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THE ARTISTIC ELEMENT IN BRIDGE DESIGN. 

At a time like the present, when we are constructing 
in this country, and notably at New York, so many 
important municipal long·span bridges, it is of in­
terest to turn to similar work which is being designed 
and executed by foreign engineers and contractors. 
We present in the current issue of the SCPPLE�lE:\"T a 
series of views of some recent notable bridges con· 
structed in Germany and Switzerland, which are char­
acterized by that strict regard for the ffisthetic and 
architectural side of bridge construction, which 
is such a marked feature in the best Continental 
work. 

Thanks to the Municipal Art Commission, in the 
city of New Yo-rk strict attention is  being paid, and 
we hope will continue to be paid, to the artistic side 
of all bridges, great and small, that are erected in 
the metropolis.  Of course, the architectural embellish· 
ment of an engineering structure is  something that 
requires to be undertaken by the architect or artist in 
direct collaboration with the engineer who designs 
the structure. This collaboration i s  now being carried 
out; but it  is quite a question whether the bridge engi­
neer, particularly if he intends to devote himself to 
city or county work, would not do well to round out 
his professional course by including instruction in at 
least the elements of architectural design, or some 
kindred study. Hitherto, American bridge engineers 
have been governed in their work too much by the 
strictest considerations of utility; and in the endeavor 
to design bridges that can be built with the least ex­
penditure of time and material for the maximum 
amount of strength, they have produced structures 
that are a literal translation into steel of the straight 
l ines and angles of the strain·sheet diagram. For 
economy of material and speed of erection, these 
bridges stand unsurpassed in  the world ; but it must 
be confessed tI;.at, with a few notable and praiseworthy 
exceptions, 'Jur bridges do not compare in beauty and 
harmony with their surroundings with the work of 
the Continental engineers. Among the exceptions may 
be mentioned the noble Washington Arch Bridge, over 
the Harlem River, and the design by the present 
Bridge Commissioner for the new Manhattan Bridge 
across the East River, New York ; while it need scarce· 
ly be added that the famous Brooklyn Suspension 
Bridge will be always a thing of beauty, in spite of 
the fact that the details of its construction, judged 
from the modern engineering standpoint, must be con­
sidered rather crude. 

• ••• • 
AMERICAN RAPID TRANSIT IN LONDON. 

The managing director of the Anglo-American Com· 
pany which is  building and equipping a large section 
of the London Underground Railways, states that the 
vast system of rapid transit which is being built be­
neath the city of London is progressing with far less 
disturbance to the streets and discomfort to .the public 
than is our own in New York city. The difference is 
due to the depth at which the "tubes" are being built 
and to the fact that the material is soft and easy to 
tun nel. The �ost remarkable feature of the London 
system, according to Mr. Yerkes, is the great power 
station on the bank of the Thames, from which power 
for the entire system will be furnished. The build· 
ing will  contain ten 7 ,500·horse power engines, and 
when the plant is all in, the.fe will: still be room in 
the building to  increase the power capacitv bv fifty 
per cent. An interesting detail of the entprprise is 
that a portion of the system is being equinped with 
four rails, of which two are the mai'1 rails  for the 
cars, while of the other two one if': th� {oeder. and 
the other the return rail for the cl:rrent. The placing 
of the fourth rail is due to one of those ?-,overnment 
regulations-so common in Great Britain-that are in­
serted for the protection of the general publi� when 
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important franchises are granted to pablic  corpora­
tions. In the present case the Board of Trade stipu­
lated that there must not be It drop or more than 
three or four volts in the pressure of the return cur­
rent as received at the power house. The object of 
this restriction is to prevent leakage with its well­
kno,vl1'disastrous electrolytic effects ()1l gas and water 
mains. Now, i t  would be impossible to prevent leak­
age, if the common system of return by way of the 
track rails were adopted ; since the ordinary vitrified 
earthenware insulators could not be used between 
rail and track. Hence the necessity for a separate 
properly·insulated return rail .  

• Ie • 
THE NEW CUNARDERS. 

Some interesting light was thrown upon the sub· 
ject of the two new express steamers for the Cunard 
Line at the recent annual meeting of the shareholders, 
when the president of the company stated that there 
was no truth in the report that the objections of the 
shipbuilders are due to their inability to construct two 
ships of the huge proportions and high speed called 
for by the government requiremerits. It seems that 
the shipbuild ing firms consulted are fully prepared to 
build these vessels, which are to be of the same beam 
as the "Cedric," 75  feet, and are to be about 150 feet 
longer than the "Kaiser Wilhelm II ." Moreover, they 
are prepared to guarantee that they shall show an av­
erage sea speed of 25 knots an hour, which is a knot 
and a half better than the highest speed for a Single 
voyage ever made by a transatlantic steamer, and is 
over two knots higher than the average sea speed for 
a whole season of any existing ship. The govern­
ment requirements, however, demand that the average 
sea speed. voyage by voyage, shall be 25 knots, and 
to insure this result the vessels would have to be cap­
able of making an average speed for a single voyage 
under the best conditions of wind and sea of not less 
than 261h to 27 knots an hour. As matters now stand, 
the British government expects the company to put 
these two ships in service with the stipulation that if 
they do not maintain an average throughout the 
season of 25 knots,  they will be thrown back upon the 
shipbuilders' hands.  As the two vessels will cost 
about $10,000,000,  it can readily be understood that 
private firms are reluctant to undertake the contract 
subject to such onerous conditions. 

The obligations imposed upon the builders of Ger· 
man express steamers are that the ship must give 
satisfaction on the trial trip, and that the builders 
must be prepared to remedy any defects that may 
show themselves during a specified period of their 
service; and these requirements would . seem to be 
sufficiently exacting to protect the interests 'ooth of 
the government and of the steamship companies. It 
begins to be pretty evident that unless the government 
makes a considerable modification ,of its demands, the 
25·knot steamers will never get beyond the paper 
stage. 

_ .... 
FLIES AS CARRIERS OF BACTERIA. 

There is ,  of course, nothing new in the theory that 
flies may be active agents in the spread. of bacteria, 
but a forceful demonstration made under the auspices 
of Johns Hopkins UniverSity, which has been recently 
brought to our notice by a member of the medical 
staff of that institution, is well worthy of record in 
these columns. The experiments were conducted with 
a box that was divided into two compartments, in 
the first of which was exposed some food material in·  
fected with an easily· recognizable species of bacteria­
harmless bacteria, of course, being used-while in the 
second compartment was placed an open dish con­
taining a sterile nutrient such as is used as a culture 
medium for bacteria. Flies were placed in the first 
compartment. and. as soon as a number of them had 
been seen to walk upon, or eat of, the infected ma­
terial, they were allowed to pass through a small door 
into the second compartment, where they had a chance 
to come in contact with the culture medium in the 
dish . The result was that bacteria deposited upon 
t he surface of the sterile nutrient, multiplied there, 
and formed characteristic colonies. In these experi­
ments molasses mixed with a growth of yellow bacteria 
WflS sure ad on a plate in the first compartment, and a 
dozen flies. were nut into the apparatus. Half an hour 
later. tbe door between the two compartments was 
opened, and as soon as several of the flies had been 
seen to come in contact with the sterile nutrient, the 
dish that contained it was covered and put away to 
develop. A few days later there had grown on the 
nutrient over a hundred colonies of yellow bacteria. 
The experiment was repeated with red and violet ('nl· 
ture, and colonies of corresponding color were obtained. 
To prove that the germs from which these colonies 
grew (''lme from the infected material in the first com­
partment, and not from accidental sources. further ex· 
f'f>riments were made with other groups of flies, but 
with no infected material i n  the first compartment. 
In this (''1se. "owever. none of the dishes used in the 
second compartment developed yellow, red, or violet 
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colonies. To prove further that the flies were the 
only means of transmitting thfil bacteria, experiments 
were lllade with infected material in the first compart­
ment, but with no flies in the apparatus. The dishes 
containing the nutrient in these experiments also de· 
veloped no colonies; and from these results it  was 
considered to be absolutely demonstrated that flies 
are capable of carrying bacteria from one place to an· 
other, if they have an opportunity to come in contact 
with material containing these organisms. 

• .  e . • 
BRITISH WORKMEN ON' AMERICAN INDUSTRY, . 

The Mosely Industrial Commission to the United 
States, of which we have lately heard so much, �as 
organized by the gentleman after whom it is named, 
who offered to pay the expenses of a certain number 
of secretaries of British trades unions for a visit to 
this country, in order that they might examine and 
report upon American industries. Not only did Mr. 
Mosely provide the necessary funds, but he accom­
pani€d the delegation himsel f ;  and the report of the 
findings of the various delegates is  prefaced with one 
by himself, which is  perhaps the most valuable, be· 
cause of his broader point of view and his more 
philosophical treatment of the subject. There are i n  
a l l  twenty·two separate reports b y  the trades union 
delegates, representing as many different British in­
dustries. To insure that the field should be fully 
covered, a I1st of forty-one questions was proposed, 
which each delegate was requested to answer as far 
as he COUld. These questions related. to the early 
training of the workmen in America; their general 
social condition; and the relations between employe 
and employer. The organizer of the commission 
reaches the conclusion that "The true·born American 
is better educated, better housed, better fed, better 
clothed, and more energetic than his British brother, 
and infinitely more sober. As a natural consequence. 
he is more capable of using his brains as well as Ilis  
hands." 

The commission as a whole agreed with iV[r. Mosely. 
The reports are practically unanimous on the ques· 
tion of sobriety, although one of the delegates con· 
siders that "while the American workman is sober 
during working hours, yet he is as much incl ined to 
a spree as the ordinary Britisher." On the question of 
gambling. It is considered that the American working· 
man, as such, knows practically nothing about it,  and 
in this connection we are surprised to learn that the 
wagering habit is increasing rapidly in the present 
day among British workmen. Mr. Mosely draws atten­
tion to the fact that many of the leading positions in 
industry in America are held by men who are either 
English or 8"cotch. The delegates agree with him in 
the statement that one of the chief reasons why the 
American workman has an advantage over his British 
brother is that he  has received a more thorough and 
generally better education. There can be no ques· 
tion that one of the chief inducements to self-im· 
provement in American education, is the reasonable 
hope of advancement that social conditions hold out 
to young men of all classes in America, if  their abil· 
ities fit them to fill higher positions. The delegates 
frequently allude to the great appearance of equality 
or absence of restraint in the intercourse between the 
masters and men. "But this," it is asserted, "is 
an effect and not, as seems to have been imagined, 
a cause. The American employer has more sense of 
the value to himself of what may be comprehensibly 
described as talent among those who do the work of 
the establishment than his British confrere." In this 
connection an instance is quoted of a young British 
mechanic whose ambition prompted him to come to 
America, and who was rapidly promoted until he be­
came' manager of one of tlie largest works in the 
United States, which under his vigorous direction 
forms one of the most succel'lsful in the country. It  is 
urged that a little encouragement of the same sort 
would doubtless have kept the workman at home, with 
a benefit to English industry which it is  difficult to 
estimate. 

There is no doubt whatever that just here is to be 
found at once one of the �reatest secrets of our in· 
dustrial success in the UnJted States, and of the com­
parative stagnation in m�ny British industries. In 
Great Eritain a workman prsubordinate who presents 
a new device or theory to a superior will more 
likely than not be coldly received for his trouble. Here 
a premium is placed upon ingenuity and useful sug· 
gestions. Another most fatal hindrance to successful 
competition on the part of Great Britain with her Con· 
tinental a.nd American rivals is the fact, as pointed 
out by Mr. Mosely. that. "It has been the rule for 
generations past that as soon as a man earns beyond 
a certain amount of wages. the price for his work is 
cut down. and he, finding that working harder or 
running his machine quicker (naturally a greater 
strain) brings in the long run no larger reward. 
slackens his efforts accordingly." We are informed 
that this policy is rapidly passing away; and surely 
it is high time ; for under such a system, there 
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can be no growth of that sense of community of in­
terest, which is absolutely essential to secure the best 
results in the industrial world. 

On the important question as to whether the Amer­
ican is on the whole better off than the Engl ish work­
man, the delegates point to the fact that while '  he  
receives higher wages, he has to work longer hours ; 
and that though the wages are higher, the cost of 
livin� is greater. The general trend of opinion is  
that after income and expenditure have been balanced, 
the American is found to be better off than the British 
workman, to the extent of twenty per cent or so. 
This estimate, however, cannot be applied too broadly, 
for the reason that conditions differ considerably in 
different parts of the United States. 

ELECTRIC POWER PLANT BELOW MOUNT RAINIER. 

BY EARL MAYO. 
The glacier-capped mountains of the Pacific coast 

offer excel'lent facilities for the development of 
hyd raulic-electric power. '1'0 utilize the glacier flow, 
a power plant, the largest on the coast, is now being 
constructed, which will  deliver electrical energy to <he 
principal cities of Washington for the street railroads, 
interurban lines, and l ighting plants, and also tor 
mills,  factories, and the principal commercial concerns. 

The original source of the water power will  be the 
great glacial cap of Mount Rainier, which towers 14,519 
feet above sea level and is constantly reinforced by 
the warm mists and rain-clouds which are brought 
inland from the Japanese current which impinges on 
the neighboring coast. The moisture in  the air, strik­
ing this great ice-cap, high above the limit of vegeta­
tion, is condensed, so that the glacial covering is con­
stantly growing from the top while it is being melted 
away from the bottom. The present undertaking ne­
cessitates the damming of the Puyallup River below 
its junction with the Mowich at an altitude of about 
1,700 feet above sea level. Owing to the peculiar 

. formation of the mountain above this point, the 
Pu yallup River drains not only the Mount Tacoma 
glacier, the Puyallup glacier, the South Mowich, North 
Mowich, and the Carbon glaciers, but also Crater Lake, 
into which the Carbon glacier discharges. From be­
neath the glacial ice,  whether it ends in a precipitous 
cliff or presents a confusion of broken ice, cold water 
flows throughout the whole year. The hidden streams 
which flow for several thousand feet between the ice 
cap and the granite surface of the mountain, burst 
from beneath the edges of the glaciers with' a loud 
roaring, and sometimes the curtain of water which 
leaps out, although of slight depth, may have suffi­
cient force to carry a man off his feet. 

Below the ice, in the almost impenetrable forests, 
the rainfall  is  perhaps greater than in  any other 
part of the country. The wind which brings the 
mists ashore is always temperate, and the side of 
the mountain is sufficiently abrupt to catch the pre­
cipitation from clouds at varying elevations, while 
the dense woods tend to the preservation of all falling 
moisture. From experiments made in  the neighbor­
hood it  is  estimated that the annual rainfall on the 
western slope of Mount Rainier aggregates 150 to 160 
inches. The rainy season begins in October and con­
tinues into the early summer-nearly every day during 
this period showing some appreciable precipitation. 
During this season there is more water availabl e  than 
is needed, and it happens therefore that the 
flow from the glaciers, although it  never fails , is 
diminished by the cold weather. During the dry sea­
son, including the months of July, August, and Sep­
tember, when l ittle or no rain is expected, the glacial 
flow is at its height and can be relied upon to provide 
an ample supply of water. 

The water power which nature has stored in this 
cap of ice is regulated to the deman ds of man not only 
by its yearly variations, but also by the so-called 
glacial tides,  which are manifest daily.  The greatest 
flow from the glacier, owing to the influence of the 
sun, occu rs from perhaps eleven in the morning untii 
four or five o'clock in the afternoon. Owing to the 
distance that this water travels before being utilized 
for power, these high tides will reach the power sta­
tion five or six hours later, and therefore the largest 
daily supply is available between five in the evening 
and eleven at night, when the city's illumination and 
street car travel make the greatest drain upon the 
piant. The glacial tides show a rise of perhaps two 
inches where the stream is broad, and of two feet 
where the water of the ,stream is crowded into a. 
narrow channel, and they are the means of great 
economy, since, to a large extent, they regulate the 
power without artificial intervention. 

At the point where the Puyallup River is  being 
dammed, a series of rapids start, and extend to 
the comparatively level ground about 900 feet below. 
While the river normally travels down a canon, it  will  
be diverted by a flume and ditch along a bench or  
spur of  the  mountain, until  i t  approaches a point above 
Lake Kapowsin, where there is an almost sheer decline 
to the foot of the rapids. The flume will  be built with 
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a section of eight feet wide by seven feet high, and 
will carry 2,000,000 tons of water daily. Here the 
canal , which will be ten and a half miles long, will 
discharge into a forebay or reservoir, which will hol d 
sufficient reserve supply to operate the plant during 
any necessary repairs to the flume or ditch. 

From the forebay, four steel pipes 1,700 feet �ong 
will  carry the stream down the declivity at an average 
ane;le of 45 degrees, to the power station, which will  
be situated at the beginning of the level country below. 
When the necessary reductions are made for friction, 
the pipes will hold columns of water wi th a net head 
of about 850 feet. This is to' say, al though the pipes 
w il l  descend diagonally, the water efliciency will be as 
great as if they descended vertically 850 feet. From 
these great steel pipes, which will be four feet in 
diameter at the top and taper to a five-inch noz.zle, a 
compressed stream of water will  be released with a 
spouting velocity of about 15 ,000 feet, or nearly three 
miles a minute. This stream will be released in the 
shape of a solid round bar which strikes the cups of 
an '�impulse" or tangential water wheel, so that th(' 
greatest efficiency known to hydraulics may tJ'l 
attained. The four impulse wheels will  be connected 
directly to the generators, which are now heing bltilt 
by the General EI�ctric Company," and which will be 
unequaled by any now employed west of the Roel{y 
Mountains, having a capacity of 3 ,500 kilowlltts, or 
5,000 horse power each. An alternating current of 
2,500 volts will be generated and stepped up to 45,000 
or 55,000 volts, and then transmitted to Tacoma, whi�h 
is about 30 miles, and to Seattle, which is about 45 
miles distant. 

The engineers have completed the laying out of 
the flume and ditch line, and while the great gen­
erators and water wheels are being constructed, ·sev· 
eral hundred workmen are employed in clearing away 
the giant trees and rocky ledges that stand in the way 
of the free passage of the water between the diverting 
dam and the forebay. Meanwhile,  also, preparations 
have been made for laying the great steel pipes down 
the face of the headland, and concrete anchors will  
be set into the hill  to sustain the enormous weight of 
1 ,700 feet of water, and prevent the pipes from forcing 
their way into the power house. Each tangential 
wheel receiving its impulse from this weight of water 
will revolve with a speed that would send its periphery 
7,000 feet a minute, and the four  wheels will develtlp 
20,000 horse power. 

• 1.' • 
CARRIER PIGEONS FOR THE GERMAN NAVY. 

For some time past severe experiments have been 
conducted by the German naval authorities to ascer­
tain the suitability of the carrier pigeoll. for intelli­
gence service in the navy ; and so successful have 
these trials proved, that permanent pigeon stations 
are to be erected. The' chief of these will be at Wil­
helmshaven and Helgoland for the North Sea, and 
at Friedrichsort for the Baltic. To assist the Admir­
alty in its Bcheme, sixty-one carrier pigeon clubs have 
placed their services at the disposal of the authori­
ties. Six of these clubs have stations on the east 
coast-two at Kiel, two at Rendsburg, one at Nortof, 
and one at Lubeck-while there are no less than forty­
two stations on the North Sea coast-sixteen at Ham­
burg, four at Bremen, the others being distributed 
over the country of the Lower Rhine, between Crefeld 
and Dusseldorf. The Naval Department will thus 
have sufficient birds and conveniences at their disposal 
and will defray the cost of conveying the baskets 
containing the birds to the various warships, and the 
return of the baskets to the respective clubs to which 
they belong. 

