. J. Woodward 697, 768 
Gas burner, II. Eldridge . . . . . . . . . . . . . . . . . .  697, 461 
Gas burner, J . Harris . . . . . . . . . . . . . . . . . . . . 697 ,481 
Gas fire applianN', J. F. Hewitt . . . . . . . . . . 697,941 
Gas gpm�rator, acetylene, C. E. Drake . . . . .  697, 612 
Gas generator, gas engine, U. 'V. Bonds . . . .  697, 789 
Gas producer, L. Mond . . . . . . . . . . . . . . . . . . . . .  697, 867 
Gas purifying agents, making, H. S. Blaek� 

more . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697, 931 
Gate. See Ii�arm gate. 
Gate, W. M. Plaster . . . . . . . . . . . . . . . . . . . . . .  697,880 
Gate opener, C. F. Lee . . . . . . . . . . . . . . . . . . . . 697,501 
Gearing ral.ld casing . therefor, combined, H. 

B. helper . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697.629 
Gearing, differential, W. G. Caffrey . . . . . . . .  697 , 801 
Glass gathpring machine, D. C .  Ripley . . . . .  697, 886 
Glass-ware finishing machine, W. R. McCloy 697, 521 
Glazing system, A. M. Whipple . . . . . . . . . . . .  697 , 583 
Glove fastf'ning, W. B. Murphy . . . . . . . . . . . 697,869 
Gold separator distributer, R. H. Postleth-

waite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697. 748 
Golf ball, C. Davis . . . . . . . . . . . . . . . . . . . . . . . . 697, 816 
Golf ball. E .  Kempshall . . . . . . . . . .  697,918 to 697.924 
Golf ball. �'. H. Richards . . . . . . . . . . H97. 1)26. 697 , 927 
Golf balls, manufacture of, E. I\.pmpshall . .  697 , 9 ] 7  
Golf club, \\T. Robertson . . . . . . . . . . . . . . . . . . .  697,542 
Governor, marine pngine, B. W. Ston·y . . . . 69. , 8UU 
Grain binder, J. 'V. PridmorE' . . . . . . . . . . . . . .  697 ,750 
Grain binder, automatic, J. F .  Appleby . . . .  697,429 
Grate, G. R. Prowse . . . . . . . . . . . . . . . . . . . . . . 697, 538 
Grindillg machine automatic ,york rest, A. 

n. Landis . . . . . . . . . . . . . . . . . . 697, 854 
Grinding machine drill, II . B. \Yhite . . . . . . . 697, 584 
Grinding machine work rest, A. B. Landis 

697 , 852. 697. 853 
Gun shield attachment, J. �'. Meigs . . . . . . . . 697.862 
Gun turret, main, C .  H. Howland-Sherman . . 697,84:3 
Hair drying device. W. J. O 'Hara . . . . . . . . . .  697.74:l 
Hammer, pneumatic, J. Boyer . . . . . . . . . . . . . .  697 , 79a 
Hat and coat ruck, M. Braymes . . . . . . . . . . . .  697 , 43S 
Hat stay flanging machine, curved, Nielsen 

& Bentsen . . . . . . . . . . . . . . . . . . . . . . . . . . .  697.871 
Hay fork, S. A. Nichols . . . . . . . . . . . . . . . . . . .  697,742 
Head rest, folding, A. Rikli . . . . . . . . . . . . . . 697,75� 
Heating system. J. 1\1. Cripe . . . . . . . . . . . . . . 697, 813 
Hoisting ellgiups 01' pleva tors, safety con-

troller and indicator for, C. R. Allison . .  697,772 
Horse detacher, E. Casker . . . . . . . . . . . . . . . . . 697,805 
Horseshoe, D. L. Bouma! . . . . . . . . . . . . . . . . . . .  697 , 791 
Hose supporter, M. Anderson . . . . . . . . . . . . . . . 697 ,596 
Hub, ball-bearing, D. McKay . . . . . . . . . . . . . .  697 , �25 
Ice cream disher, G. W. Sherer . . . . . . . . . . . . 697, 677 
Ice cream shipping vessel, F. C.  Klotz . . . . . . 697, 496 
Identification device, C. A. Hyde . . . . . . . . . .  697 , S46 
Indigo, making, rr. Sandmeyer . . . . . . . . . . . . .  697 , 545 
Injector, automatic, C. B. Allen . . . . . . . . . .  697 , 770 
Insulator. Berg & Bechtold . . . . . . . . . . . . . . . .  697 . 7-82 
Insulator and attachment for electric wires, 

C. C. Johnston . . . . . . . . . . . . . . . . . . . . . . . .  697. �'28 
Isovaleramid derivative and making same, 

A. Liehrecht . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Jack and drop, combined, K. B. l\liller . . . . .  . 
Jar closer, fruit, A. Smelker . . . . . . . . . . . . .  . 
Jars, temporary cap 01' cover holder for, A. 

Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Journal bearing, I. Metzger . . . . . . . . . . . . . .  . 
Kettle, jacketed, Johns & I{aufman . . . . . . .  . 
Kneading device, J�. N. Campbell . . . . . . . .  . 
Knitting machine, E. J. Franck . . . . . . . . . .  . 
Knitting machine, R. W. Scott et a1 . . . . .  . 

697. 7110 
6117 . 5 1 5  
697 , t-j81 

697 , 7 24 
697.864 
697.1;27 
697.804 
!;In , 6 1 6  
697.953 

Lamp and lamp holder, electric, H. J. 
Dowsing . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697.458 

Lamp bracket, A. Thurber . . . . . . . . . . . . . . . . 697,901 
Lamp, electric arc, H. Bremer . . . . . . . . . . . .  697,439 
Lamp, electric arc, C. E. Harthan . . . . . . . . 697 , 482 
Lamp globe holder, arc, G. E. Stevens . . . . 697, 757 
Lamphood and switch. H. Etheridge . . . . . .  697 .708 
Lamp, street, Heinritz & McCuen . . . . . . . . . 697, 717 
Lamp switch, electric, J. 11\ Krayer . . . . . .  697, 727 
Lamp, train signal, Moses & Lange . . . . . . . . 697,868 
Lamps, contact for electrical glow, A. Le-

febre . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697,856 
Lamps, manufacturing incandescent electric, 

E. S. Gardner . . . . . . . . . . . . . . . . . . . . . . . . 697,469 
Lap ring. R. L. Kilgore . . . . . . . . . . . . . . . . . . . .  697 . 630 
Lathe attachment, W. H. Dent . . . . . . . . . . . . 697 , 8 1 9  
Leather stretching device, J. Caldwell . . . . . 697,443 
Level, T. E'. Hickey . . . . . . . . . . . . . . . . . . . . . .  697 ,718 
Linoleum cutter. F. L. Tripp . . . . . . . . . . . . . . . 697,902 
Linoleum, machinery for the manufacture 

of inlaid, C. H. Scott . . . . . . . . . . . . . . . . . .  697 , 551 
Linoleum, manufacture of, C. H. Scott . . . .  697,552 
Linotype machine, P. T. Dodge . . . . . . . . . . . .  697 , 456 
Liquid heating or cooling apparatus, H. 

Seiler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697. 554 
Liquids, partial liquids, etc . ,  device for mix-

ing, Wehmeier & Daubellbis . . . . . . . . . . . 697, 579 
Lithopone, making, I. P. Lihme . . . . . . . . . . . . 697, 731 
Loading cars, wagons, etc . ,  apparatus for, 

A. P. Hartzell . . . . . . . . . . . . . . . . . . . . . . . . 697 , 7 1 6  
Lock. See Combination lock. 
Lock, J. J. Treat . . . . . . . . . . . . . . . . . . . . . . . . . 697 ,568 
Lock. C. W. Barrett . . . . . . . . . . . . . . . . . . . . . . 697 . 599 
Lock, A. R. Fergusson . . . . . . . . . . . . . . . . . . . . . 697, 61 4  
Lock, M. E. Blatchley . . . . . . . . . . . . . . . . . . . . .  697. 9;l3 
Locking device, C. B. Foote, Jr . . . . . . . . . . . .  697, 938 
Locomotivp, J. Player . . . . . . . . . . . . .  697, 535, 697, 5�6 
Locomotive driving wheel, L. H. Kenyon . . . 697, 850 
Locomotive engine ventilator, N. Kershner . . 697 , 49:� 
Loom, J. E. Painter . . . . . . . . . . . . . . . . . . . . . . . . 697,745 
Loom picker check. C. A. St. Onge . . . . . . . . . 697,562 
Loom shuttle, F. H. Martin . . . . . . . . . . . . . . . . 697,508 
Loom shuttle, O. Gleason . . . . . . . . . . . . . . . . . .  697,713 
Loom, weft rf'ulpnishing, H.  W. Smith . . . . . . 697, 6§.!J. 
Mail box, A. F. Corbin . . . . . . . . . . . . . . . . . . . . 697 , 4  .. )0 
Match box. S. Biren . . . . . . . . . . . . . . . . . . . . . .  697 . (;01 
Match hox filling machine, IJ. Mettewie et al 697,514 
Measuring and drawing liquids, apparatus 

for. E. Franc . . . . . . . . . . . . . . . . . . . . . . . 697 , 830 
Metnl from receptacles, dr�l\Ying molten, L. 

