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VALUE OF TRANSATLANTIC SPEED. 

The " Lusitania," whose advent to the port of New 
York has created a furor, for which one must go back 
several decades to the day on which that other giant 
ship, the '"Great Eastern, " entered thiE port, signal­
ized her arrival by breaking the record from Queens­
town to Sandy Hook and by having maintained the 
fastest a vel' age speed ever made on a maiden trans­
atlantic trip. The best previous record over this 
cou rse was that of the '"Lucania," which in 1894 cov­
ered the distance from Queenstown to New York i n  
five days, seven hours and twenty-three minutes. The 
"Lusitania" lowered the "Lucania's" figures by six 
hours and twenty-nine minutes; making the run across 
in five days and fifty-four minutes. Her average 
speed over the course of 2 ,782 miles from Queenstow n 
to Sandy Hook was 2 3 . tI:;' knots. The best speed ever 
made on a westward passage was that of the "Kaiser 
Wilhelm I I . , "  which averaged 23 .58  knots over the 
distance of 3,050 miles between Cherbourg and New 
York, maldng the trip in five days and eighteen hours. 

It is very suggestive of the high state of develop­
ment reached by transatlantic steamship travel , that 
the schedule of the arrival and departure of the "Lusi­
tania" on this, her maiden trip, should have been 
determ ined upon al most to the very hour, several 
weel,s before Ehe started from the other side. In re­
sponse to the w ishes of Mr. Vernon H.  Brown, the 
general agent in this city, the Cunard Company de­
cided to run the ship across at a speed which would 
bring her to the bar outside Sandy Hook at eight 
o'clock on Friday morning on a rising tide ; and it is 
significant that in spite of several delays through fog, 
the rese1'Ye_ of speed of the "Lusitania" enabled the 
captain to bring the vessel to the bar at 8 :  05 on the 
morning designated. No attempt whatever was made 
io ] lush the ship beyond a 23-knot average. We are 
informed by the captain and chief engineer that the 
vtssel has proved during the trip that she is in  ever:' 
respect a perfect success. She is exceptionally free 
from vibration ; and the whole of the elaborate motive 
power operated w ithout t�e slightest mishap. 

The question will naturally be asked : If a speed of 
23 knots will bring the "Lusitania" to New York on 
Friday morning, why has she been crowded with addi· 
tional boilers and engine power to enable her to steam 
2% Imots faster than this? The answer is that when 
the ship has " found hersel f," that is to say, w hen all 
wearing parts have settled . down to their perfect ad­
justment, and. the whole of. the boiler-room and engine­
room staff of several hundred men are thoroughly 
familiarized with their duties,  the "Lusitania" will be 
pushed to her full speed o f  25.5 lmots an hour, and 
will be in her dock by seven o'clock on Thursday 
evenings. This is the confident expectation of the 
officers of the ship, based upon the ease with which she 
made 23 knots when using about 75 per cent of 
her full power. This is a reasonable expectation ; for 
the "Lusitania" has aveFaged 25% Imots on a trial 
trip of over 1,000 miles, and has made 26% knots over 
shorter courSES. Du ring this her first voyage, the vessel 
was tried out for stretches of several miles, and logged 
a speed of over 26 knots. 

The incidental advantages of high speed are that 
('\'1'11 though a ship may not malie use of it throughout 
a whole voyage, it gives a reserve which can be util­
ized to mali e  u p  for time lost through fog or heavy 
weather. Thus, because of her great size and power 
and lofty freeboard, the "Lusitanla" would be able 
not only to mai ntain an average speed of 20 or 21 knots 
against heavy winds and seas, but when the storm 
had blown over, by utilizing her full engine pow­
er, she .('ould readily pull u p  the average to the 
speed which would bring her into port on schedule 
time. 
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1II0VING PLATFORlIIS FOR THE BROOKLYN BRIDGE, 

Soon after the Public Service Comll1ission began its 
active duties, the Board appointed a special committee 
to study the problem of adjusting traffic on the Brook­
lyn Bridge; and in the cou rse of its investigations 
this committee has been giving serious consideration 
to the question of install ing a moving platform, as af­
fording the earliest and most effective relief. It  is 
proposed to replace the surface and elevated cars with 
continuous moving platforms. I f  such a change is to 
be made, the time is opportune, as the lease of the 
bridge to the Brooldyn Rapid Transit has expired, and 
the question of its renewal is now before the Board 
of Estjmate, which alone has authority in the mat­
ter. The final decision as to the lease will be made 
during the present autumn, and in the meantime the 
traction company is operating its cars over the bridge 
on an extension of the old lease. In its investigation 
of  the bridge crowding, the special committee of the 
Utilities Board has secured a large amount of data, 
based upon observation at all hours of  the day, and 
particularly during the rush hours of morning and 
evening travel ; and it has come to the conclusion 
that, although on the completion of the new terminal 
and a rearrangement of the schedules, a certain degree 
of relief will be obtained, no p('rmanent relief will be 
possible while the bridge is operated by the present 
mode of conveyance.  In  spite of the opening of the 
Battery tunnel , wh ich of course will afford temporary 
relief by drawing away from the bridge a considerable 
amount of traffic, the growth of Brooklyn, and of 
travel thereto, is so rapid, that it  would only be � 
question of time before the bridge would again be 
overcrowded. It is generally admitted that thEl pro­
vision of moving platforms would increase the carry­
ing capacity of the bridge far beyond any possible 
maximum which could be secured by the ]lroposed al­
terations in the trolley car and bridge railway ser­
vice. 

Should the platforms be adopted, the question nat­
urally arises as to whether it would not be advis­
able to extend the moving platforms to the connect­
ing loop, which is now being constructed between the 
Brooklyn and Williamsburg bridges. Should this plan 
be adopted, the question of providing platforms on 
the Williamsburg and the new Manhattan bridges will 
also come up for consideration. Even the most strenu­
ous opponents of the proposed system have not at­
tempted to deny that the moving platform provides a 
far greater capacity of travel in a given time than 
any other known form of conveyance. This capacity 
is so great, that it is reasonable to suppose that it 
would be sufficient to take care of all future increase 
in travel over the routes that would be covered. 

There is one very strong argument against the sub­
stitution of platforms for car service, to be found in 
the fact that it would prevent the future institution 
of through car- service, either by street trolleys or 
elevated cars, between Brooldyn and Manhattan I sland 
by way of the bridges. The advantages of such ser­
vice are too obvious to call for any explanation ; and 

·it is quite a question whether the carrying of passen­
gers direct from any point in Brooklyn to any point 
in Manhattan, in other words the treatment of the 
bridges as part of the continuous thoroughfares of 
Greater New York, with the abolition of terminal 
congestion,. would not be the most effective way to pre­
vent, once and for all, the present crowding. 

We are very largely the creatures of habit, even in 
matters of such vast import as the handling of the 
traffic of our great cities.  In the matter of transporta­
tion over our bridges we have acquired what might be 
called the "terminal" habit. Because the first great 
bridge connecting Manhattan and Long I sland was pro­
vided with terminals, and treated as a distinct and 
separate element in the transportation facilities, we 
grew into the way of th inl,ing that not only this but all 
bridges should be so t reated; and yet, i f  we look at the 
question broadly, there is  no more reason for ter­
minals at each end of the Brooldyn and Williams­
burg bridges than there is for placing terminals say 
at Union Square and Madison Square on the Broad­
way lines. The true function of these bridges should 
be to serve as integral parts of continuous lines of 
travel , whether on foot, by vehicle, by trolley car, or 
elevated car , and i t  does seem to u s  that the sooner 
we recognize this fact ; abolish the bridge terminal 
altogether ; and establish 'unimpeded travel between 
Manhattan Island and Long Isl a nd, the sooner we 
shall arrive at the true solution of our bridge traffic 
problems. 

• •••• 

COlllPRESSION lIIElIIBERS IN .BRIDGES 

At the present writing, the progress of the investi­
gation of the Quebec Bridge disaster seems to point 
with increasing emphasis to the failure of one of 
the compression members as the cause of the collapse 
of the whole bridge. This is the view taken by our 
esteemed contemporary, Engineering News, whose can­
did admission of the serious bearing of the disaster 
upon the prestige of the profession cannot be too 
highly commen ded. I t is of the greatest importance 
that the point of failure should be located beyond all 
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question of doubt, for otherwise the whole system of 
design as applied to the largest bridges would be 
thrown under suspicion. Thus far the evidence seems 
to be conclusive that there was no failure of the ten· 
sion members. If  they also had given way, confidence 
in bridge design would have received an even ruder 
shock, and the whole fabric of the theory of framed 
structllres of great dimensions would have tumbled to 
the ground. The eye-bar, however, as made to-day, is 
considered, and rightly so, to be the most reliable 
element in a bridge. Formerly, when the eyes were 
made separately and welded on, they were always 
regarded with more or less distrust, and, under test, 
frequently failed at the weld. Of late years, the eyes 
have been formed by upsetting the end of the bar and 
forming the eye, without the necessity of raising the 
metal to welding heat with all the risks of burning 
which that implied. Properly forged eye-bars are now 
as strong, if  not stronger, in the eyes than in the 
body, and it is a simple matter to assemble a sufficient 
number of bars to afford the requisite section of metal 
to keep the unit stress, or stress per square inch, down 
to the desired safe figure. 

It is in the compression members that a grave ele· 
m ent of doubt presents itself, especially when these 
members grow to the size of those which were used, 
or should have been used, in the Quebec Bridge. Com­
pression membus fail by buckling. In American prac­
tice they are built up, usually by assembling in paral­
lel planes a certain number of webs or ribs of sufficIent 
depth to prevent buckling in the plane of the webs. 
The member is secured against distortion or buckling 
transverse to the webs, by latticing them together 
with a system of triangulated angl�-Jrons or fiat bars, 
riveted along the top and \;ottom faces of the webs. 
Now, it is in the nature of things impossible to esti­
mate with accuracy what strength of latticing is 
necessary to hold the compression member in l ine. 
J the whole member as thus built up is mathe­
matically straight, that is , if the webs lie absolute­
ly in thei r true planes, there is theoretically no stress 
upon this latticework ; but if, through un prevent­
able variations in manufacture, or, as in the pres­
ent case, through careless handling, the member should 
be ever so slightly out of line, heavy stresses are set 
up in the latticework, these stresses increasing in 
proportion to the amount that the compression member 
il:! out of line. The work of holding a compression 
member in line when it is thus distorted falls almost 
entirely u pon the lattice riveting ; and it can be read­
i l y  seen that, since the buckling stresses increase in a 
multiplying ratio with the increase of distortion, the 
point must soon be reached where the rivets of the 
latticing will be sheared and complete failure take 
place. 

The failure of the bottom chord member of the 
Quebec Bridge will have the greaUy-to-be-desired result 
of opening the whole question of the design of large 
compression members. We confess that for many 
years past we have regarded with no l ittle anxiety 
the tendency among bridge builders to cheapen con­
struction by using latticed stiffening, where solid and 
continuous covering plates and internal plate dia· 
phragms would seem to be demanded to insure abso­
lutely safe work. Furthermore, the tendency to reduce 
the diameter of compression members, with a view to 
facilitating shop work, field work and general erection, 
has led to the adoption of diameters altogether too 
slight. The compression member which seemed to have 
failed measured only 4% feet by 5% feet. In the 
Forth Bridge the corresponding member is 12 feet in  
diameter and,  being circular, is an inherently stiffer 
section. Even in the new railroad bridge over the 
East River at Hell Gate, which is of only 1,000 feet 
span as against the 1,800 feet span of the Quebec 
Bridge, the main bottom chord members measure 6 
feet by 9 feet in section. 

• I. I. 
NEW COMPOUNDS. 

Some new compounds of iron and boron have been 
obtained by Binet de Jassoneix, of Paris. Prof. Mois­
san showed that amorphous boron when pure will 
combine with iron, and in the electric furnace he 
obtained specimens of iron combined with boron, up 
to the value of 20 per cent of the latter. He was able 
to separate a compound having a definite formula, 
Fe Bo. In the present researches M. Jassoneix pro­
duces a compound which has a lower percentage of 
boron. He mixes iron and boron in various propor· 
tions and compresses the mixture in tablets, placing 
these in pure magnesia troughs within a porcelain 
tube traversed by a current of hydrogen. In other 
cases the mixture is heated in magnesia crucibles in 
the electric furnace. In the urst case art air furnace 
is used , and the resulting cast metal.has a crystall ine 
structure which is easily visible. The broken section 
shows long prismatic needle crystals which can be 
isolated by treating with acids. These are found to 
consist of a definite compound of i ron and boron hav­
ing the formula Fe, Bo. Above 7 per cent of boron 
the crystals lose their definite char!lcter. As to the 
]lroperties of  the new compound. it appears in long 
prismatic crystals having a steel gray color and a 
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density of 7.37 at 65 deg. F. The crystals oxidized in 
dry air only at a low red heat, but are more easily 
affected in moist air. Hot acids will dissolve them 
slowly, but nitric acid dissolves them in the cold. 
Another new compound, Fe Bo" has been obtained 
which appears to be the upper limit of the series. 
This body appears as a yellowish metallic mass. It is 
very hard, and will scratch quartz. 

• • • 
A GERMAN CHEMIST'S EXPERIENCES IN AMERICA. 

In a paper read before the Miirkische Bezirksverein 
Herr V. Samter. a young German chemist, has given 
a remarkably fair and impartial account of his Amer­
ican experience. which contains information of in­
terest to all chemists in search of employment. 

An American electrician connected with a great 
Berlin establishment wrote to friends on this side, 
recommending Samter as a man "who impresses me 
favorably." This phrase is quoted as characteristic of 
America. where personal appearance, manner, and 
dress are often more important than testimonials to 
special ability. A position as analytical chemist, at a 
small salary, in a factory near a large American city 
was offered to Samter, and he sailed for New York. 
He regrets that he did not come in the first cabin, 
where he might have made useful acquaintances. but 
he congratulates himself on evading the contract 
labor law. and warns others against betraying the 
fact that they have secured positions. At the factory 
he finds three other chemists and a .German foreman, 
who furnishes him with excellent board and lodging 
for $4 .50  a week. This experience suggests two in­
T.fI'esting comments. One is on the great number of 
Germans in America who, like this foreman who had 
lived here twenty years, have almost forgotten Ger­
man without mastering English, so that they cannot ex­
press themselves decently in any language. The second 
comment relates to the cost of living in America, 
and the exaggerated conception of it formed by those 
Germans who assert that a dollar will purchase no 
more here than can be bought in the old country for 
a mark ( 24 cents). Samter says this is sheer non­
sense, as good board and lodging can be obtained in 
America for $5 to $8 a week in small towns and $7 
to $10 in large cities, and there is no expense for 
"trinkgelder" or tips. The cost of living, however, is 
considerably higher in Western mining districts and 
some others and also in New York, "which genuine 
Americans have almost ceased to regard as an Amer­
ican city." The average German is too fond of his 
liberty to take kindly to a boarding house, but he 
can live cheaply in lodgings and restaurants unless 
he insists on unlimited beer and German dishes, which 
are to be had only at high-priced German restaurants. 
The comparison should be, not between German and 
American prices of German articles, but between the 
cost of living in German fashion at home and in Am­
erican fashion here. 

Samter was compeJled to sign a contract for a 
year. This he did reluctantly, for he was eager to 
obtain higher and more remunerative work than an­
alysis. He finds that employers prefer to make still 
longer contracts, at least with chemists who have 
proved their ability and learned the secrets of the 
establishment. He concedes that a contract for a 
year is, on the whole, advantageous for a young for­
eigner; for though it may delay a possible promotion, 
it removes the danger of being left stranded before be­
coming familiar with the language and customs of the 
country. 

He quotes the average monthly pay of chemists in 
large American establishments at $60 to $75 for the 
first, $85 for the second, and $100 for the third year, 
with a gradual increase thereafter up to $200 . Even 
managers of large factories demand only $4,000 to 
:i7,000 per year. The payment of percentages on im· 
]lrOVements is less common here than in Germany. 

Nor is special knowledge so essential as it is in 
Germany. There are two reasons for this: the dearth 
o� applicants possessing such Imowledge, and the Am­
erican habit of attaching paramount importance to 
general knowledge and intelligence. This trait is re­
flected in the remarkable breadth of the course of 
study in American technical schools, where a little of 
everything is taught, specialization being left to prac­
tice. 

A good result of this system is that few American 
chemists betray the dense ignorance of matters not 
connected with chemistry that is so common in Ger­
many. Every American chemist has some knowledge 
of machinery, mechanical drawing, and other things 
essential to the conduct of a factory. The German 
chemist is educated for a scientific career in a univer­
sity or technical school or for the scientific solution of 
special problems in the laboratory of a great factory. 
while the American demand is for men qualified to act 
independently in positions of responsibility and to 
utilize the natural forces, circumstances, and men at 
their aisposal. 

Positions are most easily obtained through the scien­
tific and technical schools, in which reigns a solidarity 
or esprit de corps that is absent from similar Gf'rman 
institutions. The school, as well as the individual 
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professors, looks out for the advancement of its gradu­
ales, and these, in turn, apply to their alma mater 
both for positions and for assistants. 

The Massachusetts Institute of Technology, the Ar­
mour Institute in Chicago, and many similar schools 
have standing lists of situations, and some of them 
have more pOSitions than their own graduates can fill. 
Rence young German chemists are advised to seek as­
sistantships in such schools, through recommenda­
tions from German professors, for most professors of 
chemistry in those schools have studied in Germany, 
Dud Boston is said to harbor more of Ostwald's pupils 
than any other city except Leipzig. 

The pre-eminence of Germany in the manufacture of 
dyes, medicines, and pure chemicals has created the 
erroneous impression that she leads the world in 
all chemical industries. But the most important of 
those industries are concerned with the production 
of staple articles on a large scale, or with processes 
that have been developed empirically and are not yet 
amenable to rigorous scientific treatment. The impor­
tance of science to industry is overestimated. Often 
f:cience merely approves methods discovered empir­
ically. 

With the exception of the few branches in which 
strictly scientific methods are essential, applied chern­
if'try is ill :t flourishing condition in America. The 
exception is due chiefly to the lack of thoroughly 
trained chemists, the high price of labor, and the more 
profitable employment of capital in the production of 
staples. 

Paper, starch, sugar, glass, and the products of the 
distillation of wood are manufactured in large quan­
tities. The vroduction of cement increases fifty per 
cent annually, but fails to supply the demand. Am­
erica leads. or will lead, the world in petroleum pro­
ducts, glucose, iron, copper, silver, and lead. Amer­
ican shoes and overshoes are sold throughout the 
world, and America's supremacy in electro-chEmical 
industries is universally recogni�ed. The meat indus­
try, in which $ 1 7 5,000,000 are invested, offers un­
limited possibilities in the chemical treatment of 
waste products. An important industry, almost un­
known in Germany, is the preparation of cereal "break­
fast foods." 

There are opportunities for employment outside of 
factories. Governmental and municipal bureaus for 
analysis and research are certain to be multiplied in 
response to the awakening of public opinion by recent 
disclosures. Agricultural stations and laboratories 
connected with boards of health, which do many 
things left to private initiative in Germany, are al­
ready numerous. 

In discussing the social and business rank of the 
<:hemist, which he finds lower here tha�l in Germany. 
Samter says that we have little respect for scientific 
attainments. "Success" and "results" are mottoes of 
American life. "Successful business man" is a title 
of honor which assures its bearer general admiration 
and makes him eligible for the highest offices. Some 
of these idols have recently been thrown from their 
vedestals, and the American people are probably ac­
quiring a better notion of greatness. 

Some German chemists have been convinced by ex­
perience that chemists are regarded as common work­
men in America. One, who was engaged to devise 
improvements in silvering mirrors, was put under :it 
foreman and received weekly pay and a time card. 
In . many factories chemists and ordinary workmen 
have the same hours. Sam tel' fared better because 
his employer was a graduate of a technical school. hut 
he resigned his pOSition on account of continual fric­
tion with the manager, an energetic and intelligent 
but uneducated man, who, after working successively 
as shop boy, factory hand, and foreman. had been 
I.romoted to his responsible post over the heads of the 
chemists. 

Samter heard of many similar cases. He ascribes 
them to the very high value put upon administrative 
talents, especially the ability to increase the output, 
largely hecause of the high price of labor and its ]loor 
quality. most of the workers in Eastern factories be­
ing Italian and other immigrants. 

He found the condition of the working classes not 
quite as favorable as he had expected. He quotes the 
following daily wages in I<Jastern manufacturing dis­
tricts: laborers. $1.25 to $1 .50 ; non-union mechanics, 
$2.50 to $3.3:::; union mechanics, $4 and over. The 
workman is more independent and more prosperous 
here than in Europe, but he enjoys less protection 
against accident and less bpnefit from benevolence. 
If injured at work, he can obtain damages onl�' by 
proving the negligence of his employer by means of a 
iong and costly lawsuit. Hence he usually com­
promises for a small sum. Samter cannot understand 
why American workmen do not exert their great in­
fluence on law makers to improve these conditions. 

He concludes with the diverting story of a sulphuric 
Hcid manufacturer who visited a. tannery to investi­
g-ate a complaint ahout the strength of the acid he had 
furnished. and as]{pd thp manager to produce the areo­
meter for comparison with his own. The tannf'r. who 
had never heard of an areometer, bared his left arm 
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and said: "See those blisters? They were rais('(1 hy 
the old strong acid. YOUI' acid is �o weak that it only 
makes red marks like this." 

• •• •  
BALLOON, AIRSHIP, AND FLYING MACHINE COMPE. 

TITIONS AT ST. LOUIS. 

The second annual balloon race for the Bennett In­
ternational Aeronautic Trophy is to be heltl at St. 
Louis on Monday, October 21, and in all prohHhilil y 
ten balloons, at least, will comVf'te. l�n�lalld HllIt 
France will be represellted by two hal\oon� ",H'h, whil,­
Germany and America will eaeh have Ihn"- halloon:;. 
Gne of the American balloons will he pilotF'] I.y Liput. 
Frank P. Lahm, who won the trophy last yca r by hi,; 
flight of 402 miles from Pari� to a point on the past­
ern coast of England. Lieut. Lahlll will uSP 1 lIP SllllP 
halloon with which he won the trophy last ,Vf'Hr. 'j'lIe 
other American representatives will be ;\11'. Alan R. 
Hawley in the "St. Louis," and Mr . . J. C. ;\IeCoy in 
the "America." 

In order that the proprietors and inventors of air­
ships and flying machim:s may receive SOllle fin<lntial 
enco'lragement,. the Aero Club of St. Louis has raised 
the sum of $:;,000, to be given in prizes to the hest 
dirigible balloon, or airship; and to the best aeroplane 
or other gasless-type machine which competes in the 
trials that have been arranged for immediately after 
the balloon race. Half of this SUlll will be awarded 
to the successful dirigibles, and half to the surcess­
ful aeroplanes, or other heavier-than-air machines. 
There are two classes, Class A being for the dirigible 
balloons, and Class B for all heavier-than-air ma­
chines which have n€l gas·bag attachment. Two thou­
sand dollars is to be given to that comlletitor in Class 
A who, in strict accordance with the rules, shall make 
the round of the course in a dirigible balloon in the 
best average lime, and $,,00 is to be given to the com· 
petitor who makes the next best average time. To 
win these pri7.es, tile airship must cover the full course 
at least once in continuous flight without touching the 
ground. The heavier-l han-air machines will be judged 
according to the distance they cover, the speed at 
which they cover it, and the general behavior of the 
machine. To win the fi·rst prize of $2,000 in Class B, 
the machine must make a continuous flight, without 
touching the ground, of at least 100  feet. A second 
prize of $500 will be given to the aeroplane or other 
heavier-than-air machine that makes the next best 
performance. For the airship tests, a triangular course 
three-quarters of a mile in ll'ngth, and marked by 
captive balloons, will be provided. Competitors will 
be allowed to choose the direction in which to start,· 
but they will be obliged to start from the home goal, 
turn around each of the outer goals, and return to the 
starting point. The average slleed of the airships will 
be computed by the actual air-line distance over the 
ground. No allowance will be made for the wind or 
for deviations from the course marked out. 

An entrance fee of $10 must be sent in to the secre­
tary of the Aero Club of St. Louis before Octoher 1, 
1907, by anyone desiring to enter these contests. This 
fee is to be refunded if the cont .. stant appears with his 
machine upon the date set. It is probable that the 
test will be held on October 22.  

On account of the non-completion of the machines 
which were to compete for the S(,IE:'\T1FlC A�IEHlL\X 
trophy at the Jamestown EXllosition on the 14th in­
stant, no competition was held on that date. It is 
expected, therefore, that the trial flight for the trophy 
will be made at St. Louis at the timc of the other 
competitions. This trophy can. however, be comlleted 
for at any time, provided the inventor or owner cf a 
machine can satisfy the Contest Committee of the 
Aero Club of America that he has ready an apparatus 
which is capable of flying. 

. . .. 
BUTTERFLIES AND THE ROENTGEN RAYS. 

Some very interesting experinlfnts as to the effect 
of the Roentgen rays upon butterflies. at variolls dif­
ferent stages of their evolution. have recently been 
made uy Dr. Hasebrook. of Hamburg. The llUP<\:- of 
several moths. including one of the hawk-moth which 
had passed over the winter months (September -to 
l\lay). were not affecterl at all despite repeatf{l intense 
eXllosure to the rays, and the Lepidolltera emerged in 
,;lIe cours" under perfectly normal conditions. The 
caterpillars, after casting their slilns for the last time, 
were not affeded h�' the rays, except that they re­
mained a little smaller in size; the formation of the 
pn]l(e was not interfered with in auy wa�', nor was 
an�' difference catlsf>fl in the duration of the (,Olliatose 
or quiescent stage. On the contrary, the \,xllosnre to 
the ra�'s, during the last caterpillar and fin;t pupa 
stages, caused marked alterations in the Lepidoptera. 
the moths of several varieties twing smaller, and show­
illg marked degeneration in the formation of the scales 
and down on the wings and increase in the hlack 
pigment. although the characteristic marldngs \\'f're 
maintained. Another peculiar phenomenon was that 
the moths -nad entirely lost the power of flight. It is 
hoped P·.at further experirnpnts may be marIe in this 
direction. and that still more interesting results may 
be obtained. 
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REGARDING SPAR BUOYS. 

BY C. H.,CLAUDY. 

The public hears a good deal about lighthouses and 
bell buoys, and of the mournful tone of the whistling 
buoy. But little has been written about spar buoys. 
They seem to be so common as to pass without notice. 
Yet the spar buoy is a most important factor. With­
out it navigation would be paralyzed ; and were it 
not for the ships which look after them, the men 
whose lives are spent in making, placing, and repair­
ing them, and the satisfactory service these sticks of 
wood render, the commerce of the world, as far as 
river and harbor navigation is concerned, would suffer 
materially. 

A spar buoy is a stick of wood, anywhere from ten 
to sixty feet in length, anchored to the bed of a river 
or harbor, and its projecting end is painted in a way 
to tell the observer about certain formations of the 
bottom. Navigation laws of this country demand that 
red buoys, with even numbers, be on the right, and 

Cleaning a Broken Spar Buoy. 

black buoys, with odd numbers, be on the left side 
of channels as approached from the sea. Buoys on 
wrecks or other obstructions, having a channel on 
either side, are painted with horizontal red and black 
stripes ; mid-channel buoys, with perpendicular black 
and white stripes ; and balls, cages, etc., on the top of 
buoys, indicate a turning point, the color and number 
indicating the course. 

One might be led to suppose that once such a stick 
of wood was placed in position, it would remain there 
to the end of its days, but buoys have to be cared for 
in much the same manner as boats. Anywhere from 
six months to two years after being set, a lighthouse 
tender is sent out to pick them up and put new ones 
in their places. Then the old buoy is scraped, dried, 
painted and repaired, until finally it goes back to 
work again. 

Not infrequently a buoy must be replaced because 
it has been broken. It is not an every-day occur­
rence, but occasionally it happens that a boat will 
run over a buoy at night and the propeller cut it off 
below the water line. Then, of course, there is trouble. 
Some boat comes up the channel, expecting to get its 
course from the buoy. It cannot be found. A report 
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il! immediately made and a tender ordered to the spot. 
What remains of the old buoy is found and removed, 
a new one being immediately put in its place. 

But the greatest menace to the spar buoy is ice. 
It Is possible for a well-moored buoy, If heavy enough, 
to cause an ice jam in a narrow channel, but usually 
the ice simply passes over the buoy as its head is 
forced down by the floe. Sometimes the ice is too 
quick for the spar and it is caught up and dragged 
from its moorings, accompanied by its anchor, pro­
vided the shackle holds. 

There is at present moored off the coast of Ireland 
a buoy wliich traveled to that point in six weeks, 
from its home in New York harbor. The government 
presented the buoy to the Irish Board, which, when 
they had added their distinguishing marks to it, 
anchored it where it had come ashore, in honor of its 
long and curious journey. 

Wave and wind action is not the only factor which 
tends to move a buoy from its position. Ships, by 
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bolt. A fresh buoy, which is held in rove slings over 
the side of the tender, is always dropped beside the 
old one, before the latter is removed, unless, of course, 
th3 old Qne has dragged, in which case sextant sights 
are taken to locate the true position of the spar. 

It is not often that a buoy is worked in bad weather, 
but in case a sea is running, the captain has to use 
extreme care. Should he tighten up on a firmly fast­
ened buoy and a sea lift his boat, either the tackle will 
break or the buoy come up too fast. In either case, 
there is great danger of some of the men being in­
jured. 

This buoy service, so little known to the public, 
has its own code of laws, both State and national. It 
has a fleet of steamers for its maintenance and a corps 
of private contractors to attend to buoys in places im­
practical to work from a tender. It has depots for 
the making, storing, and painting of both wooden and 
iron buoys, and an annual directory for the use of 
navigators, showing the position and distinguishing 

Hoisting a Spsr Buoy A.board thf' Tender. 

Removing the Spar from Its A.nchor. 
REGARDING SPAR BUOYS. 

being moored to them, though contrary to the laws of 
navigation, do their share of damage. To see the 
enormous iron anchors or the still larger blocks of 
rough stone with ring bolts through them, one would 
never imagine they could be moved by any outside 
agent, yet they not only drag tneir anchors, but often 
break off their shackles. 