From the results of the experiments it  is  estimated 
that the birds have sufficient endurance to fly home 
from a point 300 kilometers from land ; and to insure 
the rapid delivery of a message to the desired quar­
ters from a war vessel at sea, a system of duplicat­
ing the messages is to be adopted, varying with the 
atmospheric conditions prevailing at the time of dis­
patch, the distance to be covered, etc. For instance, 
up to 80 kilometers two birds will be rel eased bearing 
the same message, and from 80 to 300 kilometers from 
three to five birds will be dispatched. Naturally, the 
time occupied by the birds in flying over the distance 
to be traversed depends upon the capabilities of the 
messenger, and the weather, but it is estimated that 
one kilometer lIer minute is tne minimum Iilpeed l ikely 
to be attained.  

The general practice of sending the message in a 
qu ill  attached to a tail feather will  not be adopted, 
as this has been proven to be generally unsatisfact­
ory. Instead, the message will be inscribed upon 
thin vegetable paper, which will be slipped into an 
India-rubber case and secured to the bird's foot by 
means of a ring of the same material . As the birds 
arrive at their respective homes on land the mes­
sages will be detached and forwarded unopened to the 
news-coll ecting office and there dealt with. At tlle 
pigeon stations on the North Sea coast, there are wire­
less telegraph stations, and the messages will there-
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fore be retI:ansmitted thence to the head office. For 
this service special regulations havE! been prepared. 
In future every warship, except torpedo boats, leav­
ing Kiel or Wilhelmshaven will  be compelled to carry 
a cOIll!lignment of carrier pigeons to be released at 
varying distancelil from the land stations. The utiliza­
tion of carrier pigeons for intell igence purposes has 
long been in vogue in the German army, with eon­
spicuous success, and this latest development will 
mark a Iilew departure in naval warfare. 

. 1.� . 
SCIENCE NOTES. 

Dispatches from the Bourges observatory show that 
the sun after a long period of quiescence has again 
entered into a state of activity. On March 27, there 
was visible on the solar disk a large spot measuring 
1 ,864 miles in  diameter. Again, on March 30, four 
sun spots, two of thl/m extensive, were observed. 

C.  Hartwich and W. Uhlmann state that the fat of 
gentian root is not a saponifiabl e  oIl, but a cholesterin-. 
like body'. The chloroformic solution, when treated 
by Hesse's test with concentrated H,SO" colors the 
acid a bright red with a green fluorescence, and the 
chI oro formic layer passes from yellow to red,  and final­
'ly, after standing for twenty-four hours, to violet. 
By Liebermann's test, treating a solution in acetic an­
hydride with concentrated H2S04, a red color, passing, 
on shaking, to bluish-green, and finally olive green 
was obtained. A similar cholesterin reaction also re­
sulted with Salowski's test. The fat was extracted 
from the root by means ef ether. It occurs to the ex­
tent of 5.67 per cent, and forms a dark yellow, viscous 
substance, having the characteristic odor and taste of 
the drug. By shaking out the petroleum ether solu­
tion with water and a'lcohol, 50 per cent, the odorous 
and bitter principl e is removed. 

That there are bacteria, some large fungi. and rotten 
woods which give phosphtlrescence or shine in the 
dark, has long been known, but it is a question whether 
there are Iilhrubs or flowering plants that have the 
same pr6perty. Dr. H.  Beckurts has recently, how­
ever, discovered a notice printed in 1845, stating that, 
at the session of the Royal Asiatic Society, held April 
5 of that year, the dry roots of an Indian plant were 
exhibited which possessed the property of shining or 
phosphorescing in the dark. An Indian officer, so goes 
the story, who took shelter from the rain under some 
projecting rocks, observed that the neighboring grass 
phosphoresced, and he gathered several specimens of 
the grass and brought them to General Cullen. The 
latter stated that the plant was long known to the 
Brahmins under the name of "diotishmati," belonged 
to the family ot the. vegetable Sapindaceffi, and was 
identified as the Cardiospermum halicacabum. This, 
however, cannot be, since Lindley, who presented the 
root to the association, stated that it was a rhizome 
of a monocotylic plant of the Orchidaceffi or Iridaceffi. 
According to Watson the Indian plant "diotishmati" 
belengs to the grasses. It is, however, believed that 
the fact in the case, was that the plant was probably 
covered with one of the phosphorescing fungi , which 
caused the error of observation in the young officer. 

Mr. F. W. Very, of the Allegheny observatory, re­
cently published a series of measurements on the 
radiations received from different portions of the 
solar disk. The measured amounts of radiation were 
found to diminish outwardly from the center, contrary 
to the assumption of a uniformly absorbing atmos­
phere. Taking Mr. Very's figures as a basis, Prof. Ar­
thur Schuster, of Manchester, publishes in the Astro­
physical Journal an examination which shows that 
the difficulty of explaining the law of variation of in­
tensity across the lIun's disk is  readily removed by 
placing the absorbing layer sufficiently near the photo­
sphere and by taking account3 of the radiation which 
this layer, owing to its high temperature, must itself 
emit. There is no reason to look to a different region 
in the sun's atmosphere for the cause of the observed 
diminution of radiation than that which gives the 
Fraunhofer lines. The simplest supposition to make 
at lIresent, and one consistent with our knOWledge of 
spectra, is that the layer which gives the l ine-absorp­
tion absorbs also to some extent all wave lengths ex­
tending from infra-red to violet, and that the diminu­
tion in the observed intensity of the solar radiation to­
ward the edges of the disk is dUQ simply to this absorp­
tion. The principles developed in this paper may find 
a wider application. Some observers have been puz­
zled by the fact that the radiation of the umbra of 
sun spots does not diminish as it nears the edge of the 
sun in the same way as that of the luminous disk itself, 
but, on the contrary, remains nearly constant. This in­
vestigation shows that in the case of the solar disk only 
about half of the radiation comes from the photo­
sphere and that the rest is made up by the radiation 
of the absorbing l ayer itself. I f  that absorption, 
either by increased density or by greater thickness, is  
increased four or five times, practically the whole 
of the radiation would come from the absorbing layer 
and would be nearly constant for different portions of 
tl1e lIolar disk. 
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A NEW SODA-W dEli. MACHINE. 
In the manufacture of soda and mineral waters, it 

Is importan t that the water to be charged should 
come into contact with carbonic acid in the form of a 
fine spray or a thin film, in order that it may be thor­
oughly saturated. In the machine herewith illus· 
trated, the water is  spread out into a thin film by be­
ing forced through the unglazed porcelain walls of the 
chamber, and it there comes into contact with the car­
bonic acid which is held under a pressure of a few 
atmospheres. The water of a city supply system doe� 
not usually have suffi-
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this resolution is that foreign firms be allowed to 
compete for the construction of vessels for the itn­
perial navy, and the Reichstag emphasized its de­
termination to force prices down by countermanding 
orders for two new boats, and reducing the sum of 
$500,000 for altering a cruiser to $125,OQO. An inter­
esting comparison of the construction of German and 
British war vessels has been drawn up, whereby it is 
shown, although absolute relative costs, owing to 
slight variations in the sizes of the equipments of the 
vessels of the respective powers, are unavailable, that 

However, this method is  objectionable because the 
cement forms an additional impurity which must be 
subsequently eliminated_ We illustrate herewith an 
apparatus invented by Mr. Marcus Ruthenburg, of 
Philadelphia, Pa., and which is calculated to accom­
plish the desired results without the use of any 
cementing material . The apparatus, which is mounted 
to swing over a series of soaking pits arranged in a 
circle about the supporting post, consists of a pair 
of carbon-faced bronze rolls slowly revolved by an 
electric motor through the intermediary of worm 

gearing. The frame on 
which the rolls are 
mounted consists of a 
heavy horseshoe mag­
net divided at the rear 
by an insulated hinge 
through which the sup­
porting post passes. The 
magnet coils are wound 
on that portion of the 
magnet arms lying just 
back of the carbon­
faced rolls. The poles, 
however, proj ect within 
the rolls and are so 
shaped as to maintain 
a n intense magnetic 
field between them at 
their line of nearest ap­
proach. The space be­
tween the rolls may be 
increased or decreased 
by operating the turn­
buckle at the rear of 
the apparatus. 

cient pressure to force 
through the pores in 
the porcelain, and it is, 
therefore, necessary to 
raise the pressure by 

means of a transformer. 
The machine is, there­
fore, equipped with a 
water motor driven by 
the city water supply 
which multiplies the 
pressure several times. 
In one of our illustra­
tions the supply pipe is 
indicated at A and 
leads from a faucet to 
the transformer at the 
bottom of the machine. 
From this point at a 
greatly increased pres­
sure it is  conducted up 
the pipe, B, to the top 
of the machine, where 
it passes through the 
porcelain walls of the 
carbonic-acid chamber_ 
Within the chamber 
the water oozes out in 
t i n  y globules which 
trickle down the sides 
of the wall and are 
thoroughly saturateo 
w i t  h carbonic acid, 
which is supplied from 
the tank, C. The satu­
rated water then passes 

FILLING A BOTTLE FROM THE SODA-WATER MACHINE. DETAILS OF THE SODA-WATER MACHINE-

In operation the rolls 
are rotated toward each 
other at a rate of from 
one to four rotations 
per minute. The ore 
to be agglomerated is 
fed onto the rolls from 
an automatic feeder 
above, which is  not 
shown in our illustra­
tion. T h e magnetic 

down into the reservoir, D, whence it may be drawn off 
into bottles as ill ustrated .  The capacity of the machine 
depends largely upon the pressure employed. I f  local 
circumstances permit of artificially cooling the water, 
this, also, may add a great deal to the productive 
power of the apparatus ; for it  is a well-known fact that 
water of a low temperature absorbs a greater quan­
tity of carbonic acid in the same space of time and 
under the same circumstances than it does at a higher 
one ; for example, one quart of water at 0 degrees Cent., 
under a pressure of 5 atmospheres, will absorb 8 .65 
gallons of carbonic acid,  and at 12 degrees Cent. will 
absorb only 5 .15  gallons. The soda water obtained 
from this machine will be very pure ; for on being 
passed through the unglazed portion the water de­
posits there not only all floating particles, but at the 
same time any disease germs it may contain. Where 
no water pressure is available for driving the water 
motor, a special form of machine is provi ded, in which 
the pressure of the carbonic acid is utilized to force 
the water into the saturat-
ing chamber. This form 
of machine will be espec-
ially useful at country re­
sorts, on board ship or for 
army use, to afford an 
economical yet very effi­
cient means for producing 
pure carbonic drinking 
water. The machine is 
the invention of Mr. Jan 
Frederik Beins. and is 
being introduced by B. F.  
Hagan, of Wijnstraat 116,  
Rotterdam, Netherlands. 

••• 
Cost of "'arllhlp Con­

struction. 

the English war vessels are built much cheaper than 
corresponding warships in the imperial navy. For 
instance, the German third-class type of cruisers of 
2,665 tons, 8,000 horse power, and 21 % knots cost 
$837,500, while similar vessels in the British navy are 
built for $675,OOO-a difference of $162,500 i n  favor 
of the English builders. In connection with gunboats 
the difference is much more marked, the British ves­
sels costing $200,000 less than the German gunboats, 
notwithstanding that the former, though 85 tons 
lighter, develop 2,300 more horse power and have a 
greater speed of 5� knots. 

. . ., 
AN ELECTRIC ORE-REDUCING APPARATUS. 

In order to facil itate the reduction of finely com­
minuted iron ore, it is necessary to agglomerate the 
ore into lumps of convenient size to be subsequently 
manipulated in the reducing furnace. Heretofore this 
has usually been done by mixing in some cementing 
medium and pressing this mixture into briquettes_ 

field serves to hold the 
ore from dropping off the rolls as they rotate, and in 
tbis pos'ition the ore forms an electric bridge of high 
resistance for a heavy current passed between the rol ls. 
This serves to melt the ore and form it into lumps 
which drop into a soaking pit below. Four hundred and 
fifty kilowatt hours will melt one ton of product, 
or the continuous expenditure of 19 kilowatts will 
melt a ton in 24 hours. The rolls are water-cooled, 
so that the carbon-faces never become heated to a 
higher temperature than can be borne by the hand_ 
Since the heat is engendered within the bridges, 
there is but l ittle loss by radiation. Coal dust is 
usually mixed with the ore before it is introduced 
into the furnace so that a partial reduction takes 
place, and a fu rther portion of oxygen is removed 
in the soaking pit, so that the product is then ready 
for melting in the open-hearth furnace as steel. 

All the trolley lines entering Cleveland, Ohio, have 
entered into an arrangement to engage in the freight 

and express business on 
a very extensive scale as 
direct competitors to the 

Owing to the general 
understanding between the 
various shipyards of Ger­
many, whereby prices can 
be conveniently arranged, 
,a n d inter - competition 
thereby averted, the Reich­
stag has passed a remark­
able resolution to create 
competition between the 
various shipbuilding firms 
undertaking the construo­
tion of German war ves­
sels, by which it is hoped 
the cost of building may 
be reduced. The gist of 

THE RUTHENBURG APPARATUS FOR AGGLOMERATING AND REDUCING IRON on 

railroads of that vicinity. 
A large depot for the 
classification and handling 
of freight is being erected 
at a point in the city con­
venient to all the lines and 
it is expected that they 
will gather in a great deal 
of business. This method 
of handling the freight 
and express business has 
grown in such favor in 
some localities, particular­
ly in the Middle West, that 
<its m erits are forcing them­
selves in those sections 
where the laws have here­
tofore protected the rail­
roads. In Pennsylvania, 
for instance, there is talk 
of the introduction of a 
measure in the next legis­
lature permitting electric 
transportation companies 
to engage in express or 
freight business, and al­
though it will be bitterly 
fought by the railroad 
companies, the probabili­
ties are the measure will 

become a law. 
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A SIMPLE KEROSENE ENGINE. 
Considerable improvement has been made in the past 

few years in the util ization of kerosene oil as a motive 
power for combustion engines. Kerosene oil can be 
had almost anywhere, and on this account the prob-

A VALVELESS KEROSEliE ENGINE. 

lem of supplying a cheap small power is greatly simpli' 
fied. Our illustrations show a new type of kerosene 
engine recently introduced, which has the merit of 
simplicity in a remarkable degree. It is of the two­
cycle type, in which an expl osion occurs in  the cylin­
der at every revolution of the crankshaft ; but its two 
most important features are that it operates without 
valves, and that the oil is forced by means of a small 
pump into the cylinder in the form of a spray 
th rough a suitable nozzle at the instant the piston 
begins to descend on it.s downward st.roke, thereby 
avoiding premature explosions. Referring to the dia· 
gram, it  wiN be noticed that the ignition is  accom­
plished by the usual ignition hot tube or dome D at 
the upper end of the cylinder, the dome being pro­
tected by a damper cap to prevent heat radiation after 
the engine is started. A concentric cap fits over the 
inner cap. When both apertures coincide, the heat· 
ing lamp for starting is  placed inside ; after starting, 
the outer cap is rotated till  the apertures are covered. 

The operation of the engine is as follows: the igni­
tion dome D is heatec] for five minutes or more by a 
P I' i m u s kerosene 
blue-flame t o r  c h, 
then the handle of 
a sma:1l oil pump 
( seen on the left­
hand side in the 
larger engraving ) 
is operated a few 
times, to force the 
oil up from th� 
tank T th rough the 
nozzle 0 into the 
cylinder F. One or 
two quick turns of 
the flywheel are 
given, then the en· 
gine starts. 
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the upward stroke ot the piston P, which closes the air 
inlet I and exhaust port E_ 

The air in the cylinder is then further compressed 
and heated by the continuation of the up-stroke of the 
piston, and just as the latter is  about to descend a 

minute quantity of kerosene is injected 
by the oil feed pump and is  immediately 
vaporized and mixed with the air, forming 
an explooiv e  mixture that is in turn ig­
nited by the hot dome D, the explosion 
driving the piston downward. The com­
bustion is so perfect that the cylinder al­
ways remains dean and the piston is 
never clogged by soot. There is thus a 
positive entrance of the air and oil to 
the cylinder in regular sequence. G is 
an oil weH for one of the main bearings, 
and H is a f.aucet for drawing off the oil 
collecting i n  the bottom of the crank­
case. 

The tank containing the lubricating 011 
is located on the outside of the engine near 
the upper end, from which two small 
feed pipes lead, one fo!' lubricating the 
cylinder, the other for the centrifugal 
oiler, which carries the oil through a 
small hole ( not shown ) in the center of 
the crankshaft to oil the erankpin. In 
this way oiling by the usual splash sys­
tem is avoi ded. 

The main-shaft bearings are fitted with 
the latest type of ring oilers, having glass 
cups, and it is said only require fiNing 
but once a month. The exhaust from the 
engine is smokeless and odorless, provided 
the right quantity of oil is used for lubri­
cation. 

An eccentric on the main shaft with a 
variable throw, regulated by an exceed­
ingly simple governor, changes the stroke 
of the oil-feed pump to suit the load. The 
engine responds very quickly to the vary-
ing quantities of fuel it  receives, and the 
governing action is consequently positive 
and very close. This results in high effi­
ciency, and makes it possible to obtain 
a brake horse power with 6.7 to 0.8 pound 
of oil, or a l ittle less than a pint, which 
weighs about 0.85 pound. The Diesel en-

gine, which is the most economical one made, con­
sumes 0 .45 to 0 .55  pound of oil per brake horse 
power. 

It will  thus be seen that the American engine com­
pares very favorably with it. When running with a 
three·quarters load, the engine consumes s'iightly less 
oil per horse power than when carrying a full load. 
In other words, i t  shows the highest efficiency ::It 
three·quarters load, and then requires a consumption 
of about one-tenth gallon of oil per horse power per 
hour. If stopped, the engine can be started within 
five minutes without reheating. We are advised that 
the engine has lately been introduced by the American 
and British Manufacturing Company, and is  now 
manufactu red at the Ordnance works of the company 
at Bridgeport, Conn. 

The model we saw in operation showed fully five 
brake horse power, and easi 'iy carried a load of sixty 
16 candl e power incandescent electric lamps. The en· 
gine can be started to run in either di rection as may 
be desired, and is so simple that it can be managed 
by a person of ordinary intell igence. 

seriously considered. In Great Britain severa'l at­
tempts are being made to introduce the motor-pro­
pelled vehicle upon certain branches of the railroads. 
Although the North-Eastern Railway Company was the 
first to decide upon the innovation, the first actua'! 
coach built upon these prinCiples for use 'has belm con­
structed conjointly by the London and South-Western 
Railroad and the London, Brighton, and South Coast 
Rai'lroad, two trunk l ines operating in the south of 
England. 

The self-propelled motor coach possesses many ad­
vantages over the existing system for some phases of 
railroad working, the most obvious of which is its 

SECTIONAL ELEVATiON OF KEROSENE ENGINE. 

utilization as a feeder to the through lines. Some 
branch lines extending through sparsely-populated 
areas cannot be profitably operated, although a train 
service is absolutely necessary. It is for such exig­
encies that the self-propelled motor coach is pecu­
liarly suitable, since the cost of maintenance is much 
less than that of a fully-equipped train. 

The experimental coach constructed by the London 
and South-Western and the London, Brighton and 
South Coast Railroads, a photograph of which we are 
enabled to pub'lish herewith through the courtesy of 
Mr. Drummond, the chief engineer to the former 
railroad, is intended for service between Fratton and 
Havant, a short line on the south coast jOining the 
main trunk systems of the respective companies. 