Lilleoln . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
l\1ptul shf'pt _ piling, G. "T . .T�H'kson . . . . . . . .  . 
Metal whppl, W. H. Schofield . . . . . . . . . . . . .  . 
J\ffc"tal work ing mn('h ine, W. l\L Robf'rts . . .  . 

697. 6�8 
697. 94:1 
697 , !l[)t) 
697 . H87 

Metals hy elt:"etrolysis, recovering, n. A. 
Frasch . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697. R:1 1 

Mica board making machine, H. F. Watson . 697,69H 

(Contmuea on page 3(0) 
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Fitzsimmons 
Will Teach 
You to be 

lIealthy 
and Strong 

Perfect health casts out disease, 
and perfect health is a thing that I 
can give you. 

Intelligent physical culture, such 
as I am teaching, will  give you 
healthy circulation, steady nerves, 
firm muscles and a clear brain. I 

can .make you healthy, quick, sup
ple and muscular. M y own unsur
passed physical condition is entire
ly due to my own system of train
ing. What I have done for myself 
I can do for you. 

I worked out the system myself, 
and have been practicing it and 
teaching it  to others for years. 
However run down, i l l  or weak you 
may be, I can build you up. Mine is 

The Best and Most Intelli
gent System of Physical 
Culture in the World 

I can teach it to YOU by mail. 
Follow my advice an:l I will make you 

stronger, healthier and happier than you 
ever

. 
thought you could be. 

You wiil need no more medicine, 
for you will be as well as I am . I 
can cure your dyspepsia ; I can 
prevent appendicitis, and I can pre
serve you from nervous prostration. 

Mine is a scienti fi c  and individual 
method of i nstruction . I plan. the 
exercises to fit you, gradually 
building you up to your proper 
cond ition . Afterwards I teach you 
how to keep yoursel f in perfect 
health. 

Every pupil of mine has the ben
efit of my personal and individual 
attention . I write a separate per
sonal letter to each pupil tell ing 
him just what to do and how to do 
it,  after I have made a careful study 
of his case. Photographs and let
ters keep me constantly informed 
of my pupils ' progress, so that I 

can tell just how they are getting 
along as wel\ as if I had them at 
my side. AI\  my hard-won exper
ience is at my pupils ' service. I 
am doing this thing myself. 

No apparatus is used in my 
method. It is a system of exact 
and scienti fic pbysical culture for 
husy people who use their bra.ins. 
I t  helps men and women to work 
and to think. 

Write to me and I will send you 
a booklet tel\ing you more particu
larly what I can do to make men 
and women physically perfect. as 
wel\ as giving you information con
cerning terms. Address 

The Robert Fitzsimmons 
I nstitute of Physical Cu ltu re 

Bensonhurst. New York 

Scientific American. 

Middlings purlfle l', A. S. Cralk . . . . . . . . . . . .  697,451 
Mllk can, E. C. Seaman . . . . . . . . . . . . . . . . . . .  697,553 
Milk Wfirmer and night lamp, nursery, J. M. 

Fisk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,825 
Moistenel', envelop, T. Schwab . . . . . . . . . . . . .  697,548 
Mold and core making apparatus, H .  C. 

Lambert . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Molding apparatus, '-Y. E. McCleary . . . . . .  . 
Molding machine, sand, D. L. Adams . . . . . 
Motion, converting, Fraley & ·Miller . . . . . . .  . 
Motion trullslllittcl', H. Tuttle . . . . . . . . . .  " . ' 

697,635 
697,948 
697,593 
697,82n 
697,573 

Motor controlling apparatus, G. ri'. & L. 
Woods . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,928 

Music rol l, L. B. Doman . . . . . . . . . . . . . . . . . .  697,821 
Musical instrument devices, automatic spring 

winding mechanism for mechanical, 
Shal'ps & Cooper . . . . . . . . . . . . . . . . . . . . . . . 

Necktie iJand fastener, W. O. Dunham . . . .  . 
Needle nolder, R. Mil ler . . . . . . . . . . . . . . . . . .  . 
Nut lock, H. M. McCbesley . . . . . . . . . . . . . . .  . 
Nut lock, M. McDonald . . . . . . . . . . . . • . . . . . .  
Ottiee indicator, W. W. ,\V ildcl', Jr . . . . . . . . .  . 
Oiler, A.' M. Alden . • . . . . . . . . . . . . . .  

. Ol·e crusher, A. C. Calk ins . . . . . . . . . . . . . . .  . 
' Ol'e roustlng furnace, '1'. D. Merton . . . . . . .  . 

Ornamenting, method of, Blair & Horll . . .  . 
Package; C. A. Lindsay . . . . . . . . . . . . . . . . . .  . 
Package, shipping, J. T. II'e1'1'es . . . . . . . . . . .  . 
Packing ' gasket, J. J. & A. Schier . . . . . . .  . 
Paddle whcel, H. Glardon . . . . . . . . . . . . . . . .  . 
Paper box, F. J. Schleicher. 

697,754 
697,9�6 
697,866 
697,520 
697,870 
697,907 
697,700 
697,8U2 
6n7,863 
6n7,G02 
697,503 
6n7,463 
697,546 
6n7,712 
697,068 

Pa per, machine for forming plastic patterns 
on \�'all, It. K raus . . . . . . . . . . . . . . . . . . . .  697,498 

I Paper on pasteboard tubes, roller for w ind-
ing, E. J. Barker . . . . . . . . . . . . . . . . . . . . . .  6n7,776 

Paper, plant for treating, J. Wezel .  . . . . . . . .  697,701 

I Parf't>1 ca nicr, folding, J. B. Phi llips . . . . . . .  697, 879 

.

. 
Photographic instrument, H . . R. Miller . . . . . .  697,738 
Pipe lifting machine, A. Hogenson . . . . . . . .  697, 7 1 9  
Pipe lifti llg lUPchanislll, A. Hogenson . . . .  697, 625 

. Pipette, E. Mummendey . . . . . . . . . . . . . . . . . .  697,647 

I ��:���I� �!.�J
u

���.ti�izc�:' ·di��!�GI�t�·r·, · 'c��bi';�d 
697,860 

corl'l, r- f .  D. Mattox . . . . . . . . . . . . . . . . . . .  697,5]0 
Planter, disk seed, T. H. Ua rdcastle . . . . . . •  697,479 
Pocket book, R. P. Rasmussen . . . . . . . . . . . . .  697,751 
PolisbeJ", M. W. Ga tcb . . . . . . . . . . . . . . . . . .  697,470 
Post. See Corner post. 
Post oillce box indicating mechanism, T. 

F. Kelly . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Post or pole mold, J. F. Martin . . . . . . . . . .  . 
Powder box, toilet, E. M. Lichtenstein . . . .  . 

697,849 
697,509 
697,729 

Preserving fruits, etc., composition for, J. 
H. Thol"l1 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 697,566 

WOOD or METAL 
Workers---� 

Without Steam. Power should 
us- onr Foot and Hand Power 
Ilachinery. Send for Catalogues 

A-Wood.working Machinery, 
B-Lathes, etc. 

SENECA FALLS MFG. CO. 
695 Water St., Seneca Falls, N. v .. ·�ii�;e 
Foot and Power a n d  Turret J.athe'!t Plan

ers, Shapers, and Drill .tTesses. 
SHEPARD LA'l'H E  CO .. 133 W. 2d St., CinCinnati, O. 

tE NGINE.8.FQQ ) M AC H I N E- � H O P  O U T F" 1T5 , ATHE T TOOL5 ANo SUPPLlES,-;-;,'/;"' s. �[BASTIAN lATHE (O I��������� I''; 
T H E  HALL 

B RASS P I P E  WRENCH.  
A PERFECT TOOl. 

WITH FRICTION (; IU l'. 
Bus'1lnjZs for an sizes and sballes. 

HijZbly pOlished pi pes made 
up without Bcar or injury. 
For Circulars and P·t�ices 

W A LWORTH M A N UFACT U R I N G  CO. , 
1 28 TO 1 3 6 FEDERAL ST.. BOSTO N ,  MASS. 

MANVF ACTVRERS 
GENER ALLY 

Al l  fnctorlt:s !ihollld be equippetl with our 
exh.lust. sYlIlt:m for COin-eying shuvings, 
sawdust and dusL from wood·working 

��h��:�,e�1;1 � 
n � ���18�n ��. i �r��� J:..

1 i
���; I�� 

dust from tumbling" b:lrre!s, slIIoke from 
forges, dust from shoe factories, to COIl
,'enieIlL recept�,cle

8
. The Hartford patent 

Exhauster Is IIdjustault', interch:mgenble 
nnd reversible. Particulars and 

�
iCf;S 

. '  ���\T�:�:I��on'Tf'''I<:I'IA�1:i!c�RD 
omZ;, ����I�a��'B����:T;gr�tB'r;''1��:��d Chestnut Sts. 