When the tender goes to replace a buoy, she runs 
up as close as possible. It is then caught by hand 
and a loop of chain thrown over its head. This, when 
drawn tight, bites into the wood and holds it firmly 
for the hoisting engine to raise. When six feet or 
more are out of water, another chain is slipped on, 
below the first, and as the other side of the hoisting 
engine hauls this in, the first chain is removed and 
adjusted below the second. So, little by little, the 
spar comes from the water, muddy, barnacled, and 
covered with seaweed. Then, before it is lowered 
to the broad deck of the tender, men with shovels 
scrape off the weeds and barnacles, often a foot or 
more thick, while others with brooms sweep off the 
debris and wash it clean with a hose. Two men with 
hammers loosen the iron-bound end of the spar from 
its anchor, while a third knocks out the connecting 

marks of the thousands of buoys which dot the naviga· 
ble waters of the United States. 

• 1., • 
According to arrangements made, the War and Navy 

departments will co-operate in maintaining wireless 
communication between Nome and St. Michael and 
Seattle and San Francisco. Next year the signal corps 
of the army, which already has wireless stations in 
the Alaskan cities, will establish one at Fort Gibbon, 
which will be in touch with a station to be erected by 
the navy at Valdez. The navy has several stations in 
Alaska. Steel towers 175 feet high are to be erected 
at Fairbanks and Circle, Alaska, to carry wireless tele· 
graph instruments. These towers will be 140 miles 
apart, and regular communication is to be maintained 
between them. 

••• I • 
An irrigating canal has just been completed in 

Hawaii. It will carry 45,000,000 gallons of water daily 
through sixteen miles of tunnel and open ditch. Its 
purpose is primarily to carry water for irrigation from 
the Waimea River to the Kekaha plantation, but on 
its way it will be used at two places for the develop­
ment of electricity. 
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A BOY'S ENGINES AND HOW HE JUDE THEM. 
BY A. FREDERICK COLLINS. 

While it may be no more true of engineers than of 
poets that the real genius is born and not made, cer­
tainly the work of Bion J. Arnold, the noted electrical 
engineer, when a boy living on the Nebraska plains, 
gave evidence that he was possessed of superior tal­
ents and sufficient perseverance to develop these tal­
ents regardless of all obstacles. 

Young Arnold's first attempt at engine building was 
made when thirteen years of age, and the result was a 
small horizontal stationary steam engine about 7 

inches in length ; the main parts he cast out of lead 
and put them together with such tools as the local 
gunsmith shop afforded. At fourteen, he constructed 
a vertical steam engine about 15 inches in height, 
shown in the accompanying illustration, using for the 
boiler an old piece of iron pipe which had been 
thrown away by the railroad company, an old 
wagon-wheel hub for a firebox, an abandoned valve 
wheel for a flywheel, and a gas cock which had 
been given him served for a throttle valve. This en­
gine is still in existence, and its dimensions are as 
follows: 13 inches from the base to the top of the 
cylinder; the boiler proper is 8 % inches in height 
and 5% inches in diameter ; it sits on top of the fire­
box ; the latter is 5 inches in height, 6 inches in 
diameter at the base, and 5 % inches in diameter 4t 
the top. This wagon wheel hub firebox was secured 
to the boiler by means of straps and hand-made bolts. 
The cylinder of the engine is 1% inches in diameter, 
with a 1%-inch stroke, and the flywheel is 5% inches 
in diameter. Not satisfied with a simple engine, the 
builder put on a link motion as shown in the illus­
tration. 

His next achievement in engine building was a 
year later, and that this engine might be more perfect 
than the preceding one he sent to a Boston supply 
house for four iron rods, each 1 foot in length, 1,4 inch 
in diameter and threaded from end to end. With 
these as uprights and a supply of nuts threaded to 
fit and w ith castings made out of Babbitt metal he 
constructed his second vertical steam engine. This 
upright engine and the horizontal boiler with a kero­
sene barrel for a tank had the following dimension:::: 
Engine cylinder 1% inches in diameter by 2 inches in 
length inside measurement, mounted on four verti­
cal rods 12 inches in length, thus making the engine 
from the top of the base to the top of the cylinder 1 2  
inches in height ; the flywheel was 5 %  inches i n  
diameter ; the crankshaft w a s  made of %;-inch round 
iron rod forged into s.hape and turned down to 7'2 
inch in the bearings and crank pin. 

The boiler had a diameter of 12 inches, and was 
2 feet 6 inches in length. It  was made of %-inch 
sheet iron, which he hammered into shape at 
the blacksmith's forge. It was provided with wooden 
heads held in place by four �I..!.inch rods extend· 
ing through the boiler from head to head. It had 
no flues, as the youthful mechanic had no means of 
making them or e v e  n 
making heads to h o i  d 
them ; so heat was applied 
to the boiler underneath 
it by a crudely constructed 
brick furnace, while water 
was supplied to it from 
the elevated kerosene bar­
rel when the steam press­
ure was low. 

In the construction of 
this engine he devised 
and used the piston valve 
now in common use on 
locomotives and other en­
gines and he bel ieved him­
self to ·be its inventor, 
only to soon find, after a 
visit to the railway shops 
at Plattsmouth , that it 
had been invented long be· 
fore he was born and was 
then in use on the steam 
engine driving the machin­
ery of the railway shops. 
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was greater than that of the Morse alphabet, and in 
eon sequence he made the acquaintance of many train­
men running on the road. He had ridden repeatedly 
with the engineers, while the firemen allowed him to 
fire and clean the engine, and he otherwise assisted 
them until he was perfectly familiar with the con­
struction and operation. 

He had long cherished the desire to build a model 
locomotive, simply to demonstrate that he had the 

One of Bion J. Arnold's }'irst Attempts at Engine 
Construction. 

ability to do so. Feeling that his father's consent 
could not be secured to so ambitious an undertaking; 
he remained silent about it while at home, but when 
he went to college at Lincoln he made frequent trips 
to the local round-house to secure measurements of 
locomotives, and set secretly to work during after­
noons making the boiler in the tinshop of a hardware 
store, whose owner was kindly disposed toward him. 

Bion, who was then just past seventeen years of 
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ment that "if the construction of the locomotive is 
worth doing at all it is worth doing well," and finally 
"not to waste money, but not to slight the machine 
for lack of it." 

The result of the boy's labors, continuing over a 
period of many months, during which time he worked 
from sixteen to eighteen hours per day, was a com­
plete locomotive three feet long, as pictured herewith, 
and this beautiful and brilliant testimonial of Bion 
Arnold's perseverance and skill now stands in a glass 
case in his offices in Chicago where its builder plans 
and executes gigantic traction schemes. 

The locomotive was built on the plan of the 17 x 24 
American type, such as was in common use on the 
Burlington & Missouri River Railroad of Nebraska 
from 1876 to 1880 or perhaps a little later. It has 
cylinders 1 inch in diameter, with I1h-inch stroke; 
driving wheels 4 inches in diameter; the boiler is 
fltted complete with pump, injector, whistle, steam 
gage, pet cocks, cylinder cocks, water-gage cocks, 
dampers, blowers, sand box, and bell-in fact, all'the 
devices to be found on an engine of that date, except 
the air brakes and pump for the latter. These were 
partially completed, but never put on. Every part and 
parcel of the locomotive, from the cow-catcher to the 
tank bumper, is perfect, and every piece, down to the 
smallest screw, was made by young Arnold. At differ· 
ent times he had gotten up a few pounds of steam 
and set the engine into motion, to the great delight 
of the beholders. 

Mr. Arnold's advice to all boys and young men who 
aspire toward engineering callings is to get the best 
theoretical schooling possible, but at the same time 
to learn to use tools and instruments like a skilled 
mechanic. The services of such an engineer will com­
mand the highest figures as 10:1g as there are problems 
to be solved in the engineering world. 

Board to '.rcst Block Signals and AntoDlatic 
Stop"'. 

The Interstate Commerce Commission has appointed 
a board of experts to conduct experimental tests of 
block signal systems and other safety devices used on 
railroads in the United States, as provided for by act 
of Congress last winter. The members of this bOJlrd 
are Prof. Mortimer E. Cooley of the University of 
Michigan; Azel Ames, Jr., signal engineer of the New 
York Central Railroad ; Frank G. Ewald, consulting 
engineer of the Illinois Railroad and Warehouse Com­
mission, and B. B.  Adams, editor of the Railroad 
Gazette. Prof. Cooley has been named as the chair­
man of the board. Mr. W. F. Borland, who has been 
designated by the commission as secretary of the 
board, has been employed by the commission for the 
past five years in charge of safety appliance work. A 
meeting of the board was called for Friday, July 12, 
when organization was completed and a plan of work 
outlined. In the appointment of this board of experts, 
the commission had the co-operation of the American 
Railway Association . A sub-committee of that asso­

Success having smiled 
upon his efforts, y o u  n g 
Arnold began the con­
struction of a m u c h 
larger engine, one that he 
designed to develop about 
two horse power and by 

Miniature Locomotive Constructed by Bion J. A.rnold When a Boy. 

ciation went to Washing­
ton and conferred with the 
commission with refer­
ence to the proposed tests 
and the composition of the 
board of experts. This 
sub-committee was com­
posed of Mr. F. C. Rice, 
general inspector of trans­
portation of the Chicago, 
Burlington & Quincy Rail­
way ; A. M. Schoyer, gen­
eral superintendent of the 
Northwest System, Penn­
sylvania Lines West of 
Pittsburg ; W. G. Besler, 
vice-president and general 
manager of the Central 
Railroad of New Jersey ; 
A. T. Dice, general super· 
intendent of the Philadel­
phia & Reading Railway ; 
E. C. Carter, chief engi­
neer of the Chicago & 
Northwestern Railway, and 
D. C. Moon, assistant gen­
eral manager of the Lake 
Shore & Michigan South­
ern Railway. The com­
mittee has tendered the 
commission the use of 
railway tracks and other 

the use of which he fondly 
hoped to drive the wood saw, his particular bNe nair, 
for supplying the weekly amount of wood for the 
kitchen stove ; but with this ambition his father had 
no patience, and the machine was never completed, for 
lack of funds. Relics of it, however, can stilI he 
found in his boyhood home in Ashland, Nebraska. 

Prior to leaving Ashland,  Bion had acted as messen­
ger boy at the railroad station, where he started to 
learn telegraphy, but the attraction of the locomotives 

A BOY'S ENGINES AND HOW HE MADE THEM. 

age, soon produced a complete locomotive boiler one­
sixteenth full size. It attracted the attention of a 
Union Pacific locomotive engineer and the secret was 
out, for he told the boy's father. The latter changed 
entirely his attitude toward his son's endeavors, and 
from that time on did everything possible to assist 
him in his chosen field. The next mail brought a 
letter from the father inclosing a check, with the 
request "not to neglect your studies," and a state-

facilities for conducting 
the tests and will co-operate further, if necessary. 

• .  e .• 
Massachusetts has a new law compelling railroads 

to clean up the brush on both sides of their tracks in 
order to lessen the danger from forest fires, and is 
also considering the need of spark arresters for locO­
motives. Other States are behind Massachusetts, for 
our loss in the needless destruction of our woods is 
enormously heavy, 
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TIlE DOUBLE-DECK SURFACE AJID TUNJrEL STAT lON 

OF TIlE HUDSON CO][PANIES IN lERSEY CITY. 
New York city is, at the present time, the greatest 

center for engineering works of magnitude in the world. 
In proof of this, it is sufficient to state that the work in 
the way of terminal railway stations, bridges, tunn'els, 
and water supply now under construction in or near 
this city represents a total outlay of over $600,000,000, 
or about three times as much as the estimated cost 
of completing the Panama Canal. One of the largest 
of these public works is the elaborate system of tun· 
nels and terminals, which is being bunt by the Hudson 
Companies to provide better transit facilities between 
Jersey City and Manhattan Island-a work, the cost of 
which, when fully completed, will probably be over 
$50,000,000. 

This system of rapid transit ( for such it is)  has 
grown out of the abortive attempts, made some thirty 
years ago, to drive a tunnel from Jersey City to Man­
hattan, between Hoboken and the toot of Morton 
Street. Meritorious as was the original scheme in 
plan and purpose, it failed for mechanical and finan­
cial reasons. Cf)nsidering that subaqueous tunneling 
was then in its infancy, and that modern methods of 
driving were unknown, it is surprising that the orig­
inal company should have accomplished what it did ; 
but lack of mechanical appliances, coupled with the 
treachero us character of the river silt through which 
the tunnels were being driven, to say nothing of tlie 
difticulty of securing the necessary capital , led to the 
abandonment of the work. Thanl,s to the far-sighted­
ness and energy of Mr. McAdoo, president of the Hud­
sQn Companies, the work of completing the abandoned 
tunnels was tal,en up a few years ago, the necessary 
capital subscribed, and the work of driving the tunnels 
through to Manhattan commenced. Under the care 
of Charles M. Jacobs, chief engineer, who brought to 
the work a large experience and the very latest meth­
ods of driving with the Greathead shield, the tunnel 
soon began to make rapid progress toward the Man­
hattan shore. 

Before the work had been long in progress, it was 
realized that, if the scheme for providing rapid tran­
sit between the two cities was to be adequately car­
ried through, it would be necessary to provide addi- . 
tional tunnels at a crossing located in the latitude of 
the "downtown" financial district ; and accordingly, 
the company laid out a route extending from the 
Pennsylvania Railroad Company's terminal station in 
Jersey City to Cortlandt and Fulton Streets in Man­
hattan. At the same time, the scheme was developed 
to its logical conclusion, by planning to build tunnel 
lines parallel with the Jersey foreshore, extending 
from the Hoboken terminal of the upper pair of tun­
nels to a connection with the Jersey City terminal 
of the Cortlandt Street tunnels. Also, with a view to 
placing Jersey City in direct touch with the uptown 
shopping district, it was planned to continue the Mor· 
ton Street tunnels, ell.sterly below Manhattan to Sixth 
Avenue and n ortherly below Sixth Avenue to Thirty­
third Street, and build a branch line from Sixth Ave­
nue to Astor Place. The pla.ns also called for a huge 
terminal station and building, extending on Church 
Street from Cortlandt to Fulton Street, the tunnel to 
contain five pa rallel tracks, and the terminal oftice 
building to be twenty stories in height on a block 180 
feet wide by 420 feet long. 

This ambitious undertaking has been pushed along 
during the past two or three years with untiring en­
ergy, and with a remarkable absence of the delays 
which would seem to be so inseparable from large engi­
neering works of this character. At the present writing 
the two upper tunnels are completed, and the Hoboken 
terminal station is nearly so. Also the extension of the 
tunnels below Manhattan Island has been fully com­
pleted to Sixth Avenue, and is nearly completed to 

, Eighteenth Street. The work of excavation is well 
under way from Eighteenth to Thirty-third Street. 
As matters now stand, there is every indication that 
trains w ill be in operation from the Hoboken terminal 
to Eighteenth Street and Sixth Avenue before the 
winter sets in. The Cortlandt Street tunnels have been 
driven 82 per cent of the distance below the Hudson 
River, and the big terminal building is now up to 
the eighth floor. It is expected that this building 
will be completed by May 1, 1908, and that the tunnels 
connecting with it will be ready for service in the 
autumn of the same year. 

From an engineering standpoint, OB.e of the most 
attractive features of the Hudson Companies system is 
the large underground station, which has been exca­
vated below the present terminal of the Pennsylvania 
Railroad Company in Jersey City. This station, which 
is 150 feet in width, and with its approaches nearly 1,000 
feet in length, has been cut out of the solid rock at a 
depth of 85 feet below stref't level, and, as will be 
seen from our front-page engraving, lies immediately 
below the large Pennsylvania Railroad Company's 
train shed. The walls and roof are finished through­
out with a heavy lining of concrete. The station 
provides for four, and in some places five, parallel 
tracks, two for through trains, and two for local trains. 
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Access is had either directly from street level by a 
subway below the fioor of the upper station, or from the 
station fioor itself, by means of six passenger elevators. 
Two elevators lead directly to the street, and four 
elevators of exceptional size, each being capable of 
holding over a carload of passengers, lead directly 
from the platforms of the tunnel station to the plat­
forms of the Pennsylvania station overhead. 

Joint traffic arrangements have been made between 
the Hudson Companies and the Pennsylvania Railroad 
Company, according to which, as soon as the new 
Pennsylvania terminal station on Thirty-third Street 
is completed, the present terminal in Jersey City will 
be handed . over for operation to the Hudson Com­
panies. All long-distance travel on the Pennsylvania 
lines destined for upper New York will be carried di­
rectly through that company's tunnel to Thirty-third 
Street ; while the long-distance travel on the Penn­
sylvania destined for low.er New York will transfer 
at Harrison for the Hudson Companies' lines, and will 
cnter New York by the Cortlandt Street tunnel route. 
Eventually, the Hudson Companies will be in a posi­
tion to carry passengers to Newark and vicinity, either 
by ferry, and by surface lines over the present tracks 
of the Pennsyl�nia Railroad, or direct by tunnel be­
neath the Hudson River, said tunnel tracks emerging 
by an incline near Harrison. 

An excellent feature in the operation of this system 
is the fact that a new type of car of absolutely un­
infiammable construction will be used exclusively. The 
cars, which wer.e designed expressly for this service, 
wm be entirely free from wood, and even the cushions 
of the seats will be of fireproof material. It is esti­
mated that 250 cars will serve to maintain a constant 
succession of trains through the tunnels on a head­
way of one and a half minutes. During the rush hours 
there will be eight cars to the train. Operation will 
be by the multiple-unit system, and every car will be 
equipped with motors. Advantage was taken of the 
fact that the cars were to be built entirely of steel, t� 
provide them witlt a wide margin of strength over cars 
of the ordinary construction. They are designed on 
the bridge or girder principle, which has been pre­
served·  in spite of the fact that in addition to the 
usual end doors, center doors are provided on every 
car. 

These middle or side entrances are operated by com­
pressed air ; the impulse for operating which will be 
given by the motorman at each end of the car. At the 
proper moment, he will move a lever, which will close 
or open not only the doors on the end platforms, but 
also the double doors on the sides of the cars. ' The 
force of this impulse, however, will be controlle�, so 
that there never will be any possibility of a person 
being caught between the doors. In other words, - the 
force which closes the doors will be just sufticient to 
do so ; and should a passenger be about to enter the 
car at that moment, it will be possible for him to stay 
the progress of the cl osing door with the hand. 

These center doors are on both sides of the cars, and 
have been thus installed for the purpose of solving 
some of the rapid transit problems which always ex­
ist in any large terminal station in New York. For 
instance, the trains of the Hudson Tunnel system will 
run between platforms in the new terminal station 
building at Church and Cortlandt Streets ; there will 
be five tracks running between six platforms. Alter­
nate platforms will be used for the purpose of loading 
and unloading the cars. Passengers will pass out of a 
train Just arrived on to an unloading platform, the 
side doors of the cars permitting them to discharge 
their passengers in a comparatively few seconds' time. 
The doors on that side of the cars will then be closed, 
and the doors on the opposite side will be opened to 
admit passengers from the loading platform, who de­
sire .to embark. Thus the incoming and outgoing pas­
sengers cannot collide, 'and there can be no congestion. 

The cars are large and comfortable, and capable of 
seating over fifty persons each. There are no cross 
seats, as 'at present exist in the elevated and subway 
trains, because the side doors of the cars take up the 
space at present occupied by the cross seats ; but for 
the convenience of those who may be compelled to 
stand on the three-minute run un,der the river, there 
is a series of posts extending from the fioor to the 
roof of the car, to which one may conveniently cling 
or lean. The fioors of the cars have been laid with 
cement which may be readily washed, thus giving 
it the highest sanitary efticiency. In the cement fioors 
will be imbedded quantities of carborundum, which 
is a very hard abrasive material, impossible of wear 
under the feet of the passengers, and which makes 
it impossible for a passenger to slip. 

. . .  , . 
A new method of cutting steel is said to have been 

patented by a Belgian engineer. The process consists 
in first heating the metal by means of an oxy-hydrogen 
fiame and then cutting it by a small stream of oxygen 
gas, which unItes with the steel and forms a fusible 
oxide, which fiows freely from the cut. It is said that 
the cut is fully as smooth as that made by the saw, 
and is only 1-100 inch wide. 
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(lo8l!e Sub.Utuh (lulUl re 10 (lallf'orola. 

A syndicate of Stockton capitalists has purchased 
a 600-acre tract of very rich land on Robert's Island, 
one of the numerous fertile river islands west of 

Stockton, and expects soon to commence the cultiva­
tion of "cotfee." 

They are going to put this large tract into "black­
eye beans," which are used extensively in the manu­
facture of the che�per grades of cotfee. The bean 
takes a nice brown color, has a good fiavor, and cannot 
be detected from the genuine coffee bean-the im­
llorted article--except by an experienced expert ; and 
even such a person woul(j. find it difficult to detect tJle 
counterfeit in a ground mixture of the real article. 

The black eye bean owing to the deman,d for it in 
the manufacture of cotfee sells readily for five cents 
per pound ; much cheaper than real cotfee can be pur­
chased for. Th� blackeye bean is not at all injurious, 
as has been determined by repeated experimenting 
and chemical tests ; but, on the contrary, it makes a 
very nutritious drink when mixed with real cotfee, as 
is always the case, and the fiavor is deliciolis. In 
fact, about the only thing against the blackeye bean 
iE!, that it is not cotfee, and no enthusiastic cotfee 
drinker would knowingly drink any substitute. This 
is the first attempt to cultivate the blackeye bean in 
California. 

Prize Cor L u eerne C u ltivator. 

Consul-General J. G. Lay, of Cape Town, transmits 
the following information concerning a competition 
for a lucerne cultivator in South Africa, which should 
interest American agricultural implement manufac­
turers : 

The endeavor to obtain the best cultivator for 
lucerne sown broadcali!t has led the Cradock Agricul­
tural Society, of Cape Colony, to arrange a .  competi­
tion in 1908, at which a prize of $500 is otfered for 
the successful implement. Practically no lucerne is 
'sown by drills in Cape Colony, but thousands of acres 
a re sown broadcast, and the acreage is increasing so 
rapidly that the cultivator awarded the prize will un­
doubtedly have a large sale. A "drag" implement, 
flimilar to that used for drilled crops, will not do for 
broadcast lucerne, owing to the damage done the crop 
in cultivation. 

The trial is for a "general purpose" implement to be 
used on lucerne from one year old and upward, to pro­
duce a fine tilth of not less than three inches in depth 
(with the object of conserving moisture ) ,  to destroy 
grass and weeds, and which must leave the surface 
of the ground as even as it found it, and in good con­
dition for irrigation. The Judges will inspect the 
lucerne three weeks after and also six weeks after the 
trial to see the etfects. Entries must be made ' not 
later than noon on January 1, 1908, and the imple­
ments must , be on the grounds appointed for the trial 
by February 1. The selling price of the implement at 
Cape ports must not exceed $145. 

Some suggestions as to the j:ltyle of cultivator suited 
to the work have been given by the secretary of the 
agricultural society and embrace the following points : 

The machine should run on wheels, which will a,dmit 
of its traveling from place to place, and have a roller 
or drum revolved at a rapid

' 
speed by gearing from 

the main or traveling wheels, fitted with long spring 
arms or teeth. the roller being suspended and capable 
of being lowered or raised by the usual lever or quad· 
rant, so that the teeth can be raised out of harm's 
way when traveling, and lowered for either very shal­
low or deeper cultivation. The chief difficulty will be 
in arranging so that the machine will not dig out 
lucerne as well as weeds. The principle will be best 
made clear to foundry and machine shopmen by stat­
ing that it would be the power wood-molding plane 
adapted to cultivation, where the traveling pace of 
the team would represent the "feed" of the molding 
plane, and the drum and teeth would represent the 
blade holder and the revolving blade. By adjusting 
the proportion of the speeds of the traveling wheels 
and the drum unquestionably any fineness of tilth can 
be produced In either dry or irrigated land. It must 
have teeth with spring or give In them both forward 
ahd backward, and also spring or give sidewise, or 
across the machine, sufficient to admit of a tooth slip­
ping otf a large lucerne root. Straight spikes seem to 
be best, of spring steel , an arrow at the point, say 
one-half or three-fourths inch in diameter, for just 
such a distance as they will enter the ground, and 
hooked or bent only at the extreme end sufticiently to 
make them enter the ground without having more 
weight in the machine than is necessary for strength. 
A spring tooth of fiat section, with a half turn in the 
middle, seems likely to give the required spring In 
both directions, provided the tooth is fairly long. The 
principles involved are embraced somewhat in an Eng­
lish hay-tedding machine. 

Further details concerning the cultivator, with the 
conditions of entry and trial, as well as the name and 
address of the secretary of the agricultural society. are 
on file In the Bureau of Manufactures for the informa 
tion of those interested. 

© 1907 SCIENTIFIC AMERICAN, INC.



SEl'TE�lBEl{ 2 1 ,  1907. 

A. New L o comotive Smoke-Co Dl!lumer. 

Travelers over the New York Division of the New 
York, New Haven & Hartford Railroad have wondered 
why no improvement has been introduced to stop the 
belching forth from the locomotives of clouds of black, 
sooty smoke when fresh coal-dust fuel is  thrown upon 
the furnace fire. 

After some prel iminary experimenting a locomotive 
equipped w ith a new smoke consumer, the invention 
of Charles Schneider, the Railroad Commissioner of 
Austria, was attached to a train leaving New Haven, 
Conn., for Springfield, Mass. , on the afternoon of Sep­
tember 12, and drew the train to its destination with­
out the slightest appearance of smoke or cinders. 
Many of the passengers left the w indows open and 
never experienced any disagreeable cinder sensation. 
The smoke and cinders are drawn from the firebox 
into a compartment where they are consumed, secur­
ing greater economy in fuel consumption as well as 
ihcreased steaming capacity. It is stated, in view of 
the success of the invention, that other engines will be 
shortly fitted w ith the apparatus. 

It is to be hoped the company will use every effort 
to eliminate this i ntolerable smoke nuisance, not only 
for the benefit of its patrons, but for that of the var­
ious towns a nd cities its road passes through. 

.. .  , . .  
Roma n A ntiquities I n  A ustria. 

The last few days of the month of July witnessed 
the discovery of some very interesting relics at Saif­
nitz, near Tarvis, in Austria, the excavations made ( at 
the order of the Central Committee for Art and His­
torical Monuments-HZentralkommission fUr Kunst 
und Historischen Denkmiiler" ) there having brought 
to light several portions of an old Roman monument. 
These, when put together, formed a complete portion 
of a funeral monument of about twelve feet in  length. 
A step-shaped pedestal carries a large block, cut rec­
tangularly transversely and longitudinally, which 
served as a stand or base for an oval housing or niche 
crowned with a !line cone ( so far not all foun d )  and 
which contained half-length representations in alto 

relievo of some deceased Roman and his wife. The 
housing is covered in by a gable-l ike roof, and is orna­
mented on top with scroll work ; the sides are deco­
rated with figures in relief, while in the front there is 
a.n inscription to the memory of the deceased and to 
the giver of the mon ument. Although the new find is 
by no means equal, in solidity and artistic conception, 
to the famous tower-shaped and obelisk-like monu­
ments ( showing traces of Greek influence ) found in 
the Rhenish provinces, it nevertheless ranks easily 
first among all the rare antiquities so far discovered 
on Austrian soil . 

• ' .  t • 

Radi um i ll the Rock .. of the Sln' plo D T u n nel. 

The rocks t h rough which the Simplon tunnel has 
been driven have been found to contain radium, and 
for the most J la rt in quantities much greater than has 
hitherto been a>:cribed to either sedimentary or igneous 
rocks. Spealdng of this at the recent meeting of the 
British Association, Prof. J. Joly )Jointed out that 
such quantities of radium i f  generally distributed 
throughout the rocks of the massif would be sufficient 
to disturb any forecast of the temperature which under 
normal condit ions would be encounter€d at the level 
of the tunnel. I t  is suggested that the radium was in 
fact the io<ource of the discrepancy between the pre­
dicted and the observed rock tempera tures. 

As it is im probahle that these results ap� , I�' only to 
this particular sedi mcntary accumulation and local­
ity, they appear to point to hitherto unsuspected quan­
tities of radium ( and its parent elempnts ) in the im­
mediate surface materials ot the earth. I t  seems 
impossible to avoid the conclusion that these elements 
were precipitated along with the sedi ments entering 
into the composition of the massif. The question then 
arises whether the accumulation of such quantities of 
radio-active elements may not enter as a factor in the 
events attending mountain-building. I t  can be shown 
that an area of sedimentation whereon has been accu" 
mulated some 10,000 meters of  s('diments, having a 
richness in radium comparable with the Simplon rocks, 
must necessarily become an area of greatly lessened 
crust-rigidity,  and would hence become the probable 
site of cru st-flexure under tangential compressive stress. 

Further investigation will  be requi red before such 
views can be generalized and the importance of radium 
as a source of instability of the earth's crust be deter­
mined. Apart from any speculations as to the influ­
ence of radium as the cause of an energetic substratum, 
the shifting of radium and its parent elements by de­
nudation must he regarded as a convection of thermal 
energy, and this convection , i f  the quantities involved 
are suffici ent, must. under the conditions referred to 
above and the unceasing acti on of denudation, become 
rhythmic in operation, and at the same time must 
result  in shifting the areas of high temperature and 
crust-weaknesH from age to  age as the site o f  sedi­
mentary accumulation changes. 

Scientific American 

Permall e n t  'Va)- Co nst ruc t i o n .  

To the Editor of  the Sc n; " T I F l c  A,lEHlCAN : 
May I crave the hospitali l �' of your columns for the 

following suggestions as to permanent-way construc­
tion ? 

1. A substantial longi t u di n a l  sleeper under each rail .  
2. Cross t i e s  of t imber bolted to the upper side of  

the sleepers, so  as to preserve the gage. 
3 .  The rails bolted on to these ties. 
4 .  Short pieces of tim bel' under the rails, with the 

grain running pat'allel with the ties. 
In this way each rail is provided with a con tinuous 

cross-grain b ea ring, which transmits the weight of the 
whee:s directly to the ground ; while the ties at the 
same time secure a rigid fixity of gage. 