This coach consists of practically an ordinary pas­
senger vehicle , with a small space allotted in the fore 
part for the accommodation ,of the motor. The latter 
in this instance is of the steam type. The coach is 
56  feet in length over all,  inc'luding the engine. It is 
carried upon two four-wheeled bogie trucks, the driv­
ing mechanism being attached to the two fore wheels 
of the front bogie. The passenger accommodation i s  
divided into two compartments, one for first-class, and 
the other for third-class passengers. The compart­
ment for the latter has a capacity for 32 passengers, 
the seats being arranged in the manner that prevails 
in American cars, on each side of the gangway, which 
extends th rough the center of the car. The first-class 
compartment is  built to seat ten passengers, the seats 

in this instance be­

'On the up-stroke 
of the piston P. ail' 
is drawn in through 
two holes A in the 
base, and follows 
the piston through 
the port B into the 

MOTOR COACH BUILT FOR THE LONDON AND SOUTH-WESTERN RAILWAY. 

ing arranged longi­
tudinally on either 
side of the car. Be­
tween t h e  space 
reserved for the 
passengers and the 
motor is a small 
space for the con­
veyance of ten tons 
of baggage. The 
boiler, to economize 
space, is of the ver­
tical type. The 
front pair of wheels 
of the fore bogie 
truck, as already 
stated, are the driv­
ers, the cylinders 
being of 7-inch dia­
meter and lO-inch 
stroke. A cab is 
provided for the en­
gineer and his fire-

crankcase (J as soon as the piston uncovers the port. 
On its descent the piston slightly compresses this air 
in the crankcase until  its upper end uncovers the ex­
haust E and also the air inlet I, then the exhaust gases 
pass out of E, and by the curved top of the piston the 
air from the crankcase is projected upward at the 
same time into the cylinder and locked there upon 

MOTOR COACHES FOR BRITISH RAILROADS . 

BY THE ENGLISH COKRESPONDENT OF THE SCIENTIFIC AMERICAN. 

Now that the automobile has asserted its superiority 
over other systems of rapid locomotion upon the 
highroads, and the engines for propelling the vehicles 
have been developed to a high standard of efficiency, 
the adaptation of the motor car to railroads is being 

man. As will be recognized from our illustration, 
the motor has been compressed in as small a. space 
as possible, and the general arn )gement of the ve­
hicle Is very i ngenious. The coach has been designed 
with the idea of attaining a speed of 30  mi'les an 
hour in half a minute after starting. There is no 
doubt that this class of self-propelled motor coach 
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will prove profitable in its working, since it is 6f 
ample size to cope easily with the numbers of travelers 
requiring to journey over the few miles between Frat­
ton and Havant at any time of the day. Should the 
coach prove successful ,  further vehicles of the same 
kind will be constructed for service upon other sim­
ilar short sections of the railroads, and will in all  
probability be requisitioned for suburban traffic. 

While the southern trunk railroads have adopted the 
steam motor for these automotor coaches, the North­
Eastern Railroad has decided to utilize the petrol mo­
tor for the same purpose and is carrying out a series 
of experiments with various types of motors, to as­
certain which is  the best suited to their require­
ments. Orders have been placed with the Wolseley 
Motor Company, of Birmingham, and the Napier Mo­
tor Car Company, of London. The former company 
is building two motors, each to develop 95  horse on 
the brake. They are of the horizontal type, while 
the Napier belong to the vertical category, though it is 
anticipated for this class of work that the former 
will prove more satisfactory. These engines have not 
yet been completed, so we are unable to publ ish a 
photograph of the petrol-propelled coach. 

The cars measure 53 feet, 3 inches from buffer to 
buffer, and the greatest width is 9 feet, 6 inches over 
balks. I t  is carried on two four-wheeled bogie trucks, 
the distance between which from 'center t o  center is 
34  feet. The wheels are of 3 feet, 6 inches diameter 
over treads, and are provided with the usual type of 
axle-boxes, springs, etc. 

The third-class . coach is designed to carry 48  passen­
gers, while the first and second class composite ve­
hicle has accommodation for 14 and 24 passengers re­
spectiveIy. I n  the front of the coach is the com part­
J;lI.ent for the petrol motor, which is direct-coupled to 
all electric generator mounted on one baseplate. This 
compartment also contains a small exciting dynamo 
for exciting the fields of the generator, and for charg­
ing a small battery of accumulators for l ighting, etc. 
This battery is contained in a suitable box slung be­
neath the frame in the center of the coach. The en­
gine compartment aIso contains one complete set of 
control apparatus-controllers, regulating resistances, 
and switches-for driving the car, for driving the 
coach forward, while another set is installed at the 
other end of the coach for driving in the opposite 
direction. Each bogie is fitted with a powerful elec­
tric railroad motor. 

The prime motor is a Wolseley 80  horse power four­
cylinder petrol engine of standard type. The four 
cy'linders are each 8 'h -inch bore by 1 0-inch strolre, giv­
ing 81 brake horse power at 420 revolutions, and with 

. an , acceleration up to 480 revolutions the engine gives 
95  brake horse power. The cylinders work in pairs 011 
two crankpins at 180 degrees from each other, thus 
obtaining two impulses at every revolution. The elec­
tric generator is of 60-kilowatt capacity, 500 volts, at 
450 revolutions per minute, with a 5-kilowatt exciter. 
An electric railway motor of 50  horse power is mounted 
on, each of the two bogies. There is  a battery of 40 
accumulators carried beneath the coach, of about 90  
amperes capacity, for lighting and starting the petrol 
engine through the exciter. The choking and acceler­
ating levers, and all controlling apparatus for the en-. 
gine room and dynamo, are conveniently situated in 
the engine room. The necessary gear, such as brakes, 
controllers, etc., for driving the coach is installed in 
dupl icate, one set at each end of the car, to enable the 
driver to occupy the front of the car when going either 
way. 

The Westinghouse automatic air brake is instal'led, 
acting on all wheels, the air compressor being driven 
by a small electric motor. Powerful screw compen­
satel1 hand brakes are also provided, a brake wheel 
being fixed at each end of the coach for its operation. 
A siren is fitted to each coach, operated by com· 
pressed air from the Westinghouse brake reservoir. 
Petrol and water tanks are provided of sufficient ca­
pacity to enable the car to run continuously for five 
hours at speeds up to 30 miles per hour. Amp'le si­
lencers and exhaust boxes are also provided. 

• I . '  • 
THE COAL INDUSTRY OF PENNSYLVANIA. 

BY w. FRANK .'CLUBB. 
Five years ago Great Britain produced more coal 

than America or any other country of the globe. Since 
that time the United States in one year has mined 
25,000,000 tons more than Great Britain and all her 
possessions. This is one of four important facts 
pecul iar at this time to American coal mining. The 
other three are found in the development of the vast 
Southern resources, the combining of mining proper­
ties, and an evolution of the industry. 

The development of the Southern fields gives some 
promise that the United States will  yet become an im­
portant exporter of coat The numerous consolida­
tions of mining properties are believed to be the 
first steps toward another such giant combination 
as that represented by the United States Steel Cor­
poration in the world of i ron and steel . 

Since surpassing England, the United States has 
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not only maintained her prestige, but has increased it. 
The annual output has grown nearly one-half in five 
years, and is now figured at one-third that of the worl d. 
While there is  an end in sight to England's coal , in  
America there is no visible end except to  Pen !lsyl­
vania anthracite. The annual American production 
now exceeds 293,000,000 tons, of which more than 
225,000,000 tons are bituminous. To dig out this 
coal nearly a half milIion men are employed, of whom 
less than 150,000 are engaged in the famous hard-coal 
regions, which are located in Pennsylvania save v,�ry 
small beds in New Mexico and Colorado. 

Five hundred or more feet beneath the surface of 
the ground of the anthracite or bituminous regions of 
Pennsylvania there exist many busy mining centers. 
So varied is the topography of the coal regions, and 
so different are the conditions and the necessities in 
the different localities, that no description of the 
construction of mines and methods of mining and 
transportation can be true of all mines, even though 
of the same type. The mines pictured on another 
page are of the shaft type, and are to be found 
in largest numbers in the hard-coal districts. The 
hard-coal mines are likewise the deepest. Occasional.ly 
an extreme depth of 1 ,500 feet is attained. The mine 
foreman's office, which is  shown in the illustration, is  
550 feet beneath the surface in  the soft-coal fields 
of the Connellsvi lle regions. The mine in which this 
view was taken is owned by the United States Steel 
Corporation, and is the deepest one in that section 
of the State. 

Incidentally,  there are two other styles of mines 
to be found in both anthracite and bituminous fields­
"drifts" and "slopes." The drift mine is dug straight 
into the mountain from one side. The passageway or 
heading may have an upward trend. The slope 
mine slants downward to the extent of perhaps thirty­
five or forty degrees, the main heading often measur­
ing a mile or more in length. 

Occasionally coal is  found in quantities near the 
surface of the ground.  This is true to-day in parts 
of Missouri. At both Hazelton and Summit HilI, in 
Pennsylvania, coal has been extracted by an uncover­
ing operation known as "stripping," and which i s  re­
garded as apart from mining proper. An interesting 
process also is  "pocket mining," but this is  practised 
comparatively little to-day. An outcrop of coal at 
various points on the side of the mountain suggests 
the possibility of a rich mineral vein. Digging i s  
begun directly into the b e d  of cO:ll projecting at the 
surface. This form of minin g is seldom highly profit­
able, for when the digging has progressed at consid­
erable  expense to a point where the mine shoul d be 
expected to pay, all operations are suddenly cut short 
by the encountering of solid rock, which, owing to 
some upheaval of the past, has "faulted" the vein 
of coal from its natural course. These pockets at 
intervals in the mountains where pocket minbg is 
done present an interesting sight. About Shick­
shinny, Pa., they are numerous. 

Descending by means of an elevator into the 
depth of the soft-coal mine before mentioned, we 
find ourselves in front of a whitewashed haulageway 
which extends far into the di stance. . The mine is a 
strictly modern one . Nearby we find a door leading 
1,nto the mine foreman's office, and this in turn con­
nects with the office of the fire boss. The foreman 
sits at his desk in the midst of mine reports and 
books of rules. Like the miners in the distant rooms, 
he is breathing fresh air, made possible at this depth 
by an air course which parallels the elevator shaft, 
the bad air being drawn out by means of fans, while  
the pure air rushes down the shaft to take its  place. 
In close proximity to the foot of the elevator shaft 
are the stables of the mules, and these are l i kewise 
whitewashed.  The mules in such a mine as this do 
not see daylight for months at a time. The haulage­
way, the offices, and the stables are l ighted by elec­
tricity. 

I n  shaft mines, and especially those of anthracite, 
mules are used very extensively. Where mechanical 
power i s  employed to haul '  trains in the main haulage­
ways, these beasts bring the cars only from the side 
headings or the rooms. I n  bituminous drift mines 
the evol ution has included the introduction of minia­
tu re trolley trains of forty or fifty cars, each train 
being in charge of a motorman and brakeman. In 
anthracite drifts steam locomotives of a smal l and 
IJeculiar type known as "hogs" haul the trains. I n  
a sl ope mine cable trains transport the coal . One end 
of the cable is attached to the train, and the other 
winds upon a drum at the power house. When the 
cable turns a corner it passes around what is known 
as a "bull wheel ."  Twenty-five one-ton cars may 
comprise a cable train of soft coal . Anthracite cars 
often hold four and a half tons. In soft-coal mines 
the man in charge of the cable train is called a "rope 
rider." In bringing his cars out of the mine he 
sits upon the ring which connects the cable with the 
train. In the anthracite slopes a man stands upon the 
side of a car ready to "sprag" the wheels when a stop 

is  made. Spragging consists in throwing short but 
stout lengths of wood into the openings between the 
four spokes of the car wheel. 

The differences i n  the modern soft-coal mine and 
the anthracite mine are very perceptible. It  has 
been found impossible to employ electrical machinery 
and mechanical inventions in the actual mining opera­
tions in anthracite. Therefore picks and hand drills 
with blasting powder are still the mainstay of the 
anthracite miners, and the 4,000 machines in use in 
the United States are all  at work in soft coal . More 
th an fifty per cent of the big increase in bituminous 
coal production in the past few years is accounted 
for by the rapid introduction of machines. They are 
now in use in half the States and Territories. One­
thi rd of the bituminous product of Pennsylvania is 
mined by their aid. These machines make the under­
cut that is to loosen the coal at the bottom. They 
cut as far back as the vein is  high. The blade, which 
is  four to six feet in length, severs the block of coal 
at the bottom and drills bore holes horizontally a t  
t h e  top. Powder is crowded into these hores and a 
fuse, or squib, is l ighted. Blasting operations are 
similar in the anthracite regions. There, however, 
the miner may break down enough coal at one blast 
to keep his helper busy loading for two days. 

The photograph of the room in the hard-coal niine 
i l lustrates nicely the great height of the veins of coal 
in the anthracite districts. The height of the bit­
uminous vein is often not more than four or five feet, 
thus making the quarters of the miners rather 
cramlled. In the mIning of anthracite only two-thirds 
loosened from the vein is of value. The miner must 
use good judgment in loading only the paying coaL 
To handle and transport chunks in which slate pre­
dominates is unprofi table. Even the better coal has 
more or less slate in it, while in bituminous coal the 
slate is principally at the top and bottom of the vein 
an d not mixed with the product as mined. 

Off from the main or side headings of a hard-coal 
mine "breasts" or "chambers" are opened. In bitumin­
ous fields these are known as "rooms." A tunnel or 
neck forty to sixty feet long may connect the room 
proper with the main passageway. Beyond the neck 
the chamber may broaden out to a width of thirty or 
more feet, continuing indefinitely. The coal between 
the rooms forms what is known as a "rib" or "pillar." 
As the rooms begin to broaden to their maximum 
widths, ti mber props are placed between the floors 
and ceilings to support the loose rock and earth. Apart 
from supporting the great mass of sol id  rock, they 
are of little service . . 

When all  the coal that it is  practical to mine in 
the chambers has been extracted, the work of drawing 
the ribs between the rooms is begun, eventually allow­
ing the rock above to cave in. In addition to secur­
ing the coal in the ribs, this process is necessary, 
that the weight of the mountain bearing upon the 
entrance to the mine may be l ightened. As mining 
progresses, the weight is thrown upon the main 
heading, until , were it not for the drawing of the 
ribs, this main passageway would close. 

When drawing a rib, the soft-coal miner keeps but 
one car beside him. He can not tell how much of 
the rib he will  be able to remove before the rock 
above his head will fall . The first warning of ap­
proaching danger is a drumming noise from the layer 
of stone overhead.  Sometimes this noise may be 
heard hours before the final crash ; in anthracite 
mines it may be perhaps weeks before. Again, it  
may come with marked suddenness. 

The coal breaker, about which the public has heard 
not a l ittle during the la!'!t big coal strike, is an 
anthracite institution. The breaker is mentioned per­
haps oftener than some other important plants 
chiefly because of the tender ages of the thousands 
of workers employed within them. The character of 
anthracite coal as mined makes it imperative that 
the breaking of it shall comprise a branch of the 
coal industry. The large chunks must be broken and 
the slate must be separated. 

A modern coal breaker built on the side of a hil l  
at Mocanaqua, Pa. ,  will  serve to i l lustrate the con­
struction and operations connected with this im­
portant branch of producing coal .  This breaker i s  
3 0 0  feet in length a n d  180 feet in height. Ten tons 
of spikes and nails were used in  its construction. 
It is capable of turning out 1,000 tons of clean coaJ 
per day. Some breakers have a capacity several hun­
dred tons more. The Mocanaqua breaker was origin­
ally built at a cost of $50,000, but with recent im­
provements and the installation of the latest machin­
ery its total cost reaches $100,000.  It is heated by 
steam. 

Two 4 1h -ton cars of anthracite are brought to the 
head of the breaker at one time over a. l ittle rail'l'lWlY 
leading from the mine in the side of the mountain. 
The coal when dumped from the cars passes over a 
screen thirty feet in length, through which the fine 
coal sifts. The big chunks next pass to the breaker 
proper, where the rolls crush it until none of the 
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product is larger than what is known as "steamboat 
size ."  It next runs into a screen which is  cylindrical 
in shape, and not unlike a locomotive boiler in appear­
ance. As the coal is handled in this device, it falls 
through perforations of different sizes, each size drop­
ping into a separate chute. On benches at inter­
vals on these chutes, sit the breaker boys, presided 
over by a boss. As the coal passes slowly down thc 
chute at their feet, these lads plCk the slate from it 
and throw the refuse into a paralle! chute. The inex­
perienced boys are always at the upper end of the 
chutes. They succeed in picking a part of the slate 
from the coal., and then it passes to the next workmen 
in line, who continue the operation until,  by the 
time the product has reached the last boys in n.e 
rows-the ones at the bottom of the ch lltes --it is  
pretty well  cleaned. From the chutes the various 
sized coal finds its way into bins, from which it is 
discharged into cars. 

I t  is said to be difficu'lt nowadays to find as many 
breaker boys as are needed, and, partly on this ac­
count, mechanical contri vances for sorting have re­
cently been i nstalled at great cost in modern breal,ers. 
These inventions are spiral in shape, and provide for 
ridding the coal of much of its slate by centrifugal 
force. But even with these machines the final opera­
tion must be performed by boys or men. 

A large amount of the soft coal in Ohio and Pennsyl­
vania is  brought to the lower harbors of the Great 
Lakes, bound for the Northwest and Canada. The 
cars which carry this coal have a capacity of 100,000 
pounds,  whereas, in the early days of the coal industry 
in this country, coal cars scarce carried 1 ,800 pounds. 
On reaching the lake ports , coal for Canada may be 
taken sixty miles across Lake Erie in car ferries. 
But the bulk of the coal that comes to the lake ports 
is  unloaded directly into the holds of lake vessels by 
meanl:'! .of most wonderful and massive machines, 
which pick up a 50·ton car and dump its contents as 
quickly as a pail of coal could be emptied into the 
magazine of a stove. Some of these machines can 
be operated by three me,n, and yet have a capacity of 
500 tons per hour. A large and modern coal vessel 
will carry a coal cargo of 6,000 tons. The cargo 
record is 7,800 tons. More than 2,500,000 tons of coal 
have gone to the head ,of the Great Lakes in a single 
seaso:!.. 

• • • • • 

Marco ni's Rccognl tlon oC Italy ' s  Servlccs. 

The large rentals and heavy royalties dema.nd,�d by 
the Marconi Company are said to be the thief reasons 
why the United States government has decided to 
adopt the Slaby-Arco or some other system. ' I t  is 
interesting, therefore, to note that Mr.. Marconi is 
not quite as selfish as the reports whi,..lJ. have been 
circulated would seem to indicate. He has ceded 
h i s  apparatus to the Italian government, free of 
charge, giving permission to have it reproduced in 
mil itary establishments, provided that his patents 
be not infringed.  I t  is said that twelve wireleHs tele­
graph stations will be established on the coast and on 
the islands off the Italian coast, each station having 
an average range of about 200 miles. Some of the 
stations are to be completed before the end of the  
present year, and the others within t.he fir'lt Fix  
months of 1904 .  The arrangement as  to rates � eserves 
some attention. 

The receipts from telegrams sent from stations on 
the Italian coast wil l  be paid into the government 
treasury ; the receipts from mesages sent from �hips 
equipped with the Marconi apparatus will go to the 
Marc;oni company, and final'ly, the Italian govern­
m ent will receive a fixed tax of one lire pel' message 
above the ordinary cost of telegrams. 

The Usc oC  Phosp h o r u s  Matches Pro h i bited In 
Germany. 

The Reichstag has passed a bill forbidding the use 
of white or yellow phosphorus in match· making after 
January 1 ,  1908.  The Secreta!'Y of the Intel'ior, sreak­
ing in favor of the bill,  said that phosphorus not (,nly 
caused necrosis three or four :;ears after � workman 
had left a match factory, but that :he disease thus 
contracted was hereditary, so that whole families were 
affected .  So subtle were the ei'fe::ts, that the bones 
were fractured without the person being � ven aware 
of the fracture at first. The government has reported 
favorably upon a match-manufacturing process said to 
be safe and harmless. 

.. I • •  ., 

On May 9, the largest glass bottles even blown were 
made at the plant of the I llinois Glass ComJlany for 
exhibition at the World's Fair. The capaeity of each 
bottle i s  45 gallons. It  was n ot until after many u n­
successful. attempts that the bottles were 'nade.  Four 
perfect bottles were produced. Each '!tands n early 
6 feet high and measures about 1 6  inches across the 
bottom. The men who blew the bottles tach supplied 
about 11,000 cubic inches of air. 