Press for preSSing linoleum, etc . ,  C.  H .  
Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I Pressure gage, F. H. Haskell . . . . . . . . . . . . . .  . g��:��� Apple Economical Gas Engine Igniters. 

Pressure regulator, Buckley & Place . . . . . . . . 
Printing devicc, bag 01' wrapper, F. L. 

Mercer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6n7,513 

697,702 Are positively the best built for 
Stationary. Automobile ami Ma-. 
rine Gas Engines, either touch or 

���d�rs81��.r�h�Y�!��:��lfR���re
a
r:f j�� Printing machine, IDulticolol', Jackson & 

Feul'nlcy . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,487 
Printing press, 'V. Spa lckhn vel' . . . . . . . . . . . .  697,558-
Pulley, sash cord, J. �T. & C.' '1'. Barton . .  697,431 
Pulley, self-lubricating, Hunt & Lambers . .  697,721 
Pump, hund, H.. H .  ·White . . . . . . . . . . . . . . . . .  OD7,585 
Pump. slpholl, G. Giorgcttl ct al . . . . . . . . . .  697,8a5 

I Pumps, joining flange fol' test, B. Fludel' . . 697,827 
PUlllping mechanism, automatic, A. B. An-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,595 
Purse 01' uug fl'�lme catch, A. F. Fuller . . . .  097,467 

I ��rf\�'�1111�, c��PC.
t1I�()\/ell �' . . �' . . �.

O
.
II.".��� : : : :  gg+:�gg 

Ruil chail' and insulator, \V. D. young . . . . . .  697,930 1 Rail, guu rd , '1'. McG inty . . . . . . . . . . . . . . . . . .  697,522 

, ��n j
j
o�!: ��' p�. B!�'�n

r��'�l�l� : : : : : : : : : : : : : : : : : :  gg+:�¥g 
Rail joint, S. W. Leslie . . . . . . . . . . . . . . . . . . .  697,858 
Rails, device for electrically cOlllJecting, G .  

Dt?bul'de . . . . . . . . . . . . . . . . . . . . . . .  697,817 
RailwilY, .A. "'ebb . . . . . . . . . . . . . . . . . . . . . . . .  G9T ,DO-1 
Railway concbes or sleepers, dust and cinder 

guurd fOI', J. S. McKeu?ie . . . . . . . . . . . . .  697,526 
Railway crOSSing, B. ·M. Rawlings . . . . . . . . . .  6D7,540 

I Railway passenger coaches, dust and cinder I gua rd fOI' a l l  kinds of, J. S. McKenzie . 697,527 
Railwuy mils, means foL' elect rica l ly COll-I nect ing, W. E. Plmlott . . . . . . . . . . . . . . . .  6n7 ,534 
Itailwuy Silfet.'· block system , G. ""V. Cobell . 697,934 
Railway switcbes, opera t ing, A. Youngblood 697,591 
Ra!lway tie, A. J. Ha rms . . . . . . . . . . . . . . . . .  697,481) 

, Railway tie, metul, H. ]e .T. Manger . . • . . .  697,640 
Receptacle 01' tank, R. P. Stewart. . . . . . . . . 607,954 
Reft'igeratol', H. Robinson . . . . . . . . . . . . . . . . . .  607,888 
Renovator, hydropneumatlc, J. S. Thurman . 607,567 
Rock pulverizer, H. Luckenbach . . . . . . . . . . .  607,505 
H.ocking chair, spring, C. lV. &. "Y. H. I�ing 697,404 
Rope Inylng macb ine, V\'. C. Boone . . . . . . . . .  G07, 437 
Rotu l'Y cutter, F'. Pnllse . . . . . . . . . . . . . . . . . . .  007 , 875 
Rotary C'uglne, J. 'l'heemling . . . . . . . . . . . . . . .  097, 693 
Rotal'Y explosive engin{', J. A. McLean . . . . .  697, 649 
Rowlock, C. H. Butts . . . . . . . . . . . . . . . . . . . . . .  Gn7,�42 
Rubber like gum from grcilsewood, extract-

ing, 'Venier & Ellis . . . .  _ . . . . . . . . . . . . . . . . 6U7,957 
Rubbel', vulcnnizing, A. O. Bourn . . . . . . . . . . .  697,792 
Sasb bill' for grcenhouses, etc., P. M. Pier-

son . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,746, 697,747 
Sasb lock , I I .  I -I .  Goucbe l· . . . . . . . . . . . . . . . . .  697,837 
Snsh ti�btf'l I i llg device, C. B. li'oote , Jr . . . . . .  G07,93!) 
Saw, circulur, B. Lei tmay r . . . . . . . . . .  � . . . . .  697,857 
Saw guide and tension df'vlce, band, A .  

(H llll l'du7.zl . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Saw set, R. E. Poindexter . . . . . . . . . . . . . . . .  . 
Saw tooth gage, R. E. Poindexter . . . . . . . . .  . 
Su\villg" much tile, G. C. Knupp . . . . . . . . . . . . .  . 
Scaffold, pOl'tnble, E. Chartra nd . . . . . . . . . .  . 
Scnle, IlHlchinist's, A. E. Ayer . . . . . . . . . . . .  . 
Scrcw drivel', J. U. Gorham . . . . . . . . . . . . . . .  . 
Sealing caps, machine foL' j)l'od ucillg bottlc, 

6n7,7 l l  
6n7,882 
697,88� 
697,497 
6n7,447 
097,701 
6n7,836 

A. Jonos . . . . . . . . . . . . . . . . . . . .  007,48n 
Spaling (levlce, bottle, L. I,a I I ll1g . . . . . . . . . .  6n7,4n1 
Seilm fol' shcpt met8i vesscls, soltJerless 

sidC', \\'. 'l'bompsoll . . . . . . . . . . . . . . . . . . . .  697,956 
Seam tor tin cnns, etc., solderlcss side, \V . 

'ellOlU pson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G07, 955 
Sf'l'df'I' alld cultivtltor tooth, E. O. Bdwanls.  697,460 
Spwillg I11nchinc , shoe, E. E. Bcnn . . . . . . . . .  6D7,600 
RhC'llI's, C. C. Bl'ooks . . . . . . . . . . . . . . . . . . . . . .  6D7,440 
Sbect uwtnl urticles, machine for wiring, 

.T. Leclel'C e t  a!. . . . . . . . . . . . . . . . . . . . . . . .  607,!hl6 
Sheet metul box 01' can , Grlt1in & Higgs . . . .  097,622 
Sheet me-tnl \\,ork ing press, Griffin & Higgs . 697,477 
Shell , .'V. S. Cnllil\\,uy . . . . . . . . . . . . . . . . . . . . .  607,703 
Shil't, S. J. England . . . . . . . . . . . . . . . . . . . . . .  697,823 
Sboe, J. C. W I·ight . . . . . . . . . . . . . . . . . . . . . . . .  697,5nO 
Shot making machine, J. L. Curline . . . . . . . .  097,814 
Sifter and I'l'cpottlcle, ash, J .  ?\f. Olsen . . . . . .  697,744 
Siftel', nOUl', W. M. Viser . . . . . . . . . . . . . . . . . . 697,903 
Signnl. SC'C' '1'r8 in signal. 
Slngletrep hook, T. S. young . . . . . . . . . . . . 6m,n29 
Slioe openlnJ;, F . . J. Betts. . . . . . . . . 697,4:;6 
Sowing IlHH'hillf', sped, D. Sumllel'. . . . . . . . .  607,000 
Spool hohl.,,·, .r. I-T. Hilton . . . . . . . . . . . . .  6m,94� 
Spl"II.\'el·, IV. 1-;. Chandlel·. . . . . . . .  097 . 446 
Sprocli:ct a t t a cbuwnt, .T.  G. �Vangl'l' in . . 607,;:)77 
Stnckel', S. F. "'eavel' . . . . . . . . . � . . . . . . .  nD7,57B 
Stuckcl', pneuma tic, F. L. Norton . . . . .  697,65:l 
�t(,llm boi ler. ,J. S. StCVC'IIS . . . . . . . . . . . . . _ . .  007,561 
Steam Jren('rator, combined water and fire 

tubf'. 'I'. R. Butman . . . . . . . . . . . . . . . . . . .  697,6OG 
Steam gellf" 'uto,'s, apparatus fill' purifying 

watpl' for, A. Gray . . . . . . . . . . . . . . . . . . . .  697,838 
Steam l inC's, automa tic drip for, J. H. 

Rlll kely . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,932 
Steel plnnt, Bessemel', McCullough & Holm· 

hoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,741) 
Steering nppamtus for sbips, cleetrical, B. 