A. J. ALLEN. 
London Institution, Finsbury Circus, London, E.C. 

... . . .  ., 
C o n trol l i n g  the Ba)allcc o f  A e rol,)a nes. 

To the Editor of the SCIE:\'TlFIC A 'I F-RICAN : 
Referring to the article by H. W. Gcddard in the 

SCIENTIFIC A)[ERICA" S C I' PI.I-: 3 1 r-: " T  for June 29, 1907, 
on the use of the gyroscope with suitable electric con­
nections in balancing and steering aeroplanes, it  would 
seem to me that a much simpler scheme might be 
devised to do much the same work as that described. 
Two bent glass tubes partially filled with mercury, 
fitted at each end with an adjustable contact point, 
might be fastened at right angles to each other on a 
suitable mounting. ( See sketch . )  If the aeroplane 
should tip toward A. the mercury would run toward 
that end of the tube, form ing an electrical connection 
between the wires E and F,- F being a wire sealed in 

TOP V I EW 

It � �  
SI DE  VI E W  

ELECTRIC CONTROLLER }'OR AEROPLANES. 

the glass tube and al ways in contact with the mercury. 
In like manner til,ving toward B. C, or 1) would form 
connections between U and F. H and T. and J and I 
respect ively. By adjusting the contad voints in the 
ends of tuhes, it  would seem to he Vossible t o auto­
matically l,eep the aeroplane on a level I,eel . Steering 
could he accomvIishcd by ti vving the mounting as 
described by MI'.  Goddard. The above scheme would 
be much more simple than that described by MI'. God­
(lan} ,  and as  far as r can see, would produce prac-
tically the same resul ts .  CL,\ H K  L. SWI,ZEY. 

West Haven, Conn. , July 24, 1907. 

'ril e (� U ""f" llt S U p pl e lll c n t .  
The current S I ' I ' I ' L U I I·: " 'i ' .  Xo. 1 6 5 ;:; ,  is of more than 

usual interest. The first-page article is devoted to 
illustrations of devices for coal ing vessels at sea, the 
coaling-vessel being self-propelled. An article on the 
t ( st of alcohol lamps and stoves by S. 1\1 . 'Woodward 
and B. P. Fleming is  timely. in view of the fact that 
we are now able to obtain denatured alcohol at a mod­
erate price. The article is profusely illustrated. The 
ut ilization of waste products is admirably descrihed in 
an article by Dr. Theodor Koller, entitled " I ron Slag." 
" Xew Problems of the 'Weather," by Messrs. Moore, 
Humphries, and Fassig, of the Weather Bureau, de­
scribes some of the recent work in aerial, meteorolog­
ical, and magnetic observations. " Different Types of 
Ice Houses,"  hy A. S .  Atkinson, gives in a concise 
form valuable technical knowledge which will doubt­
less benefit many of our readers. "Recent Contribu­
t ions to Electric Wave Telegraphy" is the substance 
of a lecture j'erently dpliver('(l at the Royal I nstitution 
by Prof. J .  A. Fleming, F.R.S.  " The Telescope and Its  
Achievements" by D. B.  Ma rsh is interestingly written. 
The Engineering Notes, Eh'drkal Noies,  Trade Notes 
and J<'ormulre will he fouud i ll t h eir  aecIHltOlnecl places. 
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Production of Precloul!I Stones In 1906. 
The collection of statistics for the production of 

precious stones is one of the most difficult task" per­
formed by the Mineral Resources branch of the United 
States Geological Survey. Not only is  the production 
made up of small lots and scattered finds brought in 
at different t imes and disposed of to different 
people, but often the persons mining gem minerals 
do not care to furnish figures showing produc­
tion, which then has to be estimated or omitted en­
tirely. Fortunately for the statistician, the men will­
ing to furnish information greatly outnumber those 
of the secretive class. 

In an advance chapter from " Mineral Resources of 
the United States, Calendar Year 1 9 06," on the pro­
duction of precious stones in 1906 ,  Mr. Douglas B. 
Sterrett, of the United States Geological Survey, has 
hrought togethH all available information concerning 
the gem production of the United States as well as 
that of other important producing countries. 

In comparison with this country's vast production 
of the utilitarian minerals, its output of those used 
chiefly for orna ment is insignificant. Of the precious 
stones of all kinds ( except pearls ) produced in the 
United States in 1906,  the total value was but $208,000 
and nearly $ 1 9 0,000 of this amount represents the value 
of six gems ranking as follows : 

Tourmaline . . . . . . . . _ . . . . .  _ . . . . . . . . . . .  $72 ,500 
Sapphire . . . . . . . . . . . . . . . . . . . . . .  _ . . . . .  39 , 100 
Chrysoprase _ . . . . . . . . . . . . . . . . . . . . . . . . . 
Turquoise . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Spodumene ( kunzite and hi ddenite ) . .  
Beryl . . . . . . .  _ . . .  _ . _ . . . . . . . . . . . . . . . . .  . 

32 ,470 

2 2 , 250 
14 ,000 

9 ,000 

$189 ,320  

The balance was distributed among various gem min­
erals, including garnets ( $2,700 ) ,  quartz gems of dif­
ferent kinds ( $6,050 ) ,  amethysts ( $700 ) ,  rubies ( $600 ) ,  
and rarer or less well known varieties in small values. 

Of the stones produced to the greatest value in the 
United States, the tourmalines come from Cali fornia, 
Maine, Colorado, and Connecticut ; sapphires from 
Montana, North Carolina, and Idaho ; chrysoprase from 
Cali fornia ; turquoise from Arizona and New Mexico ; 
the spodumene gems, kunzite and hidd€nite,  from Cali­
fornia ; and the beryls from California, Colorado, North 
Carolina, Massachusetts. New Hampsh ire, and Maine. 
The rubies were reported as scattered finds from North 
Carolina and Idaho. 

The value of the diamonds in place, discovered in 
A rkansas in the latter part of the year,  is not included 
in the statistical part of Mr. Sterrett's report, but a 
history of the discovery and a description of the man­
npr of occurrEnce, prepa red by Messrs. George F. 
Kunz and Hen ry S. Washington, is appended thereto . 

Each year there is an unrecorded production of 
pearls from fresh-water mussels of many rivers of the 
United States, principally from the Mississippi Valley 
region, and pearl s have also been found along the 
Atlantic and Gulf Coast States from Maine to Texas. 
The American pearls vary so greatly in color and tint 
that it is difficult to exactly match a number of them 
for necklaces and other jewelry. On the other hand, the 
exquisite color and fine luster of our pearls more 
than offset the disadvantages of such irregularities 
and make them much desired in the gem market. 

The pearl i lldust r�" is  carrierl on in such a way that 
it is not possible to collect statistics of production, but 
cne of the largest pearl dealers in t h e  Mississippi Val­
ley estimates the value of  pearls and slu gs produced 
in 1!)06 at $381,000, with prices ranging from $ 1  to 
$2,000 each for the pearls and $1.50 to $60 an ounce 
for the slugs. An estimate by the United States Fish 
Com mission places the value of pearl s produced' in the 
United States in 1906 at about $500,000.  

The chapter on precious stones above referred to 
will soon he ready for distribution and copiEs may be 
obt ained free of charge by applying to the Director of 
the United States Geological Survey, Washington , D. C. 

--------��.H'�.�-----
Plugged sleepers have been used with marl,ed suc­

cess in la rge numbers by Chief Engineer Fredericia, 
of the Dani:.; h  St ate Railway. A plain 1 V�-inch cylin­
drical creosoted pl u g  of beech 0 1'  birch is driven tight 
in a 1 1-3-inch hole bored in the sleeper and the spike 
is driven i n  a hole bored in this plug. Worn-out sleep­
f:rs plugged in this way have been found to give good 
service, as the rail seems to be held down with ex­
ceptional firmness, and deteriorat ion due to the pound­
ing of loose rails is prevented. 

. 1  • •  
The Railwa y and Engin€ering Review states that 

the Erie Railroad has adopted a new form of steel pole 
for carrying overhead wires. It  is of tripod construc­
tion instead of the> four or more legs usually em ployed. 
I t  consists of special U ban; arranged at angles of 120 

cleg. round the axis of  the polf',  and bound together by 
malleable cast ing�. This met hod is said to give an ab­
solute ly  rigid faRt ening w i t h o u t. a n y  ho le  hcing dl 'illef! 
in the U seetion. 
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NEW l4-INCH GUN FOR COAST DEFENBE. 

BY CHARLES A. SIDMAN. 
Plans have been perfected for the new 14-inch cali­

ber guns which are to be added to the existing coast 
defense system now in place along the coast from 
Maine to Washington State, and Gen . Crozier, Chief 
of Ordnance, United States Army, has the Water­
vliet arsenal engaged in the manufacture of these new 
pieces. 

The 14-inch gun will be something new in ordnance 
design. and although fully two inches larger in caliber 
than the standard coast defense gun of the first 
grade ( a  1 2-inch caliber) ,  the new gun will be shorter 
in length, and the outside 
diameter will be smaller. 
The powder chamber will 
be less than the gun now 
in use, and it wiII be 
lighter in weight. 

It is proposed to make 
a weapon that will have a 
range and striking force 
at least equal to the pres­
ent standard 12-inch gun, 
but which shall greatly 
exceed the very limited 
life of that gun. One 
strong point also in favor 
of the new gun is the fact 
that its first cost will be 
less than that of the 12-
inch gun, while the addi­
tion to the life of t)1e 
piece will result in a 
greater economy. 

In speaking of the new 
gun, Gen. Crozier said : 

"There will be a vast 
difference between t h e  
present standard 1 2-inch 
gun and the new 14-inch gun. Til ,' 1 :!-inch gun fires 
a projectile of 1 ,000 pounds weight, with a velocity of 
2 , 550 feet per second, using 366  pounds of powder, 
and only has a l ife of between sixty and seventy 
rounds, before i t has to be relined. This necessitates 
dismantling and shipping' back to the factory for that 
purpose. The new gun, which is much shorter in 
length than the 12-inch gun, will fire a l ,600-pound 
projectile, use nearly 100 pounds of powder less than 
the 1 2-inch gun, and only gives a muzzle velocity of 
2 ,150 feet per second, while its life will be nearly 
four times that of the present standard. 

"By reason of the lower velocity required and the 
consequent smaller charge, 
it is possible to make the 
14-inch gun proportion­
ately shorter than the 1 2-
inch gun. and the smaller 
charge of powder also in­
volves a less diameter of 
p o w  d e l' chamber, and 
therefore, with the same 
thickness of wall of the 
chamber in caliber, a less 
ex terior diameter of the 
;;Ull over the b r e e c h.  
These elements of saving 
a re so considerable that 
the weight of the 14-inch 
becomes actually less than 
that of the 1 2-inch ; and as 
a lower maximum press­
ure is needed, it is possi­
ble to  attain all the 
strength which will be 
used without employing 
the most expensive steel . 

" The muzzle energy of 
the 14-inch projecti le  will 
be about 15 per cent great­
er than that of the 12-
inch ; and because of its  
lower velocity and i ts  
greater weight, the retard­
ing influence of the air 
will be much less u pon 
this projectile, so that the 
gain of energy will be in 
greater proportion w i t  h 
each increment of range. Because of its lighter 
weight and of the cheaper material of construction . 
the cost of the new gun will be less than that of 
the l �-inch gun, while the cost of powder will also 
be less than that for the 12-inch by about $70.  

"The cost of the 14-inch armor-piercing shot will  
be about $100 more than that of the 1 2-inch shot, so 
that the total cost of a single round will  be about 
$30 greater. Taking into consideration, however, the 
rapid deterioration of the 1 2-inch gun,  and adding the 
cost of  relining to that of  the ammunition, which 
would correspond to the number of rounds making 
relining necessary, the cost per round, including the 
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deterioration, for the 14-inch is only about 68 per 
cent of that for the 12-inch gun. 

"The penetration of the 14-inch projectile through 
Krupp armor at 10,000 yards is about 11 inches, while 
that of the 12-inch is about lOy:'! inches ; while the 
range at which the 14-inch projectile will penetrate 
12-inch Krupp armor is about 8,700 yards, as against 
8,500 yards for the 12-in. h projectile. . 

"To sum up then, it appears that in situations requir­
ing the greatest power, a 14 inch gun, with 2,150 feet 
per second muzzle velocity of projectile, instead of the 
12-inch gun with 2,550 feet per second initial velo­
city, gives us a lighter gun, a cheaper gun, a heavier 

A la-INCH BARBETTE GUN READY TO FIRE. 

projectile, greater muzzle energy. a still greater pro­
portion of energy at each distance beyond the muzzle, 
and a life four times as long." 

Regarding the life of the 12-inch and 1 4-inch guns, 
it has been considered that, in attempting to run by 
fortifications guarding the entrance of a harbor, the 
period that would elapse from the time that the lead­
ing vessel of the fleet would come within range until 
the last vessel would pass beyond the range of the 
coast guns would be about two hours. It is  therefore 
evident that a new 12-lnch gun would not last through 
such an engagement ; and considering that this gun is 
capable of firing for a considerable interval at the rate 

A 6-INCH AlUIlSTRONG RAPID FIRE GUN. 

of forty-five rounds per hour. it is seen that the limit 
of its life would be reached in less than two 1tours. 
With the 1 4-inch gun, the l ife of the gun before its 
accuracy would show impairment would be about 240 
rounds, corresponding to about six and a half hours 
of continuous firing at the rate at which it is thought 
it  can be fired. 

The weight of the new gun will depend greatly 
upon the manner in which it is built. It  is yet to be 
decided whether the guns shall be of the ordinary 
built-up forged steel type or shall be of the more mod­
ern wire-wound construction. If wire-wound, the 
weight will be about 110,500 pounds, while the built-
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UII tYlle will weigh 12,500 pounds more. The present 
standard gun weighs about 1,500 pounds more than 
the average for the new gun. They will be mounted 
on the disappearing carriage, and will be installed 
wherever needed_ 

• f • • •  
The N ature oC Toad Venom. 

In Knowledge and Scientific News reference is made 
to bufotaline, a toxic substance isolated by Herr Faust 
from the secretion that exudes from the glands on the 
back of the toad. This substance is probably identical 
with phrynine, a body of an alkaloidal nature, iso­
lated some years ago by M. Fornara, and is not a true 

toxine like the active 
principles in snake ven­
oms, since it does not pro­
duce a specific anti-toxine, 
and is not destroyed by a 
moderate degree of heat. 
The toads to which the 
chief attention has been 
given are Bufo vulgaris 
and B. viridis, and the 
poisonous secretions from 
these have been obtained 
by injecting a solution of 
barium chloride or stimu­
lating the skin by means 
of an induction coil, either 
of which methods causes 
the glands to discharge 
the fluid. It is a mllk­
white j uice, which, ex­
ternally applied, has a 
strong irritant action upon 
the mucous membrane and 
causes burning of the 
eye, the effects disappear­
ing after a few hours. In-
troduction of the venom 

into the blood kills dogs within an hour, and in the 
case of frogs, produces convulSions, ending in paralysis 
and death. Alcohol and opiates act as antidotes to 
the poison. Toads are not susceptible to the poisonou 'l 
secretions of closely allied species, though they are 
so to the venom of the salamander and triton. An ex­
tract of the skin of the fire-toad, Bombinator igneus, 
causes only sligh t  twitchings in frogs, so that the 
powerful poison secreted by the glands of the com­
mon toad is not present in the case of this reptile. 
In addition to the alkaloidal pOison, which is the 
chief active agent in toad venom, there is also pres­
ent in the skin and blood of certain toads a true 

toxine, which ' acts upon 
the red corpuscles of the 
blood. This belongs to 
the class of toxines known 
as "lysines," which change 
the hremoglobin in such a 
way that it eXUdes and 
causes the blood to be­
come "laked." 

.. .--
News oC Capt. MlkkeJl!lon'. 

Arct ic Expedition.  
An unconfirmed report 

has been published that 
the Arctic exploration 
steamer " Duchess of Bed­
ford" has been lost. This 
ship sailed from Victoria, 
B. C., in May, 1906, with 
the intention of penetrat­
ing through Behring Strait 
and seeking for a large 
tract of land believed to 
exist in the Beaufort Sea, 
Early this year Capt. Mik­
kelsen, the commander of 
the expedition, headed a 
party of 15 in a journey 
over the, ice northward. 
According to the report, 
one of their trains of dogs 
has strayed back to the 
ship, and this is consid­
ered an ominous sign. 
Since the commander left 
her on his northward dash, 

it is reported that the ship has filled with water and 
has sunk, or may sink. The American Geograph­
leal Society has since received a telegram from V. 
Stefansson stating t.hat Capt. Mikkelsen returned safe 
after a 500-mile sledge trip, during which soundings 
were made 50 miles off the coast to a depth of 2,060 
feet. It  would appear, therefore, that the 'supposed 
land does not really exist. As nothing was said about 
the return of the expedition, and as the message was 
sent 500 miles overland to Eagle City for telegraphic 
transmission, it is supposed that if the ship was dam­
agE!'d the captain hopes to repair it and continue his ex­
plorations, 

© 1907 SCIENTIFIC AMERICAN, INC.



SEPTEMBER 2 1 ,  1907. 

THE CHICAGO·ST. LOUIS WATERWAY. 
BY W. FRANK lIII'CLURE. 

The Chicago to St. Louis waterway project via the 
Chicago drainage canal is attracting more attention 
to-day than at any time since its inception. J ust 
recently it has gained a strong ally in the fact that 
St. Louis, for years hostile to the plan, is now urging 
its feasibility, and the Business Men's League of the 
city is taking an active interest in behalf of a navi­
gable canal all the way from the Great Lakes to the 
Gulf. The recent developments w ith reference to this 
project may be summed up as follows : 
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About eighteen months ago the United States Su­
preme Court ended a long legal battle by its deci­
sion permitting Chicago to mpintain its drainage 
canal . The present canal has a capacity of 10,000 

cubic feet of water per second via the Chicago River, 
of which it is now utilizing a little less than 5,000 feet. Two Mile Cnrve in Channel at Rome, Ill. 

With a view to meeting all future needs of Chicago's 
sewerage and providing water for an adequate ship 
canal, the proposal to reverse the flow of the Calumet 
River, so that it  will discharge into the Des Plaines 
River instead of into Lake Michigan, and for a part of 

the drainage canal follows for six miles the Chicago 
River to its headwaters, where it pierces the water­
shed. Beyond this the digging was continued through 
both earth and rock for twenty-eight miles to the 

Work on Earth and Rock Sections at Willow Springs. 

the route follow the drainage canal already exca· 
vated, has recently been under consideration_ By way 
of the Calumet, 4,000 additional cubic feet of water 
would be diverted. This proposition has been acted 
upon by the International Waterways Commission. 
The commission reported against the diverting of 
more than 10,000 cubic feet. In other words, its 
report was not favorable to reversing the waters of 
the Calumet. However, the commission stated its 
belief that 10,000 cubic feet is sufficient for all the 
future needs of Chicago from a sanitary standpoint, 
and in addition would provide a ship canal fourteen 
feet deep. Still more recently the government engi­
neers and Secretary of War Taft have reported against 
the Calumet River project. 

The whole matter came before Congress at its last 
session in the form of , a bill to expend $ 31,000,000 in 
the completion of at least a fourteen-foot waterway to 
St. Louis via the drainage canal , and it will come up 
before that body again. In the meantime the Lakes­
to-the-Gulf Deep Waterway Association and other or­
ganizations will actively keep the need for such an 
improvement in the public eye. 

Des Plaines River. The Sanitary District also in­
cludes eight miles of this river. 

The piercing of the divide between the Chicago 
and Des Plaines rivers was the most expensive and 

spent by Chicago on her drainage canal is close to 
$60,000,000 ; and, with a view to making it eventually 
a part of the deep waterway, the people of Chicago 
expended $18,000,000 more in its construction than 
would have been necessary for sanitary purposes only. 

Such a connecting link between Chicago and St. 
Louis had long been talked of. In 1808 it was men­
tioned in Congress. In 1817 a resolution was pre­
sented to that body instructing the Committee on 
Canal:;; and Roads to inquire into the feasibility of 
building a navigable waterway from Lake Michigan 
to the Mississippi. By treaty with the Indians some 
ninety years ago a strip of land between Chicago 
and Ottawa was secured, with a view to the estab­
lishment of a canal between the two points. Many 
years afterward, at intervals, portions of this route 
were improved at government and State expense. 

When the rest of the waterway is completed to St. 
Louis, the government is to be given control over 
the drainage canal, for navigation purposes" In assum­
ing this control the government will find that every 
precaution has already been taken against any ob­
struction to navigation in the drainage canal . Bridges 
which, as far as sanitary requirements are concerned, 
could have remained stationary, are all movable for 
the passage of boats. 

The entire length of the proposed waterway from 
Chicago to St. Louis is 362 miles. From Chicago 
to the controlling works of the drainage canal at 
Lockport is  thirty-four miles. Next comes the eight­
mile section from Lockport to Lake Joliet. On this 

Active work on the Chicago drainage canal was 
begun in the year 1892.  In 1899 it  was completed 
sufficiently to be opened for use. The need for such 
a canal lay in the fact that the volume of Chicago's 
sewerage, as i t emptied into Lake Michigan, was such 
as to pollute the city 's  water supply .  The route of 
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difficult worlL In fact, the construction of the drain­
age canal is said to represent nearly two-thirds of the 
entire cost of the building of a fourteen-foot water­
wa�' between Chi cago aJJ.d S t .  Louis. The amount 

The Bear Trap Dam of the Chicago Drainage Canal. 
THE CHICAGO-ST. LOUIS WATERWAY. 

short distance, rock cutting enters into the construc­
tion to no small extent. In fact, the cost per mile 
is more than on any other portion of the route. Of 
the cost of $8,000,000 which it is estimated that this 
will reach, the city of Chicago expects to pay $3,000,000. 

Next comes the section between Lake Joliet and 
Utica, fifty-four miles in length and deeply cut the 
greater part of the way. The level of Lake .Toliet is 
seventy-six feet below Lake Michigan, and there is 
a fall of sixty-six feet from here to the Utica level. 
On this length three levels or pools and three dams 
or locks will be necessary. A fourteen-foot waterway 
can easily be maintained here with a width of 300 

feet. 
From Utica to tte mouth of the Illinois, 227 miles, 

is an alluvial stream of small declivity. The stream 
bed is from 600 to 900 feet wide. On the route are 
several locks and dams already built by the govern­
ment. To obtain a fourteen-foot depth here, cheap 
hydraulic rredging will serve to increase the present 
depth by seven feet. This will necessitate the removal 
of 100,000,000 cubic yards, at a cost of $7,000,000. 

From the mouth of the Illinois to St. Louis harbor 
represents a distance of thirty-nine miles with a total 
fall of twenty-one feet. 

Ultimately, it is planned to extend this waterway 
to the Gulf. Already there are projects under con­
sideration for the improvement of the Mississippi 
from St. Louis to Cairo, and Cairo to New Orleans. 
These projects, however, provide only for eight or 
nine feet depth as yet. On this account one of the 

© 1907 SCIENTIFIC AMERICAN, INC.



2 10 

boards of engineers recently sent to review the Chi­
cago to St. Louis waterway situation recommends but 
an eight-foot channel between these two cities. The 
contention, however, has been made that the traffic 
between St. Louis and Chicago alone will warrant a 
fourteen foot depth, even though there is no plan at 
present to deepen the route from St. Louis to the 
Gulf. 

With a waterway complete from the Great Lakes to 
New Orleans, and with the completion of the Panama 
Canal, it is contended that the States of the Middle 
West, with all their great industries and multi­
plicity of products, would be in communication 
with the Orient all the way by water. Freight 
rates would aLo be reduced, and much transfer­
ring of freight from cars to vessels would be 
avoided. Lake vessels running l ight could make 
their way via this canal to the ocean, and even 
light-draft war vessels, in case of necessity, could 
be brought to the lakes. 

The international question in connection with 
this " aterway arises over the diverti!lg of water 
from the lakes. By a treaty of long ago, the 
Canadian government also has something to say 
about the regulation of these levels. The Lake 
Carriers' Association is  also opposed to any lower­
ing of lake levels, for the largest lake ships now 
draw twenty feet of water, and some of the big 
harbors offer none too great a depth for them. 
However, it is estimated that when Chicago util­
izes the full 10,000 cubic feet for her drainage 
canal, or twice what now empties into it per sec­
ond, the lake level cannot be affected beyond five 
or six inches. Remedial works of an interna­
tional character are suggested to cope with any 
noticeable lowering of levels on the lakes. 

As to Chicago's sewerage affecting the drinking 
water of St. Louis, time has obviated the objec­
tion at first raised ; for in the intervening years 
St. Louis has suffered from no epidemic which is 
traceable to the water. The volume of water is 
so great, that it is found to be clear and odorless. 

e . • . • 
THE " TURN-DOWN " ELECTRIC LAMP. 

BY A. FREDERICK COLLIN S. 
An incandescent light has the advantage over 

the usual gas flame in that it cannot be blown out, but 
must be turned off ; on the other hand, gas furnishes 
a much more flexible l ight than electricity, since its 
luminous values may be varied anywhere from mini­
mal to maximal brilliancy, whereas the other usually 
has a fixed can dle-power. 

To overcome this untoward feature, which fre­
quently, especially in the home, assumes the propor­
tions of a real objection, an electric lamp has been 
invented that is adjustable, and gives, when turned 
on full, the usual 16  candle-power, or when turned 
down , 1 candle-power, as desired. The above state­
ment is not intended to convey the impression that 
the turn-down electric lamp is  a recent production, for 
the first one of this type was invented as early as 
1892, but it was only recently that the lamp has been 
brought to what we may term a perfected state ; and 
thus i t  will be observed that the turn-down electric 
lamp of to-day is an evolved product, rather than a 
Hew invention. 

A good many years in the receding past, or to be 
more precise, shortly after Edison showed those of 
little faith that the electric current could be sub­
divided, the art of making filaments was in a very 
crude condition, and in consequence they were not 
only short-l ived, but the making of the lamps . was ex­
pensive. It was then that the Wizard of Menlo Park 
conceived the idea of inserting two or more filaments 
in a si ngle bulb, and by a simple arrangement of con­
tacts, when one of the filaments burned out another 
was brought into action, and so on until all were 
consumed. 

This multiple arrangement of filaments in a single 
lamp may have been, and probably was, the cause that 
furnished George F. Melick with the inspiration of a 
double-filament turn-down electric lamp, which he 
devised in i892 .  However this may be, he produced 
a lamp having both filaments connected in series, the 
free ends being permanently attached to the lamp 
terminals. 

By means of a small switch in the base of the lamp, 
either one or the other of the filaments could be 
short-circuited without breaking the current, and in 
this way the danger of injury by sparking was elimi­
nated. The best types of turn-down lamps manufac­
tured at the present time still adhere to this plan of 
connecting the filaments together. 

By this arrangement in Melick's lamp of the fila­
ments ( both of which were originally of the same size ) ,  
the light given was reduced from its full candle-power 
to approximately one-half its candle-power. The switch­
ing mechanism was of course placed in the socket, and 
either a sliding switch or one having a screw was 
used to effect the desired changes. 

After this invention other scheme� w e re forthcoming 
to secure a wider range of adjustment in the light-
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emitting properties of the lamp, at least one of which 
depended upon a small resistance inserted in the base 
of the lamp socket ; another had a similar rheostat on 
the wall, "conveniently located" ; a third was provided 
with several filaments of different candle-power, 
mounted in the bulb and furnished with a multiple 
switch, so that the current would flow through one 
filament or two or more at once, depending upon the 
amount of light required ; and finally two filaments 
have been mounted in a single lamp. These were 
under the control of a commutating switch arranged 
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to burn either filament alone, both in parallel,  or Jjoth 
in series, and in this way three different intensities 
of illumination were secured. 

Now it so happens that the qualities of the incan­
descent filament are such that white light coincident 
with reasonable durability is only obtained through 
an exceedingly small range of electromotive force , 
which is the critical voltage for which the filament is 
designed. I f  a higher voltage is employed, the fila­
ment will give off particles that blacken the bulb, and 
if  its use is continued for any length of time, the 
lamp will burn out ; oppositely, i f  less than the critical 
voltage is used, the filament will emit a yellow light, 
then a red l ight, when the actinic properties will 
gradually decrease until there will be no effective light 
at all. 

These disadvantages led William J.  Phelps to use 
an auxiliary filament having a smaller cross-section 
than the main filament, so that the amount of current 
necessary to bring the auxiliary or smaller filament up 
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to white incandescence is insufficient to make the 
main filament luminous. The idea is that the cold 
resistance of the main or 16-candle-power filament 
when added to the hot resistance of the 1-candle-power 
or auxiliary filament is just sufficient to pass the nor­
mal current required by the latter when both filaments 
in series are subjected to the electromotive force for 
which the lamp is intended. 

In 1901 John McCullough designed a lamp in which 
either of the double filaments could be thrown into 
circuit by turning the bulb through a short arc. Hence 

this device of his relates more particularly to the 
switching mechanism than to the lamp proper, the 
arrangement of filaments used in connection with 
it having previously been patented by Levi Lohen­
thaI in 1900, and which consisted of connecting 
one of the two like terminals of both of . the fila­
ments to one leading-in wire, while the opposite 
terminal of the 16-candle-power filament is con­
nected to a plate making contact with the other 
leading-in wire when the bulb is turned to the right, 
and with the opposite ter,minal of the 1-candle­
power filament when the bulb is turned to the left. 

The above inventors, namely, Lohenthal and 
McCullough, then joined hands, and together they 
evolved, in 1903,  a clever little switching device, 
so that there was no longer need to turn the bulb 
of the lamp, which experience had shown might 
very often be too hot to conveniently handle ; and 
what was equally to the point, it permitted the 
lamp to be placed on the wall or ceiling at a 
height not readily reachtod, as well as the inclos­
ing of it in a spherical shade. The lamps could 
nevertheless be turned down at will.  This was ac­
complished by an improved switch which could be 
operated by cords attached to a small lever and 
passing through guides attached to the base of the 
lamp above or below the shade, to permit of its 
ready movement. 