Scientific American. 

E ngineering N o t e  ... 

It is likely that a sy stem of power fans will  be 
used to ventilate the New York subway when it is  
completed. The problem, however, of suitably venti­
lating the subway wi'll nat be formidable, for the rea­
son that the stations are dose to the surface of the 
ground. In this respect the New York system will  
differ widely from that of London, where the tubes 
are so far underground that the air quickly becomes 
vitiated. 

A great pumping scheme is to be carried out in 
South Staffordshire, England, by means of which over 
40,000,000 tons of coal which are at present submerged 
will be released and rendered available for mining. 
The district in which the scheme is to be carried out 
includes the important industrial centers of Tipton, 
Wednesbury, and Bilston. The project has been con­
templated for many years past, but it  is only recently 
that the scheme has been reduced to any practical 
form. 

His Majesty's battleship "Hood'" arrived at Devon­
port recently after steaming from Malta, a distance 
of 2,035 miles, without a rudder. On docking at Malta 
it was found that the rudder could not be satisfac­
torily repaired, ' and that it would be necessary to fit 
a new one, which must be east in England. The dis­
abled rudder, weighing fifteen tons, was accordingly 
hoisted on board and lashed fast on the deck, and 
on October 21 the "HoQd" left Malta rudderless, ar­
riving at Gibraltar on October 24, having done 981 
miles at an average speed of twelve and a half knots 
an hour. Leaving the Rock on the following day in a 
strong northeasterly gale she ran into a fog on the 
'last day of her voyage ( Tuesday ) ,  but ultimately 
reached Plymouth the same evening, having made the 
2,035 miles in a little over six days, or at an average 
speed of nearly thi rteen knots an hour. This would 
be a good performance for any battleship under normal 
circumstances, but for a vessel without a rudder in a 
heavy sea, continually being twisted round out of her 
course, it  is a feat of seamanship reflecting the great­
est credit on her officers. I t  should be added that the 
"Hood" was convoyed by cruisers. 

In these days of high coal prices and strikes, it is 
interesting to know that peat gas has been employed as 
fuel at the Matala Steel Works, Sweden, for the past 
thirty years, originally for the puddling furnaces, and 
to a still greater extent, subsequently, for the open· 
hearth furnaces. The peat is obtained from the 
further side of Lake Wetter, across which it is brought 
in sailing vessels and unloaded directly into la.r�e 
storehouses, whence it is  trammed to the gas produc­
ers. The yearl y consumption is from 13,000 to 16,000 
cubic yards of dry kneaded peat, costing about 75  
cents per  cubic yard delivered at Motala. Two large 
gas producers are used, from which the gas is led to 
the open· hearth furnaces through .a condenser for rid­
ding it of some of its moisture. Although the peat 
gas , owing to the distance the peat has to be brought, 
is  dearer than coal gas, it is used preferably in most 
SY{edish steel works in consequence of the insignificant 
amount of sulphur and phosphorus it  contains. In 
the rolling mill there is a smaller peat-gas producer 
for one of the plate furnaces, and thin steel. plates 
especially scale less in rolling when the furnace is 
fired with peat gas. 

The designs of the Quetta Nushki Railroad in Persia 
as :a light road capable of being brought up to the 
standard of other frontier railways, when the circum­
stances so demand, have been completed and accepted 
by the government of India.  The length of the line is 
8 2 �2 miles, and the estimated cost i s  about 7,000,000 
rupees, or 85,000 rupees per mile. The route selected 
for the construction of the track involves passing 
through three mountain barriers, viz . ,  the Chiltan, the 
Mashelak, and the southern tail of the Khwaja Amran 
range, which separates the Quetta plateau from the 
Nushki plain, by the intermediate steppes of the Mas­
tung and Sharud plains. The road leaves the existing 
Bolan section of the Northwestern Railway twelve miles 
from Quetta, and three from Spezand Station. Through 
the three mountain ridges the work is heavy, and a 
good permanent foundation is provided for. Otherwise 
the country is comparatively easy, and a surface track 
only, capable of improvement later on, is at present in­
tended. The steepest grades are 1 in 50, compensated 
for curvature, and the sharpest curve has a 573·foot ra­
dius. A tunnel at Spezand is to be built, 2,600 feet long, 
five miles from the commencement, and the heavy works 
in the Sheikh Wasil gorge, miles 27 to 32, are to be put 
in hand at a cost of about 4,750,000 rupees during the 
current finaneial year, and work on them will be com­
menced at once. These are the only heavy works in 
the first 50  miles ; and as soon as they are negotiatM 
there will be no further difficulty in at once carrying 
out the road to that distance. This will give immedi­
ate access to the Sharud plain, and will enable the en­
tire line to be completed with speed and economy. This 
railroad will not only be an important one from a com­
Dercial point of view, but is also of great political 

signUlcance. 

393 
Electrical N otes. 

During a research into the electro-chemical behavior 
of sulphur Mr. F. W. Kiister has observed that during 
tlie electrolysis of a solution of a polysulphide, both 
the current and the voltage undergo periodiC varia­
tions, which are shown to be due to the deposition of 
sulphur on the anode. The periodicity of the phenom­
enon is, however, difficult to understand. In order to 
throw light on this, a number of measurements of the 
potential differences between electrodes of platinum 
or of silver and solutions of sodium polysulphides were 
made. The results show that such electrC'des may be 
regarded as sulphur electrodes, just as a platinum 
plate saturated with oxygen may be regarded as an 
oxygen electrode. 

When we consider what an important adjunct the 
telegraph has become to the railroad, says The Elec­
trica'l World and Engineer, it is  hard to get one's self 
back to the time of the Baltimore & Ohio experiments 
of 1844, and to take seriously Prof.  Morse's sugges­
tion that if a break were found in the telegraph wire, 
the train should stop long enough to repair it. But 
this is what he said : "Very little interruption woul d 
take place if the train that discovered a break would 
stop not more than five minutes, and, being furnished 
with pieces of wire already prepared for the purpose, 
any one could simply unwrap and scrape the broken 
ends and unite them by twisting the ends of the pieces 
of wire to them." 

This country is rapidly becoming the center for 
the manufacture of cables for underground telephonic 
communication over long distances. The reason for 
this is not due to any economical or other aspects in the 
actual manufacture, but is entirely the result of at­
mospheric influences. One of the greatest difficulties 
that confronts the problem of telephone practice over 
long distances in England, is the provision of satis­
factory insulating material. All insulating substances 
at present utilized in the manufacture of cables absorb 
the electric current to a certain degree. The extent 
of this absorption depends upon two factors-the na­
ture of the dielectric employed and the patential of the 
cu rrent transmitted through the wire. In the cases of 
high-tension currents the leakage in this direction is 
so  small as not to be ' worthy of notice, but in the case 
of a telephol)e cable, where the potential ,of the curren t 
is very low, this absorption is a matter of grave im­
portance.  So far the best dielectric yet discovered is 
anhydrous paper, which is  extensively adopted in Eng­
land. This substance has the lowest specific inductive 
capacity of any known dielectric. I n  order that cables 
composed of anhydrous paper may be rendered abso­
lutely trustworthy and satisfactory, it is  imperative 
that the process of manufacture should be carried out 
in a perfectly dry atmosphere. Should the paper c<)"1le 
into contact with moisture at any time during the 
making, its future good working wil'l be absolutely nul­
lified. I n  Great Britain, owing to the natural humidity 
of the atmosphere, it is  absolutely impossible to manu­
facture the material ; while in this country, owing to 
much drier atmospheric conditions, we are enabled to 
turn out a perfect article. Consequently, the indus­
try has fallen into desuetude in Great Britain, while 
this country is becoming the center of the supply. 

M .  S.  Leduc recently explained before the Academy 
of Sciences in Paris his method of inducing sleep and 
anresthesia by electrical currents. He employs an in­
terrupted current in a low-resistance circuit, and sleep 
is induced by gradually augmenting the E .  M. F. in 
the circuit. From further information we have re­
ceived it seems that the frequency of the current used 
is  from 150 to 200 periods per second.  Besides the 
interrupter, there is also placed in the circuit a mil­
liampere meter, the period of oscillation of which is 
much longer than the duration of the interruption of 
the current. Under these conditions, when the instru­
mE-nt is traversed by an intermittent current the 
needle undergoes a permanent deviation, which enables 
the intensity of the currents having the same inter­
mittence and the same duration to be compared. Le­
duc has experimented with currents of varying degrees 
of intensity, but those which gave the best results had 
from 150 to 200 intermittences in the second with a 
tension of from 12 to 30 volts. The cathode is made 
of hydrophilous cotton impregnated with a solution 
of sodium chloride of the strength of 0.60 per cent, 
and covering with a plate of metal . This is placed 
on the shaven head of the animal to be experimented 
on, while the anode is placed on the hinder part of 
the back, which is  also shaved. The E.  M. F. is  in­
creased till convulsions take place, and the animal 
falls  on its side and respiration ceases. The handle of 
the regulator is then brought backward till respira­
tion returns, and with a certain strength of current, 
tranquil, ordinary sleep is induced. The duration of 
the sleep is variable, in many instances lasting for 
two hours or more without any ill effects upon the sub­
ject. The return of consciousness is effected by the 
removal of the current, and no injurious consequences 

are saId to tollow. 
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WIRE LESS TELEPHONIC COMMUNICATION BE TWEEN 

MOVING FERRY BOATS. 
BY D U .  T. BYARD COLLINS. 

The electrical transmission of speech to a distance 
without the intervention of wires was given a com­
mercial test last week when Mr. A. Frederick ColUns 
telephoned between two ferry boats which were mov­
ing in opposite directions on the North River between 
Jersey City and New York. 

The test was the culmination of a long series of 
experiments begun three years ago at Narberth, Pa., 
and continued to the present time. During the past 
summer Congers and Rockland Lake, N. Y., served 
as a proving ground, but during the winter Mr. Collins 
transferred the scenes of his activity to this city. In 
April, he proposed to  the officials of the Erie R. R. 
to apply his system to the boats of their ferry. Mr.  
Collins w a s  
given every fa· 
cil ity to carry 
out his pIans. 
He made a be­
ginning b y  
c a r e f u l l y  
studying the 
needs of the 
service in this 
regard and by 
thoroughly in­
specting the 
conditions un­
der which he 
would have to 
w 0 r k. He 
learned that 
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copper tubing which was let down the rain pipes to the 
water. The tubes danced upon the surface of the 
water as the plates had done, the circuit was repeat­
edly broken, and at no time did they make a really 
satisfactory contact with the element. 

In  general it  may be ' said that the system consists 
in antenna! as in wireless telegraphy, earth plates­
i.  e., water contacts-the transmitting apparatus and 
the receiving instruments, all of which have been 
carefully written up by Mr. Col'lins himself and pub­
lished in the SCIICNTH'IC AMICRICAN of July 18, 1902 .  
The fiagstaffs at the vessels' prows served admirabl y 
as masts for the antenna! and the steam radiators in 
the pilot houses answered for tables upon which to 
place the sending and receiving instruments. A bat­
tery of fifty cells, placed just outside the pilot house, 
furnished the current. 

MAY 23, 1903· 

was neither sufficient nor constant and the current 
used was inadequate. In permanent installations 
there will be no difficulty in attaching the plates to the 
hulls. Where a strip of copper surrounds the boat a 
vertical slit would be made through the copper on 
either side and then each half wou'ld serve as a con­
tact plate, it being necessary in such case only to 
make the proper connection. 

For current, the cells would be discarded.  Either a 
transformer employed in connection with the boat's 
dynamo or a motor generator set will be used. 

Two or three questions suggested themselves to 
those who witnessed the perfo·rmance. "How far can 
you telephone by this system ?" "Why isn't the wire­
less telegraph better for this pu rpose ?" 

When the experiments were being conducted at Con:­
gers the writer heard articulate speech distinctly over 

there were, as 
regards t h e  
ferry boats at 
least, t w o  
kinds of bot­
toms, iron and 
wooden ; but 
t h e  wooden 
bottoms, while 
rendering i t 
easy to attach 
t h e  contact 
plates which 
are a part of 
the system, 
were surround­
ed at the water 
line by a con­
t i n u o u s  
sheathing of 
copper 36  inch­
es wide. Deem­
ing it possible 
that the lines 
of force might 
be c a r  r i e d 
around t h i s  
conductor in­
stead of being 
propagated as 
the successful 
working' of the 
apparatus re­
quires, he de­
cided t o  use 
the iron bot­
toms, though 
this would in­
volve the use 
of other means 
of contact than 
the securing of 
the plates to 
t h e  b o a  t s' 
hulls. There 
was also an 
uncertainty as 
to what effect 
this immense 

The Pilot-House Dec�. Showing the Flag-staff Used as a General View of the TransmIttlng Apparatus. 

a distance of 
6,000 feet. In  
t h e  harbor, 
where the con­
ditiO'ns are a:ll 
different, Mr. 
Collins w i l l  
only state at 
present that he 
can cover 1,000 
feet. But as he 
a n d  others 
have pointed 
out, for harbor 
and river pur­
poses it is not 
great distances 
w h i c h are 
c a I l e d  for. 
Boats do not 
ram each other 
at great dis­
tances. In the 
un c e r t a i n­
ties of a blind­
ing snowstorm 
O'r during a 
dense fog when 
the pilot can­
nJt see the 
pro w of his 
own boat, if he 
coul d t e l  e ­
phone the ves­
sel nearest to 
him, thougIl he 
could 0 n 'l y 
learn her name 
and the direc­
tion in which 
she was going 
he would be 
greatly assist­
ed ; but whe� 
he might learn 
also where she 
stood by the 
compass, t h e  
one couid steer 
a few points to 
the right, the 
other a few 
points to the 
left, and the 
sickening dis·  
asters w i t  h 
their losses of 
human I i  f e 
which o �cur 
time and again 
in every h,H­
bor woul!' be 
largely avoid­
ed. The wire­
less telegraph 
has its p'lace Mast tor Antennae. 

mass of metal 
would have in defiecting the current from the desired 
direction. Mr. Col l ins was working under absolutely 
new cO'nditions. Experience proved that the iron bot­
toms held no inherent difficu'lties for wi reless tele­
phony ; but an unexpected difficulty arose indirectly 
on their account. In Mr. Collins' system the contact 
with the water should be made by means of copper 
or zinc plates each having' a surface of several square 
feet. It being impractical to have the boats laid up 

ill drydock for the purpose of attaching such plates 
to the boats' bottoms, it was at first thought feasible 
to attach the plates to their wires and throw them 
overboard ; but greatly to the surprise of everybody 
concerned, thOUgh the plates weighed ten -pounds 
apiece, they were prevented from sinking by the rapid 
movement of the boat. In  consequence, the contact 
pieces were finally replaced by a few inches of heavy 

MR. A. F. COLLINS' WIRELESS TELEPHONE EXPERIMENTS. 

On Friday, May 8, everything was in readiness. 
M l' .  Collins took his stand in the pilot house, of the 
"J ohn G. McCullah," where the transmitting instru­
ments were installed. The writer and several other 
gentlemen were in the corresponding location on t.he 
"Ridgewood" with the receiving device. As the boats 
approached within five hundred feet of each other the 
voice of Mr. Col'lins was distinctly heard. "Hello, 
hello. This is the Collins wireless telephone. Do you 
hear what I say ? One, two, three, four, five. That's 
all. Good-bye." The following day-the 9th-the first 
public demonstration was given and amid the usual 
harbor and river sounds-the tug and other whistles, 
the swish of waters, etc.-the articulations of Mr. Col­
l ins' voice came over distinctly from the "McCullah" 
to the "Ridgewood." 

The contact with the water, as before mentioned, 

but it is not on 
harbor a n d  

river craft. Like any ' other telegraph, the wireless 
needs an operator. That means that an extra man 
would have to be employed and placed in the pilot 
house, which, with what it already contains, is none 
too large. Moreover, in the terrible uncertainties of 
thick weather there is no time to wait for the trans­
lation of messages-the pilot has no time for second­
hand communications. 

As yet, the instruments of the wireless telephone are 
not synchronized, but neither are they in wireless 
telegraphy. Besides, the te'lephone for ferries and 
other harbor craft is not for social purposes ; it is 
for exigencies. Secrecy is of no importance here. The 
steam whistle is not synchronized, but its sounds have 
been of incalculable service, nO'twithstanding. 

Captains of tug, ferry and other boats point out 

many uses for the wireless telephone which one un-

© 1903 SCIENTIFIC AMERICAN, INC.



MAY 23, 1903. 

familiar with the river and harbor service would 
never think of, and all are enthusiastic over its 
advent as a time saver, a money maker and a relief 
of the terrible responsibility for the precious Uves 
entrusted to them in heavy weather. 

• • • • •  
A L AND BOAT FOR ARMORY USE. 

In the exhibition drill given at the Armory of the 
Thirteenth Regiment, N. G. N. Y., following the t:eview 
by Lt.·Coi. Spicer, U. S. M. C.,  of a battalion composed 
of a battery from the Second Battal ian, Naval Militia, 
New York, and Company D of the regiment., 
a novel form of boat was used.  A fort had 
been constructed around the 8·inch disap­
pearing gun used by the regiment, and a. 
range station was built on the parapet. In  
the  opposite corner of the  armory, the  baw 
of a battleship projected out onto the floor. 
The armory being darkened, a boat ap­
peared from behind the ship and dashed 
across the floor, containing a 'landing party, 
who were to attack and destray the range 
station. Being discovered by an alert sen­
try, a searchlight was turned on and the 
alarm given. The long roll called the artil­
lerymen to their posts, but before they could 
locate the . attack, the boat had landed its 
party, the wall had been sca'led, and a bomb 
placed in the station and the boat regained, 
the dead and wounded being carried off on 
the shoulders of the survivars. The fire of 
the sentries during the attack was answered 
by a one-pounder mounted in the bow of  the 
cutter. After the boat disappeared in the 
darkness, the battleship was discovered by 
the searchlight, and its magazine reached by 
a wen-directed shot from the 8-inch gun. The boat, 
which is  modeled on the lines of a regu'lation navy 
cutter, is '30 feet long and 6 feet beam, carrying a crew 
of ten men at the oars, a gun crew forward and a 
coxswain and commissioned officer aft. it is cut off 
at the waterl ine, and all mechanism being inside, the 
effect is  that of a boat gliding through still water, 
and under the beam of the searchlight, is very realis­
tic. A 2y:!-inch shaft ' under the forward thwart has 
an iron wheel , A, keyed to it on either end. In the center 
is keyed a drum, C, with ratchet teeth on its circumfer­
ence, and engaging these teeth IS a 
pawl carried by a sleeve which turns 
on the drum. Around the sleeve, 
and 'leading clear aft through a 
snatchblock back to the handles of 
the oars, is a manila l ine.  When the 
men give way, the line turns the 
sleeve, the pawl engages the teeth 
on the drum, the shaft and with it 
the wheels turn, and the boat goes 
ahead. On recovering from the 
stroke, a l ine, D, leading from the oars 
forward returns the ratchet to position, and the oper­
ation is repeated indefinitely. As far aft as it could 
be plaCed wi thout interfering with the Jines of the 
boat, is placed a Single wheel, and a rudder post rising 
from this controls the steering, the whole method of 
support and steering being similar to an iceboat. THe 
weight of the gun, boat, and crew, amounting to about 
two tons, is carried by four wooden trusses runnin� 
fore and aft, two close together and twa as near the 
sides as they could be placed. The thwarts, gunwale, 
rowlocks, etc., are stand-
ard. The hauling line is 
equipped with snaphooks 
and the oars with screw­
eyes, so the line can be 
quickly detached from the 
oars. The men toss, boat 
the oars, up oars, let faB, 
give way, etc. just as they 
would afloat, and the Sec­
ond Naval Battalion will 
use the baat for winter 
indoor instruction in their 
new armory, foot of 52d  
Street, Brooklyn. Tile 
boat was designed by 
Lieut. Kingsley L. Martin, 
commanding the second 
d ivision of the battalion, 
and was built under his 
direction by , Chief Gun­
ner's Mate William H. 
Free. 