A. Fiske . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Step structure, H. W. Beardsley . :  . . . .  . 
Stock ringel', A. J. Spencer . . . . . . . . . . . . . . .  . 
Stool, adjustable conn tel', A. Adler . . . . . . .  . 
Stopping or starting device, Eaton & Reed . 
Store fixtur'e, E. B. Sandel's . . . . . . . . . . . . . . . . 
StovC', beating, T. M . . Anderson . . . . . . . . . . .  . 

697,826 
697,434 
fl97.55� 
697,01 1 
697,707 
(N7. 6G5 
697,428 
697,876 Stove, heo tlng a nd cook ing, .T. C. PaI'lllerlpe 

Stove, hC'ating, cooking, and ba king, R. C. 
MacCulloch . . . . . . . . . . . . . . . . . . . . . . . . . . . 697,506 

Stovc>, sawdust blll'ning, Canode & Wooley . .  697,444 
Suspenders, I. Wecbsler . . . . . . . . . . . . . . . . . . .  697,905 
Suspenders, J. P. Helser . . . . . . . . . . . . . . . . . . .  697,916 
Tahlc-t, Altermatt & Van Tine . . . . . . . . . . . . .  697,773 
Tail nnd rE"in guard, combined, C. DanieL . .  697,453 
Tank for storing aerated liquids under pres-

sure. G. S. De Lacy . . . . . . . . . . . . . . . . . .  697,818 
Telo"raph soundN, G. A .  Green . . . . . . . . . . . .  697,619 
Telephono, A. Ner! . . . . . . . . . . . . . . . . . . . . . . . .  697,528 
TberlllO electric switch . .  J. G. Nolen . . . . . . . . 697,530 
Thill eoulll ln g, C. C. Bradley . . . . . . . . . . . . . . 697, 603 
Thill coupllng, W. I". ScbaeIrel· . . . . . . . . . . . .  697,667 
Threshln" macbine, F. P. Sutton . . . . . . . . . . .  697,56.3 
Tire, cushion , W. H. St. John . . . . . . . . . . . .  697,C91 

niting Dynamos, J\"fagnetos, Go,'
I!rnors, Coils, Plugs. etc. \Vrite for 

l£
inted matt(·r. The Duyt.on 

N��������� S1����ir �?:I:8.'l�'��: 
Ohio, U. S. A. 

New YOlk stock carried by Chas. K ler, 97 Reade Street, N. Y.; 
Philadelphia Office, The Bourse j Chicago Office, 19·21 1...'\ Salle Street. 

LESS C EA R S  
We are specla\!sts In Noiseless 
Gearing. If you 81'e int.erested in 
allythtng i n  this line. write for our 
catal ogue. Our l\rew Process Gea,'s 
are the only Noiseless Gears which 

�R�r�trggl�raD':riiiitt;: fri��O&Jh �� 
450 horse power. 'Ve also make 
metal �e9rs to order, both spur 
and bevel. the latter planed accu
rately to cone lines. 

RAW H I D E  CO., Syracuse, N. Y.  

T H E  E U R E K A  C L I P  
'l'he most useful article ever invented 

tor the purpose. Indispensable to Law. 
yers, Editors, Student.s, Bankers, Insur· 
ance Companies and business men gen· 
erally. Rook marker and paper cUp. 
Doe::! not muttlate the paper. Call be 
�,�et�e�i�t�11fl

'
l J�����3��:' !<ra�Pc:'n2�8 

and notion dealers. or by mail on receipt 
of price. Sample card, by mail, free. Man. 

ili�tu�
e
.� ifox<i�fVt'��:�li�ld���Y. 

THE B. F. BARNES 

WATER EMERY 

market-bar 
cut out. no 

��o
alr����� 

be, and the 
on request 

B. F. BARNES COMPANY. Rockford. III. 

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub.PI·esscs and 
1.'0018 to ol'der. 

ISr Send tor Catalogue. 

BLAKE & JOHNSON, 
P. O' .Box 7 ,  WATERBURY, CON N .  

WE' LL DRIL�ING 
Machmes 

Over 7 0  sizes a n d  styles, for drilling eitber deep or 
shallow wells in any kind of soil o r  roek. Mounted 
on wheels 01' on sills. With engineb or norse powers. 
Strong, simple and durable. .Any mechamc can 
operate tbem easily. Send for catalog. 

WILLIA1US BROS., Ithaca, N. Y. 

WORK SHOPS 
of Wood and )'Ietu.l Workers, with. 
out steam power, equipped with 

BA R N E S '  FOOT POW E R  
M A C H I N E R Y  _ 
allow lower bids on jobs, and A"i ve 
greater proHt on tbe work. Mach mes 
sent on trial it desired. Catalog :Free. 

W. 1'. '" J O H N  B A R N ES CO. 
E:!t.nblislwd 1872. 

1 999 R U B Y  ST. , ROCKFORD. ILL. 
WE MAKE A SPECIAL'1'Y OF 

G R EY IRON CASTINGS 
F O R  AUTOMOBILE WORK 

UTICA STEAM E N G I N E  AND BOILER WORKS 
UTICA, N. Y. 

TRUSCOTT MARINE 
MOTORS. 

The simplest, 
most powerful,  and 

speed fl:;!J�::t 
engines 

of their class upon 
tile Inarket. 

Made Ring:le, double, and triple 
cylluder. both two and four cycle. rlmji!ing from 1 to 40 H. P. 

Catalog tor the agi<ing. 

I Tire InOater, H. K .  Austin . . . . . . . . . . . . . . . .  697,597 l�iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiii�1 Tire, pneumatie, C.  E. Thomas . . . . . . . . • . . .  697,564 Tire, pneumatic vehicle, E, Greene. ,  • • • • •  , 697,621 
Truscott Boat Mf[� Co " 

ST. JOSaPH, MICH. 

APRIL 26, 1902. 
'1'1re, rubber vehicle, F. H. Hyde . . . . . . . . . •  697,626 
Tires of rUbber, etc., apparatus for equip- ' 

ping vehicle wbeels with, W. S. BI·ookS. 697,441 
Tobacco drying machine, leaf, D. C. Mayo . .  697,512 
Tobacco stem treating mach ine, D. C. Mayo 697,511 
'1�ongue for "eh icles, metal, 'V. H . . Schofield 697,951 
Torpedo launching apparatus, J. Whitehead 697,90G 
Toy, J. Flindal l  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,95� 
Toy boat, D. L. li'erguson . . . . . . . . . . . . . . . . . .  697,709 
'1'OY, coin control led, W. C. Halgb . . . . . . . .  697,478 
Tracing pictures, etc., means 1:01', �. L. 

W !11iams . • • • • • . . . . . . . . . . . . . . . . . . . . . . . .  
Tmck, portable bicycle, Mitcbell & Link . . .  . 
Train signal, A. Novak . . . . . . . . . . . . . . . . . . .  . 
'l'l'umway or similar pOints from vehicles, 

means for operating. W. A. Day . . . . .  . 
Trolley catcher, automatic, T. B. Shanahan 
'I'rolley harp, Turner & MitchelL . . . . . . . . .  . 
'.rrolley pole, F. L. Fowler . . . . . . . . . . . . . . . .  . 
'!'rolley pole, Pullman & 11'ield . . . . . . . . . . . . . . 
Trolley whee], W. Sellers . . . . . . . . . . . . . . . .  . 
Trolley wire hanger, I. L. Edwarus . . . . . . . . . 
Trolley wire recessing mechanism , \". A .  

McCallum . . . . • • . • • . . • • . • . . . . . . . . . . . . . .  
Tl'uck bolster, R. V. Sage . . . . . . . . . . . . . . .  . 
TI'uck, car. S. A. Crone . . . . . . . . . . . . . . . . . .  . 
Tube bends, machinery fot· manufacturing, 

697,764 
697,643 
697,654 

6n7,6U9 
697,674 
697,572 
697,828 
697,�84 
697,892 
697,937 

69·7,648 
697 , U64 
697,452 

J. Bradley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,604 
Tubuhll' bOiler, J. A. Steinmetz . . . . . . . . . . . . 697 ,560 
'I'ul'ning machine, wood, W. J. Cochran . . . .  697,607 
Type casting machine, F. Lucke . . . . . . . . . .  697,BUU 
Type writing machIne, G. J. Barrett . . . , . •  6!j7,4:3U 
Typc writing machine, L. S. Burri dge . . . . . .  UtJ7, oU[i 
Type writing macbine, C. H. Sbepard . . . . . .  697,e76 
Type writing machine, F. Sholps, . . . . . . . . . .  6U7,678 
Type writing Ulachine copyholder and line . 

indicator, F. C. Shobert.  . . . . . . . . . . . . . . .  697,8vt; 
Umbrella support, J. H. Sprague . . . . . . . . . . .  607, 687' 
Vaccinations, etc., shield for, J. E. Lee . . . .  697,637 
Valve, '''.  Ii'. Singer . . . . . . . . . . . . . . . . . . . . . .  U!n , liSO 
Valve, combinntion safety, regulating, and 

dl"Op, A. K. Reese . . . . . . . . . . . . . . . . . . . . . 697,662 
Valve fol' tlir brakes, pressul'e reta ining, J. 