The la:test type of turn-down incandescent lamp 
is due to the efforts of John J. Rooney, E.E. ,  son 
of John Rooney, who was one of the founders of 
the Sawyer-Mann Lamp Company. In it the de­
signer has taken advantage of all the improve-
ments made in the incandescent lamp business up 
to this time, with several additional features 

included. In the "sun-star" lamp, as it is termed, the 
construction of the base with its switching device, 
called a turn-down base, is a permanent fixture, and 
will outlast a large number of bulbs. 

The bulbs of all the standard candle-powers and 
voltages are made to fit these detachable bases. With 
the one base, for example, an 8-candle-power, 104-volt, 
or a 16-candle-power, 120-volt turn-down lamp can be 
made uP. according as one or the other bulb is use:!.  
In all  tum-down lamps prior to the advent of this one, 
it has been the practice to make the switch a perma­
nent part of the structure of the lamp, the switch 
being mounted on the base of the lamp. and it has 
therefore been necessary to provide each lamp with an 
indivi dual switch. In the present lamp the switch 
may be readily removed or attached as desired, so 
that the switch, which is really the expensive part of 
the lamp, may be transferred from one lamp to an­
other. All that is necessary is to detach the base 
from the old bulb by loosening a milled screw, place 
the red pieces opposite each , and push t he new bulb 
into the base with a twisting motion , when it is 
bolted together again with the milled screw. The 
bases are furnished with strings, and a pull on one or 
the other turns the light high, low, or out, to suit 
the exigencies of the case. 

• . • *' 
A nthracite Coal ProdUction I n  1 906.  

An advance chapter from " M inE'ral Resources of the 
United States, Calendar Year 1906 ."  on the production 
of anthracite coal in 1906,  prepared for the United 
States Geological Survey, by William W. Ruley, coal 
expert, is now ready for distribution, and copies may 
be obtained on application to the Director of the Sur­
vey at Washington , D. C. Mr. Ruley states that the 
production and consumption of anthracite in 1906,  
amounting to 63,645,010 long tons,  shows a material 
decrease when compared with the tonnage of 1905 
( 69 ,339 ,152 long tons ) ,  which was the largest on rec­
ord ; but in view of the reported condition of the indus­
try at the close 'of December, 1905 ,  the results for 
1906 should be regarded as better than had been anti­
cipated. 

. , . , . 
The Boston Society of Civil Engineers has ap­

pointed a committee to consider the subject of rain­
water run-off in populous districts, where the sewerage 
systems have to take care of rainfall .  The secretary 
of the committee is Mr. Harrison P. Eddy, 14 Beacon 
Street, Boston . and he asl,s t h a t  engineers and others 
will send him any data they may possess bearing on 
the subject. 

----- - - -� ��-� -

The battlesh ip "KansaR" is heing fitted with a wire­
less telegraph outfit. The sending radiuf; i s  said to he 
about 500 miles. 
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BREAKING UP THE ILL-FATED BRITISH BATTLESHIP 
" MONTAGU." 

BY HAROLD J. SHEPSTONE. 

The first-class British battleship "Montagu," which 
went ashore on the southwest corner of Lundy Island, 
In the British Channel , in a dense fog on May 30, 1�06, 
is now being broken up piecemeal by the shipbreakers, 
and gradually the huge warship is disappearing. 

The gallant attempt made to salve the vessel, al­
though a complete failure, was nevertheless a daring 
piece of work deserving of the highest praise. For 
months the Liver-pool Salvage Association , and the 
most skilled workmen from the British docl{yards. 
w ith the most up-to-date tackle at  their disposal , en­
deavored to lighten the shi p  and get her off the rocks, 
but without success. The whole pistory of the opera­
tions was one steady and persistent fight against un­
surmountable difficulties. 

Twenty-four hours after the vessel grounded, prac­
tically every compartment in the ship was full of 
water. The capstan engine room forward, the com­
partments under the forward 12-inch turret, all the 
boiler rooms. the starboard engine room, and the steer­
ing compartments aft, were open to the sea, the water 
rising and fall ing with the tide. The port engine 
loom was tight, but had to be flooded by opening the 
sluice valve between the two engine rooms to pre­
vent the ship taking a heavy list. At high tide the 
water rose about two feet above the upper deck at its 
lowest part, while at low tide the water fell to about 
seven feet below the usual waterline of the ship.  

The vessel rested on a rocky bottom, the general sur­
face being fairly level, but with many pinriacle rocks. 
It was discovered by divers that the damage to the 
bottom was very serious. A large rock penetrated about 
ten feet into the ship under the capstan engine for­
ward. Along the starboard side the bilge lieel was 
more or less carried away, and several large holes were 
discovered. The port propeller, A bracket.  and shaft 
had disappeared compl etely ; the starboard A bracket 
was cracl<ed.  and one blade of the starboard propeller 
was carried away, and the lower parts of the stern­
post and rudder were broken off. To repair  the ves­
sel and pump out the water so that she could be re-
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own boiler. Three more 10-inch pumps and two 8-inch 
pumps were also in course of erection. A week later 
seven more pumps had been fitted up on board. They 
had a total pumping capacity of 8,600 tons per hour. 
Their object was to command the different compart­
ments in which they were placed, and generally clear 
the water down to about two feet above the platform 
deck Owing to the size of the rose-boxes they could 
not clear the water closer to the deck , and efforts were 
then directed to find compartments below this level 
which were tigh t ,  and which could he used as wells 
for pumping sllctions. In the fore end of the ship 
t h i �  scheme had . to he given liP as hopeless, though it 
was partially successful i n  the after part of the 
vessel. Here a U-shaped pocket or well was lowered 
through the hatch of the submerged torpedo room, and 
guided into piace under the deck and shored up by 
divers. 

Although it was found that in many ways the minute 
suhdivision of the ship helped the salvage worl{ , it 
made the work of pumping the ship clear of water more 
difficult. To llrevent the vessel bumping at high water, 
i t  was generally necessary to let her fill up with water 
then, and arrangements had to be made to pump out 

a l l 

quantity of her armor plates, boilers, machinery, and 
chain fittings, were removed. The wreck was then 
purchased by a South Wales syndicate for a lump sum, 
who hope to secure the valuable steel and iron com­
posing the hull. 

The syndicate at once established quarters on the 
island, where they have a staff of some fifty expe­
rienced workmen and a couple of small steamers and 
lighters. Their engineers have thrown an aerial foot­
way, over 500 yards in length, from the top of Lundy's 
precipitous cliffs to the roof of the chart house on the 
wreck. Down this footway the shipbreakers_ pass to 
and from their work. The main deck of the ship is 
a lways awash at high tide ; therefore work can only 
be carried on for a short time daily. When weather 
permits, lighters are brought alongside the battleship, 
immediately below the footway, and piece by piece huge 
sections of the armor plating are being removed from 
the huge carcass and transferred to the shore. The 
amount of work which has been done on the hull will 
be gathered from the huge "bite" which has been 
taken out of the bows on the port or seaward side, 
but it will be many months yet before the "Montagu" 
has been completely broken up. 

The Wreck of the " Montagu " as It Appears To-day Oft 
Luu(ly IslalU l.  

One result of this wrecl, will  probably be that the 
British Admiralty will establish a salvage corps of 
its own. Hitherto it has had to depend upon outside 
assistance, whenever any of its vessels have met with 
serious disaster. So far the British Admiralty have 
not stated what the salvage operations have cost, but 
it is estimated to amount to no less than $500 .000, 
while as to the ship herself, she was built so recently 
as 1903,  was of 14 ,000 tons. and cost the British na­
tion close upon $ 5 ,000,000. What the syndicate paid 
for the abandoned wreck has not been disclosed,  but 
probably only a few thousand dollars . 

• • • • •  

Workmen Coming Ashore lJy the Suspended CalJIe Footbridge Between the Shill anI! t he I:sland. 

Preserving Fru it In N i t rogen During Sh ipme n t .  

At the Paris Exposition of 1900 there was exhibited 
a number of fish that had been preserved i n  nitrogen 
for seven years, without decay. Re:>"rling of this fact, 
Mr. Elw ood Cooper, State Horticultural Commissioner 
of California, was impressed with the idea that if a 
suitable container could be furnished at a low cost, 
nitrogen could be profitably used in preserving Cali­
fornia fruit  du ring shipment to eastern markets. As 
the result of considerable experiment Mr. Cooper has 
1I0W succeeded in producing such a container. The 
container is  a paper box treated with bitumen to pre­
vent the entrance of oxygen from the outside atmo­
Hphere. After the box has been filled with fruit it  is 
closed except for a small opening. A number of these 
filled boxes arE' placed in  a steel cylinder from which 
the air is exhausted. Then the cylinder is filled with 
llUre nitrogen gas and by means of an automatic device 
the boxes are sealed. The boxes are of a size to fit the 
wooden cases 01' crates in which fruit is ordinarily 
shipped.  The cases of frui t  can be shipped in an ordi­
nary box car which is  considerably lighter than a re­
frigerator car and has twice the capacity. Mr. Cooper 
has paclied pfa rs. grapes. cherries, etc. , in nitrogen, 
ano tali en t h E'm from the containers after five months 
in perfect con dition . Fmit t hat was not in good con­
dition when pad,ed w h l' l I  rem ()vp(\ from the containers 
showed thfit dpcay was arrested as SOOI1 as the oxygen 
was excluded. 
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floated was the task the British Admiralty assigned 
to Admiral Wilson, and every possible assistance was 
rendered him in his work. 

After a complete examination of the ship, i t  was 
decided to pump the water out  of the vessel as far 
down as possible by pumps driven by compressed air. 
Before this was done the battleship was lightened by 
removing the 6-inch and smaller guns, torpedo nets, 
chain cables. etc. Owing to the surrounding rocks and 
shallow water, only lighters or very small vessels were 
able to approach to the wreck. This added greatly to 
the difficulties of the operations, as in  most cases heavy 
weights, such as boilers, etc., had to be first hoisted 
into lighters. One of these craft, containing four 6-inch 
guns and several tcrpedo nets, in being towed was 
carried by the current ('vel' the rocks and foundered. 
She was, however, successfu:!:v salved some weel,s later. 

Within ten days from the disaster the following cen­
trifugal pumps were in action : One 1 2-inch. t.hree 1 0-
inch, three 8-indl . one :, -inch, and one ::-inch . a n o  
a.n additional 1 2-inch pum p was available 011 hoard 
one of the salvage boats sUPlllied with steam frolll her 

the various cOlll partments rapidly, say in about eight 
h ours. It wa::, not practicable to provide special 
pumps or suctions for all the minor compartments, 
and t ime did not permit of the suction pi pes being 
moved from one compartment to another. Drain hole� 
had therefore to be cut-mostly under water-to enable 
the smaller compartments to drain into the larger 
ones, where PUlllP suctions' were fitted. 

The next task was the covering over of the hatches 
to the engine and boiler rooms at the elevation of the 
'm ain dedi by plates. Then a number of camels, or 
tanks, were fixed along the side of certain portions of 
the ship.  By experiments it  was estimated that to 
float the vessel safely ,  a lliant capable of producing 
6 .000 cubic feet of air ]ler minute would be required to 
drive the water out of the ship.  I t  was obtained. but 
failed to respond to the gallant efforts of the salvage 
operators. 

On August 6 last the Brit ish Admiralty.  after nearl y 
fi rteen months' strenUOUH  f'ffort,; t o  re ftoa t t h e  war­
sh i p . (h"c- idN! f hat t h e  task was hopf'lesK and ahand()IIf'(j 
it. Before doing so the vessel 's heavy guns, a large 
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RECENTLY PATENTED INVElfTIOlfS. may be removed for the purpose of cleaning mechanism whereby to adapt the bit for an Concrete construcMon, reinforced, G. M. 
Of I ntere.t to FarlDera. or to permit the Insertion of new parts wlth- effective service In a hard mouth as In a soft conc���:a�onsi��:iIO�: " reiDio�c"'d," ii: . .  F: 865,490 

BARN-DOOR -S S T Iran out interfering with or removing adjacent or or normRI mouth by Increasing or decreasing Cobb • . . . . . • . . . . . . . . • . . . . . . . . . . . . . . . . •  865,477 

'I 'he door Is of ' the ' SlldCInHgOOt
L
y

E
p

Y
e' and

Yl
r
s
o

'dlvlded' coacting parts. the leverage at the driving end of the cheek Controlling device, A. E. Handy . . . . . . . . . .  865,383 Converter, R. Baggaley . . . . . . . . . . . . . . . . . . 865, 671 
horizontally In halves, or sections, one of I FURNACE ATTACHMENT.-J. R. MOLER pieces. Conveyer, J. D. Travis . . . . . . . . . . . . . . . • . .  865,455 

d R G D h Conveyer, G. C. Horst . . . . . . . . . . . . . . . . . . 865,591 
which is suspended from the other and adapted ' an . • MOSER, enver, Col. T e invention NOTE.-Coples of any of these patents will Conveyer and elevator, J. H. Weston . • . . . .  865,837 
to slide upon a rod or rail forming an at- pertains to Improvements In furnaces, and the be furnished by Munn & Co. for ten cents each. Conveying apparatus, A. & J. M. 

8
:�iJ7, 865,778 

tachment of the upper one. Thus the door object Is the prevention of smoke when the Please state the name of the patentee, title of Cooker and processer, agitating, J. Jen-
may be opened or closed as a whole, or the furnace Is charged with fuel by admitting all' the Invention, and d:>.te of this paper. COrd

nl:�.iust�;,"G: "A: ' Robin';o"; : : : : : : : : : : : :  �:;g:�� 
movable section may be opened or closed Inde- and steam Into the lire box. By attaching the Core support and bearing member, W. 
pendently. 'rhe Improvement Is In doors which mechanism to the boiler front Instead of to cornF')li;���d sh�it: 'D: - 'uIiiho�';,"jr : : : : : : : :  �:;g:��� 
are made double, or In two parts, or sections. I the door It Is not subject to jar and strain INDEX OF INVENTIONS Corset, A. Assoratl . . . . . . . . . . . . . . . . . . . . . . 865, 852 

GRA VI'l'Y LITTER _ CARRIER. - E. JOR- ' when the door is opened and closed. 2���e�bTI�!:\:tdil:: ��vt ·  wiidaso"; : : : : : :  �:;g:+� 
DALES, Pleasant Springs, Wis. The invention For which Letters Patent of tbe 2�!��'!r�b���e�b:vilkt ���:f�: 'io� 'cut'ti�g: 865,540 

rplates to loading and unloading devices, and H01l.ehold UtIlUle.. p. S. Ward . . . . . . . . . . . . . . . . . . . . . . . . .  865,461 
its object is the provi�ion o. f a new and 1m-

I 
STAND.-H. C. C HAMBERI,I N,  United States were Issued Crate, E. F. Hulbert . . . . . . . • . • . • . . . . . . . . .  865,705 

I d f . Olyphant, Cream cooler, M. A. Muncy . . . . . . . . . . . . . . .  865,515 IH'oved carrier, more :speclally des gne 01' Pa. In this patent the Invention relates to Culinary utensil, W. & H. Kuebnleln . . . . . .  865,917 
conveniently carrying lItter or other material stands such for Instance as are used for for the Week Ending CUIV:[:�ctur�Os�d��% f"o�d m:����r J. b�Ng:.. from a barn or other building to a distant , suppo�ting boilers and an�IOgOUS members In son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,968 
wagon or cart for carrying the material away. connection with heating stoves and furnaces. September 1 0, 1 901. 2���!�'i:' �;m:,:ag�rrelnd . . ·.;.ot��: "ait-"'r�'a't"': 865,571 

SEL1<'-FEEDER 1<'OR CORN-HU SKE R S.-O. I t  relates more particularly to a type of stand A. Beyland . . . . . . . . . . . . . . . . . . . . . . . . . .  865,701 
C. MOORE, Morrow. Ohio. One purpose of the used In households for supporting a vertical A N D E A C H B E  A R I N G T H A T D A T E 2���:1� :t�eet�1::r� t· R�' o�T���.�I�� : : : : : :  �:;g:�� invention Is to Improve upon the device for boiler of the type commonly used in connec- I See note at end of liat about copies ot these patent •. ] Curtain suspending device, window, A. A. 
which Letters Patent were formerly granted to tlon with the ordinary range or cooking stove. Cus��:e tI�'; · wh��I: ' C: 'A: ' 'M:��ien : : : : : : : : :  
Mr. Moore ; to such an extent as to provide a CLOTHES-DRIER -E A. THORNTON , Advertising apparatus, W. Henke . • . . . . . . . .  865,494 Ccuttllng ttOOl, E· dW. Laddf . . . . . . . .  "H" "H" 

865,520 
865 , 4 1 1  
865,918 

construction wherein a band cutter Is asso- . '  . Advertising machine, rotary, H. T. Cole . . 865,681 yc es, wo-spee gear or motor, . . 
. h b dl . Id tt b '  O maha, Neb. This drier Is of a style capable Aeroplane, D. L. Moorbead . . • . . . . . . . . • . . . .  865,419 Fuller . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865, 58:1 

clated wit a un e-carrler, sa cu �r emg of suspen sion from a stable support. I t Is I Air brake bose coupling, E. W. Sbaw . . . . .  865 , 61 5  R���:?I';;la�p,WiI.W:J�g�e�g�;;t" : : : : : : : : : : :  ��:m 
so constructed as to cut the w rappmgs of 11 bl d I t bl f d i d All' compre.sor, G. C. McFarlane . . . . . . . . . .  865,424 Dental 1!lllng. and tbe like appa t f 
l)Undles and also loose material fed on the l eas y assem e . n 0 usa e orm an ra se I All' compressors, control of electrically making molds for tbe 'castln:a o�� V'/ , or lowered at wIll. The parts are adapted for driven, E. Hill . . . . . . . . . . . . . . • 865, 388, 865,389 H. Taggart . . . . . . . . . . . . . . . . . . . . . . . . . .  865,823 c
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I
' quick detachment from each other so as to All' �flrp�����r.s: . .  ���.�s . .  ��� . :,:�I��.d.I��: . . �: 86." ,390 Desk lid support, Decks & Drennan . . . . . . . .  865,481 

, " , ' permit them to be placed In contact and All' sblp, W. S. Mielcarek . . . . . . . . . . . . . . . .  865,415 Display cases, extension bracket for gar-
used In connection with the lower feed which wrapped together forming a compact bundle Amusement apparatus, portable, 'r. A. & T. Dlspy!�ntme�ns '¥or t�i: or' tj,�' iike; 'F: ' j.: 865,735 

receives material from the carrier, which ' H. Fulton . . . . . . . . . . . . . . . . . . . . .  , . . . . . . .  865,584 Williams - 865 465 
d h '  for storage o u t  o f  the way, when t h e  drier Asbestos covering and plaster to a bot air Display rack ' coii�psible' "  M "  Mayer 

. . . . . . 
865 :790 spreader serves to distribute an t m out ma- is to be removed from its support. duct or pipe, device for securing an, Dltcblng macblne, G. C. ' Grlmn . . . .  : : : : : :  865,381 

terlal from the center toward the sides of G. PuUets . . . . .  , . . . . . . . . . . . . . . . . . . . . . .  865 , 610 Dltcblng lI'acblne, J. B. Hill . . . . . . . . . . . . . .  865,702 
the lower feed-carrier. CARPET-BEATER.--C. S.  PHOEN I X , Oberlin, Automobile, E. Hyslm . . . .  : . . . . . . . . . . .  '

,
' 865,901 I Draft attaci-ment, Maginn & Cary . . . . . . . .  865,924 Automobiles, compress?d air motor for, F .  Draft equalizer, O .  M .  Fisber . . . . . . . . . . . . .  865,371 

or General I ntere8t. 

1<'OLDING RACK.-J. J. RONAN and J. F. 

Ohio. In this instance the Intention Is to G. Herrington . . . . .  ,' . . . . . . . . . . . . . . . . . .  865,496 Draft equalizer, G. P. Sampson . . . . . . . . .  865,534 provide a new and Improved carpet or rug Awning, roUer, E. T. '[o'Jssalnt . . . . . . . . . .  865,729 Draft equalizer, L. E. Doron . . . . . . . . . . . . . .  865,634 
b d ..  d h 11 Axle lubricator, J. Aden . . . . . . . . . . . . . . . . .  865,347 Drains traps etc. clamp for W J Tay-eater, arrange to auor t e desired exiblllty, Bacteria, growing and distributing nltro- lor . . . . : . . . .  :. . .  . . . . . . . : . . .  : . .  : . . . . . .  865,810 to stand rough usage for a long time without gatberlng. G. H. Earp-Tbomas . . . . . . . . 862,965 Drumbeadl.>g machine, M. Mauran . . . . . . . .  865,41 3 
danger of breaking, and to prevent Injury to Badge, camp\,lgn, �. Jacobsen . . . . . . . . . . 865,905 Du t laying compOSition, road, C. Ellis . .  865,578 HARRY, Jersey City, N.  J. In this case the Bag bolder, C. G. Carlson . . . . . . . . . . . . . . . . 865,760 Dust pan, C. W. Jackson . . . . . . . . . . . . . . . . 865,643 

invention has for one of Its objects the pro- the threads of the carpet or rug on which the Bait, artificial, D. W. Brown . . . . . . . . . . . . 865,676 Dust suction apparatus worked bv means 
b t l d Bait, artificial fisb, J. D. Credelbaugb . . . . 8�, 683 of an electr�mobr, portable, A. vision of means capable of general use, but ea er s use . Balance, joUv, W. A. & J. C. Moore . . . . . . 865,420 Heln . . . . . . . . . • , . . . . . . .  , . . . . . . . . . . . . . .  '865,387 

<'specially adapted to be attached to the back WINDOW-WASHING DEVICE.-W. G. Balers, self-feeder for, O. Scbubert . . . . . . .  862,614 Dye and making same, red orange monoazo, 
I Band cutter and feeder, C. Cbrlstlansen . • 865,867 Herzberg & Spengler 865 587 of a theater chair, to be extended therefrom H I M ROD, Washington, D. C. The design in this Bearing, roUer, H. W. Alden . . . . . . . . . . . 865,472 Dynamo or tbe like Vande��eli ' &; .  p" 'o�t�r 865' 732 

to form a shelf for supporting a woman's hat Invention Is to provide a simple and practical Bea" lng, roUer, S. S. Eveland . . . . . . . . . . . .  865,636 Eaves trougb hanger, E. D. Greeley . . . . . .  865 :639 Bcd bottom fabric, wire, H. Rlcbardson . . . 865,799 Elastic and plastic substances produc-or other object, and to be folded up and out device for washing the exterior of windows Beet topper, A. Gudmunsen . . . . . . . . . . . . . . . 865,885 tlon of, L. Stange . . . . . . . . . .  ' . . . . . . . . . .  865,S07 
of the way when not in use. without exposing the workman to danger, or Belt sblfter, R. Wentscb . . . . . . . . . . . . . .  865,737 Electric contact rail, E. W. Farnbam . . . . .  865,879 Billiard table, convertible pocket carom, P. Electric motor controller C S Lee 865 970 SADDLE'l'REE-HORN.-L. L. NELSON, Pa- even the discomfort of the outside all', the M. Cunnlngbam . . . . . . . . . . . . . . . . . . . . . .  865,874 Electric motor controller ':tta�bment: ' 'A: ' 
ducah, and E. L. R�;EDER, Little Cypress, Ky. deyice being worked from the Inside of the Bln�er\ cord bolder for self, B. R. Ben-

865,754 H. Matbewson . . . . . . . . . . . . . . . . . . . . . . . . 865,412 
This horn comprises a body portion,  and out- window and without opening the window ex- Bleac't%� po�d�; ' �h�;;'b;';'; ' �i."�i�u��,,; : : : :  865,651 

Elec���tro'Rr!�:-"'w�'M�o�ow".,�? �:��� . .  ��� 865,813 
dl . ti Id I t cept for a small space at the bottom. Blind operating device, window, D. F. Lon- Electric motors, metbod and means for :x�:�I:in�n�r:::.w�::\o�/r;�;�IO:g 

a�d 
e :a�I:; B EDSTEAD.-ELIHUE BLACK NELL, 1<'errls, Bloci':ga�e� ' B'uli.ii,;g · " ;I��k: " " " ' " . . . . . . . 865,922 Elec��::,tr��!�f';to�; :: . �Og���';li : : : : : : : : : :  ���:�� 

the latter provided at Its lower end with a Texas. In this case the ob�ect of the inven- Block Signal, P. 1. Cbandeysson . . . . . . . . . .  865,866 Electric sWltcb. Hewle _ ,  & Button . . . . . . .  865,588 Boring cyllno�rs, apparatus for, G. H. Electric time swltcb, W. D. Ross . . . . . . . . . 865,432 depending tongue and sloping upwardly on tlon Is to provide a new and Improved bed- Ward . . . . . . . .  " . . . . . . . . . . . . . . . . . . . . . . .  865,548 Electric wiring, break arm for, W. A. 
opposite sides of the tongue and then re- stead which Is simple and durable In construc- Boring device, cylinder, D. H. Rowe . . . . . .  865,533 Artbur . . . . . . . . . . . . . . . . . . . . .  " . . . . . . . .  865,473 Boring macbine, post hole, L. J. Van Kirk 865,457 Electrical accumulator, J. Knoblocb . . . . . . .  865,503 turned, forming Inner faces of the plates and tion, capable of being easily and noiselessly Bottle, E. H. Campbell . . . . . . . . . . . . . . . . . .  865,864 Electrical distribution system, J. B. Entz . 865,368 
having front and rear of the tongue down- moved about, and convenientl y  passed In or Bottle and the like, Walters & Henderson. 865,832 Electrical purposes, coil for, E. W. Jodrey 865,907 Bottle attachment. ( l .  '1'. Trommald . . . . . .  865,545 Electrodes and heating by electricity and wardly facing shoulders arranged above the out of a narrow door of a room whenever It Bottle tilling machint'o K. KI."fer . . . . . . . .  865,395 1 combustion, baking carbon , E. F. 
tongue and on lines In front and rear of the Is desired to do so. Bottle, non-refillahle, .r. M. 1�lrker . . . . . . . .  801i.710 Price . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865,608 Bottle, non-refillable, .;. R. Ramsden . . . . . .  865,939 Electrotype locking apPGratus, J. J Floyd . 865,581 plates. Bottle stopper, LeDer & Scbubert . . . . . . . . .  865,405 Elevated carrier, W. Louden . . . . . .. . . . . . . . 865,509 

WATCH PROTECTOR J F J - achlne. aa. -ecll. alcal Device.. I 
Bottle stopper, M. Linker . . . . . . . . . . . . . . . . .  865,406 Elevator bucket, 1. O. Robbins . . . . . . . . . . . . 865,611 - .- . IERZ, ersey nIL .... Bottles and tbe like, bolder for colfee, J. Elevator sbaft closure and operating means 

City, N. J. The purpose of the Inventor is to REGI STER.-LouISE A. SALTER, Niles, Cal. H. Janssen . . . . . . . . . . . . . . . . . . • . • • . . . .  865,644 tberefor, S. E. Austin . . . . . . . . . . . . . . . .  865,750 Box making macblne, W. Robinson . . . . . . . .  865,530 Embroidery, manufacturing, H. Haberer . . 865,640 provide novel details of construction for an 'rhe object Is to provide a register or coun- Box sbaplng machine, veneer, Wrenn & Engine. See Gas engine. 
attachment to be placed and secured in the tel', more especially designed for reglster- Martin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,468 Engines, antlsllpplng device for traction, . t '  f t k t d th t i d pted Bridge, draw. G. A. Wieland . . . . . . . . . . . . 865,839 I. N. Mltcbell . . . . . . . . . . . . . . . . . . . . . . . .  865,417 m erwr 0 a ves poc e , an a s a a ing the strokes or revolutions of engines, Brusb, fountain, H. A. Bierley . . . . . . . . . . . . 865,351 Engines, Ignition system for explOSion, R. 
for quick and reliable adj ustment, whereby the pumps, and other machines and devices, and Brusb, pollsblng, F. P. Cbapot . . . . . . . . . . . .  865,762 Varley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,663 

h b d t h bl Buggy body extension and rear seat attach- Engines with explosive mixture, apparatus pendant of a watc may e e ac a y con- if attached to a pump, to Indicate the amount ment, W. J. �'oater . . . . . . . . . . . . . . . . . . .  865,690 for sunnlylng explosive, C. G. Dean . . .  865,767 
nected with said attachment and held In the of liquid pumped In a given time, the register Building block, waterproof, Noack & Mar- Eraser bolder, M. F. Creaban . . . . . . . . . . . .  865,764 
pocket until designedly released by the owner. being arranged to permit of conveniently stop- Bur��� ·S." T." 'viil��;'' ' : : : : : : : : : : : : : : : : : : �:;g:�� Etcb��g J�I�:S'G.l';;�::i's . ��� . . �:P��·���� . .  f.o:: 865,884 

HOLDER FOR PA STE.-O. DREHER, ping or starting It at any time without stop- =�n��, c1�t"J: lc·bn�ide�te���� . : : : : : : : : : : : :  �:;g:�+ �i����tI�"gurwhh::I�' �: �'. &G�in�' .�.a.r:�� : : �:;g:��g S troudsburg, Pa. This invention relates to ping the machine on which It Is applied, and Calculating macblne, B. �'. Stump • . . • . . . •  865,S08 Eye sbade, F. O. Ellis . . . . . . . . . . . . . . . . . . .  865.484 
improvement in holders for paste, mucilage, to allow of setting It quickly back to zero. Calendar and bolder ther�for, T. H. Cox . • . • 865, 871 Fan, centrifugal, W. E . Allington . . . . . . . .  865,962 Car brake, mine, S. R. Green . . . . . . . . . . • •  865,378 Faucet, W. H. Swift . . . . . . . . . . . . . . . . . . . . .  865,451 and the like, and more particularly to means DENTAL PLUGGER.-·G. H . SHANNON, Car door mecbanlsms, safety clutch for, �'aucet, W. S. Cooper . . . . . . . . . . . . . . . . . . . . 865,568 
whereby the paste and brush may be sup- Cambridge, N. Y . The plugger has an ex- Car ��o�·o���.:1:��';?�e�i.·a·";I��; ''-a'f"i;; �i�tcIi 865