... . ... 

The I rish course for the 
Gordon Bennett motor car 
race measures 368 miles 
765 yards, of which 221 
miles are straight road, 
which will , compare favor­
ably with the course of 
last year in France. 

Scientific American. 
Orlpn of the Word " BaroDl.eter." 

The instrument familiar to us all as the barometer, 
says Henry Carrington Bolton in SCience, was first 
universally known by the name of its inventor as 
"TorriceIli 's tube ; "  de Guericke, the inventor of the 
air-pump, called his huge water barometer "Semper 
Vivum," a:lso "Weather Mannikin," with the Latin 
form "Anemoscopium." 

Soon after the year 1665 the words "baroscope" and 
"barometer" came into general use in England, but the 
person to whom the credit belongs for originating 
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these terms has not been certainly known ; the asser· 
tion made by a contributor to the Edinburgh Review 
for 1812  that " baroscope" was first used by Prof. 
George Sinclair, of Scotland, in 1668;  is an error, for 
both words occur in the Philosophical Transactions 
four years earlier. The passage is unsigned and reads 
thus : 

"Modern Philosophers, to avoid Ci rcumlocutions can 
that Instrument, wherein a Cylinder of Quicksilver, 
of between 28 and 31 inches in Altitude, is kept sus­
pended after the manner of the Torricellian Experi-

PROPELLING MECHANISM OF DRILL BOaT. 

ment, a Barometer or Baroscope, first made publici, 
by that Noble Searcher of Nature, Mr. Boyle, and 
imployed by him and others to detect all the minut 
variations i n  the Pressure and Weight of the Ai r." 

The mention of the words in connectian with the 
name of Robert Boyle has 'led. Mr. Bolton to make a 
c lose examination of his voluminous and prolix writ­
ings. In Boyle's first publication, "New Experiments 
Physico-Mechanical touching the Spring and Weight 
of the Air," dated 1660, the words baroscope and 

A LABD BOAT FOlio .uKO&Y DlLILL, 
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barometer do not occur ; he uses thE) common term 
"tube," and often writes of the "mercurial cylinder." 
Nor are these words used by him in his "Defense of 
the Doctrine touching the Spring and the Weight ot 
the Air . against the objections of Franciscus 
Linus," a paper published in 1662  . 

Their use by the anonymous writer to the PhilO'­
sophical Transactions in 1665 has been shown, and the 
question arises, who was this person who modestly 
concealed his name ? Mr. Bolton beHeves it was Boyle 
himself� This eminent man, who was so devoid of per-

sonal ambition that he declined a peerage, 
had a habit af writing about himself and his 
scientific labors in the third person, and 
often spoke of himself by fanCiful, fictitious 
names, such as "Philaretus" ( in his frag­
mentary autobiography ) and "Carneades" 
( in the "Sceptical Chymist" ) .  That lie 
should send an unsigned communication to 
a journal was not surprising, particularly 
as he had occasion to mention himself. 

Be this as it may, my claim that Boyre 
originated the word barameter does not rest 
on such slender conjectures as these. One 
year later than the communication in the 
Philosophical Transactions, Boyle wrote to 
this jounial ( dated April 2, 1666 ) and said, 
"barometrical observations" ( as for brevity's 
sake Mr. Bolton calls them ) .  using the per­
sonal pronaun this time. Elsewhere in the 
same paper are found the terms barometer, 
baroscope, and baroscopica'l obFervations. 

In his "Continuation of New Experiments 
PhysiCO-Mechanical," of which the 
preface is dated 1 667, occurs the following 
phrase : "But though about the barometer 

( as others have by their imitation allowed me to call 
the instrument mentioned ) ." ( Boyle's Works, Birch's 
edition, Vol. I I I . ,  p. 219, London, 1744 . ) 

This sentence is virtually an admission by Boyle 
that he had coined the word, since others imitating 
him had allowed and encouraged him to use the term 
to designate the tube of Torricel'l i .  

Mr.  Bolton concludes, therefore, that the word "ba­
rometer" was introduced into our language by the 
English philosopher, the Hon. Robert Boyle, about the 
year 1665.  Boyle, by the way, was a scholar, and able 

to use Greek in forming an English 
word. Examination of Murray's, 
Skeat's and other standard English 
dictionaries throws no l ight on the 
origin of the word ; they merely refep 
to the Philosophica'l Transactions 
and give its obvious etymology. 

• • •  
NeW' York City as a " Spa." 

There are, undoubtedly, thousands 
of residents of upper New York who 
do not know that there is a water 

cure or "Spa" conducted within the l imits of Central 
Park. Yet, if  the visitor passes through the Seventy­
second Street gate on the west side, he will find a 
number of people walking toward a pavilion not far 
from the entrance. He will also doubtless be surprised 
to learn that the majority of these peoIYle are acting 
on the advice of their physicians. Between the hours 
of five and ten A. M.,  from five hundred to eight hun­
dred people are served with mineral waters, the greater 
number visiting the pavilion about half past six. The 

busiest season is  from the 
first of May un til ' the 
fifteenth of June. The 
pavilion was erected in 
1867 at the request of 
numerous phYSicians who 
felt that here was an op­
portunity of combining a 
mineral water cure with 
exercise in the open air. 
The doctars prescribe the 
kind, strength, tempera­
ture and quantity of wa­
ter, and the amount of 
exercise to be taken. The 
attendants follow these in­
structions with the great­
est care. The waters are 
of two kinds ; first the 
natural mineral waters 
from alI the famous 
springs at home and 
abroad, and second min­
eral waters prepared arti­
ficially and scientifically, 
thus ensuring a deflnite 
chemical composition at 
all times. The dauble and 
quadruple C a r I s b a d  
seems to be the favorite, 
and it is mixed with vary­
ing proportions of dls-
tllled water, and the nat· 
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ural minera1 waters can be heated in 3ilver eups 
which are placed in racks in small steam kettles. The 
little tables are very suggestive of Wiesbaden, Hom­
burg or Carlsbad, and the weighing scale is in con­
stant requisition. By a systematic course of the 
waters, coupled with proper exercise, it is not unusual 
to decrease the weight in six weeks by thirty-six 
pounds, in cases of obesity. The pavilion is  patrO'n­
ized by some of the best known people in New York 
who appreciate the privilege of having minera'l waters 
served under proper conditions. 

• • • 
An Electrically Operated C u rtain Holst. 

BY FRAN K c. PERKINS. 
In every college lecture room, as well as many high 

schools and institutes, the electric stereopticon is fre­
quently employed in connection with the regular day 
courses O'f work. It is  then necessary to darken the 
windows by means of shades, as well as to draw down 
a prepared white screen for i l lustrative purposes. 

A very ingenious electrical hoisting apparatus, for 
drawing down the shades and the stereopticon screen 
at the same time by simply pressing a button or  turn· 
ing a switl!h, has been devised by Charles W. Carman, 
of Chicago, formerly the professO'r of physics at the 
Lewis Institute. 

This automatic electrical device makes it possible 
for the operator at the lantern to open all the opaque 
shades of the lecture room or labO'ratory in an in­
stant by a speCial switch close at hand. The same 
device raises the screen out of the way, while another 
daylight demonstration Qr lecture is  taking up a por­
tion of the time. The curtains are al l  raised or  
lowered in less  than half  a minute from the  t ime tlie 
switch is  dosed, and when fully opened or closed the 
mechanism is automatically cut out of circuit. The 
operator after manipulating the switch may therefore 
immediately give his attention to other work. 

The drum is connected to the motor through a worm 
gear and a magnetic clutch. I t  is  a reversible mO'tor, 
an d by means of a double-throw switch is  operated in 
one direction or the other, depending upon whether 
the curtains are to be raised or lowered. The limit 
stop provided breaks the circuit through the motor 
armature and the magnetic clutch, and changes the 
connections when the curtains are in their extreme 
pOSition. The magnetic clutch ceases to act and the 
curtains are held in position while the armature 
comes to rest after its momentum is overcome. 

The stereopticon screen is connected to the drum 
by a rope, and the variO'us shades about the room are 
connected by cords through pulleys to the rope, which 
extends around the room below the windows. A 
weight is arranged at the end of the rope, which 
keeps it  taut regardless of the action of the curtain 
rollers. There are two pO'rtions on the drum, one 
of greater diameter than the other, and the curtain 
roller cords are connected to one and the stereopticon 
screen rope to the other, so as to provid e  for the 
different ranges of travel .  The mO'tor used is  of the 
multipolar direct-current type. 

.. . . . . 
Street Ralh-oads for C o nveyln� Freigh t .  

In  the busiest centers of Lancashire, especially so 
far as the cities of Liverpool, Manchester, and Darwen 
are concerned, an important develO'pment i n  connection 
with the electric street railroads is to be undertaken. 
Hitherto, the surface tramways have been exclusively 
devoted to the carriage of passengers, but they are now 
to ];)e employed for the conveyance of freight from one 
point to another. In  Lancashire some 400 miles of 
these street railroads, all operated by electricity, are 
rapidly approaching completion, and are to be con­
nected, so that freight can be discharged from, and 
embarked upon, the cars at any point upon the route. 

It is  intended that the merchandise shall be carried 
only during the night. Throughout the day the pas­
senger service in these centers is  so busy, that to 
handle freight at the same time would only interrupt 
and disorganize the passenger traffic, whereas at night, 
although there is  still a demand for passenger transit, 
neeessarily  it is  l imited, so that freight cars will be 
able to run quickly and without causing any incon· 
venience. 

The first step toward the inauguration of such a 
service has been taken by the corpO'ration of the city 
of Liverpool with its street tramways, by an agree­
ment to connect its system with the docks' surface 
railroads, thus securing direct access to the quays, 
warehO'use, and vessels, picking up the freight and dis­
tributing i t  without 'further handling in the various 
parts of Lancashire where an electric tramway is  in 
operation. 

Suck a system will considerably facilitate and 
cheapen the cost of transit gf freight from the vessel 's 
side at Liverpool docks to' the Lancashire towns, espe­
cially Manchester. By the present sYlitem of handling 
the merchandise \!Ipon the trunk railroads, in the ma­
jority of instances, there are no less than six transship­
ments of the goods, from the moment they are dis­
charged from the ship to their delivery at their destina­
tion. By the surface tramways all thill extra labor will 
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be obviated·. The trolleys laden with goods will run 
straight from the docks into the factories, or vice versa. 
The saving in time and labor alone by this system will 
be enormous, while it will also be fifty per cent cheaper 
to convey goods by this means than by the ordinary 
railroads. 

• .  e . •  
GUILLEMINOT HIGH-TENSION AND HIGH-FREQUENCY 

COILS. 
BY EMILE G UARINI. 

Dr. Guilleminot recently published the results which 
he  had succeeded in obtaining with an arrangement 
for the purpose of analyzing the effects of high frequen­
cy obtained with ordinary resonators. He prepared 
a coil or spiral of copper wire of constant pitch. 
Through the outermost convolution ( Fig. 1) the oscil­
latory current of two Leyden jars was passed. At the 
center of the spiral, currents of exceedingly feeble  in­
tensity were received. 

By modifying the pitch of the spiral and rendering 

Fig. 1. Fig. 2. 

it progressively increasing from the center to  the 
periphery, the effects obtained were more marked. The 
increase of pitch was based on the difference of the 
length of the spark which passes between the two 
adjacent points. This iU:crease was 0 .003 mm. between 
convolutions, an ind uction coil having a spark of 
0 .35  mm. being employed at 6 amperes to charge the 
Leyden jars. 

Dr. Guilleminot studied the effects obtained with 
two spirals. The results were remarkable. An 
enormous field of action was given to the neighboring 
resO'nator. Experiments conducted i n  conjunction 
with MM. Radiguet and Massiot proved that if a 
passive spiral be submitted to the influence of an 
active spiral,  entirely different effects, dependent upon 
the direction in  which the convol u tions run, are ob­
tained ; if two spirals be connected in multiple ( Fig. 
2 )  or in tension, the effects are again entirely dif­
ferent. depend�nt on the direction O'f the oscillating 
discharge in the first spiral. From these experiments 
it  follows that In two spirals the same charging effect 
can be obtained, either by influence due to winding in 
the same direction, or by proper connection due to 
symmetrical mounting; and that it is possible to 

J 
Fig. S. Fig. 4. 

obtain a counter-discharge effect either by influence or 
by proper connection. 

Dr. Guilleminot has also ascertained the effect of 
combined inverse connection and inverse winding. 
The results obtained are striking. Superb inter­
polar effects were secured . A body interposed be­
tween the two spirals glowed at two sides . 

By homologous connection and winding feeble cur­
rent effects were obtained ; a body interposed 

'
between 

these spirals emitted flaming streams. 
It  will be observed that Dr. Gull leminot's spirals 

enabled him to obtain two entirely different effects, 
ane monopolar and the other bipolar. The therapeuti­
cal value of these coils should not be underestimated. 
Electric shower baths can be taken, which will doubt­
less have no slight beneficial effect upon the nerves. 
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American Gu nnery : New Record. 
The report that American gunnery is  not what it 

was during the Spanish-American war is tellingly reo 
fu ted by the accounts which have been received ot 
target practice in the Gulf of Mexico. During the 
Spanish-American war it was estimated that (jnly 
three per cent of the shots fired by American gunners 
hit the enemy's ships. Stil l ,  that was considered very 
good shooting. Tables have been prepared of the 
recent work done by . seven battleships of the North 
Atlantic fleet. These tables are complete for all ships 
except the "Kearsarge." The score made by the other 
six vessels foots up a fine average of 51 .5  per cellt. 
The record of prize firing by the British fleet on the 
Asiatic station shows that the average percentage of 
hits was 49. Of these English vessels the best per­
formance was that of the "Oceanic" whose record was 
68 per cent of hits with a 1 2-inch gun. The "Alabama" 
with her 13-inch guns, striking the target 22 times 
out of 32 times, shows that her record is 67 .12 per 
cent. The "Illinois,..' a sister ship of the "Alabama," 
made a 'record of 53 .1 .  The performance of the older 
ships was not so creditable. With her 13-inch rifles 
the "Massachusetts" hit the target only 6 times out 
of 15 ; the "Indiana," however, a sister ship of the 
"Massachusetts," missed the target only 6 times out 
of 24  shots. What target practice means is strikingly 
shown by the case of the "Texas." This vessel was 
only recently placed in commission, so that her men 
had no experience with target work. Her record was 
only 39 .3  per cent. The records which have been 
made are remarkable when it  is considered that at 
1,600 yards a target, viewed through the peephole of 
a turret, looks no larger than a visiting card held 
100 feet from the eye. 

. . .  , .  
Using A l u ln l n l u nl  Co ndensers to Produce . ,  Singing" 

A rcs. 

In  an article communicated to the Russian Physico­
Chemical Society, W. Mitkiewicz suggests replaCing the 
ordinary high-capacity condensers necessary to produce 
Duddell's "singing arc" by the much less costly alumi­
nium condenser made u p  of an aluminium electrode 
connected with the positive pole immersed in  a 7 to 
8 per cent sodium bicarbonate solution, and thereby 
becoming coated with a thin layer of oxide or hydrox­
ide.  Two plates of sheet iron of the same dimensions 
are placed upon the faces of the condenser, from which 
they are separated by means of thin caoutchouc, 
so that the distance between the aluminium and each 
of the iron plates does not exceed 3 millimeters. The 
whole system is provided with caoutchouc rings, and 
placed in the vessel containing the solution. The iron 
plates are, of course, connected with one another by 
means of a metal wire. The capacity of such a con­
denser with a working surface of about 5 square dm. 
was of the order of 100 microfarads. The magnitude 
of this capacity is due to the extreme thinness of the 
insulating layer. I n  order to produce with this device 
the phenomenon known as a "singing arc:' Duddell 's 
arrangement is made use of. After each experiment 
the electrodes must be  taken out of the solution and 
carefully dried. This condenser may be advantageous­
ly used for many other experiments as well, e .  g., for 
all "speaking" arc devices. Full particulars are given 
of the apparatus employed. 

.. I '  I .  
The C u rre n t  S upplement. 

The current SUPPLEMENT, No. 1429,  opens with an 
article on some modern types of Swiss and German 
bridges, editorially referred to in another part of 
this issue. The article discusses these bridges both 
from an engineering and architectural standpOint. 
The text is  illustrated by pictures of several types. 
The investigation of a garbage crematory is concluded. 
Some new lightships on the coast of France are 
described and illustrated. Sir Oliver Lodge's paper 
on Electrons is continued. An article by Prof. Good­
year on the "Architectural Refinements of St. Mark's. 
Venice," will be found to contain many a striking 
bit of information on the architectural beauties of 
Italy's most famous cathedral. Perhaps the most 
important subject which is discussed in the current 
SUPPLEMENT is  that of radium and other radio-active 
substances. The article comes from the pen of 
William J.  Hammer, and is probably the most ex­
haustive account which has so far been published. 
Numerous illustrations are given of the marvelous 
activity of these newly-discovered substances. Ser­
pollet's steam automobile is described in the second 
installment of the article begun in the last issue. 

• • • • • 
Ruchomowski, who has achieved no little notoriety 

by reason of his skill in the fabrication of the tiara 
of Saltaphernes, seems also to have been the author 
of other curios which their owners have fondly 
imagined to be genuine antiques. M.  Reitlinger, who 
thought he owned four valuable antiques, now reo 
ceives the unpleasant news from Ruchomowski him· 
self that they came from the hand of the Russian 
craftsman. 
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ADJUSTABLE CULTIVATOR. 

A patent has recently been granted to Mr. Arthur 
A. Thogersen, of Brookings, South Dakota, for an im­
proved cultivator of a type used in gardens anti 
nu rseries for the cultivation and weeding of small 
plants. The improvement lies in the provision of 
means for adjusting the cultivator disks relative to 
the main frame, or to the rows of plants, so that 
the soil may be thrown toward or away from them, as 
occasion may require. The ground wheels and beams 

ADJUSTABLE CULTIVATOR. 

may also be shifted laterally to a sufficient degree to 
permit passage of large plants or bushes. The con· 
struction of the cultivator will be readily understood 
by a glance at the accompanying ill.ustration. The 
frame comprises the usual arch 1 ,  which connects the 
angle plates 2 ,  and the handles 9 ,  secured to the 
vertical portions 3 of the plates. The plates are pro­
vided with lateral slots 10,  through which the pivot 
bolts of the bearing sleeves for the cultivator disks 
8 project. The bars or beams 5 and 6, supporting 
the ground wheels 7 , are similarly seoured to the 
frame by bolts projecting through slots in the plates. 
Now, according as the rows of plants to be cultivated 
are close together or far apart, by loosening the nuts 
on the pivot bolts, the pairs of disks may be shifted 
to a corresponding distance from each other. By 
swinging the bearing sleeves about on their pivots, 
the amount of soil broken up by the disks, and the 
direction in which it  is thrown, may be governed at 
will .  The scrapers 4, which swing with the bearing 
sleeves, serve to remove any soil that may collect on 
the disks. I t  will be observed that the beams 6 are 
extended and curved downward to the ground.  These 
serve to stir up the soil adjacent to the rows of plants, 
thus rendering them more susceptible to the disin­
tegrating action of the disks. 