A. '1'oal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697, 694. 
Valve fol' steam caninges, throttle, R. H. 

"'hite . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,586 
Valve mechanism, cut·off, J. l Iaug . . . . . . . .  697 ,SOU 
Vulves, construction und application of pis-

tOll, J. H. R. Head . . . . . . . . . . . . . . . . . . . . 697,840 
Vaporizel' 01' burner, hydrocarbon, Gebhard 

& Rowley . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,618 
Vegetable !lulieI', W. · Galumo . . . . . . . . . . . . . .  U97,468 
Vehicle motul', C. D. Mosher . . . . . . . . . . . . . . .  U97,&1G 
Vebicle running genr, C. 1;'. Burns . . . . . . . .  6U7, SUU 
Vchicle rUllning gcar, motol', Knox & Jones (-i97, D4!l 
Vehicle spring geur, D. True . . . . . . . . . . . . . . 697,570 
Vehicle steering lock, G. P. AboI'll . . . . . . . . .  697, 699 
Veil bolder, M. M. McGratb . . . . . . . . . . . . . . .  697,523 
Velocipede !ledal, J. H. Ba ITy . . . . . . . . . . . . . .  697,780 
Vending machilll', automatic, J. J'. Reed . . . .  697,661 
Ventliating buildings, mCRDS fol', '1'. DUI'Iing-

tOil . . 697,815 
Ventiitltor. Sec Locomotive engine venti la-

tor. 
Vinl can.ring frame, J. C . . Tones . . . . . . . . .  . 
Violin keyboard, G. P. Buchanan . . . . . . . .  . 
'Vagon body, mctul, W. H. Schofield . . . .  . 
'Vugon nwtul rl111l1illg gear, 'V. H. Schofield 
Wardrobe, A. P. Ha rney . . . . . . . . . . . . . . . . . . 
Wasbill.l!" ItlHehilH', 'V. W. 'l'Htro . . . . . . . . .  . 
Water closet, J. Cumpbel l .  . . . . . . . . . . . . . . . .  . 
Water gntl', C. J I .  Baker . . . .. . 
'Vater uw tC' 1', electromagnetic, Kelly & 

Tsch i llkel . . . . . . . . . . . . . .  . 
'''a tel' motol', N. :schmidt .  . . . . . . . . . . . . .  . 
V\'eighing tOllgS, ,.y. II' . Shiley . . . . . . . . . . . .  . 
,"Vlwelwright J.Uuellillc, F. 'V. I,'ol'$lcr . . . .  . 
Whifftetl'et� coupl ing, J. C. SbHIH1Il'.\' . . . . . .  . 
Wick for i:J.rdrocnrbol1 bUI" H�rs, 'V. i{.cH(I . . .  . 
'Vinding mnchine, Pupin & Balch . . . . .  . 
V\'indow clcancr, H. C. "·:l l't"l .  
W i re and making same, COIll I)ositc, A .  '1'. 

697 725 
697 :799 
697,949 
697,952 
697,778 
697,758 
697,803 
697,5n8 

697,492 
697,547 
697,894 
697,464 
697,556 
697,5<11 
697,660 
697,760 

Wall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  697,575 
'''ood preserving compuulld , C. K leinscil midt 697, 632 
Wool or bail' shE'ari llg and cl ipping mach ine, 

W. H. Ey res . . . . . . . . . . . . . . . . . . . . . . . . .  697,824 
,""rapping machine, G. L. Guy . . . . . . . . . . . . .  697,61 7 
Wrench, J. l-I. PHullln . . . . . . . . . . . . . . . . . . . . .  697,877 
'Vrencb, S. A. Haines . . . . . . . . . . . . . . . . . . . . .  6n7,94'O 
Zinc bearing ores, purifying, C. R. r�. 

Steinau . . . .  , . . . . . . . . . . . . . . . . . . . . . . . . . .  697.8!JM 

D ESIGNS. 
Bedstead connecting piece, J. H. Dyet t .  . . . .  �5,86n 
Box, cigarette, G. P. Butiel" . . . . . . . . . . . . . . . .  35,865 
Curt body, J. C. l-lemlcrsull . . . . . . . . . . . . . . . . 85,868 
Casket t l'lmlJl ing, W. E. Stevell • . . . . . . . • . . . .  35, 876 
Dlsb, vegetHble, R. L . .  Johnson . . . . . . . . . . . . .  35,86� 
LaCing, shoe, H. 'V . Hil lel'. . . . . . . .  35, 875 
Piano plnyer cllse, H. E. Sharps . . . . . . . . . . . .  35,871 
Sewing mach ine cabinet, \V. PC'I·SOII . . . . . . . .  :35,870 
Spoons, fOl'ks, etc., handle for, 'V. C. Coomilll 05,859 
Spoons, forks, etc., handle for, J�. Meyers 

:1�,860, :15,86l 
Spoons, etc., handle for, E. H. H. Smi th . . . .  8;:),862 
StovC', oil, \V. R. Jeuvons . . . . . . . . . . . . . . . . . . .  :35,866 
Stove or rHnge , cooking, J. J. G rHves . . . . . . .  :35,867 
Talking machinc CHSC, L. P. Vali fJuct . . . . . . .  35,874 
Talking machine horn supporting HrUl, L. 

P. Vul iquet . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a5,873 
Toy bank, J. 'V. Eshleman . . . . . . . . . . . . . . . . . .  35,864 
Vend ing machine casing-, \V. C. Murdock . . . .  35,872 
"'rench handle, J. A. Woolscy . • . . . . . . . . . . . .  35,858 

T RA D E  MARKS. 
Altemtlve comllolllld, A. H.  Still . . . . . . .. . . . . .  38,129 
Asphilltum, Globe Asphalt Co . . . . . . . . . . . . . . . .  38,]34 
Bind ings, cordu roy d ress, B. J. Schmidt & Co. 38,107 
Boots ami sho('s, ladies' ,  misses', und chil-

drens', C. r. Ford & Co . . . . . . . . . . . . . . . . 38,100 
Curpct cit.-';llli llJ,! implements alld appliances, 

Simmons HanlwHl'c Co . . . . . . . . . . . . . . . . . .  38,l :30 
CcmC'nt. Lupton POl't land Cement Co . . . . . . . . X8,1 3;:) 
Chain blocks, Y a le & 'rowne Mfg. Co . . . . _ .  38,142 
(,hutut'.'·. 1'1 . Poollj illjee & SOilS. . . . . . . . . .  :�K 1 1 --1  
Cldf'r, Jones Bl'othC' ,·s & C o  . . . . . . . . . . . . . . . . .  38, I Hi 
Cigarettes, D. J. Vlasto . . . . . . . . . . . . . . . . . . . .  3S, l J U  
Clothing" for U]('II HII l I  boys, rendy·mude, Golt.l-

smith, Joseph, E"'eiss Co . . . . . . . . . . . . . . . .  38,108 
Coin operated mHchine dials, R. T. Durham . .  38,140 
Dairy products, cf' ,·tain named, L\nglo-Swiss 

Condensed Milk Co . . . . . . . . . . . . . . . . . . . . .  38, 1 1 3  
J)ep!ln tor." ,  H. W. Paske . . . . . . . . . . . . . . . . . . .  3S,12·J 
Dolls, Hamburger & Co . . . . . . . . . . . . . . . . . . . . .  38,095 
Dry goodE?, certnin numed, F. Ostrander . . . . . . R8, 1!)1 
Dry goods, cel'tuin named , J. B. POOl· . . . . . . . . 88, 1 02 
EXI)losives, Sllfety Explosive Co . . . . . . . . . . . .  38, 106 
Explosives, fuses, and electric battcries, eel" 

tHin IlnlllNI, Laflin & Rand Powder Co" , S8,1:n 
Fabrics, cprtuin named, G .  Willis . . . . . . . . . .  38, 1 00 
Fubrics, WOVf'1l cotton, A. M. A. Richardson 38,OD!:) 
Fire extingu ish i llg cOllloounds Hnd fire pl'C-

ventiveiO; in pOW(lp,' form, C. A. Daniels. :{8.138 
Fruits and bOlley, vV. S. Hnl't. . . . . . . . . . . . . . 38, t l !)  
Groceries, cPl'tain named, G .  K .  McGaw & Co. 38, ] 1 1  
Gum. cheWing, New York Vending Machine 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :l8, 1�0 · 
?lfedical tublets for rheumatislll, gout, and 

fillied disensC's, R. C. Binz . . . . . . . . . . . . .  H8,l:lG 
'Med icine for cur ing corns, ca ll u8cs, und wu rts, 

J. J. Lepper . . . . . . . . . . . . . . . . . . . . . . . . . . .  ��, 1�7 
Medicine in capsule form for the CUI'C of ccr-

tain named diseases, R. Mcli'arland . . . . .  08,1:.:!ti 
Milk, condensed, Helvetia Milk Condcnsing 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,112 
MIneral water. AbilenA Co . . . . . . . . . . . . . . . . . 38, 117 
Paint and white lead, Hammar Brothers 

White Lead Co . .  : . . . . . . . . . . . . . . . . . . . . . .  38,132 
Paints or paints for metal and composition 

roofings, roof, Dayton Felt ROOfing Co . . . .  38,]33 
Paper, COVCI' and lnid writing, Peninsular 

Paper Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,097 
Perfume, Melller Drug Co . . . . . . . . . . . . . . . . . . 38,123 
Rpmedles for dlspuses of the lungs and 

tbroat, O'RoUl'ke & Hurley . . . . . . . . . . . . .  38,128 
Sewing machines and attachments, W. A. 