,
920 �::� ����rGhe;r.:r,D��WCur·r;':'; · : : : : : : : : : : : :  �:;g:�+g ported in the same receptacle and the brush terior surface free from projections, and In for. C. A. Lindstrom . . . . . . . . . . . . . . . .  865,921 Feed water beater for steam boilers, di-

kppt moist at all times. Mean s provide for which all of the operative mechanism Is so far 2:�, e��al��n��ruJ��.:" . ���I.���: . �' . .  ����:�: : �:;g::':4 I FeecI:r�t �;;:'e�';,t' l· R':Il�m�� : : : : : : : : : : : : �:;g:�i� 
holding the brush In the same receptacle removed from the mallet section and Is in Car baullng device, A. Ardell . . . . . . . . . . . . 865,849 Fibers. macblne for working or dressing 
which contains the paste and whereby It such angular relation thereto as to be well Car mover, M .  N. Sbell . . . . . . . . . . . . . . . . . .  865,438 textile, Mellor & Vllly . . . . . . . . . . . . . . .  865,51 2 
may be automatically moistened as it is with- without the month of the patien� being 8:�: �:il����r H�l·��t·B!:ierS' . ������� : : : : : :  �:m;:�g �H::' o�a��fes�iC!�lkin�' !eta�ft��onT: ' 'A: 865,687 

drawn for use. operated upon, thus rendering It possible with Car, railway, A. Becker . . . . . . . . . . . . . . . . . .  865,561 Edison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,688 
CAR'l'R I DGE.-C. N. D I LATU S H, Hagerman , this Instrument to reach cavities in teeth which g:� �����r��g leTt,:':�mH .. .  �' . .  ���� . : : : : : : : : : :  ��:�� �m:�inre:����at�'s, H;'II�e; . . i��ily" &; . C,;I: 865, 691 

Idaho. The object of the Invention is to by reason of the limited spaee In the mouth Car stake, J. W. Stokoe . . . . . . . . . . . . . . . .  865,448 low . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,912 

provide a cartridge arranged to Increase the � and close approximation of the jaws have been 2!�' ��'iIe�rf�����YJ.WS. F A;��:�!: Jr . . . . . .  865,500 �l�� :�if.r:�IS��,:-:ga.!'ut<�nafl�,ckrnA."j.oej,: 865,718 

penetrating power and carrying capacity of � heretofore more or less Inaccessible. Car window, W. F. Kles�Y:" � .�� .�'�:?: :g:l:ll Flr:tsb':.ltte�: · ii." ii: . it ... "." . .  : : : : :  : : : :  : : : : : :  �:;g:�� 
the cartridge. By using a loose filling material 1 MAGAZINE-PHONOGRAPH.-A. A. l'RA'l"r, Carbureter, W. R. Park . . . . . . . . . . . . . . . . . . 865,522 Firearm, take down, F. C. Cbadwlck . . . . 865,357 
between the wads the slightest crevices on New York, N. Y. The object of the inventor g:�g��:�:�: �: %. SJ:�!�� . : : : : : : : : : : : : : : :  �:;g:g�� Fire::;:::,::; .c������� . .  ��� . .  ��� . ���:?: . . �: . . �: 865,726 
the side of the shell or casing are completely is to provide a phonograph arranged to carry Card, tally, E. D. McKenna . . . . . . . . . . . . . . .  865,795 Fireplace and cblmney. lJ. Z. Keeney . . . . 865,909 
filled and hence a tight joint is produced. a large number of record rolls, to enable the Carpet boldlng sprlnl!'. veblcle, D. F. Arm- Fireproof latb, W. Meier . . . . . . . . . . . . . . . .  865,791 

COMPOSITE STRrCTURE.-A. DE MAN, user to select any one of the rolls to be cart���Oe�g "I�k' "�';d " in��iid," 'r: " M�ile�: 865,851 �'.reWr(:,';,fzelVI���� . . f���� . .  �'�� . ���?: . . � .. .  �: 865,374 
New York, N. Y. The aim of the Inventor Is to played, to provide a simple mechanism for cart::,.:'IS�rank" ·t�;';'i,,;g" ;;,�cj,i�i'; " F·. " ·M:: 865,514 �::���g "'i:i�cb��e,S'h�re�� Sl ...... ·p.;r . .  : : : : : : : :  �:;g::l� 
provide a structure in which the reinforcing accurately bringing the selected roll In play- Peters . . . . . . . . . . . . . . • . . . . . . . . . . . . . . . . .  865,523 Flat Iron cover, A. Deegan . . . . . . . . . • . . .  865,76� 
members are held against movement In the Ing position, to automatically start and stop Cartridge, C. A. Bailey . . . 865,853, 865,978, 865,979 Flue cleaner, A. Muller . . . . . . . . . . . . . . . . . .  865, 65:1 

cementltious body, to insure a total trans- the machine at the end of the piece. g:trn:e���t3.r' l· l· c:��\"o"n :::::::.: : :  : :  : :  �:;g:�!Pz :���bl:.fpp�ar�:r, ��,�C��w��d�kl�3r��� . : : : : :  �:;g::�� 
mission of the stresses from the metal members PROPELLING MECHAN I SM FOR BOATS. 2!��:g��r P�y�gi�g'cI��ur�,;, !���[;�ki." W·. 865, 562 Forkbln!f,g H�e'Y. · va:���,ce�I:� . 1.1����' . . .  ���-

865,620 
to the surrounding concrete, It being under- -W. T. MOONEY, Parsons, W. Va. An object Watkins . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,835 Foundry molds, macblne for making, G. 
stood that In order to obtain a perfect even of the Invention Is to provide a device which g�::� �!�f��eradfus:bleBlb��::" iti�l�y "& 865,352 Frani.;. M:ealf:r..ep,:ooi · ;':I;,;i';,� ' f����: ' " ' '  865,51 1 

transmission the anchoring device should be will act in a direct line with the length of I Ruger . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,431 �'rlnge brusblng macblne, H. S. Wilcox . . . 865,840 
continuous and uniform in amount or effect the boat and directly against the water, the Cha'W��n::p . �����' . .  ������I.e. ,��'.".e.r: . �: . .  �: 865,898 ���l� ��t�::�f.r d:�.i�,:,' . .  �' . .  �: , ��.e.a.��� : : : : �:;g:��! 
throughout the entire length of the reinforcing propeller being so constructed that It will Cbannellng macblne, C. P. Stanbon . . . . . . .  865,957 Fuel for beating purposes, supplying, Kel-
member. automatically open and close during back- 8��s.:'elr'!ts'T�· Frin:o��� . .  : : : : : : : : : : : : : : :  r�:�¥� Fun�:r. \r.H�:�e;��er . .  : : : : : : : : : : : : : : : : : : : :  �:;g:�g 

GRAIN-DI STR IBUTER.-N. L. HECK M AN, ward and forward movements thereof, so that Cburn, W. A. Cutler . . . . . . . . . . . . . . . . . . . . .  865,684 Furnace. See Y-etal melting furnace. 
Springfield, Ohio. Grain Is moved outward, it in forcing the boat ahead will be opened t'bu:;ens�.I:ld .���t.e: . .  ����� � '  . . .  c.o.�?���?: . .  �: 865,594 

FurnJ':;� ��� . .  ����I.�� ,  .�ech.��I.S.".': . .  �: . .  �: 865,8roS 
descending through the cup by the portion of or expanded and present a large area to the Cigar lighter. C. D. Vaul!'hn . . . . . . . . . . . . . .  865,830 Furnac"s, fuel feellIng device for, F. Pal-

865,72:1 the movable wall of the sleeve, which Is of water and during Its forward movement will 8l:::;'�lnf. �clt��;, ':: . .  �: . �·.0.0? . : : : : : : : : : : :  �:;g:��� Fusele;R:;.g R: '6: ' c�i� . : : : : : : : : : : : : : : : : : : : :  865.567 
gradually Increasing diameter, so that, when be folded or closed in order to present little Clevis, G. W. Barnett . . . . . . . . . . . . . . . . . . 865,626 Game apparatus, H. B. McCullocb . . . . . . . .  865,794 
descending grain reaches a point where the surface and resistance to the water. 8l��k, ���g��: i>�IPil. Leas . . . . . . . . . . . . . . 865,598 g:�nie;fp�����ew� ��ZZ�jiry":��� . � .����� : : �:;g:�� 
inclined wall begins to closely approach the AIR-SH I P.-C. I\ICCOR�I ICK, Russell, Iowa. Clotbes line support. J.  Lyncb . . . . . . . . . . . .  865,923 Garment supporter, K. Conry . . . . . . . . . . . .  865.869 
end of tbe lIuted roll it has passed outward The invention Is In the nature of a mechanical g::���, d�� E: �rl£�t & . T." j: . Sturte�a�t : : �:;g::g� Gat·�'l:I�al�uP����':'��' . .  ��I�.t��� . .  �I.I?� . .  ���' . .  �: 865.554 
beyond the end of the roll, which end Is substitute for a balloon .  The all' current ,  Clutcb for automobiles, driving, C. Wen- Gas engine, J. W. Burkett . . . . . . . . . . . . . . .  865.677 
('oyered by the sleeve so that grain cannot be generated by the fan of this lIying machine Clut��rlf fo;' " dO;;"" 'op���tl'n'g "  ��cIia�i.m;,: 865,666 g:: ��!.:,nepe::i, ���l�l�g," j: ' i;i: SmitIi : : : :  ��:��� 
pocketed or squeezed between the wall and w ill on being dellected downward by the curved safety, C. A. Lindstrom . . . . . . . . . . . . . .  865,714 Gas bolder. G. E. Crosby . . . . . . . . . . . . . . . . .  865,4SO 
the end of the lIuted roll, and preventing the aer�Plane, have a tendency to raise the same. Coalc. os:' KI��g' .�.���I�::: . . .  f�: . .  �.a.��I���: 865,913 

Gas'Qu:::.���g . . .  a.�� . .  ����I����: . . � . . . .  �: . .  �: 865,727 
uncontrolled escape of any grain. Also this lifting operation will be aided by Cock, L. C. Lewis . . . . . . . . . . . . . . . . . . . . . . . . 865,506 Gas, manufacture of illuminating and heat-

the 'elaSticity of the all', the fan having a 2��� g;!t�' l geo�:x� . : : : : : : : : : : : : : : : : : : :  �:��� Gas 1;;'�tP�: f· Jleg�:�g.;ub,;;g · : : : : : : : : : : : : �:;g:�� 
Hea ti n g  and Lighting. tendency to rarefy the air above the craft and Colla r pad, fiexlble borse, J. H. Taylor . . . .  865,543 Gas prodncer, M. V. Smltb . . . . . . . . . . . . . .  865,954 

GAS-BURNEH.-G. S. ANDREWS, Butler, Pa. compress the all' heneath the craft In the Coll�ow:;�m.n.� . .  �������' . . .  �.o:��: . . .  � .. . .  �: 865,934 
Gas s�����er�, . .  �����. �:�?��.I�� . ���, . . � .. .  �: 865,616 

'rhe improvements are In Incandescent gas practical operation of the Invention. com::!��ln:a��!��� o';;�tbab��o tbo: on�rr� g��:: 'i. I;r. Ht:g;int" : : : : : : : : : : : : : : : : : : : :  �:;g:�� 
burners, the Invention relating more partlc- BRIDLE-BIT.-F. GUIliDEZ, Caracas, Vene- releaolng device for tbe matrices In, Gate, B. S. Edwards . . . . . . . . . . . . . . . . . • . . . .  865.577 
ularly to construction and means for sup- zuela. The purpose of the Inventor Is to pro- com��est ll��e\t�hb · : : ·. : : : : : : : : : : : : : : : : : �:;g:¥�� g::�, sf.'i���!:': 2::I��, ;Yo JM:. BC'!'Ft��:865,i;69: �:;g:g�t 
porting the various parts going to make up v ide a constl'lletlon of hit  particularly adapted Concrete beam, 1'. Barre . . . . . , . . . . . . . . . .  865,963 Gearing, yleldabJe. T. H. Gannon . . . . . . . .  865,4Afl 
the burners. The object is to so ('on stl'llct and I for use upon mules ; an d further to provide f:����=�: �\��� n::'::�l��' !;'('�;'e�r(.��an�: 865,71 7 .gf�"e":tor';nd SP�ol����nt b�h�����or. G. M. 
connect the various parts that any of them

, 
a simple and con ven iently-operated adjusting 'l'ower . . . . . . . . . . . . . . . . . . . : . . . . . . . . . . . .  865,454 1 Graham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865,488 
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lllass lifter. plate. O. N. Staley • . . . . . . . . .  865.444 
Glass 8urtac('fi, cowpoulld for treaUng, R. 

Hogan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865,1189 
Globe fastene,·. L. G. Duer . . . . . . . . . . . . . . .  865,366 
Grain shock 01' sheaf loader, D. A" J. i ... . , 

& R. C. Stewart . . . . . . . . . . . . . . . . . . .  . 
Grapnel for boring tubes. J. Blenfalt . . .  . 
Grate, W. McClave . . . . . . . . . . . . . . . . . . . .  . .  

865.446 
865.756 
865.929 
865.763 
865,627 
865 .426 

Grater, nutmeg, R. J .  Clark, Jl' . • • • . . • • • •  
Grinder. disk. W. Brower. et a! . • . . . . . . . .  
G rinding apparatus, Norris & Shoemaker . •  
Grinding carding cyllnden, means for. G.  

Koster . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865,401 
Grinding disk truing apparatus. J. A. Stans-

bury . . . . . . . . . . . . . . . . . . _ . . .  _ . _  . .  _ . . . . . .  865.959 
Hammer, A. K. Harford . . . . .  _ .  _ . . . . . . . . . .  865.889 
Hammer power, P. S. Macgowan .  _ . . . . . . . . 865,787 
Hammers, Dut and holt turning attach· 

ment for pneumatic, C. Wilson . . . . . . . . 865.622 
Harrow, E. L. Cudal-ack . . . . . . . • . . . . . . . . . .  865.873 
Harvester and shocker, combined corn, G .  

T .  Patten . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.655 
Harvesting machine, corn, G. S. Colrman . •  !l65.360 
Harvesting machine, corn, N. & J. L. 

Brown . . . . . . . . . . .  . . . . . . .  . • • . . .  . .  . . .  . . .  865.861 
Hat protector, J. S. Mills . . • • • • • • • • • • • • • •  865.926 
Hay carrier. H. L. FerriS . . . . • . • • . . • • . . • • 865.689 
Heating device, A. A. Radtke • • • • • • • • • •  865.527 
Heating system. F. A. Simonds . . . . . . . . . .  865.439 
Heating systems. automatic regulator for 

hot water,_ 
A. Catchpole . . . . • . • • • • . . •  865.865 

Hlnl!'e. S. R. Hewitt . . . . . . . . . . . . . . . . . . . . . .  865.895 
Hinge. door. Keith & Lister . . . . . . • • . • . . . . 865.911 
Hitch. curb safety. A. Boyd . . . . . . . . . . . . . .  865.757 
Hoe. adjustable. J. E. Davis • • • • • • . . • • . •  865.632 
Horseshoe. M. A. Liebert . . . . . • . • • . • • • • • •  865.507 
Horseshoe. A. D. W .. rd . . . . . . . . . . . . . . . . . . 865.960 
Horseshoe pad. J. B. McArdle . . . . . . . . . . . . 865. 422 
Hydraulic motor. F. W. O' Brlen . . . . . . . . . . 865.796 
Igniter. sel f. R. E. Berthold . . . . . . . . . . . . . . 865.755 
Igniter system. R. Varley . . . • • . • • • • • • . .  865.662 
Induction motor. C. P. Steinmetz • • • • • • . •  865.617 
In k  well. C. Jackson . . . . . . . . . . . . . . . . . . . . . 865.782 
Insect catching tape, receptacle for, S. V. 

Kay . . . . . . . . . . . . . . . . . . . . .  . .  . .  . .  . .  . .  . . .  865.596 
Insulating coupling. G. F. Dreher • • • • • • • • .  865.483 
Insulating machine. H .  D. Saylor • . . • . . . • .  865.612 
Insulating material and producing the same. 

C. L. Norton . . . . . . . . . . . . . . . . . . . . . . . . .  865.606 
Insulator. Henderson & King . . . . . . . . • • . .  865,697 
Invalid cha ir. folding. G. H. Storm . . . . . . . .  865 .541 
Ironing told collars, machine tor, L. R .  

Helm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.977 
Ironing machine. W. Bartholomew . • . . . . . . .  865.753 
I roning table. G.  Foster . . . . . . . . . . . . . . . • • . .  865.637 
Jack and restoring drop. combined, E.  J. 

Grenier . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865. 379 
Jewel setter. pallet. L. H. Miller . . . • . . . . .  865.925 
.Tolnt mold. T. Hogan . . . . . . . . . . . . . . . . . . . . . 865.897 
Journal bearing. F. H. Howard . . . . . . . • . . .  865.899 
Key guard and stoP. H .  M.  Benedict . . • • • •  865.855 
Knitted web. open work . R.  W. Scott . • • .  865.660 
Knockdown box. L. E. Reynolds . . . . . . . . . . 865.430 
Ladder. F. S. Seagrave . . . . . . . . . . . . . . . . . • •  865.951 
I,amp. candle. F. A. Schuetz . . . . . . . . . . . . . . 865.9511 
I,amp. fluorescent electric. T. A. Edison . . .  865.367 
Lamps automatic suspending reel for elec-

tric Incandescent. J. H. Gordon . . . . . . .  865. 377 
Lampblack making apparatus. J. L. Mann . 865, 603 
Lantern sllde moving device, automatic, 

W. Fredrick . . . . . . . . . . . . . . . . . . . . . . . . . . 865.373 
Lap link. A.  Long . . . . . . . . . . . . . . . . . . . . . . . .  865.600 
Last lock. E. O. KrentJer . . . . . . . . . . . • . . . .  865.712 
Lasting machine. C. F. Pym . . . . . . . . . . . • • .  865.936 
Latch. gate. H.  F. Hartst . . . . . . . . . . . . . . . .  865.385 
Latch. gate. A. A. Adams . . . . . . . . . . . . • • • •  865.844 
Latbe. wood column turning. H. Bible . • . .  865.673 
Leather preserving and finishing compound, 

'J'. P. Garrett . . . . . . . . .  . . . . . . . . . . • • . •  865.881 
J..,pnses, making hitocal, C. F. Dieckman n .  865,363 
I.letter box ,  hOllse. V. C. Koons . . . . . . . . • . •  865,400 
r,evel and plumb. combined • • J. N.  Walker. 865.831 
Ligbtlng device. automatic. 1. M. Rose . . •  865.802 
Lime sucrate, apparatus for making, E. 

Morrison . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.793 
Lock. P. Muller . . . . . . . . . . . . . . . . . • • • . . • • . •  86.5,421 
Locomotive asb pan. J. F. Brown . . . . . . . . . . 865.758 
Locomotives, draft or work indicating and 

recording mecbanlsm for. S.  T. Park . 865.931 
Log guide tor log skids. A. Fromberz . . . . 865.693 
Logotypes. macblne tor composing and cast-

Ing. F. Wicks . . . . . . . . . . . . . . . . . . . . . . . . 865.838 
Loom. J. L. Poalk . . . . . . . . . . . . . . . . . . . . . . . . 865.973 
Loom picker stick . E. Chevrette . . . . . . . . . .  865.680 
Loom shuttle box operating mechanism, 

Leeming & Hudso.. . . . . . . . . . . . . . . . . . . .  865.649 
Looms. bobbin feeding device for wett re-

plenishing. Gabler & Kunz . . . . . . . . . . . .  865.376 
Luggage carrier and stand, comhlned, W. 

G.  Schaelrer . . . . . . . . . . . . . . . . . . . . . . . . .  865.948 
Macblne brake. A. Rosenberg . . . . . . . . . . . . . .  865 .532 
Magnet coil. selt-sustalnlng field. E. W. 

Jodrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.707 
Mall carrler's box . rurul. Hutchlns .& Sala 865. 706 
Mall delivery apparatus. C. E. Gladding . .  865.695 
Mantel. cabinet. M. Marck • . . . . . . . . . . . . . . .  865.510 
Matcb machine. W. F. Hutcblnson . . . . . . . . 865. 592 
Mattress. W. Groskopf . . . . . . . . . . . . . . . . . . . 865. 585 
Measuring apparatus. D. Berenberg . . . . . . .  865.350 
Measuring hpiJ.!'hts of persons, device for. 

W. H. Jobnson . . . . . . . . . . . . . . . . . . . .  . .  
Mecbanlcal movement . • T.  H. Stanfield . . .  . 
Metal from deposits. separating. I. Kltsee. 
Metal melting furnace. J. V. Martin . . . . .  . 
Metal reinforce constructions, fitting tor, 

865.709 
865.958 
865.711 
865.789 

G. M. G raham . . . . . . . . . . . . . . . . . . . . . . . .  865.489 
Meter. See Gas meter. 
Milking machine and apparatus. S. Brelte 865.476 
Mlner's lock. )[Iller & Pore . . . . . . . . . . . . . . .  865. 792 
Mlterlr g machines. �ngle gage tor. Fox & 

Lund . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.692 
MIxing apparatus. C .  T. Drake . . . . . . . . . . . 865.365 
Mixing apparatus. T. J .  Brockway . . . . . . . . 865.563 
Monument. P.  E.  Mae! . . . . . . . . . . . . . . . . . . . .  865.410 
Motor control system . W. H. Powell, 

8603.81 1 .  865.81 2. 865.814 to 865.819 
Motor control system. W. J. Rlcbards. 

865. 820. 865.821 
Mowing macblne tedder attacbment. J . P. 

Owings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.607 
"lowing machines, conveyer tor lawn, .T. 

H. Auble . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.748 
Music leaf turner. W. F. Moore . . . . . . . . . . 865.928 
Music roll and support therefor. E.  S. 

Votey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.664 
Nickel ores or other material containing 

:::'���I. 
o;rr�r't"n::�r ��:��I

.
n

.� . �.
I�? ��.

r: 865,969 
Nitrous compounds. production of. C. P. 

Steinmetz . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
Nut lock. M. Moore . . . . . . . . . . . . . . . . . . . . .  . .  
011 burner. Jobnson & Roop . . . . . . . . . . . . . .  . 
011 burner. crude. N. & C. Arch . . . . . . . .  . .  
011 press frame. A. Auste··Utz . . . . . • . . . . . .  
Ore concentrator. P. Brophy . . . . . . . . . . . . . .  . 

865.618 
865.513 
865.783 
865,746 
865 .749 
865.859 
865.659 Ores. slnterlng. J. SCOl • . . . . . . . . . . .  865.658. 

Organs, multipre-ssure bellows tor pipe, P. 
Wlrschlng . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865. 467 

Orienting device. E. von Bomsdorlr . . . . . . . .  86.5.6711 
Oven or stove, G. Magnasco . • . . . • . . . . . . . . .  865 .911 
�!��'l�lg 

c����.
r. 

pr.·
te�· lll*�fizi�� : : : : : : : : : :  ��:�� 

Paint can. R. Weiss . . . . . . . . . . . . . . . . . . . . . .  865.463 
Paper bag makln� macblne. O. Hesser . . . . 865.779 
Paper cutting machlr.e. E. Z. Taylor . . . . .  865 .809 
Paper packages. supporting device for 

toilet. A. H. Scott . . . . . . . . . . . . . . . . . . . . 865.436 
Peanut stemming mac�lne. Steel & Titus . 865.445 
Pencil clasp. F. A. Scbnelder . • . . . . . . . . . . .  865.981 
Phonograph. L. Devlneau . . . . . . . . . . . . . . . . .  865.769 
Phonograph reproducer. W. Scbubert . . . . . .  865.435 
Photographic measurements, background tor, 

G. Moe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.418 
Photographic printing device. automatic. 

A. R. Palmer et al . . . . . . . . . . . . . . . . . . 865.797 
Plano action rail support. Vogel & Snell . 865.460 
Plano. automatic. T. M. Pletcher . . . . . • . • •  865.524 
PlanF�; p,���,::at�: led��a:e�PON��! • •  ������ 865,914 
Pickling. Hernsbelm & Bonwell • • • • • • • • • • •  865.700 
Picture apparatus. motion, O. F. Jenkins • •  865.593 
Pipe cleaner. G. Walker . . . . . . . . . . . . . . . . . . . 865.1147 
Pipe cleaner. C. D. Brown . . . . . . . . . . . . . . . . .  865.860 
Pipe coupling and 'applying same. D. M. 

Kenyon . . . . . .  . . .  . .  . .  . . .  . .  . .  • . . . .  . .  . . . .  865.497 
Pipe coupling Implement. D. M. Kenyon . . 865.498 
Pipe or tube colllng means. R. R. Row . .  865.803 
Pipe wren�h. G. C. Winslow . . . . . . . . . . . . . .  865.1153 
Plane. G. H. Bartlett . . . . . . . . . . . . . . . . .. . . . . 865.560 
Plane. bench, Graves & Loson . . . . . . . . . . . . . 865.491 
Planter check row attachment. corn, E. 1. 

Richmond • . . . . . . . .  . .  . . . .  . . .  • . . . .  . . . . .  865.1129 
Planter. potato. N.  W, ring . . . . . . . . . . . . . . .  865.549 
Plow. ,an,. Thompson & Laberee . . . . . . . . . 865.825 

Scientific American 

" Star" �::,;". Se ... w C"ttiDft 

A"r:?a:tiC Lathes 
Send (or Catalogue B. 

SENF.CA FALLS MFa. � 
695 Water Street, 

Seaeca falls, N. Y., U. s. A.  

E ngi ne a n d  Foot Lathes 
MACH I N E  SHOP OUTFITS. TOOLS A N D  
S U PPLIES. BEST MATER IALS. BEST 
WORK MANSH I P. CATA LOG U E  FREE 

SEBASTIAN LATHE CO . .  1 20 Culvert St., Cincinnati. 0, 

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

Booklet Free 
VEEDER MFG. CO. 1S Saraeant St. 

Hartford. Conn. 
OvclometerB, Odometers, 
Ta<:homtttT.. CounttT. 
and Pine Oasting •• 

PAT E N T S 
Our Ha.nd Book on Patents. Trade-Marks, 

etc., sent !!'eC. Patents procured through 
Munn .t Co. receive free notice In tbe 

8cIBNTII'IC AuBBICAJr 
MUNN &; CO., 361 Broadway, N. Y. 
BRANCR OJ'J'ICB: 625 F St.,WaeblDston, D.C. 

T H E " L EA D E R ." 
It H. P. Oasolene Auto·Marlne Engine 
Built like a watch. Beautifully Finished. AceD� 
rater7uI�:

t
in

c
��rat����

t
, ��j�li� ��!'

a
�!�'ncb�� 

from 16 to 19 feet tn length. Price complete, .75 net, no d!acount. Thoroughly guaranteed. 

ro��e;!:�t��f�:.l. M��fa��::r��8b�ptlve Cat&-

CLAUDE SINTZ. 
292 S.  Front St., G rand Rapids. MIGh. 

S O R E T H R O A T  
To prove the Efficiency of 

ydrozone 
to Sore Throat Sufferers, I will send 

One 25 Cent Bottle Free 
to anyone mentioning this paper 
alld sending 10 cents to pay postage 
and packin�. Hydrozone is a harm­
less germiCIde, indorsed and success-
fully used by leading physicians. Not 
genuine without my signature on 
label. Ask for Booklet on Treatment 
of Diseases. Sold by Leading Drug­
gists. 

� 
Chemist and Gradua'. of ,b . . .  F.ml. CeDIIale del 

Art .. et Manufactures d. Paria " (Fraace) 
Dept. U. 63 Pl'Ince Street, New Y ol'k 

T M IS ___ m_ 

GRINDER 
PI�� ��J'I'::f'\<, n�;r\'i�� w�g 
.... ter. Alwayo ready for Ulle. Slm-
f,!��e��':.

t
���:�::'= 

W. F • .,. "NO. BARNE8 CO .. 
Eotabllahed 18'2. 

1999 Ruby St.. Rockford, IlL 

ROTARY PUl\fP:S AND E N GIN E S  
�::�s

O��\� .. n: r.:�J�m::.t-;!"o}'�:��!.rs:r;,�s�� 
and enlline from 1588 and llIustr .. ted wltb clear draw­
Ings showlnll the construction of various forms of 
pumps and enllines. 38 IllUlltr .. tlons. Cont .. ined In 
�UPPLEMENTS 1 t 09. 1 1  t 0, 1 1  I I . Price 10 cents 
each. For sale by Munn &; Co. and all newsdealers. 

Pipe Cutting and Threading Machine 
For Either Hand 01' Powel' 

This machine b: the regular band mKlune supplied 
with a power 'base, pinion, couDte1'8hail, e&c., and 
cs.n be worked ss an ordinary pGW'ef 
machine or t.:t.ken from its base for 
�: l�in� :'�:e:�\i:::ilerr..6'v tb; 
small room. Illustrated catalogUe­
price JilL free On application. 
THE CURTIS " CURTIS CO. • Garden St., Bridgeport, CODD. Branch 0ftlC8. 60 Centre St., 

THE B. F. BARNES 

'f 4 - I N C K  D R I L.L. 
Is adapted for work; from 1-16 Incb to ;a 
Inch. A strong. Bubstantl .. l. well built. 
drill. Plain lever or power feed as desired. 
We buUd .. full line of Drills. All sizes 
furnished In Gangs. Also b .. ve 9-lnch. 
�_���g

c
M�

r
��of'a�I�§e� 

.. t�'i.'t.�::: � on request. 
B. F. BARNES COMPANY. Rockford. I l l .  

EUrOpl!aD Branch, 149 QueeD VldorlaSL., LoDdoD,E.C. 

American 
Homes and Gardens 

HISTORIC MANSIONS 
af THE JAMES RIVER ' 

BVBLYN BYRD 

SEPTEMBER, I 9 0 7  

I. "Brandon," the HODle of 
the Harrisons. 

OCTOBER, 1 9 0 7  

II .  "Shirley," the Hotne of 
the Carters. 