.. . . . .  
USEF UL ATTACHMENT FOR RAIN-WATER LEADERS. 

ln many localities rain-water w hen pure is pre­
ferably used for drinking purpose/?, being collected 
from the roofs of houses and kept in cisterns. One 
serious objection to rain-water thus collected lies In 
the fact that during dry weather impurities of many 
sorts gather upon the roof, and these when washed 
into the cisterns, often contaminate the wat e r  thus 
collected, and render i t  unfit for use in cooking or on 
the table. Mr. John KeUer, of Ottoville, Putnam 
County, Ohio, overcomes this objection in the fol'low­
ing manner. Located at any desired point on the 
rain-pipe is a box-like section containing in its front 

USEFUL ATTACHMENT FOR RAIN-WATER LEADERS. 
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wall an opening closed by a two-part gate valve. This 
valve consists of two gates joined at the bottom, 
preferably at an angle of 45 degrees. The valve is 
rigidly secured to a shaft which has bearings in the 
sides of the box section. To the projecting ends of 
this shaft, the ends of a U-shaped rocker arm are 
secured, and from this rocker arm a water pail is 
hung, being adapted to slide between guide bars on 
the box section. Normally the parts assume the posi­
tion shown at the right in our engraving, being thm; 
held by a weight on an extension of the rocker arm. 
In this posit10n it will be observed that the inner 
gate closes the passage through the box section, while 
the outer gate cloliies the opening in the front wall. 
The only outlet for the rain-water therefore is through 
a spont in the outer gate and thence 
into the water pail. The water will 
continue to flow into the pail until 
the increased weight of the latter 
overbalances that of the weight on 
the rocker arm, when the pail wil l  
drop, and the gates swing out  to the 
position shown in our sectional view. 
By this time the impurities on the 
roof will have been washed off, and 
the pure water will flow down 
through the rain-pipe into the cis­
tern. By adjusting the weight on 
the rocker arm, the amount of water 
allowed for washing off the roof 
may be varied at will. The water 
pail is provided with an opening at 
the bottom, through which this im­
pure water may escape ; the opening 
may be normally closed, or i f  it  be 
exceedingly small, so that it would 
require several hours for the pail  to empty, the open­
ing may remain open continuously. 

HEATER ATTACHMENT FOR LAMPS AND GAS 
BURN ERS. 

The problem involved in the effort to util ize thB 
waf'te heat of a ' lam p  or 

'
a gas jet, for the purpose of 

warming a room is no small one. The natural ten­
dency of heated air, on account of its expansion, is 
to travel upward ; consequently, the lower parts of a 
room may be very cool while the ceiling is lined with 
a layer of hot air. Some systems make use of mechan­
ical means for casting the heat down where i t  is 
need ed,  but obviously, such mechanisms could not be 
economically applied to a small heater adapted to be 
used on a kerosene lamp, a gas jet or the like. How­
ever, a very simple solution of the difficulty has been 
found. Heretofore inventors have apparently been 
experimenting with heat only as carried by a draft 
of air. Heat may be eMily absorb.ed by an air cur­
rent and again radiated out at some other place, but 
this is evidently an indirect method of distribution ; 
for like light, heat is a vibration of the ether and 
may therefore be transmitted without the aid of any 
other medium. The heating of any material sub­
stance is merely the gradual communication of this 
vibration to the particles of the substance. With 
this brief review of higlTh school physics, we can 
readily see that the rays of heat may be made to 
travel in any desired direction, regardless of air cur­
rents ' that the heat rays of a lamp may be reflected 
down

' 
to the floor in exactly the same way as light 

rays can. 
A simple device used to accomplish this result is 

pictured in the accompanying i llustration. It con­
sists of a parabolic reflector sur-
rounded by a drum and supported 
on a bracket. Two forms of bracket 
are provided-one adapted to be at­
tached to a gas burner, Fig. 3 ;  and 
the other applicable to a lamp chim­
ney, as shown best in Fig. 1. The 
heat rays on striking the walls  of 
the parabolic reflector are cast down­
ward in parallel beams. In the cas:! 
of the lamp bracket, a buffer plate 
lies under the draft opening in the 
top of the reflector. This is neces­
sary because most of the heat passes 
up the chimney and must be spread 
out to come in contact with the re­
flecting wall .  The drum serves to 
assist in the circulation and to pre­
vent the reflector from injury under 
the intense heat. Part of the heat 
is  of course taken up by the air 
and the products of combustion, and 
passes up through the draft opening ;  
b u t  a large percentage is reflected 
down despite the strong upward air 
current. This may be demonstrated 
by the use of a l ighted cigar, the 
smoke of which will be seen to pour 
into the reflector and out through 
the draft opening, while in the mean-
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considerable distance below the reflector. This heat 
is of course free from those objectionable gases re­
sulting from combustion, and is consequently more 
healthful than the air which passes up to the ceil ing. 
It also sets up a general circulation in the air with 
which it  comes into contact, and these currents do 
not pass through the flame to be robbed of oxygen. 
It  is claimed that this device will heat a room ten by 
twelve feet to 76 deg. when the thermometer outside 
is at zero, and that in such weather the capacity ot 
each heater on an ordinary gas jet is about 1 2  deg. 
an hour ; this necessarily increases or decreases accord­
ing to the temperature outside. The device offers the 
further advantage of utilizing the heat without any 
reduction in the l ight-giving power, for even on a 
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GAGE FOR RAILWAY CAR AXLES. 

gas jet the heater is supported with t!le bottom 011 
a level with the tip of the burner, and the parabolic 
reflector, particularly if kept bright, throws down a 
concentrated light 011 the work below, ' which means 
that at night, when a light is necessary, the heating 
of a small room is done at no cost whatever. The 
heater is made by the Giant Heater Company, of 68 
Monmouth Stre,)t, Springfield, Mass. 

• • • 
GAGE FOR RAILWAY CAR AXLES. 

In railway shops where the rolling stock is brought 
in for repairs after accidents or long usage, it is very 
convenient to have a gage which will,  at a single 
measurement, detect any misplacement of car-wheels 
on the axles, and any flattening of their treads, and 
also any bend in the axle itself. Such a gage, in im­
proved form, has been invented by Messrs. F. J. Com­
pliment and J.  O.  Robinson, of I ronton, Ohio. The 
construction of the gage is shown in the accompanying 
illustration. It comprises a frame or yoke :�dapled 
to span the car wheels and axle and having, in its 
downwardly-turned ends, screws adapted to engage 
the lathe-centers of the car-axle.  Movable vertical ly 
through the center of the yoke is a gage-bar 1esigned 
to indicate the trueness of the axle. At the upper end 
of this gage-bar is a pointer movable along a graduated 
plate. Ratchet-teeth are formed on the bar below 
this pointer and are engaged by spring-pressed pawls. 
The YOKe is further provided with gage-scre {>IS de­
signed to engage upon the periphery of the wheels, to 
indicate whether or not they have slipped on the axle. 
In operation, the axle-gage is applied to the car wheels 
and axles in the manner illustrated, and then the 
wheels are moved over a floor or a tr� ck, ar.d the 
frame is held in vertical p05ition by means of the 
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time, heat can be strongly felt at a. lIBA'lEB A'r'rACHIlEHT FOl!. LAIIPS AND GAB BUB.EB8. 
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handles thereon. The central gage· rod resting on the 
su rface of the axle will point to zero on the scale 
plate provi ded the axle is true. If, however, the axle 
be bent or sprung, the bar will be raised as the wheels 
rotate and the amount of deflection ind icated on the 
scale plate. At the same time the gage·scr'�ws resting 
on the peripheries of the wheels shou ld be watch�d to 
detect any flattening in the treads. Any misplace· 
ment of the car wheels on their axle wi l l  be immed­
iately observed by noting their relation to these gage­
screws. 

RAIL CONNECTION. 
The large number of patents on rail joints which 

are being issued each year indicates the importance of 
this part of a railway track, and also shows that the 
problem has, not yet been satisfactorily solved. Mr. 
Alexis Hauptmann, of Beaumont, Tex., has attacked 
the problem from a new standpoint. Instead of pr(}­
vi ding devices for joining each rail to the next ad­
jacent one, he proposes to weld together a large 
'lumber of rails by electricity or any other suitable 

RAIL CONNECTION. 

means, and then to join these long sections with a 
connection which allows for expansion and contraction. 
Moreover, the connection provided is of such a nature 
as to cause no break in the track, thus dOing away 
with the objectionable pounding of car wheels in 
passing over the usual rail jOints. The connection 
used is shown in our illustration.  It will be observed 
that the track sections to be joined are bent outward 
a t  their ends and are connected by a raiI which 
is tapered to fit these ends. This connecting rail is 
securely bolted to one of , the track sections but has 
sliding connection with the other. This is necessary 
to allow for the extra large expansion and contrac­
tion of the track section due to the length of each 
section. A chair permitting this sliding connection is 
illustrated in our small detail view. Here the rai'l 
sectioJl a and the connecting rail b are supported on a 
bed plate. Formed on one' end of this plate is a chaIr 
c engaging the rail section, and at the other end a 
stud d projecting into a casing e and pressing the 
spring held therein against the rail  b.  This holds the 
parts with all the necessary rigidity, but at the same 
time permits sIight longitudinal movement of the 
track section. To further prevent interference with 
this sliding movement the bed plates for the track 
sections are Jecessed to admit the base flanges of the 
rails, and the spike holes are so placed that the shank 
of the spike d oes not touch the rai l , but only the head 
engages the top of the flange. 

• • •  J • 
CENTRIFUGAL SEPARATOR. 

The new type of separator for sugars and ot.her su b· 

CENTRIFUGAL SEPARAtOR. 
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stances which is illustrated herewith, offers the ad­
vantage of permitting the material to be continuously 
fed and distributed while the parts are rotating at 
high speed, thus obviating the necessity of stopping 
the machine to rlace the material therein, and saving 
the time and power incidental thereto. The machine 
provi des for the thorough separation and isolation of 
the liqui d from solid matters , and for forcing the latter 
positively down through the separator. It comprises 
a drum rotated at high speed, within which a num­
ber of treatment cylinders are mounted which have 
a slow rotary movement on their axes. In  our i l lus­
tration the drum may be seen in section at 1,  revealing 
the t,eatment cylinders 2, mounted therein. The in­
terior of the drum is provided with a number of 
plates or webs, two of which are secured to the shaft 
3 .  The treatment cylinders are held loosely in open­
ings in these webs, being supported by flanges at the 
top. Raceways 4 are formed al ong the edges of the 
web openings to receive rollers or balls, which bear 
against track·bands on the cylinders and serve to 
diminish the friction when the cylinders are in mo­
tion. The sheet-metal wal ls of the cylinders have 
a large number of perforations, through which the 
liquid is thrown by the centrifugal energy developed 
in the rapi dly-rotating material, the solid matter being 
retained by the wire-screen lining of the cylinder. 
Each cylinder is provi ded with a feeder consisting of 
a broad strip of metal bent in the form of a helix, as 
shown at 5 .  In operation the drum is driven at a high 
rate of speed by any suitable motor acting on the 
shaft 3 ,  and the material is fed into the cylinders by 
centri fugal action from a hopper 6. Owing to the 
high speed of rotation of the drum, the material in 
each cylinder will hug that part of the circumference 
which is fu rthest removed from the center, the liquid 
part passing out through the perforations. By a 
system of gearing the cylinders are made to rotate 
slowly on their axes, so that the spiral feeders force 
the solid material downward until it passes into the 
stationary receptacle 7 .  The liquid,  i n the meantime, 
is entirely drained out, and passing through perfora­
tions in the drum, is caught in a trough at the bot­
tom of the stationary casing 8,  whence it flows out 
through the dis�harge pipe. The gearing which pro­
vides for the independent rotation of the cylinders 
comprises the bevel gears 9 and spur gears 10 ,  
mounted to revolve with the drum l.  These gears are 
caused to rotate on their own axes by means of worm 
gears meshing with the stationary screw or worm U. 
The gears 1 0  engage an independent gear ring 12 ,  
which meshes with the gear on the bottom of each 
cylinder. It is evident that by this system of dif­
ferential gearing the cylinders are made to slowly 
rotate while revolving about the common axis of the 
drum. The universal joint 13  on a stationary shaft 
provides for any irregularity of rotation or oscilla­
tion of the gear casing 14 ,  which is rigidly secured to 
the drum and yet has bearing on the stationary shaft 
of the worm. The inventors of this machine are 
Messrs. W. G.  Hall and W. A. Ramsay, of Honolulu, 
Hawaii.  

. . . ' . 
Bri ef Note .. Conce r n i n g  Invc n t l o ." " .  

In t h e  stockyards a t  Chicago, a n  electric goad has 
taken the place of a whip in urging the animals along 
through the various passages to their place of execu­
tion. This implemEmt has been found to have many 
advantages, mainly in the fact that it  is even more 
effective than the whip, and does not In any way af­
fect the meat. The i dea has been further improved 
u pon in the invention of James , A. Giles, of El berton, 
Ga., a rural letter carrier, who has conceived the 
notion of using electricity to urge along his horse 
when attached to the carriage. The wagon made use 
of by Mr. Giles in the pursuit of his dai'ly vocation 
must be entirely inclosed in order to protect the mail 
matter from the weather, and under the circumstances 
the use of a whip of the ordinary type is a very incon­
venient matter. So the suggestion occurred to him 
to make use of an electric current as a su bstitute for 
the lash. His first experiments in this l ine were suc­
cesstul in the extreme, and he at once built a substan­
tial device to be permanently made a part of his trav­
eling outfit. Now, when he wants to stir his steed up 
a litt�e, he merely gives a few turns to the handle of 
a small generator, and the effect on the animal is l ike 
magic .  Mr. Giles is of the opinion that these occa­
sional shocks of electricity are deCidedly beneficial to 
the animal instead of doing injury to it.  The shock 
is administered to the horse through the means of 
two plates inconspicuously placed under parts of the 
harness. 

George C.  Hale, the former chief of the Kansas City 
Fire Department and the inventor of the swinging har­
ness, the water tower, and an automatic alarm, has 
just completed another invention which will add great­
ly to the glory he has achieved in this line, if it proves 
to be entirely satisfactory. His invention is an im­
provement on the automatic sprinkler, and does away 
with one bad feature of that device, and that is the 
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great damage by water, which frequently takes place 
by the unnecessary fiooding of a comparatively large 
area for , the purpose of quenching a fire which may 
be confined to a few feet of floor space. It has fre­
quently happened that where the fire has broken out 
and been extinguished without discovery, the sprink­
lers remain in action for hours afterward, and the 
water has done as much da.mage as a serious fire. 
In the apparatus designed by ex-Chief Hale, he com­
bines some of the features of the sprinkler system 
with that of the Babcock tank extinguisher. The 
pipes, instead of being fllled with water, contain air 
under pressure. The unusual heat causes the breaking 
of a seal, as in the case of the sprinklers, and this re­
lease of air automatically performs the operations of 
generating the gas, which thereupon issues from the 
pipes and extinguishes the fire by smothering it. 
There is a small amount of water in the tank, which 
is necessary to create the pressure of gas which is 
necessary, and some of this issues through the pipes, 
but i t  cannot under any circumstances be enough to 
cause any great damage. This system has been per­
fected and subjected to pu blic trials, which are said 
to have proven entirely satisfactory. Application for 
a patent is pending. 

The report of the Commissioner of Patents for the 
past fisca'! year shows that the number of applications 
was greater than ever before, having exceeded the 
50,000 mark. The total number of patents granted 
was 27,387, incl�ding reissues and designs, 1,864 
trad e-marks, 750 labels, and 163 prints. The 
number of expiring patents, �0 ,335,  and the num­
ber of allowed applications which were forfeited 
by reason of the non·payment of the final fees 
was 4 ,123 .  The total receipts of the office were 
$ 1,491,538.85,  and the total expenditures were $1,329,-
924.63,  the surplus of the receipts over the expendi­
tures being $161,614.63 .  In  his report the Commis· 
sioner notes a very gratifying decrease in the number 
of complaints of losses of money in the office. From 
September 1 ,  1900, to June 30,  1901,  the amount of 
losses aggregated $686.13, while for the corresponding 
ten months of the past year the amount had been de­
creased to $9 .35,  and the Commissioner states that aU 
of this can be charged to losses in the mail, and to 
claims erroneously made. The Commissioner urged 
the appropriation of a larger sum for the purchase of 
reference books for the library. The amount hereto· 
fore available for the purpose has been $ 2,000, and '1 
la rge part of that has been necessarily spent in send­
ing the publications of the office to the offices of for­
eign countries. The Commissioner is of the opinion 
that the amount appropriated for this purpose should 
be doubled. 

Propeller blades of cast iron are in genera:l use, on 
account of the great cost of those of bronze. The 
life of a cast-iron blade is very uncertain, owing to the 
two facts that they are very easily  broken an d also 
that they are particularly subject to corrosion. Cor­
rosive action invariably attacks what is known as the 
"tip" of the blade, which is not the point particularly, 
but covers an area from twelve to eighteen inches from 
the point. It is a comparatively simple and inexpen­
sive matter to replace the blade which has become 
broken or worn by corrosion, but the operation is  one 
which requires several days' work, and it is  this delay 
which is a serious matter to the ship's master. A pro­
cess has been recently devised and patented by Charles 
Fleming, of Sydney, New South Wales, by which the 
damaged portion of the blade can be replaced in a 
few hours with either cast iron or bronze and at a 
trifling expense. The corroded or damaged portion 
is broken away, and the remaining part is bedded ill 
the foundry floor, and a cope rammed up over the part 
which is to be renewed.  The mold is then parted,  fin­
ished, dried, closed ,  and carot with the desired metal , 
and it is here that the novelty of the process enters 
into the operation. The joint is then burned, care 
being taken that the metal from the ladle fal'ls on the 
cast portion of the blade if  the new part be of bronze. 
This mend is said to be thoroughly serviceabl e. 

A machine for making railroad ties, whi,h is re­
garded as a remarkable innovation, has been on exhi· 
bition recently in New Orleans, La. It is the inven· 

, tion of Constantine Hege, a lumbetman hailing from 
Salem, North Carolina. A company has been formed 
to exp'!oit the patent. The president of this corpora­
tion is Thomas Gibbon, vice-president of the San 
Pedro, Salt Lake & Los Angeles Railroad. By human 
labor, not more than ten or a dozen ties can be made 
per day per man, but by the aid of this machine it is 
claimed that four hundred ties can be made in the 
same time. These, too, are much more regularly 
formed than those made by the laboring man with his 
broadax. The machine is constructed somewhat on 
the principle of the lathe, augmented with a long steel 
rol ler set with about thirty blades, regulated with a 
system of projecting necks, so that they can cut only 
to the depth of a sixteenth of an inch at each stroke. 
The 'log passes back and forth a few times, and i&  
trimmed down to the desired size and shape. 
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RECENTLY PATENTED INVENTIONS. 
A gric u l t u ral I mplements. 

MAC H I N E  FOR nULLING OATS.-S. E. 
FIELD, Victoria, Canada. I n  operation this 
machine receives the oats in a hopper and 
guides them to rollers in such manner that the 
rollers wil l  nip the heads of the oats and wil l  
"lJueeze out t h e  groats, the  groat;; falling 
within the machine, while the h u l l s  pass 
t h rough to the outside. The oats and other 
gra in may be hulled without goiug through 
any p revious preparation or p rocess. 

I'LAN'l'E R.-J. P. CALDWELL, Winnsboro, 
� .  C.  The present invention relates to an i m­
p rovement upon a former patent granted to 
M r. Caldwel l  in l !)OO. The seed-p lanting wheel 
lIlay be used at will for planting cotton-seed 
or  smaller se�d as I,eas and corn, the dropping 
llwehanism bring automatically operated. rl'he 
scpd-dl'opping mechan ism nlay be rendered 
inactive, so that l a rger or  smaller seed may be 
] l lanted or the seed \l lanted at intervals, thus 
a voiding chopping out  the rows, after the 
I J lants have grown. The machine opens a 
furrow, COVPl"S the seed and rol ls  the covering 
down ; it d i s t r i b utes ferti lizing material and 
p l'Ovides a;(ita ting devices for the bulk of the 
seed and the ferti l izing material .  