Chiomal1 . . . . . . . . . . . . . . .  . . . . . . . . . . .  38,141 
Sheen dip, I!Quid, Moore Cbemlcal and 1I1fg. 

Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  38,131 
Sheetlngs nnd d ril lings, Loray Mills . .  38,104, 38,105 
SbpE"tings and drills, H. Norden . . . . . . . . . . . . .  38,103 
Shil·tings, sheetings, and drills, E. L. Suffern 38, 106 
Shoes and hose, Cbamhersbnrg Sboe Mfg. Co . 38, 1 1 0  
Silks, dress, Liberty Silk C o  . . . . . . . . . . . . . . . . 38,098 
Soap, soap powder, and detergents, toilet, 

laundry, and dry, Lever Brothers . . . . . .  38,122 
Spoons, J. B. & S. M. Knowle. Co . . . . . . . . . .  38,096 
Varnishes, I�. Happel! . . . . . . . . . . . . . . . . . . . . . . 38,130 

(Continuro 011 page 3Ot) 



is watere proof, sound-proof and �:�o�rggfii; ����i����ri�t��a: tHry and is exceJ]ent for decorative ceilings and walls and for the floors of houses, cburches, schools, etc., and tbe aecks of yacbts, etc, 
THE NONPAREIL CORK M 'F'G CO" Bridgeporl. C o n n .  

" WOLVE R I N E "  
Gas and Gaso l ine  Engines 

STATIONARY and M A R I N E .  
uWolverine" is the only reversible MarineGas Eng'lne on tbe market. It is the lischtest en�ine for its power. Requires no licensed en· gineer. Absolutety safe. Mfd. by 

WOLV E R I N E  MOTOR WORKS, 
12 Uuron Street, 

Grand Rapids, llIich. 

ACETYLENE 

Gash !O
m�tte�!!�t �.S!.!Td� 8cription a.nd cash price and get my wonderfully 8ucce8sful plan. W. M .  OSTRAN

DER, North American llldg., Philadelphia, Pa. 
"TAN D E M "  and " P E E RLESS" 

Gas & Gasoline Engines 
W'I'ite for particulars 

Northern Engineering Works, 
641 Atwater St., Detroit, Mich. 

THE " QUEEN " DRAWING PENS. 
SCIENTIFICALLY SHARPENED. 

,I�I 
All Queen Pens are sharpened by experts who bave 

W��w1fl��l{,lt;s�rs��i����ng�e�ll �1�:1\�� ���:ILi�rE:e"J�� tbe Queen Pens. and tlley ure hand-made and carefully 
i��!).e��tg���ti��r.r��:?n���f::san��cfe�ifflf'in�t(��: went lJakers. 1010 Chestnut St., Philadelphia. 

T O O L S 
FO R M E C H A N I CS.  � Send for Free Catalogue No.  1 6  B .  � 

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

D L H O L D � "l  
REAL ESTATE TRUST B LDG PHILA , PA 

RSEC'EALED ICE MACH INES SEE flR,T PA((E 5t 1E.NTIF I(  AMERICAN SEPT 2 l a g ,}  

P E R FECT · P U M p · POW E R .  
Is attained only in the 
TABER ROTARY P U M PS 

"l'bey are mechanical, simple and durable. Will pump bot or cold fluid, tbin or tbick. Requires no skilled mechanic. Most 
rgt���ba;lll::!�l��st. :!��ar�� Iron, steel or bronze. Can be drlvp,n by belt, motor or engine a.Qtr.cblLent. Laroe lUustrattd. oataloQuelree . 

TABER- P O M P  CO., 32 Wells St., Buffalo, N . .  , U. S. A. 

GASO L I N E  
E N C I N E S  

Mari ne & Stationary 
from \ ·4 to 1 6  H .  P. 

A tborougbly satisfactory englne at a moderate price. Write for catalogue. 

Vt.. n Norman Universal 
Bench Lathes 

hne of attachments. miHing attachment as end of bed of lathe. latbe Into IIrst-class �!�l ���!\�iog. 
WALTHAM WATCH TOOL CO., 

Springfield, Mass. 

MACHINE WORK WANTED 
Have your :;'lodels of Eua-ines, etc., made, and small 
��';,hsibnO';,. W l�h�\'.���nct������f�1 �i��u��ped ma-

H. BARTOL BRAZIER, 
Engineer and "Ma.chinist, Manufacturer of Gasoline Vehicles, 

1811.18.15 FItzwater Street, PhllndelphtR, PRo 

l 2=inch Pipe Cllt oii and 
,�",-, 1 Threaded with ease hy one ' .,;p;�. ;�.�� .. man and a 

, (r �O\. F O R B E S  · \L':;;;:;:- PATENT D I E  STOCK \".- . - " 
�m;llh'I' "1(.j·S Jlr')p'''''i''Il;III'I� ... t';I"\-'. .',·ll(f .Iur ('lIflJ /fll/1U·. 

\1.1t " " 1< �o. :;11 THE C U RTIS & CURTIS co . .  
H;lllg-t, 14 .� i ll . l\ .  c\: L ( Garden St"  Bridgeport, C()tl il. 

Scientific Atnerican. 30 1 

Wasbing compounds, Pboenlx Chemical Co . .  38,121 . 
Veblcle brakes, F. F. Weston . . . . . . . . . . . . . . .  38,143 \AlE .. 
Water, spring, G. J. Carney . . . . . . . . . . . . . . . .  38,118 T R UST YOU 

LABELS . 
u 
An��seg��cce�e���� . .  ����i.c., : ' . .  �:�- . .  f�.b.r���, . .  �:. 9,079 "EI Pagado," for cigars, A. C. Henschel 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 9,080 "La .Flor de Luis Martinez," for Cigars, Martinez & Hedesa Co . . . . . . . . . . . . . . . . . .  9,081 'None Such �"urniture & Floor Polish ," for furnltul'C and 1100[' polisb, G. W. Sauros. 9,082 44Snyder's All Food Emulsion," for a medicinc, M. E. Snyder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,083 HSword's Great Tonic and System Renovator," for a mediCine, Sword Medicine Co . . . . . .  9,084 

PRINTS. 
HDrexel Box," for overcoats, Ruh, Nathan 

& Fiscber Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  490 "Erdman's Absorpton Food Sachet," for an ab-sorption food sachet, Erdman & Co . . . . . . . .  494 "Spring Clothing and Apparel," for clothing, 

For one dozen boxes THOMAS A. EDISON, JR., INK TABLETS 
For you to sell at IOC. a box, retain your profits and remit us the balance, and if we find yon honest 
and Industrious we will offer you such inducements as will enable you to earn m oney very rap'idly_ 

THE WIZARD INK TABLET sells in every home and every business house. They retall 'at IOC. f
n
e� �I�:t �����'���

t 
e;!�t

a
�a��:t�

tor
.;�ch tablet when dissolved in water makes the same quantity of 

Over two thousand testimonials from Banks and Business Men. Made in six colors. Write for 
sample tablets and full particulars of our offer to Agents. 
THOlUAS A. EDISON, JR., CHE1UICAL CO., 31-3a-3� Stone Street, New York, N. Y. 

SELECT A PEN 
Suitable for your handwriting from a sample card of 1 2  leading num
bers for correspondence, sent postpaid on receipt of 6 cents in stamps. 

SPENCERIAN PEN CO. 
349 Broadway, New York. 

W. C. Both . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  489 "Tbe Harvard SaCk," for sack coats, Kub, 492 
.

2000 Revolutions a M Inute 

I FAN $15• O. Nathan & Fischer Co . . . . . . . . . . . . . . . . . . . .  , . 4'The Kenmore SaCk," for sack coats, I<.'.lh, Natban & Fiscber Co . . . . . . . . . .  4
9

3 

BOGART GAS ENGINES 
Double Cylinder, 50 h: p. and upward. " The Mansfield," fOt· ovcrcoats, ]{ub, Nathan 

& Fiscber Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  491 

A printed copy of the specIfication and flrawing of any patent in the fOI'egoinj;;;' Jist, 01" any patent in print issued since 1863, will be furnished from lhis oflice for 10 cent8, provideo the name amI number of the patent desired and the date iJc given. Address Munn & Co., 361 Broadway, New YOI·k. 
Canadian patents may now be obtained by the tnventors for any of the inventions named if' the toregoing list. For terms and further particulars addrc88 Muon & Co., 361 Broadway, New York. 