NOVEMBER, 1 90 7  

III. "Westover," the Ances­
tral Hotne of the Byrds. 

THIS series deals with three 
of the most beautiful 

colonial estates along. the charm­
ing and historic James River. 
The illustrations are made from 
photographs taken especially 
for the purpose by an expert. 
The series is of unus.ual in- ­
terest and beauty. Subscrip­
tions can begin with the Sep­
tember number. Price $3. 00 
per year. The three numbers 
will.  be sent on publication on 

receipt of 7S cents. Among the interesting articles in the October number are : 

NINETEENTH CENTURY BEDROOMS SMALL AMERICAN HO �ES 
HOW TO TOUR IN AN AUTOMOBILE PORT SVNLIGHT 
GARDENING WITHOUT SOIL MILLBROOK FARM 

All these articles are beautifully illustrated. 72 large pages, colored 
cover changing each month. 

MUNN & COMPANY. Publishers Scientific American 
Office : 3 6 1  Broadway, New York City 
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Plow safety riding attacbment. C. W. Eck-
berg . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  . .  l!65.l!7fl 

Polishing machine. D. �'. Arburn . . . . . . . . . .  865.557 
Portable house. J. D. Horton . . . . . . . . . . . . .  865.590 
Pot. See CoO'ee P(· . 
Potato diggers. ville separating mechanism 

for. A. L. hoover . . . . . . . . . . . . . . . . . . . . . 865.780 
Potato diggers, vine separator tor, A. L. 

Hoover . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.703 
Power, apparatus tor the generation ot, 

A. McCarthy . . . . . . . . . . . . . " . . . . . . . . . .  865. 720 
Power transmitting mechanism. Clutch de-

vice. T. L. & T. J. Sturtevant . . . . . . .  865. 449 
Printing form and making tbe same. IItho-

grapblc. G.  G. Murray . . . . . . . . . . . . . . . . 865.719 
Printing macblne. platen. M. Rockstroh • . .  865. 800 
Printing pres>. J. A. Smith . . . . . . . . . . . . . . .  865.728 
Printing presses and Similar machines, de-

livery mechanism for. G. W. Prouty . .  865.525 
Propeller, F. A .  Douse . . . . . . . . • • . . . • . • • • •  865.364 
Protractor. W. L. E. Keulre! . . . . . . . . . . . . .  865.597 
Pump. automatically balanced vertical 

shaft centrifugal. A. W. Hunsaker . . . .  865.900 
Pump. centrifugal high pressure. C. Lager 865.504 
Pump head, W. & H.  M. Wllllams . . . . . . .  865.740 
Pump. 011. G. Arrosmlth . . . . . . . . . . . . . . . . . .  865.558 
Punching machine. S. C. Bond . . . . . . . . . . . .  865.857 
Qulltlng frame and Ironing board. com-

bined. M. M.  Lowry . . . . . . . . . . . . . . . . . . .  865.409 
Rall joint. A.  Doratella . . . . . . . . . . . . . . . . . . .  865. 770 
Rall joint. J. P. Rodge .. . . . . . . . . . . . . . . . . .  86.5 .946 
Ralls to ties, means tor securing, F.  

WeckHly . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Rallway controlling system. M. Trautmann. 
Rallway rall. W. T. �·arley . . . . . . . . . . . . . .  . 
Rallway Signal. B. W. Rowe . . . . . . . . . . . .  . 

865.865 
865.730 
865.878 
865.4�3 

Rallway signaling device. electriC. E. B. 
Howell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.781 

Rallway swltcb and automatic signal appa-
ratus. T. Wolfe . . . . . . . . . . . . . . . . . . . . . .  865 .142 

Rallway tie. W. T. Brister . . . . . . . . . . . . . . . 865.354 
Rallway track liner. G. A. Dugger . . . . . . . .  865.635 
Range boller. V. Wllhelml .  . . . . . . . . . . . . . . . .  865 ,841 
Razor. safety. Arnold & Becker . . . . . . . . . . . 865.747 
Razor strop. G.  P. Henslty . . . . . . . . . . . . . . .  865.495 
Razor strop attachment. W. A. Breed . . . . . 865,35:; 
Reamer, expansl .... 1t", O. Lange . . . . . . . . . . . . .  865,784 
Reel and display device tor veilings laces. 

and like fabrics. J. Wlneburgb
' 

et aJ . 
Refrigerator, W. Landry .. . . . . . . . . . . . . . . .  . 
Refrigerator. H. J. Sbannen . . . . . . . . . . . . . .  . 
Refuse disposal. system of. A. N. Pierson . 

�����er
ba:iar:.

nt�����attc: ; . 
A�I�'i��8 : : : :  

Rotary engine, S. S. Sadorus . . . . . . . . . . . . .  . 
Rotary engine. R. H: & W. L. Heberling . 
Rotary engine. W. F. Bleecker . . . . . . . . . .  . .  
Rotary engine, J. E. Harriman . . Tr . . . . . . . 

:a"J�ie.
m��tl�:�ei�.:7e •. .  �: . ��: . ���I.I:: .. .. : : :  

Saddles. bucking roll for riding. J. A. 

8r>5.466 
865.40.1 
865.952 
865.427 
865.961 
865.89B 
865.804 
865.891 
865.964 
865.967 
865.58H 
865.661 

Duncan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  860"').57(1 
Safe. R. Lynn . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  865.602 
Safety pin. lock, Plppke & Babin . . . . . . . . .  865. 7MH 
Salts. electrolysis of fused. F. von Kugel-

gen & Seward . . . . . . . . . . . . . . . . . . . . . . .  . 
Sanitary bar. W. G. <.;lark . . . . . . . . . . . . . .  . .  
Sash for windows. storm. D. Todd . . . . . . .  . 
Sasb lock. J. Diehl . . . . . . . . . . . . . . . . . . . . . .  . . 
Sash, sheet metal window, . W. Watkins. 
Saw. J. M.  Allison . . . . . . . . . . . . . . . . . . . . . .  . .  
Saw guide. B. A. Wadsworth . . . . . . . . . . . .  . .  
Sawdust blower. Kerins & Naylor . . . . . . . .  . 
Scaffold or trpstle, G. Bonenberger . . . . . . .  . 
Sca le, E. Gazlt'y . • . . . • . . • . . . . . . . . • • . . • • • •  
Sealing machine. C. F. Davis . . . . . . . . . . . .  . 
Seam dampener, A. M. Torrance . . . . . . . . .  . 
Seed testing apparatus. W. II. Klssel . . . .  . 
Separating machine. F. Stringham . . . . . . . . . 
Sewers and pipes. Invert or block tor, W. 

fWlfi. fHS 
865, :-m!l 
865.�5:1 
865. 57:1 
865.834 
865.348 
865. 621 
865.394 
865.858 
865.88:1 
865.362 
865.827 
865.502 
865.542 

Hall . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.382 
Sewing ma·chlne attuchment.  T. A.  Teate . 865.544 
Shaft supporter, W. Lowe . . . . . . . . . . . . . . . . .  865.715 
Sharpening de\ - _e. razor. L. Altano . . . . . . .  865.847 
Sbeet metal corrugating machine. G. B. 

Jobnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.908 
Sblpplng case. W. E. Smltb . . . . . . . . . . . . . . .  865.5:18 
Shocking attacbment for binders. J. T. 

Coulter . . . . . . . .  • . . . .  . .  . . .  . . . .  . . . . . . . . .  865.870 
Shocking attac.. ment for binders. Isamon & 

Mltcbell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.902 
Sboe born. H. G. Weeks • • • • • • . . . . . . . . . . . .  865.462 
Sifter. ash. M. Froese . . . . . . . . . . . . . . . . . . . . . 865.582 
Sign. display. G. V. Carr • . . • . . . . . . . . . . . . . 865.356 
Sign operating mechanism. W. E. Putnam . 865.526 
Signal bell. electric. H. W. Eden . . . . . . . .  865.771 
Signal system. automatic electric. E. T. 

Ackerman . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.555 
Signaling apparatus. automatic. J.  S. An-

derson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.848 
Skate. roller. G. S. Slocum . . . . . . . . . . . . . . . .  865.441 
Skirt marker. drp C. Knopf . . . . . . . . . . . . .  865.:197 
Skirt supporter. F. J. Martin . . . . . . . . . . . . .  865.788 
Smeltinsr refractory ore-s and producing low 

carbon terro allo�·s. E. F. Price . . . . . . .  865. 60fl 
Smoker's set. N. Bells:e . . . . . . . . . . . . . . . . . . 86.�. 47;; 
Sound record cleaning a ttacbment. J.  N. 

Blackman . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8m'.fij-t 
Sound records. sieve- tOl" use in  making 

disk. Macdonald & Capps . . . . . . . . . . . . . . R65.7\(\ 
Sounds. recording and reproducing. J. F. 

Dlrzuwelt . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865, fi;-t 
Speed mechanism controIllng device. 

variable. C.  T. B. Sangster . . . • . . . . . . .  8r>5.ROr. 
Spike. J.  McNeil . . . . . . . . . . . . . . . . . . . . . . . . . 865.42» 
Spike bolder, W. D. F. Jarvis . . . . . . . . . . . .  865.\100 
Spinning mule. W. D. Rundlett . . . . . . . . . . .  865.947 
Spinning mule attacbment. R. J. Harring-

ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . .  86.�.8!l() 
Spinning. twisting. and winding macblne. 

R. Dawes . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.U85 
Sprayer. hand. A. O.  Freemon . . . . . . . . . . . .  865.485 
Spraying device. Callmann & Sabatelll . . . . .  865. 355 
Stage brace. J. C. England . . . . . . . . . . . . . . . .  865. 774 
Stage Illusions, means tor producing, H. 

Goldin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865.966 
Steam brake. W. Mauve . . . . . . . . . . . . . . . . . .  865. 41 4  
Stenograpblc machine. W. J. Keboe . . . . . . .  865.910 
Step. wllapslble. C.  E.  Frye . . . . . . . . . . . . . .  865. :175 
Sternlzln� and fillln� vessels, apparatus 

f9r, P. Lamouroux . . . . . . . . . . . . . . . . . . . . 865 . 1 1 3  
Storm tront. safety. L. Cocker!Il . . . . . . . . . .  86.5 .47R 
Stove. M. W. Randolpb . . . . . . . . . . . . . . . . . . .  865.940 
Stove. folding. W. E. Enfield . . . . . . . . . . . . . 865.579 
Stove. beating. F. M. Reed . . . . . . . . . . . . . . .  865.528 
Stoves. bollers. burners. and tbe like. at-

tacbment for. Kelley & Hofmeister . . . . 865.647 
Stovepipe rptalnlng device. H.  C. Armitage 865.850 
Stretcher. N. D. Bake ' . . . . . . . . . . . . . . . . . . . . 86.'1.625 
String cutting machine. bevel. J. P. Don-

ovan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865 . 686 
Swing, F. Unger . . . . . . . . . . . . . . . . . . . . . . . . .  865. 829 
Swltcb stand safety lock. R. F. Jacob . . . . 865.9W 
Swltcblng apparatus. automatic. R. H. 

Wentwortb . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
r.g holder. J.  J. Guinn . . . . . _ . . . . . . . . . .  . . 
Talking macblne attachment. H. Kocb . . . .  . 
Talking macblne horn . H. Kocb . . . . . . . . . .  . 
Tank lug. Relcbert & Beebe . . . . . • • • . . . . . .  
Target. A. C. Meyer . . . . . . . . . . . . . . . . . . . . . .  . 
Tele-JE'raph instruments. sound magnifier fo;, 

865.552 
865.886 
865.398 
865.399 
865.944 
865.604 

F. O. Hanson . . . . . . . . . . . . . . . . . . . . . . . .  865,888 
Telegraph. printing. J. E. Wrlgbt . . . . . . . . 865.470 
Tete-phone e�change8. selector tor autu-

matic, Scribner & Enochs . . . . . . . . . . . . . . 865,536 
Telephone receiver. E. J. Quinby . . . . . . . . . . 865,9:17 
Thawing hydrants and fire plugs. device 

for. J. C. Moore . . . . . . . . . . . . . . . . . . . . . . . 865.927 
Thermostat, H. G. Geissinger . . . . . . . . . . . . . . Sft.5.r.:{x 
Thermostat for centrally beated plan te. R. 

Brukenhaus . . . . . . . . . . . . . . . . . . . . . . . . . . .  865. 862 
Thresblng '1lachlne. W. L. Butler . . . . . . . . .  865.67R 
Tie. W. R. Bal! . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.559 
Tie. Roberts & Bliss . . . . . . . . . . . . . . . . . . . . . .  865.940 
Time controlllng mecbanlsm, A. B. & R. 

F. Carty . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.629 
Time swltcb and alarm. automatic. F. H. 

Quade. Jr. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  865.428 
Ttmepie-cf's, repeating mechanism tor, G. 

Cltelll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Timer. C. S. Hardy . . . . . . . . . . . . . . . . . . . . . .  . 
Tire. S. G. Davis . . . . . . . . . . . . . . . . . . . . . . .  . .  
Tire. W. T. Wood . . . . . . . . . . . . . . . . . . . . . . . .  . 
Tire mold. pneumatic. F. Veith . . . . . . . . . .  . 
Tire. resilient. H. I{lIngler . . . . . . . . . . . . . . .  . 
Tire. rubber veblcle. J. J. Hendler .  865.698. 
Tire shIeld. T. J. Sprinkle . . . . . . . . . . . . . . .  . 
Tongs. pipe. E. L. Fesler . . . . . . . • . . . . . . . . .  
Tongs. roollng. F. C. McCusker . . . . . . . . . .  . .  
Tongue support, J. 'Outfenberger . . . . . . . . . .  . 

865.358 
865.384 
865.633 
86.�.743 
865.458 
865.396 
865.699 
865.443 
865.369 
865.9!lO 
!!6.�.931\ 

Tops, spinning device for whipping. 0. 
Tresenreuter . . . . . . . . . . . . . . . . . . . . . . . . . .  865.619 

TOT. 1. Brown . . . . . . . . . . . . . . . . . . . . . . . . . . . 865,1164 

© 1907 SCIENTIFIC AMERICAN, INC.
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Class ified Advert isements 
Advertisinjl in this column is 50 cents a l ine. No tess 

than four nor more than ten J i ues accepteu. count 
seVEin words to the l ine. All orders JlI U�t. Jjc accom · 
pan ied by a. remittance. Further illform u.tion sent Oil 
reque8t. 

B U S I N E S S  OPPORTU N IT I ES. 
FOR S A L E.-!"trictly modern gray iron foundry COIU­

plete l y  equipped and in dai l y  operatiun on profitab l e  
macbinery work. Located i n  �licbigan town w i t h  e x ­
cellent sbippiDIl facili ties. Best of rensons for selling, 
and will  make l i beral terms. ��ull  information cbeer­
fully lurnis"'ed. Proll table. Box 773. New York. 

START a mail order business ; we furnisb every­
thing necessary ; only few dollars required j new plan, 
sUCCess certain i cost� n ot hing to investigate. :\lilburn­
Hick�1 813 Pontiac Hid!!., 358 Dearborn 81.. . •  Chi cago. 

I \VISR to communicate with party who de�ire8 all 
exclusive ria-llt to lUanufact ure and sel l on royalty a 
new hose supporter tOI' meu. }I'or particulars address 
BUrr L. Harris. P. O. Box 1>31.  Los Angeles. Cal. 

DIV E)lTORS, IIlA:SU �'ACTURERS ! - Special ma­
chines designed. built. repaired. and experimental wurk 
executeu in a well-equipped machine sbop. J. G. C. 
M antle, Mecbanical Engineer, 1007 Park Ave. , New York. 

P ATENT E D  A RTICLES in wire. brass and otber 
meta.ls made to order. Stamping, press work. Prices 
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estabUShed trade. 

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

F O R  SAL��-Patent No. 847.070 -Automatlc sprln..: 
cash carrier for store service. Novel. simple and 
successful. Wn l seH outrigbt for cash. .'or particulars 
address John F. Hayes. Box No. 75. New Haven. Conn. 

�'OR S A LE, U. S. PAT ENT.-Tbis is an attach ment 
for cookin..: Iltensils wbere by tbey can be adjusted and 
the temperature thereof t"'ereby re"ulated as desired. 
Address Earnest. Kope, Fernda.le, Wasb. 

P AT E N T S  W A N T ED. 

O�'�'ICE I1E f.PS OR A PPLIANCES W ANI'ED.­
Con venient novelties f l , r  bu�y offices. Brhtht ideas 
purchased or manufactU1' � ' 1  and sold on royalty. Pax 
Company. 1,1 West 42d 1St. . ..... e lV  York City. 

AGENTS W A N T E D .  

AGE)l'1'S W ANI· E D. - B i l(  profits ; Gre-Solvent 
cleans bands I l lsl aT ltly : removes J;{rease. paint, ink. etc.; 
every mechanic b u y s ; get sam ple anu terms. UtiJity 
Co . •  I'M West Ut ... Street. New Y ork. 

EXCLU�lY E AGEXCI E �  U I I· E N.-We wan t  a good 
man III every town to sell flrst·class electrical special .. 
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our Sole A�ency. Hill- \Vrigllt Electric Compan y, ltJ5 
Reade street,  �ew f ork City. 

M OT I O N  P I CT U R ES. 

TH I': MO VING PIC'r UR�� WORLD. weekly, 10 cents 
per copy ; yearly subscription. $2. T h e  only paper de· 
��r

t
:?e�ru��'i.�3.Vi
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�� UP�c:U�:\\r���.8��� :OO? J��: 

M O D E LS &. E X P E R I M E N T A L  W O R K .  

I N V EN1'lONS PERF ECT �:D.-)lecb .. nical Drawings. 
Tools, Dies, �pecial A utomatiC ),lacbillery and Novel­
ties manufactured. 'rbe Victur ltod�l and Novelty Cu., 
Phone 3359 W ort .... Corner Pearl and Centre St •. N .  Y. 

A U TO S. 

w��a¢{;.?c��ry Z�e:���E
fO�r;,����.?r�. !V�9,r;.��lJle� 

clded to open a depart m�nt tbat will enable you to be­
come an experienced automobi l e  driver and mechanic. 
�pecial coorse fur tbose out of town. Wri te  A utomo­
bile Exchan..:e. 1416 Broadway. New \'ork City. 

T Y P E W R I T E R S. 

CLEARANCE SALE-Remi ngtons Den.mores. BHck· 
ensderfers. Williams. $12.50 ; Postal •. Hammonds. $ 1 0 ;  
Underwoodl-l, Olivet'S, :i'''' .. 'l .  Orders fl..lJed or money back. 
Standard 'rypewriter .�x., Suite 00, 2.) Park Row, N. Y. 

T Y PFJWRIT ER� -Caligraph •• $5; Visible Wrltp.rs. $8; 
Hammond, $10;  Reminllton, *12;  Remington. t wo-color 
ribbon attachment. $18 ; all  �uaranteed. Send tor cata­
log. 'l'ypewrlter Co. ( Dept . X l .  21; W. 125tb Olt .• N. Y. City 

B O O K S  A N D  M A G AZ I N E S .  

E LECTRICI A N  A N D  MECHAXIC.-Practical month· 
Iy lUugaz i l le tor electrical and mechanical �tudent� and 
\Vorkers. Publ ishes i llu�trated d i rections for con­
structing dynamos. motol's, gaso l in e  engines. wire) e�s 
L'le�raphy, elect l'o Jllatin� . .  electrical wiring. me­
chuni Ja)  drawinl:. u�ing t oots. furniturp construction. 
b 'at bu i lding. un kinds of mechanical work. One 
dollar y early ; trial �ubscrlption for t h ree month�, 
twent y  (>ellt�. List of electrical and mechanical books 
free. H. A .  Sampson Pub, ('0 . . B Beacou St., B08ton, l\oiass. 

C O R R E S P O N D E N C E  S C H O O L S .  

PA'I'ENI' L A W  A :" O  O F Fln: PRACTICE B Y  MAIL. 
Free book let anel specimen pages of thorouu hly practi­
cal course Price reasonable. Correspondence �chovl 
of Patent Law, Dept. A. 18;j;{ l1intwood, \Vash. ,  D. C. 

SC H O O L S  A N D  C O L L E G E S .  

PRA('T I C A  L I X "TRl'( 'l'l( ) �  in t b e  engineer in!! use 
��l!.I����'ni�������������&����l�l�·�!��I���o��

t
Vv �t!!�n: 

Geert Blaauw, 25 Broad �t,, 20tb floor, Room 12. N. Y. City. 

A U TO M AT I C  M AC H I N E RY. 

In��t�I����'�f�����fl�:P����l d�e:k i�l�OI:ilJi��p:�r� 
men tal work, c1eAigniull and d raught i n!.!. Hull Bros • •  
54 H udson 0;1.. Jersey C i t y .  P"'ono 1II991�. J. C. 

PHOTOG R AP H Y . 
PHOl'OGRAPH ��RS. we want to I'et you in the habit 

of readmg the American PhotOgra l l iler and ('amers llnd 
Dark Room, the biguest and best Phnt! lgraphic month l v .  
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trial subscriPt ion for 2,') cent� in !'" t a ll l )J!o\ or coin. Am­
erican Pbotographic Pub. ('0., :llil Bl'oul1way. New York. 

M A N U FA C T U R E R  O F  C H E M I C A L  A N D  

BACT E R I O LO G I C A L  A P PA R AT U S ES. 

POSIT l O )l  WAN·I· �m.-Ry tif't·clu>s cUllI uetent man 
as foreman or oversee I' of fact ory. Hav(� been i ll  such 
a position for nearly fifteen years with the " rm ef  Dr. 
R')bert lluencke, Berl i n ,  Germany. and am able to �ive 
aU details i l l  above Hne of apparat us IlnlOufacture. As 
��3�����n;� ��

e 
t��:(l�r�c��:lb��i��r��t;'rlm�� ��� 

dress J. (-; ros8, 15 Lane Place . Chicago. Ill. 

S E A S I C K N E S S .  

S EASICK :S E ooi S  and Car � !tusea prevented, Brus h 's 
�i�r:1!rss� }J}��!:, oh��P�r��:r�i�ol l  ?��{�:!t�e��v��1a�Y�!r. 
H�'in?����� �°it'?JaJ�i�� N�
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bottle. 

M I SC E L L A N E O U S. 

O U R  V ACU U)1 C A P  when u.ed a few minutes eacb 
day draws the blood t.o the sca J p. causing free and nor­
mal circula.t ion, which �tiruu late� t h e  hnir to a new, 
healtby growt h .  �ent. 00 trial under ..... uarantee. "· r i t e  
for free particulars 'r he Modern Vacuum C a p  Co., tH7 
Barclay Block. Denver, Col . 

Scientific American 
Tl'uck SH utler. PUt'UDIUtiC,  H. Ruu, J I·. , 

�U(j.94 1 .  8U(j.9�� 
Tl'ac, t lon PIIg-tlle, ruck,  P. ::\Jolltsahl'e • • . . . .  StJri,GU:; 
'fra ction whpel. I. :\J i tcheU • • • • • • . • • • • • • . . •  �GG,-! l (j 
Trollpy . .J. �\Slll i l'st • •  , . • • . . • • • • •  ' "  . • . . . .  SU,:.,"''i-l 
'l'ruck, 'V. F. Loyll . . . . . • • • • •  o • • • • • • • • • •  , • •  :;U5,OOl 
'l'ruck, ea t', II . S. H a r t . • • • . . • • • • • •  SUG, -!U2 , 8U5,-:l!J3 , 
TrUCk, mutol' ,  'Y. F. Kiesel, Jr • • • . • . • • . . .  SlW, GOl 
Tube fOI'll l i l lJ,r H l 'l'U l'u tus,  C. J .  Nola u . • . • •  StJ.) , G I 7  
Tlll'hine, E.  Bnhle . . . . . . . . . . . . . . . . . . . . . . . .  SU:i.�tj:: 
Tlll'pputinl' haek, 1·�. H. ''"a Holl . • • • • . • . . • •  �H:U'�:;:; 
Type fon t 0[' h o l tler, S. Brown . • . • • • . • . . . .  SlW,:iH •• 
'l'yppwritel' earriagt', B. T. B l'uee. reissue 12.U!J-1 
Typewriting and other llIach illes, keyboard 

for, J .  B. Y illal . . . . . . . . . . . . . . . . . . . . . . .  S('lil , -lG!) 
'l'ypew1'itillg machhw, C. tia l J l'il,lsou . . • • • • . .  SU:l , t39-l 
'l'ypewriting muchine, n. ll. 'Y i lson • • . • • • •  865,741 
Typewritlug macll i lll',  F . . \ .  young . . •  , . • . •  8G:i ,7-!-l 
Typewriting macb i ne, E. E. Ba rlle.v . • . • .  , .  8G5,752 
'l'ypew ritlug m a clllne,  ( ' .  I I .  �hepa l'll . . • . . . .  SGG ,80U 
'Typewriting machine, E. B. Hess . .  Suti.�U2, 8H5.8fH 
Vn lv(\, J. Pptel'son • • . • . . . • . . . . . . • . • . . .  , . .  8G5,70k 
Valve, N. Koch . ,  . . . . . . . • . . . . . . . . . .  " . . . .  S6.i,Ol;:; 
Valve a nd spa rking Wl'l'hul i islU fol' l lnlro-

ca ruon engines, L. E.  Lowe • • • • . .  : . • . •  8G5.®O 
Valve, chN:k, F. P. Cottel' . . . . • • . • • • • • . • • •  8tm,6al 
Valve. d ry pipe V. R. Ga l"l'l' t t . • . • • •  · • . • • . .  �H"),8so 
Valve, tiushiug, \Y. S.  C(jOpt>I' • • • • • • . • . • • • •  �M,47U 
Valve for ttuid IH'l'ssure engines, Seb a ll'  & 

l" l'iedt>richs • . . . . . . . . . •  . . • . . . . • . • . • • . •  �H!).H-lH 
Vulve, power opel'ated. J . :\1 . Andersen • . . .  �Hrl.f);)n 
Vulve,  re tain ing ,  C.  :\1. Fessle l' • • • •  , . . . • • . .  �Hr. . :170 
Vll lvt"  screw set t , C. M. Hose . • . . . .  , . . . .  �tm,:W:! , 
\·a l n·�, etc. , machine for faCing, T. B. 

Wllliums . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 865. 7:W ! 
Vupor, gt:IlE'I'aUon of, Pope & �Iu xim . • . • .  865,72;:; 1 
VapOL' mixtures, apparatus fot· ree t i fy ing I 

awl llepble�muting, .J. J. Ponomarew . .  8()5,!)H:� I VegE'ta hle l'uttel'. J. C. ('a rsley • • . • . . . . . . • •  8H:i.G2S 
Yeh i ele and hon t,  eOlll h i n a tiull a w u seuU'ut,  

J.  E .  G U ITt'lte . . . . . . . . . . . . . . . . . . . . . . .  8H5.882 
Vehicle urake, C. H. Bach . • . . . • . . . . . • . • . .  �65, 751 
Vehicle, land a n d  w a t e l', D. F. Akin . • . . •  SH5,8-ta 
Yehicle sprhw J O. Lt'wis . . . . • • • .  8M,GO:}, Sn:i,G!lH 
Vehicle whet' l ,  roall . •  T .  navie� . . . . . • . . . . . .  S65,7U5 
Veudillg machil il' ,  COllL  operated, I.'. 'V. 

�l'uckel' . . .  , . • .  , . . . . . . . . . . • . . • • . . . • . . . .  8t.1{),�2S 
Ve n t i l a tor, C. 1 1 .  Ocllmpn llgll . . • • . . • • . • • • •  �6U,u l H 
Ven t i la tor 0 1' c h i m ney cap, ,Yo I'�. Nspel'-

SOIl • • • . • • • • • • • • • • • • • • • • • • • . • • • • •  , . . . . .  SH5, 877 
Veterinary (il'n t a l  instrumel l t ,  I" , P. "· t' lls . SIJ5,551 
Veterinary i n s t l' lImt>nt.  'fOJIPY & Vitll . . . . . .  8M,821J 
Veterinary o ustet rica l  fot'ceps, U .  N .  :\lc-

GOllega l . . . . . . . . • . . . . • . . •  , . . • • . . . • . . • •  86G,721 
Vine cutlet', 'V. Ii:. Cooper . . . . • • • . . • • • .  , .  ,sG5,301  
Voting machiue,  O. '1'. Johnson . • . . . • . . . . .  865,3U3 
Votit lg Illachhll' ,  'Yillix & Keith . . •  SU5, U7:i, SHu,U7H 
'Ya�olL In'uk(',  autom a t i c ,  H. T. Huffman • •  8U5 ,7U-l 
\Vagoll dump. J. I.'. ''"hltp . • . . • • . . . . • • • • . .  Sn5,6G7 
"'�alot'oll , dumping,  C.  Joh llson . • . . • • . . • • . . • •  S05 ,7U8 
"'aist pattpl' l I , :\1 .  L. L'al'l'ura . • . . • • . . . • . •  8U:t, 761 
'''ushhoa rll support aud ISh ipltl .0\. ( ; e i lu'l . Stw , -lS7 
,,"ashhuill' l", L. J U lllt'1S . . . . . •  , : . . • . . . . . . .  , . SII5,DO:: 
""H lShil ig machine geu I'il l,l: , ,Yo ,,�. Tl�rr i tl'  • •  SU:t,S:!-l 
""ashstauti, statiol luQ" ,  ('. S. Blain . . . • . • • •  stm.s=Jn 
'Yu t("h, 'V . E. POI'ter . • . . . .  , ' ,  . • . . • .  " • . . .  SH:i, t);)ti 
'''a t c 'h ,  stem w i nd ing a l l tl setting, E. n. 