'l' l I H E � l I  I ;'Ii G-MAC l I I N E.-N, E.  I I EIEREN,  
Baxter,  �I inn. The old form of grain-pan I s  
i m p roved u p o n  i n  thh;  in ven t i o n ,  b y  ,prOVIding 
such pan with means, whereby should any 
grain he fed forward with the chaff from the 
tin .. t �e]'i('s of chaffers slIch chaff containing 
grain will  1)(' eOlll velled to paSH ovpr the second 
series C<f ehaffers he fore the chaff i s  thrown " if 
on the chaff lwap. 'l'he auxi l iary chaffers of 
the grain-pan are adjwnahle and operate wl Lll 
any kind of grain so a s  to spparate it  from tbp 
chaff. '1'he fan is  l ocated helow the grain-pan 
so that the blast of air therefrom is diverted 
into the pan and u]lward through the spaces 
uetween the chaffer-slats.  

U ] { A � � - � E y.; ]l �'l' IU l'l 'ER-I I .  '1'. and W. II.  
l\I l' C U IDI I C K ,  'V inche�ter,  K y .  rrhis  stripper I S  
in t h e  nature of un i mp rO Yl.::'lll c n t  in d e v i ces 
l' m p l oyed for s t rivping o ff  gra�s-seed or the 
heads of grain. The i n vention �ives ample 
r o o m  for the workman in the v o x  and a l lows 
t he use of modpl'a te si;t,('(l wh(,pls ; the shaftK 
a rt' attached cl ose t o  t lw cen t t' l' s  of the wheels, 
making a J i g' h t  draft : and, as the sf'edhox iK 
rigid with the axle and is a rrangpcl to oscillate 
with the axle in the hub of the wheels  instead 
of on the axle, the machine may be u sed on 
a h i llside as  well as on level ground. 
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larly adapting the apparatus to  the use of bUild- ' set t o  apply the brake to a team holding back 
ers in raising brick and other building material on t\le vehicle-tongue, t o  apply the brake by 
to the place of work, the object being to p rovide either pulling or back p ressure on the tongue, 
a hoisting device that may be readily placed in to apply the brake by p u l ling strain a lone, and 
p osition and adjusted to height a s  the building to so place the parts that the brake cannot be 
p rogresses. set by either forward or back strain on the 

Business and Ptrsonal Wants. 
READ THIS COLUMN CAREFULLY.-You 

wili lind inqUIries for certain classes of articles 
numbered in conReCutive order. If you manu­
facture these goods write us at once and we will 
send you the name and address of the party desir. 
ing the information. I n  every ('ase It is neces. 
sary to give tbe num ber of tbe Inquiry. 

W A S H I NG-MACH I N E.-D. S. 'l'YUlR and tongue. 
L. D. TYLER, Indianapolis, Ind. The inventors' 
p rincipal object i s  to  p rovide means whereby 
to thoroughly and easily cleanse and turn the 
clothing during the washing operation, as wel l 
as means for securing the wringer so that the 
wringer can be quickly turned into and out of 
position for use. 

SELF-O ILING JOURNAL BEARING.-G. A. 
EN SIGN, Defiance, Ohio. In the pre sent case 
the improvements refer to journal-boxes of the 
ring-oller type ; and their object i s  to  p rovide 
a new self-oiling journal-bearing which I s  posi­
tive in action, requiring little attention, and 
arranged t o  uniformly distribute the l ubricant 
to all parts of the bearing and to permit em­
ployment on high-speed shafts. 

MACH I N E  1<'OR PRODTJ C I N G  A PERTURED 
D I SKS.-G. A. mN jlIm<r, Defiance, Ohio. This 
inven tion relates t o  woodworking machinery ; 
and its  object is to furnish a new and i mproved 
machine for p roducing apertured disks in a 
simple and quick manner, the disks produced 
being accurate in  shape and the device readily 
worked without the u se of ski l led labor. I<'or 
producing l a rger or sma ller sizes of disks cor­
respondingly-sized cutter-heads and augers are 
employed. 

G R A PII O PII O N F.  - R E l'RODUC E R .  - W. 
lIAR'!', Kirksvi l le ,  �Io. rrhis inventor's imp rove­
ments relate to graphop hones, and his object 
i s  to imp rove the sounds made by the repro­
ducer, and also to  p rovide certain adju stments 
for regulating the sounds reproduced. Double 
diaphragms are u sed, and the sounds produced 
by this device are louder, clearer and richer 
than those a fforded by the ordinary reproducer. 

GUN BORING AND BURN I S H I N G  MA­
CIl INE.-'l'. C. H I STED, Pittsburg, Kan. The 
i mprovements in the p resent invention relate 
to machines for choke-boring a gun-barrel and 
burni�hing the interior of the barrel, the object 
being to furnish a machine of simple construc­
t ion t o  be made and sold at a low cost and that 
may be readily operated by any person either 
skilled or a novice in the art of gun making 
or repairing. 

I<'LYING-MACIIIN E.-O. A. KAEHLER, D�­
troit, Mich. In operating this machine, the 
operator from his seat causes the rotation of 
the cranks by foot power o r  any other well-
known motor, and thereby revolves the wings. 

Miscellaneo u s. 

I\I l"A � U H I N G  I N S'1'IWMI<�NT.-I. B. IIAUAN, 
North Lamoine, !\Ie. In this measuring in­
strument, the object is to  p rovide a simple 
and inexpensive device that wil l  be found 
useful to surveyors, engineers or others in lay­
ing out or plotting angles, measuring di stances, 
and p lotting work genera lly. The wide range 
of its measu ring is shown in the capacity of 
the in.trument to find the course or bearing 
ane! distance of two objects at  sea, or to lay 
out rafters for b u i lding p urposes. 

S L I C I ;'Ii G - K N I I<'E.-W. KELLEY, Scammon , 
Kan. This inven tion relates to that class of 
knives provided with a plurality of blades 
held in para l lel p lanes on a single handie. 
The object is  to provide a knife adapted to cut 
a plural ity of slices at  one time and also 
by easy detachment of the two outer blades 
from the handle enable the use of a central 
hlade for cutting bread or cake with one edge 
of this  blade and meat or more compact sub­
stances with the opposite edge. 

!\I O';ABLE LET'l' E U S  FOH ADVEH'l'I � I N G ­
BOARDS.-T. KXOIlLI C H ,  4;� l'ferdemarkt,  
Hambu rg, Germany. 'l'his Invention has refer 
ence to movable letters for advertising pur 
poses, which either si�gly or connected. so as 
to form words and either in o r  not in con­
nection with other immovable letters, sha l l  be 
used for advertising words, for the pu rpose 
of drawing the attention of the puhlic through 
either movement, to such advertisements with 

MUNN &; CO. 

Marine Iron Works. Chicago. Catalogne free. 
I nq u i ry No. 4 1 7 1 .-For manufacturers of mat· 

tress-making machinery. 
AUTOS.-Duryea Power Co., Reading, Pa. 
Inquiry No. 4 1 72. -For a Iigbt welgbt kerosene 

oil engir e, 8 to 12 horse power, suitable for an air ship. 
Morgan Emery Wheels. Box 517, Stroudsburg, Pa. 
I n q u i ry No. 4 1  7 3 .-For a duplicator for makmg 

simUltaneous copies through thin fabrics. such as si1 k, 
Hnen, etc., also for frames for stretching such fabrics. 

u u. S." MetaJ Polish. IndianapOlis. Samples free. 
Inquiry No. 4 1 7 4 .-For material and supplies to 

manu facture gas mantles. 
1:Uowers and exhausterg, Exeter Machine Works. 

Exeter, N. H. 
I n q u iry No. 4 1 7 .'i .-I<'or Ilrms in Chicago making 

a luminium house numbers. 
Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 

Chal(I1n Falls, O. 
I n q u l ry N o .  4 1 7 6.-For dealers In flour mills run 

by kerosene oil engine o f  6 to 10 h. p . •  also o f  Hour m ills 
for faruiJy use, operated by hand. 

Mechanics' Tools and materials. Net price catalogue. 
Geo. 8. Comstock, Mechanicsburg, Pa, 

I n q u iry No. 4 1 7 7 .-For a wire-drawing plant and 
a wire nail-making machine. 

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

I n q u iry No. 4 1 78.-For a portable shingle-sawing 
machine. 

Sheet. bar. rod or wire. cut. formed. any shape. 
Metal Stamping Company, Niagara Falls, N. Y. 

I n q u iry No. 4 1 7 9.-For dealers in trotnsparent 
celluloid sheet. 

which they are connected. Let m e  sell your patent. I have bu yers waiting. 
t:N DERWA I S 'l'.-E .  II. HOllWOOD ,  H oboken, Charles A. Scott, Granite Building. Rocbester, N. Y. 

N. J. In this case the inventor p rovides a con- ar
�J'g:

l
�r.t.,I;\:fO

���g'!tt.:��r dealers In boats, sbeJJs 
struction of undergarments in which gathers, 
p laits, or shirrings are u sed, and in which a 
yoke is so combined with the body as to take 
a l l  the strain from the gathered-in ful lness, 
thus preventing the gathers, etc. ,  from being 
dra wn or wrenched from position a t th�ir edges. 
The yoke has integral shoulder-straps and the 
body has stays a t  the top and bottom of the 

A utomobiles built to drawings and special work done 
promptly. The Garvin Machine Co., 149 Variek, cur. 
Spring Streets, New York. 

I n q u i r y  No. 41 S l .-For the makers of the Wee­
den toy steam engine. 

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

gathered material, the upper stay reinforcing I 
. N 4 1 �2 F k f k t k ' f  

both the yoke and the body. bla�:su·!'i,ranJ?;, ready i;;-d�iYl :::,� �[Sto
O

knrf�� e III e 

WARDROBE-TUUNK.-N. BARUCH, New 
York, N. Y. The construction invented by Mr. 
Raruch relates to a wardrobe-trunk admitting 

Crude 011 burners for heating and cooking. Sim pie. 
efficient aud cheap. Fully guaranteed. C. F. Jenkins 
Co., 1103 Harvard Street, Washington, D. C. 

Electrical Im prove_ents. A lifting effect i s  thus produced by the re-
of general use, but particularly desirable for fo�'::N:,t!lu;:'0Ph�t���j,h";,1�s�anufacturers of frames 
actors, traveling salesmen, and others who The largest manufacturer in the world o f  merrY-1l0-have frequent need of carrying wearing-apparel rounds, shooting galleries and hand or�ans. For prices 
from place to p lace in journeying to any great and terms write to C. W. Parker. Abilene, Kan. 

ELECTR I C  STOl'- �I O T I O;'li FO It KN I T- action of the air upon the wings. Tbe operator 
T I XG-MACII I .'II E HY.-A. L .  PA'l"m a SUN , A lbe- steers by means of hand-cranks, one of UUl 
marie,  N.  C. This device i s  of that  class p ropellers at his right and the other at his left, 
known a s  "electric stop-motions" for kn itting- so tbat he can turn either at  will in either di­
machines. It i s  controlled lIy electromagnetic rection. These p ropellers drive the device 
mechanism and circuits which automati cally forward or backward. In al ighting the speed 
stop the operation of the knitting-machine of the wings i s  s lowed up,  the machine gently 
whenever the yarn breaks or  too much slack descending, the buffers cushioning the force 
occurs from a fai lure of the tension devices of the a lighting frame . . 

extent, and who know the value of being able 
I nq ui ry N o. 41 S4.-For manu facturers of acety. 

to dress in becoming style where l ittle time is lene gas macbinery. 
avai lable for the purpose. Experienced mecbanical draughtsman wanted. Per-

TE:\I I'OUARY BINDER.-F. R. TOWNE, manent employment assured to rapid and accurate 
Holyoke, !\Iass. Means a re p rovided in this draugbtsman. Mill  Work, Box 773, New York. 

to work properly. FRICTION-COUPLING.-A. LEIKE M ,  Chl-

invention for increasing the capacity of a to�rs?!!�� �s
o

ir����';;;;'��[ca't'���t�':,c�':,,;{:, p1�c��r�� binder In storing or filing leaves or sheets. Ex- etc. 
tensible posts with adjus dble ratchet members We manufacture anything in metal. Patented art!. 
are p rovided, the members being attachahle and cles, metal stamping, dies, screw mach. work, etc. 
detachable to allow increase or decrease in the M etal Novelty Works, 43 Canal Street, Chicago. 

l'(HI B I ;'Ii I';1 I  E L EC'1'H O LY'1'I C A N D  M E- cago, Il l .  Provided in this Invention is a new 
l' l I A X W A L  I N'1' E IUUJ I"l' E IL - i i .  H .  R 'l I TII , and improved friction-coupling, more especially 
Al toona, ['"nn . '1'his i m p rovement h a s  refer- designed to couple shafts together, and ar­
enee to an i n t e r r up t e r  suitab le for the opera- ranged to positively l ock the ct " i ving-shaft to 
tion of Hl lhmkorff eoi ls  and the like, and com- the driven shaft in case the contact fri�tion­
pris<'s 1I0th an p l e c t r o l y t i c  or Wehnpl t  i n fl'\,- faces of the coupling members sl ip one on the 
rnptf'l' of modified form and u mechanica l in- other under a heavy load, and to insure p roper 
terrupter connected therewi th, the two in te'l'- friction con tact of the faces in · case the shafts 
r l lpters mutually qualifying the effect of each move out of longitudinal allnement. 

length of the p osts. 'rhe adjustallre ratchet I n q u i ry N o. 4 1 86. - For dealers in porcelain or 
members of the posts co-operate with locking r�?g�i�Y;��re�t�gi��,

a�O��:���d:r�gtJ���::��ljl�: 

other. STOP-M O T I O N  l\IECHAN I S l\f.-L. D. 
PLAT I� 1<'O It I'; LECT U I C  AC C 10n: LATO HS. WADE ,  Cedartown, Ga. Mr. Whde's improve­

devices on a shiftable locking-slat which , may 
be equipped with a waste leaf, and these 
ratchet members are formed with teeth always 
in posi tion to engage with the locking devices 
on the slat. 

B R U S H.-D. F'. MAHER, Watsonville,  Cal. 
While the app lication of this invention is 

The celebrated U Horns by-Akroyd " Patent 8afety OU 
Engine is built by the De La Vergne Refrigeratinl( Ma. 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 41S7.-I<'or dealers in gun metal. 

- ll. TmDI A s l , 7 Hlle des I m m eubles Indus- ment in this invention relates to stop-motion 
trif' I � ,  Paris, Fl'anl"(�. 'l'his  system of accumu­
la tor-plate i s  characte rized ; first, by the em­
ployment of strips placed in close p roximity 
to eheh other in the empty spac(�s of the lead 
grid or frame 0' the p late, the strips serving 
to 1', tain the active material and permit of 
the uniform di stribution of the cnrrent th rough­
ont the [.lass ; second, by the employment of a 
diagona l conducting-strip npon one face of the 
]l 1>1 te . the strip extending from the angle cor­
I'!'sponding to the point of entry of the current 
and sf'l"ving to insHl'e a unifol'm dist rihution 
of the current through a l l  parts of the p late. 

mechanisms for weaving-machines, looms and 
other devices used in operating textiles. It  i s  
hased upon the principle that the breaking o r  
slackening o f  a thread controls a n  electro· 
magnet, and thereby disconnects some part of 
the machinery. 

mainly to a tooth-brush, It may be embodied 
I n q u i ry No. 4 1 SS.-For makers of nose and mouth 

in other hrushes. The object Is to provide a protectors to keep out dust. 

Contract manufactUrers of hardware speCialties, ma­
chinery, stampings, dies. tools, etc. Excellent market .. 
ing connections. Edmonds-Metzel Mfg. Co., Chicago. 

E nglneerlug Improvement ... 

�'l'I·)A�I-B O I LER -�I. K. VAN VEl< VgLDE, 
C h icago, I l l .  I n  the operation of this boiler, 
the steam is genera ted on the several surfaces 
or leve l s  of water, and the steam generated 
in the bottom pan forces the water downwafd 
moving the float down and o]lening a valve, so 
tha t the steam may pass into the middle pan, 
and the steam with the steam generated in the 
middle pan will cause the valye to open , per­
m i tting the steam to pass into the upper space 
of tlH' hoiler o r  i n t o  the space in the top pan 
and thence out throngh the steam-pipe. 

I N .T.E CTOR.-R. F. RIl'Ll<'. Addre.. mall 
matter to I·J l i  I I .  (Joslin,  Petel'sllll rg. Indiana. 
'1'he adaptation of this injector is essentially 
for injecting air or  other anal ogous gas into 
steam for the p u rpose of increasin� the volume 
of the steam. The invention also resides in 
a novel combination of an injector with a 
source of steam and a motor driven there­
from. 

brush which can be readily and thoroughly 
cleansed hy forming one of the sections mov­
ahle relative to the other sections, so it  can be 
slipped out of imediate relation with the fixed 
sections to facili tate the complete cleansing of 

DRIEn.-J. WAT�}UHOU S E,  New York, N. Y. the brush. 
This invention relates to improvemen ts in ma- EGG-l'U E S E R V I N G  COMPOUND.-J. M. 
chines for drying fruits,  meats,  sand, and mat- BUOO K S ,  C l ifton , Texas. Mr.  Brooks i s  the 
tel' containing precious metals or  gem s, and inventor of a new composition of matter 
the ohject i s  to  p rovide a machine of this which i s  used for the preservation of eggs. 
character with which moisture and l ight  dust It keeps eggs sweet and fresh for months at a 
may be quickly and effectually separated frolil' very low cost. '1'he operation of treating the 
the material. eggs is  very simple and can be quickly and 

easily done when transferring the eggs from 
bulk to the shipping cases. 

Metallurgical Apparatu s. 
S H I P' S  TABLE. -W. J. PREA'fER, Elizabeth, 

A PPARA'1'lJS FOR 'l'RF;ATI N G  O UF; S.-II. N .  J .  I n  carrying out this imp rovement,  the 
I I m S C H ING, San Francisco, Cal.  '1'he primary inventor's particular p(,int in view is  to con­
object in view in this Invention i s  to provide struct a tallie not liable to be "nnfitted for 
an improved apparatus for treating ores contain- use by the motion of a vessel .  The top of 
ing copper, zinc, nickei ,  silver, and gold, which this tahle always rests · i n  a horizontal plane 
apparatus can be successfu lly employed whether irrespective of the p i tch , roll, or motion of the 
o::te part or all of the above mentioned metals Hssel ,  and' ;is so arra ngpd that the use of the 
are contained in the ore. tahle is not intHf"r�d with. The tahle-top 

G O LD-DRF;DGFJR.-O. F. BAUNE S,  Arcola, m ay II" "xt�nd"d iw folded outward for use 
I l l . 'l'he usual suction-d redgers a I''' imprac- for a I R rgp n umh"r of persons, snch cbang"s 
tical or  of  l i ttle use in �Ievating gold from a in size heing readily made by lever-connecting 
rlver-hed or the lik�. hecause of the grpat spe- m"ans. 
eifi c  gravity of gold as compa red with sand L I N O TYPE-GALLEY.-F. E .  MILHOLLAND , 
Rnd gravel-that Is while sand and water are Brooklyn. N. Y. In carrying out this invpn­
lifted by the suction the gold will sink into the tion the object is to constru c t  a I Inotyp�-galley 
.and-bed too deep to be l ifted by the suction. so that It may be 1 0ck"'l up -that is to say, 
The object, therefore, is  to p rovide means for 80 that the type may be locked fi nn lv in the 
col lecting gold with the sand at a point so gal ley. Th� inventor accomp lishp" this by a 
near the Inlet of the suction-pipe that the gold movahle harrier Rrrangpd in thp galley and hav­
will be elevated by the suction-draft. ing a certain novel form of locking lever and 

spring. 
Mac]l l nes a n d  Mech a nical Devices. V .. hlcles and Their Accessorle... NOTE.-Copies of any of these patents will be 
HOISTING D E V I(,F..-M. RATH. Two Rivers. VEH YCLFJ-RRAKF..-F.. KEPP, Xenia. I ll . I fu rnished hv Munn & Co. for ten cents eneh . 

Wis. Embodipd in thi. invention are improve- The ohject in view in thi. dl'vicp i. to provide Please state' the name of the patentee. title cf ments in hoisting devices or elevators, partlcu· , a brake mechanism so arranged that It may be the invention. and date of this paper. 