NEW BOOKS, ETC. 
HINTS ON PLAYING THE JANE NAVAL WAR 

GAME. ( Naval Kriegspiel . )  To
gether With All the New Rules and 
Official Changes. By Fred. T. Jane, 
inventor of the game. London : 
Sampson Low, Marston & Co. 1902. 
Pp. 47. 

The Naval Wa.r Game, or Kriegspiel, was 
designed to enable the players to realize as 
close a slmulatiou of real warfare as Is pos
sible. The idea of the game is that any naval 
officer should be able, without any knowledge 
of the game, to direct the evolutions of the 
fleet. It is described by the an thor as the 
antithesis of chess, bil liards, etc., in that mere 
proficiency of moving, and so on, does not en
tail victory, which depends upon the skillful 
handling of the fleets. The game is played 
with miniature models of the various warships 
of the world on boards marked out iu squares. 
There is a code of rn les drawn np, and a sys
tem of awarding points. That the game gives 
a very close approximation to actual naval 
warfare conditions is proved b'y the fact that 
it is enormously popnlar among the navies of 
the world, practically all of which have or· 
ficially adopted it.  The hints on playing the 
game are designed to familiarize the players 
more completely with the twe intention and 
scope of the game. We notice, by the way, 
that in the sum total of pOints given to the 
various warships of the world, the "New Jer· 
sey" comes as first with 1 1 6  points, the "King 
Edward" of the British navy and the "Brin" 
of the Italian navy next with 104 points. 
There is a mass of information in this wO['k 
which would be of interest to t hose who follow 
the growth of our navies, but who have no 
intention of playing the game itself. 

EXPERIMENTAL SOCIOLOGY. Descriptive 
and Analytical. By Frances A. Kel-
lor. New York : The Macmtllan 
Company. London : MacmillSl-n & 
Co., Ltd. 1901.  16mo. Pp. 316. 

The author, who, as the t i t l e  page Informs 
us, is a gradnate student of the University or 
Chicago, has produced a book which is devoted 
primarily to the stndy of methods of the In
vestigation of delinquents and their treatment. 
The author recognizes that what ,has been 
done is not '\ complete study. Bnt taking the 
book for wbat it is worth, it certainly sho.t1d 
secnre Intel·est. The information which has 
been collected is presented in such all attrac· 
tive form that the reading of the book Is 
more agreeable than might be expected from 
its title. 

ALL THE WORLD'S FIGHTING SHIPS, A 
Practical Naval Annual for Practical 
Men. By Fred T. Jane, inventor of 
the Jane Naval War Game. New 
York : Harper & Bros. 1901. Pp. 397. 1 
I llustrations. 

This work is by far the most complete naval 
annual In the world. It is also the most 
practical and technical .  It contains a photo
graph of evel'y warship in the world, also n 
deck plan and sheer plan on which the posi· 
tion and thickness of a l l  the armor, and tbe 
position and caliber of every gun are indi
cated. There are also two silhouettes of every 
warship and also of every mel'cbant ship tbat 
might be of service in war. On the same page 
with the photograph and the plan of each ship 
is a table giving the leading dimensions of the 
vessel, the size and character of its guns, 
thickness and nature of Its armor, together 
with its speed, fuel supply, etc. There are 
also al·tlcles on the year's progress I n  gnn
nery, marine engineering, armor, torpedoes, 
construction, strategy, tactics,. signaling, etc. 
For the use of officers at sea It Is a particularly 
valuable work, inasmuch as there Is crowded 
into Its pages matter that would ordinarily 
require several volumes for its presentation. 

(Continued on page ,w2) 

Measurement 1 0  i nches. 
Throws air equal to any $15 electric fan. 
R U N S  BY WAT E R .  

Can b e  connected i n  any room or to any spigot. 
Fed by -h I nch Hole. 

Descriptive Circular free on request. 

AGENTS WANTED. 
DELAWARE RUBBER COlllPANY, 

631 11larket Street, Philadelphia, Pa. 

�8u USE GR INDSTONES P 
If 80 we can SUPPlY you. All Slzes 
Ul o n l l ( c d  and II n lilouliled.  always k�pt in stOCk. R9memoer, we make 9 
�r:.c��:�g!eSs�Je��li�f� ��r:z��re�-
The CLEVELAND STONE CO. 

2 d  Floor. Wilshire, Cleveland, D. 

M A T  C H F ACTORY.-DESCRIPTION 
of an English factory. SOIENTIFIC AMERICAN SuP. PLEMENT 1 1 1 3 .  Price 10 cents. �'or sale by MUDD & 
Co. and all newsdealers. 

FARRAR « TR EFTS, 

Steam Engine « 
Boiler Works . ... 
to 56 Perry Street, 
BUF.'ALO. N. Y. 

Oatalogue on applicatAon 

J US T $1 buys hest bell o11tfit huilt. Easy 
��nfel��e�PWa:�elfn up-to-date oon

Bells, a2c.; dry batteries, I5c.j pu�h buttons, 7c.; [usulated wire, 3Oc. lb.j Jamps, 3.jc. Write for price Jist. 
LIBERTY ELECTRICAL SUPPLY CO. 136 Liherty St .. New Yo)·I. 

Rich Handy ::IIIi,,;;;.�r- D rawing Outfit 
� It is a time saver for tbe Draughtsmall, and an a.id to the l&arner. 

Uirculm" free. 

• �b��J�fp��.P�.�s:s�� 

2 BATTERY CAll TELEPHONES for $5.50 
Guaranteed good for 600 feet metaUic circuit. 

2 GENERATOR CALL TELEPHONES for $8.�0 
Good for 3 miles single iron wire, batteries Included. 

Sent C. O. D. If $1.00 is sent with order for express cbarlles. 
· .... "�I�U<Jll.'. I11l1nJ·1tnt.",,·d satisfactory or money refunded. FARR & FARR, 1 1 9  W. Jackson 

lllanufaCIOry Estahlished 1'61. 
L EA D  PENCILS, COLORED PENCILS, SLATE 
PENCIL';, WRITING SLATES, INKS, STATIONERS' 
RUBBER GOODS, RULl!JRS, ARl'ISTS' COLORS. 
78 Reade Street, New York, N_ Y. 

GRAND PRIZE,  Highest Award, PARIS, 1 900.  

OF THE 
CELEBRATED 

WHITMAN 
SADDLES 

Therefore 
IT MUST BE GOOD 

T H E  M E H LB A C H  SADDLE C O .  
I I I  ustratert Catalogue Sent hee 

108 Chambers Street, NEW YORK, U. S. A. 

Pick a Perfect Pencil 
One with a "dependable" point, a uniform �nll.le-one that draws a clear. sharp, weilg��g:� line, and to do this you will have to 

D I X O N ' S A M E R ICAN 
C R A P H ITE P E N C I LS 

the best made lead pencil in any country. Hard, soft or medium. Sllitable tor all purposes. Architects, draftsmen, clerks, reporters, etc .. find them a boon. 
Send 16 cents for sample •. Wonb double tile money. 

JOSEPH DIXON CRUCIBLE CO. 
Jersey City, N. J. 

Patents 
PAT ENT 

PRO T E CTED, 
BY THE 

pI!-"fENTTiTLE rv AND 00 UUA RANTEE • 

NEW YORK. 

Protected 
Against Infringers. 

Dealers in and Manufacturers of 
PATENTED ARTICLES. 

Owners and Users of 
COPYRIGHTS AND TRADE. 

MARKS 

PROTECTED 
against dangerous IIUgatrOD at a nominal cost. 

Booklet on application. 
PATENT TITLE &: GUA�ANTEE CO., 

CAPITAL S�OO,OOO.OO. 
Tel. .232 Cortlandt. 150 Broadway, New York. 

THE EQUITABLE SOCIETY. 

Dept. No. 29. 1 20 Broadway, New York. 
I would like to receive information re. 

garding a Continuous Install ment Policy, 

issued to a man ag-ed . .  years for a 
beneficiary aged . . . . . . . .  years. 

NAME .. . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . .  . . 

ADDRESS . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
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TRADE MARK 
REGISTERED 

WATER P R O O F  

LIQUID P����lR 
Heals Cuts. Abrasions Hang· 

Nai ls.  Chapped and S p l it lips 
or Fingers, Burns, Blisters, 

etc. I nstantly Re l ieves 
Chi lb lains, Frosted Ears, 

Slings of Insects. Chaf· 
ed or  B l i stered Feet , 

Callous Spols, etc. 
A coatlllg on the flt!nsitivc paris will pro· teet the feet froUl being chafed or blistt;:red 

by new or heu,,), :;:hoes. Applied with a brush and nnme(ii:lteiy dries, forming :l tOllgh, transparf'llt, colorless 
waterproof coating. 