I Ioru . . . . . . . . . . .  , • • . .  , . . . . . . • . . . . . . . • •  865 , 6-12 
,,'u h'i1es, cOIl<:ea led hingl' for,  A .  Buvipr . .  SU.� , l.rj _ 
'Yu t ("he�, vlute for l"Ppl'ah'r,  :\Iuntulldoll & 

" ·('il . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  RH5, 6:J2 
'Vat('bcaSf' peudauts, makill,l:, ( ' . \'"' ll u t t s. �ti5 .7;:;O 
,\Vepuet·, chopper, anu scutHe hue, J. Car-

1Jl'nter . .  , . . • . . . . • . . . . . . . . . . . . . • . . . . . . .  8fi:i, r.GG 
'Yeighillg ul ld pau'k i u g  appuratus. auto-

matic feed. S o  & R .  B. Lt�ptham . . . . . .  �(i:i , n l n  
'''eighing appal'uttlS, liquid, E. 'V. Ya l(, l l i a  XH,., 7:n 
"'l'lding l'CIIll l'OUl H I .  A. J .  lIalllon . • . . . . . • .  �H ••• HH7 
'Yell  screen .  E. I� . •  Johnsoll . • • • . • • . . . . • . . .  St)'l , 5H:-, 
'Yells,  f!i l  hoisting apparatus for, J. :\1. 

Hett l g  . .  " . • . . • • . . . . • . • . • . . . . • • • . . . • . .  XIi;'i • ..t:?!I 
""11 ( '(' 1 ,  n .  (' ra wl'r • • . . . . . . • • . . .  , . . . • . . . . .  Stl. •.  H,"i2 
'VhlfHeh'l'e hook, J. Ph'l'SOll , Jr . . . . . . . . . . . .  Sti;',H:t! 
"'h i p  soek , t and r('in hohler, cOIll iJilled, 

A .  I\:u l'llL i l  . . .  , . • . . . . . . . • . . • • . . • • . . • • . .  8(iu,91G 
Wludw i l l .  J .  W. l'u I·k . . . . . . . . . . . . • . . . . . . . .  8(;;; . 52 1  
\V i lldmi ll  towel'. J .  II.  I�ubal1k • • • • . . • • • • .  � H i  .• ,580 
,,' Ire clip, C. 'V. S)Jomw l .  . . . . . . . . . . . . . . . .  SU5,U5tl 
'Vir� drawing lllH('h i ues. 41 1 ' ivil lg' mech u li.  

ism for d l'u w i lilot' t h ruugh d rulIIs of, 
W h.(�a

l���'�JlIf I����g�:ll 
p'. ' 'I)�,il;l�;;' : : : : : : : : : :  ���:��� 

'Vork sta1.Hl, ludr's,  L. Rout'ell . . . . . .  , . . . . .  flH •• , SO l 
'Yoven fallric t.ucl weaving tlle sallie,  .T. 

J,. Poulk . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
"' ra pping m H chint" Lopez & Zamora . . . . .  . 
'V reuc:h,  G. V. "'l'st . . . . . . . . . . . . . . . . . . . . .  . 
"'ren<'h, 'V. B. Havis . • . . . • . . . .  , . . . . . . • • . .  
"" l't'l Il'h en' l Iut-jac:k,  W. H. Oli ve r . • • • . •  , .  
,,'riting mn C'h i ne , I�. ll.  Hess • • . . . .  , . . . . . •  
Yokl', a u hnu l , J. P. Shu\v • • • • • • • • • • • • • • • • •  

DESIGNS. 

A n tomohlle hody. H .  E. Cotrln . . . . . . . . . . . . . . :l8,&HI 
Box eOV('I·. \V. A .  ,Jack . . . . . . . . . . . . . . . . . . . .  :�� ,7Hl 
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ilpkeep" 
The Cadil lac, because of i ts \\·on· �''\. 

clerfully efficien t a n d  sim ple CUl l - "-
strllctioll, its llliullte luechanical \ 

n ccuracy , its perfect balance at en .. ry poi nt, " , 
l � ,  without exception, the most economical 't' 
1 1 1  operating expense of all motor cars. oro 
hri t Jg  yon right down to solid facts on this 
poin t ,  we ha\'e prepared a hook enti tled 
..  Tbe Trutb about tbe Automobile and 

Wbat it Costs to Maintain One " 

giving u n hiast.'d opinions and actual experi� 
ences and expendi tures of J61 Cadi l l a c  O �II� 
ers. FH I I  of in teresting 

r
er ormauces and 

l i ve  information. Free, i you write at  once 
for Booklet No. 47. 
CADILLAC MOTOR CAR CO. , Detroit, Mich. 

llem,bf'n Asxo. Licensed A uto. Mj-rs. 

The 
Proper 

Motor Oil 
means the oil 

exactly suited to 
your engi ne. This 

is imperative. Poor 
oil, or an improp­

e r !  y compounded 
one, or the wrong oil 

will wreck the finest 
engine hI short order. 

VACUUM 

MOBI LOIL 
comes in several grades. No 

m atter what kind or make of 
automob ile you own or what 
lnethou o f 1 ubricatioll is  ltsed­

there is a special grade of 
�Iobiloil for your 

ellg-i uc a 11<1 no other 
s!l Ouhl be used. 

Our Instruct ive little 
tJooldct will tell you at a 

)7�bifo�l¥�� ,;g�� ��1��<:': 
bile. It's free t o  yon. :Mo. 

l"iloil is sold in cans, barrels 
and half barrels. 

Manufactured by 
VACUUM OIL CO., 
Roohester, N. Y. 

Flowt' 1' I J(Jt ('over, 'V. II. Grpver . . • • . . . •  " • • • .  �H,7!1:! 
) I a t l'h box, 'r. I ..... BenseL • • • . • . . • . . • . • . . . • .  :!s . !�� ! A Piucush if l l l ,  ,J. U. Barr • • • • • • . . • • . . . . . . . .  " . . • S. , S j  , 
Hug, A. Pet zoltl . . . . . • • • • • • . • • . • . . • . .  :�S, 7!)-l. :�s,7! t;) 

Home=r1ade l OO=Mi le 
Wi reless Telegraph Set Hug'. 1�, 11. Bennett . . . . . . . • . • . . . . . . . . . . . . . .  :;S,7!J(i 

:-: Jloon�,  fOI·ks. and similar a r t icles, hU liule 
for, O .  A .  A lexunder • • . . . . . . . .  " . . . . . .  :lS ,7S!l 

!';POOIIS.  forl;: s ,  or similu l' tl l' t i ("}ps. hn ll411e 
for. K .r . La rg't' . • . . . .  " . . . . , . . . . . . . .  , . •  :l� , 7Hl) 

Stovp, I\:P I I 1H'tly & K i n g  . . . . . . . . . .  , . . .  :n,7!)S, as,7!!!) 
Velldil lJ,r a ppara tus eust', ('Oi ll cont i'oUl'd . L. 

I.J. :\IU I' t i l l  . . .  , • • . . • . . . . • . . . . . . • • .  , • . . •  �S'7f)� 
\Yashstuutl, Ulet a l ,  C .  'l". Davis • • • • • • • • • • • • • .)S, . 0 .  

TRADE MARKS. 
Ael'a tf'd w a tpl's. ulld j n i ('('�, HY I·UPS. ptf' . ,  

fOI' H. a \"ol' i l lg' SUlIlP. '1'. I'�. LippiI ll"o t t  . • .  nr., l :i7 
A u tollloi l i le a (:(·t's�I 'l"ie:-;, l'E'l'ta i l l ,  A Vlll i a m·t'  

Mall 1 Lfadlll' i l l� ('0. . • . • . . . . . . • • . . . • • • . • .  0;).20'; 
Bakil lg' POWdt'L', ( ' . •  \. :\ I U I'(}ol'k :\ l l l n ll f,u't m'-

iug ('0. . . . . . • . . . • . . • . . . . . . . . . . • . . . .  _ . "  r.:-' . 1 0:! 
Bakiug' ) lowder, O l i n ' I'�Fil l l l i ( '  ( ' 0  . . • • . • . . • . .  1 j:i , l 70 
Bel'l'. ( 'UI IS I I I l l t ' I'S' B r('wing' ('0 • • • • • • • • • • • • • •  t;;; . l U:� 
lle<'I', a lp .  II ntl J)oJ'tpl', Lyon & SOliS H I'Pw-

ing ( ' 0  • • • • . •  , • • • • • • • • • . • • • • • • • • • • • • • • • •  f;'), l G.� 
Bt'l t i l l g  4 l i' t 's�illgS, ll'a tl l l ' l' .  F.  K ""a lton ('n. 6:;,09;, 
Bl'II7.0�· I;!l1a i : l (·o1., Fa 1'1 n\"t' l'kl' VOl'lll . :\]pistp l' 

Llldll� & Bruning . . . . . • . • . . .  , . . . . . . • . .  
Buots, shot's., and sllpl)('I'S, It.'uthl'I', F. 

YH I4h's & Cu . . . . . . . . . . . . . . . . . . . . . . .  _ . . .  n.l . H i-l 
n::�::::1' a�!rr��iS�l�·�',

s. 
N;l't i ;,;H'l i ' iii�e" ;it ' '(" t; : : : : :  :r� : 1 �'� \ 

BI"i<' k �  01' hloe.ks. htl i M i n g ,  O h i o  :\ l i l l i l l g'  a w l  
)I l l l infadul'in g  C o .  . . . . . • . . . • . . . . . . . . • . .  Hr. . 1 0-l 

Ruc' li lt,S, Slls}Jt'IHlel'. ('omfol't �lI:-;ll1 ' lHlel" ('0 • .  H;-, , :!O� 
U n t t ! ' I·. (;oh)PII & Cn . . . . . . • . . . . . . . . • • . •  , • . .  fi:-l. l :! l  
Hilt  t l ' l' aI l tl dH't'Sl', Oli Vt'I'- F i l i l l i p  ( ·0 • • • • • • • •  t;;; . 1 20 
( 'and i{'s-. crystall hwll and gl; I ('e fruits,  Olivpl'-

l·· i l l l l i t �  l 'o. . • . .  . . . .  . . "  . . . . . . . . • . . . . .  (j:i . 1 2:J 
( 'a l i i it'd ti:-lh H lill :-;ardilles, K H a m i l l  Co . . . •  t)i) , l 2S 
( '; ( I 1 I 1 t'41 f m i t .  vPJ,!'t , t H hlfS,  uuk(\d hpa ns , (.te . .  

( ' .  C .  �1<·))( J llaI4J . . . . . . .  , . . . . • . . • . •  M , l a!). H�l . 1 -10 
( 'a n nl'd tomH tops, ].�. Hohi I i SOIl  . .  " . . . . • . . . . .  (�, l :;S 
CuStlllg'S, ult' t l l l ,  '" l 'tlll' r i l l  l'�i l l ishetl Cn:-:t-

ings Co.  • . . . . . .  , . . . . . .  " . " . .  , . . • .  , . • . .  nr., 2:!O 
(,hemieals, (·Ift· t a i n ,  ( ' . I" . Bueh l'ingt'r & 

So('ll1Uo . . . . . . . . . . . . • .  , . . . . . . • . .  , . . . . . . •  n •• , 1 HI 
( ' luthil lg',  ( 'Pl "t a i l l ,  t : n itt 'rmHn B ros . . . . . . . . . . .  fi:i .UHt i 
( ' Iuthillg, ( ·e r t a i t l .  I lt'l 'tz • • . . . . . . . . . . . . . . • . .  n.-, . f 1H7 
( 'lut h i l lg', ( 'l'rta i l l ,  I l I h' I'-:-: t a t l· Hu h"(,I' ( ·0 • • • •  rio-I .O! I,'" 
( ' Iothil llot',  ( 'P I· t a i l l .  Yidol' �l'or til lg (1oo(ls ('0.  l i;, . I Oj' 
Cua l ,  .Joll I I :';  B ms. . • . . . . • .  , ' . "  . . . . • .  , . . . . •  uu. l o1 coal�'lfi�tC().Lo.lI.i� : . .  �t� '�.�:\· 

. . .  �":)�I.I I.t�t.i �l . .  � . .  ��l� Hr.. l or; 
COft'PI', l udt'lH'll(}(' I I l"(' l'of'fpt' aud Spiel" ('0 . .  n:;. l �:; 
('ofi't'l', '!'OIH> Bros. • . . . . • . . . . • . . . • .  G5, 1 2!) to ();). l :n 
( ·l Jff�{'. O l h'Pl"- F i l i l l il' ( '0.  . , . . . . . . . • . . • . . . • .  f)fi, l -la 
( 'offP£' anti tea . O l h'el'- F i n l l it' ( '0 • • • • . . . . . . •  G:l, l �j' 
( 'ug I l H ("S. ] )(,l 1 t s( 'h - Frall"-O�i('h t '  CUg'lIat '-HI'{>Il-

l l t ' l·t'l n lHl 'Y('I I I �pri j - Rli ffinc ' l' i l '  VOl'Ill . 
O ( 'hl'lI c l t ' l' :\Ilwh f l l l  ( .\(Of j ( ' l I gt '�pl l�(·haft ) . .  (,.hi. I G-1  

( ·ok."  \\" ; l sliP41 . H t .  LOll is .  Ho("kr :\1011 1 1tail1  
& PIlc - f th'  ('0. . . . . • . . . . • . . . .  " . . . . . . . . • •  flil. l 0H 

('ol'dl.lg"C', ('t'I't a i n ,  ( ' oln m h i a u UOP(' ( '0 . . . . . . .  H5,O!)::! 
( ' I'ah's 01' hOXPR fOI' shipping' (>:1l'ho,\'s. Gl'll-

eral Clu'mical ('0. • . . . • • . . • . . . • . . . . • • . •  na,O!);; 
Cutlea''\', ('t ' l' t u I I I ,  FU I'\\"t,H, OZWI1 I 1 .  I\: i l'k & 

Co. . . . . . • . . . . . . . . . . • .  , . . . • . . . . . . . . • . .  , .  nr. . 21 0 
Hull s  ( ; l'o. HOI'j!fp1dt & ('0 • . • • . . . . • . . . . . . . .  Gr.. 1 l n  
I�lI,:il l ( ,�.  !' t n t lonn l',\" gHS. l\: nmhel'g'4' l' & Vrl;'p-

Jand . . . . . . . , . . . . . . . . . . . . . • . . . . . . . .  , . . . .  H .-• .  2 1 -1  
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Read SC lEXTI l-'IC ..AMl-aUCAX �r pPLE�I I-:NT 16;15 for a. 
thorongh, clear descri ption . uy A. Frederick ('011 ins, of 
�b�II��������{�(ilt�

I
(� ��ft: l�fl;�ll�:���il���;������r�h� (;���� fr�:;; 10 eellts hy mai l . Ord f.'x· fr",m your newsdealer or 

JU D i :\  & C O . ,  :161 Broad way, New Y ork 

It Yourself 
A n �' hoy or :lITIatellr ('lUI IlII i ld  this perff'ct l ittl e  1 H. P. " t'l t i .'a l , '.! ,'yd ... �as() l i l lc f' l lg in� nn a foot 

l,uwer l athf' fl'olll rOIlj.("h (,:J'- l iu;!s by fllllowill� our 
SHUp!,: l i l lie Ilr.lIt work i l l:! . lraw i l lj.("!I. Otht'rs ! 
: 1 I t' lIoi l l:.! i I .  foil {'!Ill Yf>U, :-.:" cn�illt! equal!! it 

I fur !,lIl 1plicity, strt'l lj.("th :ll l , 1 .Jurauil ity. Fills i 

f .. \·���.,��:I:'i l";�!;i
l;� f��er

'�t!.;,�fe
t
t :��)Ji

';ri(��W�! : �1:i;���t� i�I;I���.;. 
COnPANY j 

:.011 Delnmr A \ C'.,  St. I,oul", {T. �. A. I 
� � � _� - - I 

MAKE A MOTORCYCLE OF YOUR BIKE 
Y at H. :small cost. hy USHlJ! our 

G,' l !  - " , �\��aiJ�g��re.u���I�d 8��:� . - h . O· -':... " "or cutuloJ[. �end 15c. for �: �' � 7:/ "The Motor-Cucll' plo }wal," '/1// \\ ' , It treat!-I of t
b

e motorcycle. \ -- . :: � how to get mon.· power. etC'· 
, / . . . � .' �II �\ W In·f;. <'0. • 

= _________ D_".:.p_t_. F_:,�G_'._,\L.;snl� IWt KA!'tSAS •; COSMOPO LITAN , 
A l"inZt'1i of the world, ThO! I 
lft's l , l·h.' al 'esl :111 . 1 prdtiest i n  

' .  e the ..... orl.l. Bou�hl ".\' the wnrl.1 
, . :wtl run a l l  0\"('1' the \\orlll. 

, D. W. lIuycioC'k Ant ohltlhUe Mfg. ('0. 
- St. I.Ollis, Bo. 

To Book Buyers -I 
I I 

We have j u st issued a new 
l l 2-page catalogue of re­
cently puhlish ed Scientific 
and Mechanical B o o  k s , 
wh ich we will mail free to 
any add ress on appl ication. 

MUNN & COMPANY 
Publ ishers of SCIENTIFIC AMERICAN 

361  Broadway, New York 

, I 
I 
I 

SEPTEMBER 21, 1907. 

]�,,(>k of' Edu(·ftt iuu i ... 110 11!11�er :011 t Xt \lM' flOr failure. You 
ha\'e the dl:uu:e in  you r �rn:::l-' to go!!t a �l-'lTj:lIi7.t"lI hailling w i thout 
lru;iog limp from your regular wor"k. 'I he Mtudy of' dr8wlnc 
w i l l  tit ynu for a ("urt'l'r whose opportu Dilie<j fire unlimited. 

CYCLOPEDIA OF DRA WJNG 
Four InRsMive volumes eacb nearly ODe 

foot hiKh, ltand80mly bonnd in bal1 red ... orocco, �.OOO paKes, marbled edKe8. and 
Kold stamped. 

I n  or,!t'r t o  alh'e rt i"e the superior methot1� of instruction of the 
A ) I E R H' A :'ol  SCH()or� OF COHRESPO :S DE�CE, a limited num. 
Ler of st:b will be sol,l at nearly 

One-Third ReKnlar Price 
To t:tke :u.h-allta!{e (It this bargain you must lIlen tiou tbis ad" er­

tis�IIlt:llt when ordering. 

Bargain Price $9.80 Reg u lar Price $ 2 4 . 0 0  
S e n t  express prell:ti .l for olle week's free eXltmination if yon 

rneu ti lln Sdt:l l t itic AIIlt:rk'!lu. Seud ,:.'.011 and *!? nn a mon t h 
th�I"t'!lf[er unti l !  $9.l"U has ht'en paid. Jf not adapt!!.1 to your ne'�th. Wtl wilt rt'U1o\·tl the Lo,,\;s. 

Tll i� i�. just the H'� of Lonks for Architects. DrafL'Imen, �heet :!\I.·bl \\ ork " r�, Dt'sl:,!'llerlO :ulIl all other pt'rsons interesteu dl. 
red ly or hul:rt't·t ly in .\rdlltf't· t l l re and Dravnng, 
AMERICAN SCHOOL OF CORRESPONDENCE 

CHICAGO ------' 

You cannot fail to make money with 
the assistance of our complete 
One Light System, in case $10.  
. .  T H E  LIGHT that N E V E R  
fails . "  U. S. Systems approved 
by tbe Board of Underwriters. 
Simple, safe and durable. Write for 
catalogue illustrating our full line. 

NATIONAL STAMPING AND ELECTRIC WORKS 
150·158 S. Jeflersoo St., Chicago, U. S. A. 

�8u USE  GR INDSTONES P 
If so we can SUPPlY you. A l l  si zee 
In o n n l e d  and n n lll o u ru p d ,  alway. 
keDt in  stOCk. R�memoer. we make a 
F-pecialtyof beleCLIDat stones foraJi spe­
cl a l pUl'PQSes. Send fOT cataio(1ut H I . "  
Tlte C LEVELA ND STO N F.  eo. 

2d Floor. Wilshire. C leveland. O . 

SEN SITIVE LABUR ATORY BALANCE 
By N. Monroe H opklllS. Tbis " built-up " laboratory 
bahmce wil l  weigh U}J to one pound and will turn with a 
quarter of n. postage stamp. '.rbe balance can be ma.tJe 
by any amateur skilled in the use of tools, alJd it will 
work as well 8S a �125 ba.lance. 'rbe article is accom-
�:��:�t o��hl:t.:�I:�� �Pl�t��itfc�:��
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TU'le A :\l F�RICA N 8 t" PPI,Jo;M ENT. No. 1 1 84. Price 10 
cents For sale by ll tT x :,\  & Co . • 361 Broadway, New 
Y ork City. or any hook�e l l e r  or npwsdealer. 

GOES LIKE SIXTY $60 S EllS LIKE SIXTY 
SE llS FOR SIXTY 

I LSON 

YOU D "  
-

CAN BE A R A F T.S M AN 
making 1160 monthly when taking IndIvidual Instrue-
:��� CHIEF DRAFTSMAN �!n�""�� 
:rt� ��!!�fele

e
recrg���

s
�I�J':�t�,:r '::fg:r.J�: ::!� 

I1ng you to start at 120-130 weekly salary and rapidly ad­
vancing. Furnish tools free ot charge and steady posI­
tion when completed. Rea.qonable terms and success 
guaranteed. Best trade with best future. Address 
Chief Draftsman. DIY. 37 Eo,'s Equip't Co.(loc.) Chical" 

(Instruaive Scientific papers 
ON TIMELY TOPICS 

Price 1 0  Cents each bv mai l  
ARTIFICIAL STONE. By L .  P. Ford. A 

paper of immense practical value to the 
archite('t and builder. SCIENTIFIC AMERI· 
CAN SUPPLEMENT 1500, 

THE SHRINKAGE AND WARPING 
OF TIM BER. By Harold Busbridge. An 
excellent presentation of modern views ; 
fully il lu strated . SCIENTIFIC AMERICAN 
SUPPLEMENT 15 00. 

CONSTRUCTION OF AN INDICA T­
ING OR RECORDING TIN PLATE 
ANEROID BAROMETER. By N. 
Monroe Hopkins. Fully il lustrated. SCIEN­
TIFIC A "ERICAN SUPPI.EMENT 1500. 

DIRECT_VISION SPECTROSCOPES. 
By T. H. Blakesley. M.A. An admirahly 
written. instructive and copiously illustrated 
article. SCIENTIFIC AMERICAN SUPPLE­
MENT No. 1493. 

HOME MADE DYNAMOS. SCIENTIFIC 
A M E R I C A N  SUPPLEMENTS 1&1 and &00 con­
tain excellent articles with full  drawings. 

PLATING DYNAMOS. SCIENTIFIC AME­
RICAN SUPPLEMENTS 7 20 and 7 9 3  de­
scribe their constrnction so clearly that any 
a mateur can make thenl. 

DYNAMO AND M OTOR COMBINED. 
F l l l l v  described and illustrated in SCIENTIFIC 
AM ER IC A N  SUPPLEM ENTS 844 and 8&5. 
The machines can be rUll either as dynam os 
or 1I1otorR. 

ELECTRICAL MOTORS. Their Con· 
struction at Home. SCIENTIFIC AMERICAN 
SUPPLEMENTS 7 5 9. 7 &1. 767. &41. 

Price 1 0  Cents each, by mail  
Order through your newsdealer o r  from 

MVNN fA COMPANY 
3&1 Broadw8.Y New York 

© 1907 SCIENTIFIC AMERICAN, INC.
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A 
famous 

LLGIN 
The G. M. WHLLU:.R Grade 

Llgin has long been famous for its 
accuracy and reliability. It is now 
in great demand in the new models. 

for those who want a remarkably 
true watch at a very reasonable 
price the right watch is the G . . M. 
WHLLLLR Grade Llgin. 

Right in price-within the reach 
of everyone - "  The Watch that's 
made for the majority." 

Right in style- The new thin 
model in small sizes. 

Right-always right-A wonder­
fully accurate timekeeper, and sus­
ceptible to extremely fine adjustment 
with the micrometer regulator. 

Adjusted to temperature. Seven­
teen jewels. Ask to see the G. M. 
WHLLLLR Grade Llgin. 

E L G  I N S  of equal grade and 
reasonable price for women-desir­
able new models. 

ELCIN NATIONAL WATCH CO., 
E l g i n ,  I I I .  

TH E E U R E K A  C L I P  
The most nseful article evpr invented 

for the pUl' pose. In clisof'Dsable to Law­
yers, }Jdtlors. Studenls: Rankers, Iosur­
ance Compallie� sild business men gen­
erally.  Book marker and pape r eli p. 
Does not mutilate tile paper. Can he 
used repeatedly .  ]n bl)xes of 100 for 25c. 
To be ba.d of all book�eJlers. stat. ioners 
and DOllon dealers. or bv mail on receipt 
of price. Sampie card, bymall, free. Man. 
��
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(�ust Issued. Write for It) 
$25.000.00 OVER STOCK 

Aulomobile rlrls lod Supplies loiled 
. 

NEUSTADT AUTOMOBILE II. SUPPLY CO. 
.Ol! MONEY rOR YOU 3942 Olin Sireel. SI. Louis, Mo. 

VICTOR HAND-FORCED 
Water cooled engine,  wheels 

Sl luches ; 1 1-4 Inch solid rub· 
ber tires ; speed from 1 to 25 

miles per hour. No coun­
try too rough for the 
Hand.Forged Victor 

Pri ce 1450.00, in cluding 
leather tOD, fenders, 
��p:,Jt�:�'e!�O��b 

e
:�: 

tra. Write for full par­
ti culars. 

Victor Automobile Mfg . Co. 1 1  a Carroll St., St. Loula. Mo. 

To Manufacturers and Inventors 
We are particularly well eqnipped for undertaklll� tbe 

sale of American manufactu res marketable in Europe. 
We b ave a department for adjusting your claim s  

8I!"ainst Continental firms. 
We exploit American Inventions, wbetber already 

patented bere or not. . 
We are not hAgt:-nts," and can furnish satisfactory 

references. 
U NITED STATES IMPORTING COMPA N Y  

Hamburll", X V .  Germany 

LE aRN WATCHMAKI NG 
We teach It thoronghly In "" many months as It  

formerly took years. Does away with tediou� apprer.­
Uceship. Money earned while studying. positions se­
cnred. Easy terms. Send for catalog. 
ST. LO(;IS \V ATCIIMAKING SCIIOOL, St. Loulo, lIo. 

TRADE MAqkS 
DESIGNS 

COPYRIGHTS etc. 
Anyone sending a sketcb and description may 

quickly ascertain our opinion tree whether an 
Invention Is probably patentable. Communlca. 
tlon88trictly conOdential. HANDBOOK on Patents 
Bent free. Oldest agency for securing patents. 

Patents taken throngh Mnnn '" Co. reeeive 
",eelal notice, withont cbarge, In the Stitntifit ,Hmtritan. 
A handsomely IIInstrated weekly. J.anreet .�r. 
onlatlon of any 8clentiOe Journal. Terms, .... II 
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Scientific AlDerican 2 1 5  

Foods, certain cereal, Cba lIec-)l lIIer Mill-
ing Co. . . . . . . . . • . . . . . . . . . . . . . . . . . . .  -' . . .  fJ.G , l an 

Foods, certain cereal, Evel'ett,  AughenlnlUgh 
& Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0:;, 1 :l7 

Foods, certain cereal, Oliver-Finnie C u . ,  
65, H2, f>5 , H 4  

Footwear, certain, F. Valdes & Cu . . . fJ5, l G3, U5. ] [,  
Fruit juices. distilled, O .  Oberroll . . . . . . . . . .  65 , l GD 
Furnaces, heaters, and boilers, L. J. )hwllpr 

Furnace Co. . . . . . . . . . . . . . . • . . . . . . . . . . . .  65, 232 
Furniture polish, �'. C .  Solms . . . . . . . . . . . . . . 65 , 1 83 
Gl'ape j uice, uuferlllen ted, 'Yi lsoll Fruit 

Juice Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 1 5B 
Hair restoring cow puuml , A. P. :-5iwul' . . . . .  65, l S2 
Harmonicas, Ueo. Borgfeldt & Co . . . . . . . . . . . 65, 1 20 
Hoists, Chisholm & Mool'e Manufa cturing Co. 65, 207 
Jumpers, babies ' ,  A. F. Mapes . . . . . . . . . . . . .  65 , 1 0:; 
Knives and forks, Farwell, Ozmun, Kirk 

& Co . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 ,200 
I(nlves, razors, aud tahle cutlery , pocket, 

Geo. Borgfeldt & Co . . . . . . . . . . . . . . . . . . .  65,212 
Laces, shoe and corspt,  1<'. "1". "'hUcber . . .  65, 1 33 
Leather manufactu rt-'s, certain, Frunk Payne 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 1 56 
Locks. Yale & Towne Manufacturing Co . .  � 65 , 1 0� 
Magazine, R. R. �'Isher . . . . . . . . . . . . . . . . . . . .  65 ,226 
Magazint's, monthly, J. F. McNumee . . . . . . . ()5,2a:� 
Medicinal supposltol'Y , W. Smith . . . . . . . . . . . (k;,2:)4 
lJt-'dicine, certain, J .  B randt . . . . . . . . . . . . . . . .  65, 1 7 1  
:\Iedlciuf', certain, J .  S. Coward . . . . . . . . . . . . .  65, 1 7o! 
�Ied lclne, certain, F. A. Dicks . . . . . . . . . . . . . 65 , 1 76 
:'tledleine. certa in,  Fa rbwcrke ,"orw. Meister 

Lucius &. Bruning . . . . . . . . . . . . . . . . . . . . .  65 , 1 77 
Medicine. cel·talli, W. :1. Roberts Medicine 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 1 80 
MediehH', veterinary, Maher Veterinary . 

R('m('dy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65, 1 79 
liedicines, certain, j;1". A. Epstein . . . . 65,22a, GG ,224 
Medicines, certain,  F lee·Flea Co . . . . . . . . . . . .  6�,228 
Medicines, certa in,  O. G rande . . . . . . . . . . . . . . .  tJ5.2:�1 I 
�Ietal polish. E . B. Gallaher . . . . . . . . . . . . . . . 65.0fl4 
011, illuminating, Title Water Oil Co . . . . . . . 65 , 205 
Oils and greasl's. Illuminating and lulJricat-

lng, Galena Signal Oil Co . . . . . . . . . . . . . . 65, W 7  
Optical proj ecting apparatus and fi l m s ,  N e w  

Y o r k  Vltak C o .  . . . . . . . . . . . . . . . . . . . . . . .  65, 124 
Ovel'alls, pants, and coats , Joplin Ovcrall 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  GU , 1 0:! 
Pain ts and painters' m a terials, certa il l ,  C. 

H. Howell & Co . . . . . . . . . . . . . . . . . . . . . . .  65 . 1 98 
Paints and painters' materials , ce rtain, 

Standard V u rnish 'Yorks . . . . . .  " . . . . . . .  65. 21 12 
Paints and varnishes, Kelley-How-Thomson 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,200 
Pamphlets and catalogues. D,·trlck & Har­

vey Machine Co. of Baltimore City . ,  
65, 175, 65,222 

Paper, drawing, E. G. Soltmullll . . . . . . . . . . . . 65 , 1 85 
PapPI', drawing and tracing, E. U. Solt-

mann . . . . . . . . . . .  " . . . . . . . . . . . . . . .  65,184, 65 ,203 
Pappr, rOOfing, shpu thing,  and lmilding, 

Burrett Manufactu rillg Co. . . . . . . . . . . . . .  65 ,01)1 
Paper, toilet, JOI1f?S & Skinnel' . . . . . . . . . . . . .  · H5, lU!J 
Paper, wall,  Webster & P rager Co . . . . . . . . .  �), 1 ! 1:! 
Penholders, Engle Pencil C o . . . . . . . . . . . . . . . .  ti5 , 1  OU 
Pens, steel, E. :1. Soitmanu . . . . . . . . . . . . . . . . 65, l V I  
Pharma c(�u tical prepa rations, (:el·ta ill, L. G.  

B. Erb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 ,225 
Pills. :1.  Garst . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,220 
Pumps and turuines, E.  S.  G. Rees . . . . . . . . 65,21 !l  
Quinin,  hastc salt o( II Lacroix & Cie . . . 65 , 1 6; 
ltuzors, Geo. W. Korl1 itazol' M anufacturing 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65 , 2 1 :� 
Remedy for corns, imlliolls, and w arts, J. 

Cole . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 65, 1 72 
St'edillg machines, l'Hd gate. Luthy & Co . . .  65, 2 1 ;". 
Sewing cotton , J. & P. Coats . . . . . . . . . . . . . .  &l,On!) 
:-5hl'etings, shi rtings , drills, etc. , China & 

Japan Tradillg Co . . . . . . . . . . . . . .  U5, 148 to 65 , 1 52 
Shoes, ladies' leather, Carrutlll'rs·Jones Shoe 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , l o! ;  
S n u p  fasteners f o r  garments, li'rancis Hook 

and Eye and FusteLer Co . . . . . . . . . . . • • •  65, 21 1 
Soap, Brown Soap Co . . . . . . . . . . . . . . . . . . . . . . .  GG, ll.)-I 
Suap, S .  Hamill Cu . . . . . . . . . . . . . . . . . . . . . . . .  U5,2U1 
Soap, washing powdpr, {'tc. ,  H. L. :-5baw . .  U5, 1 8 1  
Soaps a n d  soap powder, C .  H .  C rew . . . . . . . 65, lUG 
Soaps. toilet nnd medicinal, Barcluy & Bur-

clay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 193 
Spices and mustard. E. R. Durkee & Co . . .  65 , 1 1 4 
Stains, Standard Varnish Works . . . . . . . . . . . .  65,2 04  
Stone, quarried, John '1'. D y e r  Qua rry Co . . . ti5 , l QO  
Stoppers of tin a n d  cork, :Munbattan Cork 

Specialty Co. . . . . . . . . . . . . . . . . . . .  . . . . . . . 65,217 
Stoves and ranges, James Graham Manu­

facturing L v .  . . • • . • . . . . . . . . . . . . .  65, 178. 65 ,231 
Syrup and molussl's, E. l<�eil.llelU llll Sons & 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 1 1 7  
Tablets fOl' tlle t b l'tUl t a n d  yuiee, Bugar 

coated, Coughlet Co. . . . . . . . . . . . . . . . . . . .  65, 173 
Talking mach inc needles, il isk, H a rger & 

Blisb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65 , 1 22 
Teas and colfe," , Upbam Bros . . . . . . . . . . . . . .  65, 1 32 
rl'eeth, U. Uordun Martin, Incorporated . . . . .  65,1 1 8 
Tires, IJOeumatlc, Fisk Hubber Co . . . . . . . . . .  65,227 
Tobacco and Cigarettes, smoking, C. A. 

Carlin, Ltd . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65, 1 1 3  
Tobacco, smoking, }1�alk Tobacco Co . .  65 , l 1 5 ,  65 , 1 1 0  
rronic, m a l t ,  August Schell Brewing Co . . . . 85,160 
'r racing cloth. E. G. Soltmann . . . . .  65,18ts to 65, 1 00 
Typewriting machines Williams Typewdter 

Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  65,221 
Valves, Ohio Brass Co . . . . . . . . . . . . . . . . . . . . . GG,218 
W atches, watch parts nnd ca:ses,  A .  ". Itt-

nauer & Co . . . . . . . . . . . . . . . . . . .  65 , 109 to 6..'\, 1 1 2  

Industries Wanted 
at 

Portsmouth, Virginia 
No otber location offers greater advantage. to 

industries of almost every kind. Abundant 8upply 
of material, labor and low priced fuel available. 
Nine competing railway systems, and ·Beore8 of 
water routes give finest transportation facilities on 
the Atla.ntic coast. Ideal climate, good health, 
good schools, good water. 
8iti��

l
Q:o�'X8���:���

d
t� �i�W ��:�g:t£.. Expo-

Booklet and :full information on request. 
I. T. V AN PATTEN, liIeeretary, 

620 B Port81Doutb, Virginia. 

W ET P R OOESS OONO RETE IS BEST 
O urnew invinclbl" Concrete Block Machine makes blocks 
f��

e
s��ie';;, ';;��J't:'�"Jtl�:�Jfe���

e
�;'rf�gf��:I.y,�:ct".:'!: 

InvinCible make. two blocks at once. New catalog free. 
'l'be Pettyjohn (;0., 615 N. 6th St.,  Terre Haute, Ind_ 

ORIENT CLA RK'S TEN TH 
ANN UAL CRUIS E. 
F e b r n a r y  6. 1908, 

chartered S.S. " A rablc," 16.1'00 ton'?O sdlVo':ir�������� 
World. Frank C. Clark , 40t! T imes Bnlldlng, New York. 

LET U S  B E  YOU R- FA CTO RY 
W e  estimate on anything you want made t o  order. 

STA 1U PINGS, MOD E L !'. EX PERT W OR K  

m��:zrn':,���h �� ���d �
I
��:bfs��:;:-p;'e �l·:��WriI�

t
�ls
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THE GLOBE )IACHINE ANIl STAMl'ING CO: 
910 lIumllton St.. Cleveland, O. 

ff·.i:j-�a.'llJUlB Corli .... En in e., Brewers tL.�!5 and Bottl ers ' Machinery. 'f.HE VlT.TER MFG. CO. 899 Clinton St .,  Milwaukee. Wis. 

Gas Engine Bags 
A superior grade of Gas Engine 
Bags has been one of our staple 
products for several years. We 
are exceptionally well qualified, 
both by experience and equip­
ment, to furnish a satisfactory 
and durable article either in 
standard sizes or in special sizes 
for any required horse power. 

We are also in a position to supply 
moulded specialties of all kinds for 
new and old inventions; Pump Valves 
and Valve Discs for hi2h and low 
pressure; Diaphragms for Heaters 
and Pumps ; Priotin£" Contact Mats 
for blue print work. 

Full information and pnces 

MODELS & E X P E R I M E N T A L  W O R K .  on request. 
Inventions tieveioped. Special Machinery. 

E. V.  BAILLARD.  24 Franklort Street. New York. 

RUBBER �r"e:����i::a����ts MORGAN « d  W�IGHT 
PARKER, STEARNS .t CO., 228.229 South Street, New York 

Manufacturers of Goo Ru ber GotJds 

Experimenta l & Mode l  Work 14  Bellevue Avenue, Detroit, Mich. 

Cir. d: advlct jree. Wm. Gardam & Son. 45-51 Rose St,N.Y I. H. C. 
\.JW�K i SfJ8aL i Ngt�i>�flh 

F "\ lh I i mf'"utal  " nrk fOI l' 1 11\4 u l n n  
I I .  T l' H N E H  TOOl, CO . •  �1 ;; � . C li n t o n  S t , .  {,hk."" 

M R . I N V E N T O R 
Send us your models or drawings for our lowest prices 
We can develop. perfect 0 1  manufacture your invention 

MONARCH TOOL CO., 128 Opera Place, Cioclnnatl, O. 

M O D E LS t C H I CAG O  M O D E L  WO R K S  
£STA BL /SHEO /867.fa >'I�\� EJ��q!Sr�� �;.c/({f1f/? .. /€ t Gasoline Engines 
..., aglcal Appa"'atus the principles w b ich underlie 'this ClaS8 o f  powers. m M . 

are tbe outcome of a thorough study and application of 
" • ' • They are bul it to make certain response with abundant 

Grand Bouk Cataloo:ue. Over 700 engravlDlls ��::�8�� every call upon them, and at least operating 
200, Parlor Tricks Catalogue, free. I Uso GA!i>I GASOLINE A LC O H O L  MARTINKA & CO . •  �lfr8 •• '!J3 Sixth Ave., New 'l ark ., � ,  or 

K U H L M A N  T R A N S F O R M E R S 
Q u a l i t y  a lways .  S i n g l e  a n d  3 · phase  P r omp t  d e l ; , er) 
" U H L M A N  E L ECT R I C  CO.  • EL . ..  A A T .  I N D . 

1. H. C. engines are built Vertleal 
In 2 and SCH. P . •  and Horizontal 
(Stationary and Porlable) In '. 6. 8, 10, 12, 15, and 20·H. P. 

�'i,�,:m;�:
l
g� r.nI}. ��.t1��1 ��:nf:.rt��I:��·r.::' tg: 

bome omce. 

MAS 0 N '  S N E W  PAT. W H I P  HOI  ST · The International Harvester Company of America 

for Outrhrger hoists. Faster than Elevators, and hoist I M 
(INCORPORATED) 

direct from teams. Saves handling at le�8 expense. 'Z' C onroe Street. Chlcalro, Ill., U. 8. A. 
Manfd. by VOLNEY W. M A S O N  & (�O .. Inc. J A G E. D M . 

Pro,·ldenoe. R. I., V. S. A.. A'- arlne 

·;.-NOVELTIES & PATE ftTEO ARTICL E S  'NUFACTQJlEO By CONTRAC'T PUNCHING D IES SPWAl MAc'HINE R Y. '.KO�IGSLOW STAMPiNG  & TOO I_ WORKS. Cl  E V E  L " O .  O. 

4-Cycle E.ngines 
Sklllfnlly desjj,oed and well 

butlt. Sin�le lever control, com ­
bining a utomatic carburettor 
::�� :C::: r���

n
��'d r�11:�I�f; 

Whips, United States Wi>,p Co . . . . . . . . . . . . .  65,140 T I h Whisky, Macy & :1enklns� . . . . . . . . . . . . . . . . . . 65,2W e egrap y 
Wine, Gundlach·Buntiischu Wille Co . . . • . • • •  VG, 166 

I ' 
Circui:J.r free. Wonderful · 
aut.omatic teachf'r. 5 stylI'S 
,2 up. OMNIGRAPII 
CO • •  Dept. 52. 89 Curt. 
landt St., New Yol'k • . 

under most trying conditions 
Slzes a to OO b. p. 8e"d for catalog. 

CHAS. J. JAGER CO.  
2 B  I Frank l i n ,  cor .  Batterymarch St. 

LABELS. ---------------
�' S C H W E R D T L E  S TA M P  C O  �, STEE L  STI\M P S ,  L E T T ERS  & F I G U R L S  "A. C .  Hynd's Antiseptic S k i n  Tonic," for 

Ull a ntiseptic skin tunic, A. C. H. 
Purlta C". . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  13, 790 

"Bell's Sausage Seasoning , "  for spiced sau-
sage season i n g .  William (�. Bell Co . . . .  13,788 

" Bell's Seasoning , "  for spiced s('usoning fur 
meat. gawe, fish, and poul t ry , \VilUam 
U. Bell Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  13,787 

" ' Blossom Nect u r , "  for honey ,Y o A . Seiser 13,78� 
"Coffee , "  fOl' coffee, B .  Fischer & Co. , 

13,780 to 13,784 
" Delaware Standa rd Damask , "  for d·a masks, 

. F.  C. Plnkballl ' " . . . . . . . . . . . . . . . . . . . .  13,792 
"Diamond Special, " for cundy, Busy Bee 

Candy Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  13, 786 
"New Englund 'Va8hin� & Bleaching 

'Vater, " for a blt.'uchlng liquid, Ray-
mond S.  Rottlln!: Co . . . . . . . . . . . . . . . . . . . .  13,791 

" V 'l l"gas Coffee . " . for ('otTelC', J.  Va rgas . . . . 13,770 
" Vegetahle Cough Syrup, " tOI' medicines for 

diseU Nt'S vf the tb l'oa t anll lungs, .A . r·� . 
Dre\\':S & Co. . .  . . . . . . . . . . . . . . . . . . . . . . .  13,780 

PRINTS. 
"California Root B£'('r Extract , "  for root 

bf'l?r extract, California Hnot Beel' Co . . . 2',106 

"Men's and Boys' Apparl?1 . "  for mt'n·s and 

boys' apparel, H. C. Lytton . . . . . . . . . . . . 2 , 1 1 0  

"Swllstika aUtl l\1 n ltl'se B a c k s ,  '4[, Texan 
Play ing Can]s . "  fur playing ('U l'cJs, U n l tpcJ 
States PlaYing Cal'll ('0 . . . . . . . . . . . • • • • . .  2, 103 

" The HOllll? of Falst a ff . "  for lJ(·(·I". 'VUl . J.  
Lcmp Brewing Cn. . . . . . .  , . . . . . . . . . . . . . .  2 . 1U7 

"The Pretty Barmaid , "  fol' lagt'l' lJPl'l", H. 
Naegeli'. Sons . . . . . . . . . . . . . . . . . . . . . . . . .  2, 10S 

A printed copy of thC' specifica tion and drawing 
of anY vatent i n  the foregoing list, or any patent 
in print isstll?d since 1 863, will  be furn ished from 
this officc for lU c('nts, prOVided the namt."!' and 
number of th(� pah�nt uf'sired and the datc he 
iriven. Address �[l1nu & Co. , 361 Broadway, New 
York. 

Canadian patents may now be obtained by the In· 
ventors for any of the inventions named i n  the fore­
going list. For terms and further particulars 
addre .. Munn & Co. , 361 Broadway, New York. 

� B R I D G E. P O R T C O N N  

DRY ING MACH INES For nll kinds of gran_ 
u!ar materials: S. E. 
Worrell,Haumbal,Mo. 

,� TE ·LESClJP E: � .. c , 
C A T A L O G U E  

W. & D. M O G E Y. 
. ' . B AY O N N E  C I T Y N J 

BUSINESS OPPORTUNITY 
fin �i�

n
O\�rV�I�:'!I���,�\·���;�I;:�;'�I�� :��ki;�:'d��r h��:

i
����"��!! in  the "Mail  Oril�r Line that wi l l  plellse those seekin� & good investment. 

with large I 'rotlls. A Fortune for the right persOD, 1.'he }�. 11. 
Aldcn (.'0.,. 11S J·:o.st 4th Street,  Cincinnati, Ohio. 

STEFFEY JlFG. 

B05ton, Mass. 

4lonve": �::!:"r!,'::r:le Into! 
� using one

. 

of our AIt!l.1 h:\ble 

' . 

�b�ar�i1�!t�r:nlorw�:li � 
boats. Finished motors or rough 
casUne:s for automobile, marine 
or st.atlonary. Send. st.&mp for 
catalogue. " (:0., 2941 W. Girard Ave., PhUa., PI. -

Switchboards 
Bissell Switchboards are earninr a world-wide reputa­
tion for efficiency and economy. For lie-btinr (.Ir 
power: your specifications or our standards-users, 
electrical engineers or contractors 2"et our prices with­
out fail. Ask for Leaflet No. 1 1 .  

THE F. BISSELL COMPANY, Toledo, O. 

The Man Who Gets 
THE MOTOR 

must. in ... ·t:st. tnough Dloney to Insure 
Good !\Iat.erbl and V.t orkmansbfp. 
Cushman l\Iotl)rs have ji!"round cylin­
ders, pistons, piston rings and crank 
shafts, crank Ulld piston piDs hard­
ened, gas tight adJuSlable bearin;.t1J. 
All parts finished accordiu2" to mi­
crometer measurements and are iutt'r· 
changeable. Writt: fOI (. ·alalogue if 
interested. Engines from 2 to 1 4  b.p., 
2.cycle, light weiKht, euy starting. 
Cushma. Motor Co., LJDeola, Neb. 

DON'T BUY GASOLINE ENGINES �r�[l�:�:!J!�¥!!!��; 
aJcohol engine, superior to any one-cyllnder englnej9revolutlonlzl ng power. Its weigh t  and bulk are baIt that of single cylinder engines, with gTe&ter durabiUtv. Costa 
Leu to Buy-Less to Run. Quickly. ellst1y start,eel. vibration practically overcome. Cheaply mounted on any W&R'on. It I s  a combination portable, stationary or tract100 eaame. 8II1II> 1"0" c.u�u •• THE TEI!IlFLE PUMP CO •• Mlr6., Meal!;ber and 13th Stl .. ClUeas.o. Tll18 18 OUR FUTY-THlRD Y.!!l4B. 

© 1907 SCIENTIFIC AMERICAN, INC.
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Rubber Pump Valves 
For Cold and Hot Water, Oils, Adds, 
High Pressure Mine Service and for 
every pumping requirement. .JI. .JI. .JI. 
Mechanical Rubber Goods of every description 
of unsurpassed qualities, including BELTING, 
HOSE PACKINGS, Gaskets, Mats and 
Matting, Tubings, Springs, Interlocking 
Tiling, Emery Wheels and MOULDED and 
CUT SPECIA LTIES for any mechanical 
and commercial device. .JJ .JJ .JJ .JJ .JJ .JJ .JJ 
NEW 
PACKING 

YORK BELTING & 
COMPANY, Ltd. 

9J  & 93 Chambers Street, New York 

8cal�s All varieties at lowest prices. Best Railroad 
Track and Wagon or Stock Scales made. 
Also lfffl useful articles, including.  �afe8, 
Sewinlir Machines, B icycles. Tooh�. etc. Save 

Money. Lists Free. CHICAGO SCALE CO., Cblcago. 1Il. 

- N U N E S S  OF O P E R A T I O N  ·strong features that has hetped to earn the �put:\tion and endorsement of the 
��J!l!�:���bin:'O &����:�I��,�e ":��: 

\Vf�i\;:�n��i�i:!\�ns::t �� c�r!e��;s� i�r:i without deposit. Complete Duplicator, cap size (prints '''�l(13 inches), cootair.s Hi fed 
��::ll:�lri�,���g :��f:)� �;�3: can be used 
less 33 1-3 per cent. discount, S 5 Net Take :l.d,·antage of our trial offer. 

U. Dau� DUpU<'Btor Co. 111 .John Stree� New York 

" L I B � RTY B A N D " 
Steel Letters and Figures 

Rhn.dJ1 Are the best made. Warranted iii 
� hand·cut on best tool st eel. Put • tip In poli she d hardwood boxes. 

_ .- Are sold by leading bardware • 
� dealers. 

�. A I. L EN. DOANE &; CO .. . 
Boston. llIass •• U. S. A.  Fine steel letter-cllttin!( o f  :\1 1  kinds ; special prices t o  toolsmiths. Warranted name stamps for llIarkin� toolll mailed anywhere lic. per u�tter 

A WATCHMAKER 
Bradley Polytechnic Institute Hor�;!�{l�l, �Iif��\�ent 
Formerlv P:lr,;ons J-f<.rolo�ica.1 Inst. Largf'�t and Rest Wilteh Sehool in .lmerlea "re teach \\'atch '\\�ork, Jewelry, Enjfraving, Clock "·ork, Optks. Tuition reasonable. Board a.ntl rooms near school at moderate r.ttes. Seno for f'at:1log of Inf�)rmation. 

CRUDE  ASB ESTOS  
__ -=D:...:I.:..:R-=E:...::C,---,T�F R O M  M I N ES 

I P R E PA R E D  R . H. MART I N ,  
A S B ESTOS F I B R E  OFFICE. ST . PA U L  BU I L D I N G  
f o r  Manufactu rers use 220 B'way, New York. 

Saves 90% THE 

DIAG eAPH 
(Trade )Iark Registered) 

The Improved 
Stencil Cutting Machine 

l:s a saving of 90 per cent in your 
..; hip ping Room worth considering? 
'[" .vo Thousand DiaJ{raphs in use 

by the Largest Huuses in tbe United States. 

" We cannot understa.nd bow any concelD marking up case!'! can :l.ftord to be without one of your machines, as 'Ve find that, aside from hei llg convenient, it facilitates �he handling of expresa and freight "ery ma­terially, inasmuch as there is no excuse for a lr :tI\�Jlortation ('otn"any misinterpreting consignee or destinatiou."-Neidic4 Proe,,, Oa , But'­lington, N. J. 
Just a word will brinl( our free Illustrated booklet 

describing the Diagraph and our U No Error " System 
of sbipping gOOds. 

American Dlalll'aph Co., 10 N. Zd St., St. Loais, Mo., U. S. A. 

"" ' 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 " " 1 1 1 1 1 1 1 1 1 ' 1 1 1 1 1 1 " 11111111'11111111111" 1111111',111'11" '1111" 11'1' ; 
; 
; 

O LDS 
ENGINES 

i:: __ =:
: 

I 

��aS:;'O��;:;; 
U. S. Government. 

We build engines from 3 to 50 H P. for all sorts 
of stationary and farm power. Send for catalogue. 

;::: 
OLDS GAS POWER CO. 

908 Seager S�reet L an81nc. Mlch. 
T.'.UIIIII,I,I,I,lllIll .IIIII., I I . , I I I I I I I I I I III,I,III,11111, 1" ,1,1,.,111,1,1,1,1111111111111111111111111.11 

�\�� �ft�M�@�ItIL@l 
Toledo Ohio.V. 

1'/]�2VU/can Iron wor�;nco. 
1I.!!�ft}rli 

15 .. III ' •• 'k cu.",. 'UM&' 

Scientific American 
A Legal trial by Jury is given before 
twelve fair-minded men for a verdict, bu ' 

FAIR TRIAL 

men who to-day 
are satisfied users. 
t) From their opinion comes the ver­
dict that the .. GILLETTE "  will do 

any other shaving device - that it is a Time Saver. 
a Money Saver-that it will adjust itself to your 
beard, whether harsh or soft, without sem-
blance of a cut or a scratch, and that you 
can "SHAVE YOURSELF" at any time 
and in any place, under hygienic conditions, at 
home or traveling, in three to five minutes' time. 

t) If you will give it one fair trial. you 
will also render the same verdict. 
tj The Gillette Safety RdZor consists of triple 
eilver -plated holder and twelve double-edged 
Llades packed in velvet-lined leather case. The 

holder will last for the longest lifetime, while 
blades when dull are so inexpensive they may be 
thrown away as you would an old pen. Price 
$5.00. Combination sets $6.50 to $50.00. 

Sold by Ihe leading Jewelry, Drug, Cut. 
and Hardware Dealers throughout 

world. 

.s"k for the " GILLETTE " and booklet. 

Where sllostill/trs a l-e offel-ed, Ref"". 
same and wrtle at once for our 30-day free 
trwl offer. 

T A P E S  

We also maimfaeture Table Lamps, Wall Lamps, Chandeliers, Street Lamps, Etc.. 100 Candle Power 1Ie,'en hours ONE CEl\T. No Wicks. No :Smoke. f\;o Odor. Absolutely safe. THEY SELL AT SIGH'l. Ex�luslve territory to good agent.. �Write for CAtalogue and 'prices. Chicago SOlar Light Co. Dop' G, ChicagD 

Automatic Water Supply 
Most economical, reliable and efficient. I f  
�?n�sh:.rl� ����n: M"���� ��� ::�ara 

eu-
foot - fall obtainable from spring, 
brook. or river, delivered to any 
distance. Write for catalogue. 

N iagara Hydraul ic Engine Co. 
140 Nassau Street. !';'. Y. 

Last month we proved to many people .that they could make $3000 .00 
clea r p rofits each year . We are ready to prove that 

$3000.00 Can be Made 
This year.-lIf1xt year.-alld 'he years after Cleaning houses 
by our patented machinery, by energetic, competent men. Over 300 
operators in as many towns in the United States. 

We make the most efficient stationary systems for Resldences -­
Hotels- Office Buildings, etc:. 

Central Booth MachinelY Bldg. , Jamestown Exposition. 

The Only True Automobile 
At a Popular Price 

A safe, economical, reliable Automobile ;  will travel 
over the worst roads or up the steepest hills. Speed_up 
to 30 miles per hour. 2 cylinder, 1O-r2 Horse Power en­
gine. Biggest Automobile value in America. Order 
1908 Model Now. Descriptive Catalogue FREE. 

Everybodys Motor Car Mfg. Co. 
t7Z0 N. Second Street ST. LOUIS, U. S. A. 
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CATALOG AND SAMPLES ON REQUEST SlIr ExpansioD Bolt Co., Tnsk Ave. lr. 2d St., Bayonae, N. J. 

A SCI E N T I F I C  SENSATION 
A FASCI N AT I N C  TOY 

Creates. as  i f  b y  malric, beautifu l  aeo­
metrical desiaDs such as no artist 

or instrument can draw. 
A CH I L D CAN O P I RAYE IT.  

Ju",t 'I'urn the lIandle - the 
W olldergraph Uoe", the Re8t 

Produce. untold tbousands of exquisite desl,",s, 
aU as perfect as bank note f!.,gravin�s auo no two 
alike. See 8cn;NTIFIC A" EI!lCAN for J une 15 
for tull description . F'<.r sale every w bere. or sent 
direct. post8l'e:pald. on recei pt of $1.�1i by 

E. I. HORSMAN CO" 3 6 5  Broadway. New York 
MANUFACTURERS 

Let Me Send Y 0\1 F fee 
My Test Lesson in 

C A R T O O N ING 
DESIGNING OR 
ILLUSTRATING 

(Tell me which you want) 

o:'�in!I��:���� �fS�h!S H��!!l�c��aya:!. 
:.��act�in!e��in:u:t��ts�a�hds;�d��� ::z in t�e lint; {.f instruction. By its use /'115t the right lessons suited to the iudh'idua re­qllirt'll.ents and possibilities of e:lch aud every student can be selected. It requires each stu­nent to make three,' speci:l.l draw inA's, the e::zamination of which by mv Chief Art Instructors and mY8l!lf will enable us to determine· youI' prf:>sent knowlelige of the subject, your :1bllity and pr<!spects for future 

��c�eq�� ' I�f ;�;�k���a�:n��� ��n c��o;���u�!rki�0�sl�4°dt�� nfh� w!� quisite ability. there is an enormous demand, constantly increasing, for commercial 
����ienlt ��nfill�h�:,o�:lfei�p��h�� i ����o�: s��d t!':�h:'� ���� f::::�� tell yon how j!reat �;our flnccess mny be. I nee! more students to fill the demand that is bt'ing inade upou us. As a compt'tent artist yon can command'.20 to $100 a week, or if you prefer to run YClur own studio, yOIl can get first l rice for your " ork ; there is practica.lIy u n  limit as 
���� Ifs l�e�:he).co�;l�e!r�t�r r!f;)i{\l �o��';:o�!;� iO �,I;llk:el�ba�o��; tr:linlng will ensble you to make the kind of drA.wing-s to bring tbe money. You will be ta.llp:ht practical work, the kind you wil l do when you art! actually emplo\'ed or workin� for yourself. From my experience 'I have learned that more people can succeed and earn splendid incomes at this work tha.n think they 'can. It isn't always 
�e�ei����!t��!I::! a����\�'��llt���?el;t;:k:f:�!�::�� :��o���te!:t:� people become 8uccJ!8.'iful hy }'roper "tudy, apphcation and perseverance than by any other way. Acme lessons are copyrighted Hnd so arran�d and prepared that you 
�:� ;�:ni�I�:rto:u�'�I�;��I�e �:U���l�� �� 0��lk���1��t sS�h�li���I�� )�h� rersonal ch:uge of my Chief Art Instructor. "Trite me to· day and I will send you the test by return mail. 

D. ELilREI) "T(lOO, Pres. and Gen. Mgt. 
THE ACME. School of Drawing 

B 5 7 3  Acme Bldg. Kalamazoo. Mich. 
Established 1898. Incorporated 1906. 

HOW TO MAKE AN ELECTRICAL 
Furnace for Amateur·. IJ se.-'1'be ntllization of 110 volt 
electric circuits for small furnace work. By N. )I onroe 
Hopkins. 1'bis valuable article is accompanied by de­�aned working drawin�B on a large scale. alld the fur­
na�e can be m a de by any amateur. who is versed In the 
use of t.ools. This article is contained in SCIENTIFIC 
A�IERICAN 8UPPL Ii:l\1 ENT. No. 1 1 S�. Price 10 cp.nt� . 
For sale by Mu,,�' & CO., 1'Il1 Broadway, New Yort Cit y .  
o r  b y  any booksellet' 01' newsdealer. 

51 5 " Oem " 

ADDING MACHINE 
Sent on 10 

days' trial at 
our expense. Has an AutoDlatlt! 
Currier and a Rellettlng Devlet' that- clears the diAls to zero. A High­Grade Mechanical Pro­duction. DOt'1l the work , of high�priced machines. Guaranteed for htK' yesn. 

l{udeSfunf 
'4rtH,liw-;t,j'·l;f­

Reliable; Reversible, Two Cycle. 
. Two and Three Port. Guaranteed 
for one year. Simple and easy to 
operate. Our Free Catalog A 3  Is 
worth your having .  

Send 1 0  cents I n  stamps for our 
book entitled " Ignition, Vaporiza­
tion, Installation and Operation 
of a Gasoline Motor." 

CO.. Detroit. Mich. 

© 1907 SCIENTIFIC AMERICAN, INC.