SPORTSMEN, 

GOLFERS, Etc. 

2 oz. Bottles · . 50c. 
(for Surgeons and Hospitals) 

A
t �hb�r����f"�Tie�rs�a��i�� �:��i�tPgf

c
��Fc�.

any
-

DOUGLAS M FG .  CO .• Dept. 5 0 , 1 0 7  Fu lton St . ,  New York t MAKE MONEYwith a Model Press 
Men and boys e\'�rywhere :Ire earning money printing 
for churches, buslIless houses, lodges. Just the press for .

. 

Cllds, circulars, bill heads, t:I�S, envelopes. IlCWspupels. AWll.rdt.!il World's Fair priu· s. 40,000 sold. Complete 

;��.t;;. u\Ve ���rtl���:<1 i�t�II����!s.POS���d I:�t�ltf� 
cat.'l.logue. 
i\lOUEL PRESS, 106 Cheotnnt St., Phlln. 

l�urthel'more, its informa t ion is invariably ac· 
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other well·known naval annuals. 
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SYS'I'E�i ou· SlG NAL I NG ON A M· 
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New Yor k :  The Railroad 
1901.  8vo. Pp. 260. 

I n  view 0[ tbe present discussion of signal 
systems, whicb has been aroused by the recent 
accident in the Grand Central tunnel, New 
York, the above work, which is from the pen 
of a practical railroad man and one of the 
editors of a leading railroad jouroal, is pal" 
ticularly timely. The subject is treated in a 
most thorougb and practical manner, and is 
fully i l l ustrated with half·tone engravings and 
line cuts, the latter being freely lettered and 
very completely described i n  the accompanying 
text. The drawings are very clear, both tbe 
smaller i l lustrations showiug mechanical de· 
tails and the general plans of yards and sig
naling installations being worked out with a 
comprehensive thoroughness that leaves noth
ing to be desired. The work is clearly written, 
and covel's the gl'Olllld with great completeness. 
The telegraph block systems of three of the 
largest ra il roads of the country, including the 
Pennsylvania, are described in three separate 
chapters. Then fol low a cbapter on single· 
track blocking, and two chapters on the con· 
trolled manual system as used on the N.  Y., 
N. H .  & [- \ .  Rail road. The last five chapters 
are devoted to descriptions 0[ the various sys
tems of interlocking. While the work is 
pl'imarily one for the engineer and the super
intendent, it should be in the hands of evel'y 
rail road man whose duties necessitate bis 
familiarity w i t b  signals and their operation. 
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ventionq, It cnntains no advertisements of any descrip
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ly handle bis patent successfully, economically and 
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the book might well be improved ; but the 
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born, B. S .  New York : Charles S. 
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fumer. 1902. 8vo. Pp. 178.  Price 
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'l'he authOI" S iDtention is evidently good. 
Bnt sometimes he says things that il'l'itate a 
trademark attorney. MI'. Lambol'D constan t l y  
refel's t o  "copYl'ighted" tl'ademal'ks. If this 
book is ever published in a second editioD we 
trust that be will substitute "registered" for 
the inaccul'8te "copyrighted." On page 49 the 
author refers to tbe Patent Office Record, a 
publication with which we are not famil ial'. 
Perhaps be refel's to the Official Gazette. By 
far the most valuable portion of the work is 
an excellent list of registered ( "copyrigbted," 
the anthol' calls i t )  trademarks for soap. 'l'hat 
list expiates the sins mentioned. 
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Lippincott Company. 1901. Octavo. 
Pp. 37.4. Price $5.  

The authors of t h i s  book a r e  m e n  whose 
names are intimately associated with tbe chem
istry of dyeiDg. Theil' work seems to be a very 
complete lexicon of such dyes and mordan ts 
as are used in ttie dyeing and printing of 
calicoes. Tbe dictionary will probably be of 
great practical value In the laboratories of 
color chemists. To many perhaps the lack of 
a metbod of applying the dyes and mordants 
w i l l  be felt ; but such methods wil l  be found 
fnl l y  described in the "Manual of Dyeing" pre· 
pared by the same authors. 
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( 85 8 7 )  M. and S. J. write : If iron 

or steel is properly c leaned before plating 
with nickel, i t  can be bum ished like silver 
without peeling o r  stripping, therefore, the 
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burnish is a good test fOI' poorly nickeled ���������������������� 
goods, as the l oose nickel w i l l  come off. 

1 -= ( 8588)  C. W. ask s :  Please inform me GASOLINE AUTOMOBILES. - VALU-

'Published by II.e 
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as to the dl' ffel'ence be t,neen an anel'ol' d and " I able il lustrated articles on tbe above subject contain ing 'v a. J many details of Lhe motors and vehicles, are contained 
holosteric barometer. A .  'rhe word ("tel'oid is in SUPPI."">:NT Nos. 1,09", ] 270, 1291. and 13 1 1 .  
from two Greek words meaning without l i (Ju irt , ���;:d!�l���:ts each. F or sale by Munn & Co, and all 

Fifty cents a year. Send five cents for a sam
ple copy to G�orge H. Daniels, G. P. A •. Grand 
Central Station, New York. 

and the word h o!ostel"ic is from two Greek 
words meaning wholly solid. They are two 
names for the same thing. There is  no differ
ence between them. 

( 8589 ) E. W. F. asks: We have a co-

operative telephone system in operation here. 
One of the wires from the central office ex
tends six mi les to a neighboring town ; and for 
one m i le of its distance it runs parallel to a 
lVir� used by the electric l ighting company, 
and can'yin!> an altel'llating current of 2,200 
volts. At night, when the current is on, the 
induction is so great as to interfere with the 
use of this · branch. The bl'idging system is 
used in connecting t.he 'pbones' ; one wire over
head and a ground plate for each instrument. 
Seventeen telephones are connected in this 
way on the line. Could this difficulty ( i nduc
tion ) -be ovel'come by stringing another w ..... 
to a point beyond the t.ermination of the electric 
l ight wires and grounding tbe end. using it 
as a common ground for a l l '  the instruments ? 
[s there a better way of overcoming the induc-. 
tion " A. Tbe only way to completely remedy 
your difficulty with the induction of the alter
nating cUl'l'ent along your line is to use a 
meta l l i c  circuit frequently crossed, as i s '  done 
with the city l i nes and the long-distance lines. 
See Hopkins' "Telephone Lines and Their 
Properties. " 

( 8590)  H. O. writes: Can you give 

u s  a formula for a preparation for the temper
ing of mill  picks ? A. The treatment of m i l l  
picks before hardening is  of f a r  greater im
portance than any hardening preparation other 
tban salt wa ter, which is the only menstruum 
that we can recommend. N o  bardening solu
tion can recovel' the lost properties of steel 
that has been overheated, bUl'llt corners of m i l l  
picks, o r  hammering at above o r  below a full  
red heat. Cyanide of potassium dissolved in 
the hardening water o r  powdered and sprink
led on the red-hot point before dipping, or even 
comm(Jn soap rubbed on the pick before heat
ing, are used by experienced men in the busi
ness. 

( 8591)  J. G. B. asks: 1. The theory 

of electricity as commonly accepted by the 
most prominent scientists. A. 'l'he tbeory held 
by scientists is  that electricity is a disturb
ance of the ether of space. � .  Why should a 
sounder have a resistance equal to that of the 
line ? A. 'rhe sounder is in the local circuit, 
and not in the l ine. Its resistance is  usually 
for 2 to 5 ohms. 3 .  I s  it  amperage o r  cou
lombs that decompose an electrolyte '! A. Am
peres are sometimes meast!re(! by the amount 
of metal they deposit in a second. Coulombs 
a I'e the product of amperes by seconds. 4. If 
a sufficiently sensitive voltmeter were connected 
with tbe tel'minals of a Ruhmkorff coil,  hav
ing a 1 em. spark, what would be the registered 
voltage ? A. The voltage of a spark of 1 cm. 
is  from 1 4.000 to 1 5.000 volts. 5. I s  it  the. volt
age or amperage that shock animal tissue 'l 
A. The vol tage furnishes the power to force the 
amperes through tbe body. Both are neces
sary to the shock. 6. now does evaporation 
fl'om ocean pI'oduce electrification of the ·.npo r ·1 
I bave heard the following theory advanced, 
but would l i ke your opinion on it. Tbe ocean 
possesses equal + and - electricity. When a 
drop of water turns into vapor, the cbange of 
sU I'face is so great that the charge becomes 
less dense pel" unit  surface than the earth, 
and so becomes negative. A. The process of 
electrifying tbe a i r  is  not understood. Ti l l  
something i s  known, one theory may be as 
good as another, if it is  satisfactory to the 
person accepting i t. 7. In a l l  long-distance 
polyphase current lines, where the voltage is 
perhaps as high as forty thousand, Is not the 
amperage a fraction ? A. The amperes are pro
portional l y  lower as the voltage is  raised In 
long-distance transmission of electricity. 
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