The best book for electricians and beginners in elec. 
tricity is . .  Experimental SCience, " by Geo. M. Hopkins. 
By maH, $5. Munn & Co., publishers. 361 Broadway, N .  Y. 

I n q uiry 1'\ 0 .  4 1 89.-For a reversible marine clutch 
for explosive engines. 

FOR SAI.E.-Two patents. One good to handle by 
shop rights ; one a u seful household novelty for agents. 
mail order or regular trade. ebas. B. Post, New Lon. 
don. Ohio. 

J nq ui ry N o. 4 1 90.-For makers of steam turbines 
of II to 20 or 30 b.  p. 

PATENT FOR SAI .. E OUTRIG HT. - Agricultural ma­
chine of the greatest promise at a low flgure with 
privi leges of foreign patents. John Joyce, Box 773, 
New York. 

In q u iry No. 4 1 9 1 . -For makers of metal ,!,ril le 
for fi y  screens. 

Contract manufacturers of hardware specialties. 
machinery stamping'S. dies, tools, etc. Excellent mar. 
keting connections. Edmonds-Metzel Mfg. Co., 778-784 
W. Lake Street, Cbicago. 

I n q u iry No. 4 1 9 2 .-For makers of kilns for bnrn. 
ing lime from hmestone. 

\V ANTED.-('atalogues and price lists of all kinds of 
commodities, novelties . household articles, etc., suit­
able for marketing through 81lents or m ail order trade. 
Eagle Commercial Co., Box 932, Phllallelphia, Pa. 

I n q u h'Y N n.  4 1 9 !I , -For makers of traction en. 
gincs or road locomotIves. 

W ANTED.-To sell patent. or manu facture on royalty, 
a combination can opener, CRn cutter. screw driver, and 
tack puller. Constructed of �teel caRtings, (2 ps.) weight 
,� oz. , costing about 4, ctA. Have gated patterns an d 
samples. Good seller. John Cooper, Mt. Vernon, OhiO. 

I n q u Iry No. 4 1 9 4 . -For manu facturers of rna· 
chines for makinJl paper tubes. 

FOR YOUR OWN PROTECTION 
send postal card for �'ree Booklet of patent claims reo 
lating to Hollow Concrete Building Blocks and machines 
for their manufacture to the Harmon S. Palmer HoI. 
low Concrete B unding Block Company. Washington, 
D. C., owners of patents. or one dollar for Full Copies, 
including Drawings and Specifl cations in bound form, 
thirty-flve palles 8 x 11 incheR. BewRre o f  infrtnlle· 
ments. several suits already Illed. New patents. ad3ust­
able machines. 
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iT Send for new and complete catalogue o f  Scientific 
and other Books for sale by Munn & Co .• 361 Broadway, 

New York. Free on application. 

Inquh'y N o .  4 1 9 .i . -For blue prints of one horse 
power stationary engines. 

I n q uiry N o .  4 1 9fi.-For a large gasoline stove for 
heating 8. one horse power boiler. 

I n q u I r y  No. 4 1 9 " .-For makers of collapsIble 
metal tu bes for holding polish. etc. 

Inquiry No. 4 1 9S.-For 8 rotary fan run by clock work. 
Tnquh'Y No. 4 1 99.-For parties engaged in dim­

cult chilled castinJ;( work. 

Inqui ry Xo. 4� OO.-For makers of machinery for 
making potato starch. 

Inquiry No. 4�0 1 . - �'or makers of self-cleaning 
curry combs. 

Inquiry 1\'0. 4'! 0 2 . - For advertisinl" n o v e l t I e s  
suitab l e  to adv ertise medicines. 

POPULAR STEAM TRAPS. 
There can be no question as to the popu­

larity among steam fitters and engineers 
throughout the country of the tried and 
proved " Nason " and " Sidelug " Steam 
Traps, a cut of one of which is here shown. 
Th ey are more extensively 
known and used than any 
other kind, a fact for which 
their excellent reputation is 
responsible. The " Nason " 
Traps have been divided into 
two groups to meet the demand made by 
modern steam engineering for higher pres­
sures. Consequently, while one " Nason " 
Trap is constructed for ordinary working 
steam pressures of 70 lbs. or less, the other 
is for pressures of 71 1bs. and less than 150 
lbs. Both the "Nason" Traps are of a high 
standard of construction and are manu­
factured by the Nason Manufacturing 
Company, 71 Fulton tltreet and 71 Beek­
man Street, New York City. 

HINTS TO CORRESPONDENTS. 
Names and Address must accompany all letters or 

no attention will be paid thereto. This is fur 
our information and not for publication. 

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

Inquiries not answered in reasonable time should be 
repeated ; correspondents will bear i n  m ind that 
some answers require not a little research, and, 
though we eudea VOl' to reply to all either by 
letter or in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver­
tised in our columns will be furnished w i th 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
,,-ithout remuneration. 

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

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examInation sbould be distlnctiy 
marked or labeled. 

( 9018 ) M. E. B. asks : I understand 
that tbe di fference between the static and other 
·electric currents is Its high voltage and ex­
treme low amperage. Now, what i s  average 
vol tage and amperage of an electric static cur­
rent from a common static machine of 1 6  plates 
running at moderate speed '! A. The voltage 
of the discharge of a static machine depends 
npon the distance between the discharging rods. 
A spark of one inch in air under ordinary con­
ditions requires perhaps 28,000 volts. The mat­
ter Is  treated In Thompson ' s  "Elementary Les­
son s," quite fully. 2. Conld a current similar 
to the static In voltage and amperage be pro­
cu red from batteries ( or l ighting street cur­
rent ) and coi ls ? A. Any induction coil gives 
the same kind of secondary discharge as a 
sta tic machine. 3. If cells to be used, how 
many would you need, say of the Laclede na­
tional No. 7 to generate such a current ? A. 
A coil giving a one-inch spark should be run 
with two or three cells of battery ; one giving 
an eight-inch spark with six to eight cells of 
potassium bicarbonate battery. 4. Describe 
making the coil or series of coils  to produce the 
static current effect, procured from batteries, 
and from city lighting current of about 1 1 0  
voltage. A. A c o i l  giving a six-inch spark i s  
described in SUPPLE)IE"T N o .  1 1 24,  price ten 
cents. 5. Is there such a machine made ( In 
the marke t )  to give static current effect from 
batteries or city cu rrent ? A. Induction coi ls 
are for sale by all  dea lers In electric apparatus. 
6. Give name ot book, brief and comprehensive, 
for making coils In general for medical bat­
teries, etc. A. Norrie's "Induction Coils" Is  a 
good and recent book on coil making. 

16 c. p.  light costs $1 per 100 hours, what 
would this current cost per 100 hours ? A. A 
16 c. p. light on 220 volts consumes about 'A. 
ampere. If this costs $1 for 100 hours, 1.5 
amperes will  cost $6 for the �ame time. 5. 
What would two 1 1 0-volt lamps connected in 
series cost at rate mentioned above ? A. If 
the two 110-volt lamps are 16 c. p . ,  they take 
¥.o ampere, and the two In series will  cost twice 
as much as one 16 candie lamp on 220 volts. 
You will also have twice as much light. 

( 9020 ) P. T. P. writes :  I have one of 
your SUPPLE)lENTS givIng directions for the 
making of an Induction coil for sparking pur­
poses. I have as a condenser about 30 square 
feet of tinfoil ,  alternated with sheets of p araf­
fin paper. I u se one sheet of paraffin between 
the tinfoil. The paper Is  some I made myself ; 
paper about like what I am writing npon, 
soaked In paraffin. There Is  a great noise like 
sparking or buzzing in the condenser when 
in operation. Does this indicate that the con. 
denser leaks ? That the insulating sheets are 
not what they ought to be ? Your S UPPLEMENT 
di rected paper coated with shellac varnish to be 
used, but I substituted paraffin. Does the dif­
ficulty lie here ? Would the p lacing of two 
sheets overcome the difficulty ? A. Paraffin 
Is a suitable material for coating the sheets 
of paper for a condenser of an Induction coil. 
The paper must be without pores or  visible 
holes. Before coating .. ach sheet must be ex­
amined by holdir.g between the eye and a 
strong light to detect these holes. One sheet 
of good firm paper i s  enough to use between 
two sheets of tinfoil. As we do not know 
what coil you have 'built, nor how you built It ,  
we are not able to say what your difficu lty may 
be. Norrie's " Induction Coils," price $ 1 ,  gives 
carefu l instructions for making a coil and the 
proper size of condenser for each length of 
spark. One of the most frequent causes of fall· 
ure In coil making Is in getting the condenser 
too large or too small fcor the coil. I t  should 
be very carefully adjusted to the current to 
be used. It  is  possible that the margin of the 
paper beyond the foil i s  too small ,  around 
which a discharge may take place. 

( 90 2 1 )  H. R. asks : 1. What is the 
"elastic limit," or limit of elasticity, of a body ? 
A. The elastic limit of a body Is the amount 
of deformation which a body will endure and 
still return to its size and· shape when the de­
forming force i s  removed. When a permanent 
change of shape · i s  produced by force, the limit 
of elasticity is exceeded and the body I s  weak­
ened. The iactor of the elasticity of a body 
Is calied Its modulus of elasticity. 2.  I s  It 
not a fact that a cannon-bal l  will sink to the 
bottom of the deepest ocean ? A. A cannon 
ball wil l  sink to the bottom of the deepest 
ocean. 3.  Will a non-magnetic body have any 
e ffect on the action of a magnet ? A non-mag­
netic body has no effect whatever lIpon the 
action of a magnet. 

( 9022 ) T. A. K. asklil how to anneal 
selenium so as to make i t  sensitive to light. 
Also, what form of selenium is best to begin 
with ? I have some selenium in a precipitated 
or powdered form. Is this the best form to 
use � I wish to coat a metallic ( coppe r )  sur­
face with a thin coat or film of sensitized sele­
nium. Is it better to sensitize it before or 
after It is applied ? What Is the best shape 
to put i t  In to apply It,  and how Is the best 
way to apply it ? Can i t  be dissolved and ap­
plied while in solution and then made sensitive 
to light afterward ? If so, what Is  the best 
chemical to dissolve It In ? As stated above, 
the whole idea i s  to coat a copper or nickel 
surface with a. very thin coat of sensitive sele­
nium, and what I want is the best way of do­
ing it. If the powdered or precipitated kind 
is not the best, where can I find the p roper 
kind ? A. The face of the p late i s  thinly cov­
e red with the selenIum, which must then be 
melted on and allowed to cool slowly, so as to 
assume the crystalline form . In the "selenIum 
cell" the coating of selenium is applied to a 
strip of mica or other substance of high insulat­
ing power. Selenium will  dissolve In selenium 
chloride, and will separate from this solution 
in the metallic form. However, the selenium 
cell i s  always made by melting In the selenium, 
and we can find no accounts as to whether a 
coating obtained by using a solution In sele­
nium chloride will be sufficiently adherent or 
sufficiently sensitive. Your powdered selenium, 
If pure, should be all right. 

( 9023 ) A. C. asks : 1 .  What are the 
causes of color blindness ? Can it be cured '/ 
If so, how ? If not, why ? A. Color blindness Is  
the inability to see a difference between colors 
which to the normal eye appear quite distinct. 
It is a defect In the eye, born with it,  and 
u sually Incurable. True color blindness Is  not 

( 9019 ) C. M. asks : What is  the removable by education. The same mistakes 

best way, for p ractical use, to cut down a In matching colors are repeated constantly by 

current of 220 volts to the strength of a Mesco a person after they have been pointed out to 

dry battery ? A. The Mesco dry cell has a him. The only remedy for his mistakes Is  to 

voltage of about 1 .5.  The current depends I avoid all occupations having to do with colors. 

upon the resistance of the external circuit, but 2.  What Is a good way to learn colors ? A. 

on short circuit would scarcely exceed 1 . 5  to One Ignorant of the names of colors should 

3 amperes. To cut the current of a 220-volt �earn them by having them pointed out to him. 

circuit down to 1.5 amperes will  require about This has nothing to do wlth .color blindness. 

150 ohms. No. 24 i ron wire is  large enough :rhe test for color blindness Is  slmply·ln select­

for this, and you will need about 1 .000 feet. m!; tints which look alike. No names are used, 

2. Does i t  matter what the amperage I s ?  A. We ( 9024 ) B. P. L. S.  asks : 1. Is the 
have shown you above that the amperes must secondary colI of an induction coli wound In 
be taken Into account in your calculations just an opposite direction to the prImary coli ? A. 
as much as the volts. 3. What would be the It  makes no difference which way the two coils 
cost of material ? A. We are not able to tell are wound In reference to each other. All large 
you the cost of such an arrangement. That coils are furnIshed with a reversing switch In 
varies much in different localities. 4. If a the primary circuit, and It the pole. are Dot 

as desired, the switch Is thrown and the cur­
rent In th , p rimary is reversed. 2. Could a 
brass tube be used to cover the core of an !nduc­
tion coli to regulate the amount of current ? 
If not, what kind of metal or substance can 
be used ? A. A brass tube cannot be used 
as a regulator for a colI. It cannot cut off 
magnetism. An I ron tube might be used to 
screen the p ri mary from the secondary. 

( 9025 ) D. G. E. asks : 1. How · much 

the horseshoe magnet to make it  11ft a lever 
weighing say one drachm, when the current i s  
passing, a n d  l e t  i t  fal l  a s  soon as t h e  current 
stops ? A. We should suppose that you 
could use ordinary relays of low resistance for 
your magnets far more cheaply than to make 
the magnets by hand. These will lift a <l"achm 
with a small current, and would be exactly 
alike, if 'ordered to be made alike. 

( 9028 ) J. F. P. asks : Can you tell me 

and what .slze wire would It  require for a 20- anything that will p revent the formation of 
ohm telegraph Instrument ? A. Almost any chrome alum crystals in a battery using a bi­
size wire from 24 to 30 can be employed for a chromate of potash solution ? A. There are 
20-ohm sounder. I t  Is  a matter of convenience three ways of avoiding the troublesome crys­
simply. 2. How many square feet in a pound tals In a bichromate battery. One Is to use 
of tinfoi l ? A. The number of square feet in chromic acid in the cell. The second Is to 
a pound of tinfoil varies with the thickness of use a saturated solution of bichromate of 
the tinfoil. 3. What book Is there giving size, sodiu m  in place of the bichromat� of potash. 
resistance, and weight of copper wire ? A. A No crystals  form. The third Is  to make the 
copper wire table will be found in Swoope's solution after the formula which follows : Take 
"Lesson s  In Practical Electricity. "  4. What 1 part of potassium bichromate, 2 ¥.o parts of 
Is the name of a maker of C. P. battery zinc '/ water, and 3 % parts of sulphuric acid, al l  by 
A. There i s  no book on zinc casting. Chemi- i weight. Dissolve the bichromate In the water 
cally pure zinc Is not u sed for batteries. Its I by boiling, and a llow the solution to cool. 
p rice Is prohibitory. Zinc amalgamated with I �hen pour the sulphuric acid in�o 

. 
the solu­

mercury I s  just as good. 5.  How may a 2-inch tlOn slowly and WIth constant stIrrmg. The 
hole be made In the center of a glass plate ? A. To . mixture becomes very hot, and at a certain 
make a hole through a glass plate, break I point changes its color in a marked manner. 
the tip from a three-cornered or  round file. This is the mom:nt ,:he� decompositi�n takes 
Dissolve some camphor In turpentine. Dip the place and chromIC aCId IS formed. " hen all  
end of the file In the l iquid,  and by a twisting the acid i s  stin'ed In, let the solution stand 

motion grind a hole Into the glass p late, wh ich over night. A large crop of crystals will  
must rest upon a level surface. Care should be form. 'These are the alum crystals, and as they 

exercised when the hole is about to break i are of no use in the liquid, they may be sepa­
through the glass. After an opening is made ' rated by decanting the liquid or by filtering 
through the glass, the hole Is worked to its I through :,sbestos. If  these c

.
rystals are fully 

proper size by a round or half-round file.  A I- ' gotten nd of, no others WIll form as the 

ways keep the file WRt with the fluid. Expe- . battery is u sed. This method is due, we un­

rlence Is better than any amount of written in- ! derstand, to the veteran Prof. A. K. Eaton. 
struction on thl3 subject. 6. What is the ex- I ( 9029 ) H. S. asks : 1. How much 
act d iameter of a single cottqn-insulated No.

, weight will  a cubic foot of gas sustain In mid-
36 copper wire, or how many wires to the air ? A. A .cubic foot of air at 30 inches 
Inch ? A. No. 36 wire is five thousandths of of the barometer, and the freezing tempera­
an Inch in diameter. This does not include the ture, weighs 1.29 ounce. A cubic foot of coal 
Insulation. Thl.s may be thicker or thinner, gas varies in weight from 0.56 ounce to 0.73 
according to circumstances. 7.  If a good ounce. The sustaining power i s  the difference 
ground Is made In the return circuit of a tele- of the weights of air and gas. This gives 
graph line, Is the resistance of the earth greater from 0.73 ounce to 0.8 7 ounce. The lifting 
or less than a No. 1 2  iron wire ? A. The re- power is slightly less than these numbers. 2. 
slstance of the earth In the return circuit i s  What wil l  be the entire weight of the lightest 
taken to be zero. 8. Have you a book on 6 horse power force that can be had, suitable 
making batteries for amateurs ? A. Bottone's for an airship ? A. The l ightest 6 horse pow­
"Galvanic Batteries" is the most recent work on : er motor will  weigh about 2;;0 pounds. 3. In 
this  subject. I ascending, will the attraction of gravity be 

( 9026 ) J. S. asks : If a bullet were ' greater than close to the earth ? A. The at­
shot from a .30 or .40 army rifle straight up traction of gravity rlccreascs as you rise above 
In the all', when It  dropped to the earth wou ld the earth. This decrease In the force of gravity 

It  have the same force i t  had when It  left the I is so small that it  wo�ld not be noticeable 
gun btlrrel, and would it penetrate the same ' for any distances to WhICh a balloon ascends. 
amount of pine as It  would if  i t  were shot di- For five miles it  amounts to nearly a quarter 
reet at It ? A. A projecti le shot vertically up of a pound in a hundred pounds. As scales 
Into the all' from any kind of gun does not have for weights as large as 100 pounds rarely mark 
the same velocity when in its  fa l l  it  stl'ikes the less than quarter pounds, i t  i s  evident that so 
ground as when It left the muzzle of the gun small a change is not practically of any mo­
on Its ascent. The resistance of the air re- ment. The change in weight i s  calculated in 

tards It on Its upward fl ight, ani] hence i t  does the following manner : The mean diameter of 
not attain the full height due to its initial the earth is 7 .9 18 m iles. The distance from 

velocity. On its fal l  . the retardation of the the center to the surface is  3 ,!l;;9 m iles. Five 
all' prevents I t  from attaining the full velocity miles above the su rface i s  3 .!l64 miles from 
of fall from the point where It ceased to rise. ' the center. According to Newton's Law of 
It therefore does not rise to its full distance, Gravitation, the weight of a body five miles 
nor In falling from its lower position does it above the su rface of the earth I s  to. Its weight 
attain its full velocity due to that altitude. at the surface of the earth a s  the squares of 
Both causes act to p roduce a les3 velocity when these distances takw rnversely ; that Is, 
it  reaches the earth. (3959) 

( 9027 )  A. S . asks :  1. Has the so-
3964 

X iUi surface weight. This somewhat 

cal led dou(;le strength sal-ammoniac battery large fraction reduced to a aecimal gives 0.9975 
that has a carbon cylinder filled with granu- nearly. Hence 100 pounds at the surface of 
lated carbon and a zinc cylinder around that, the earth will  weigh 99. i;; pounds if carried to 
charged with 8 ounces sal-ammoniac to the a height of five miles above the su rface of 
cell,  any advantage over the ordinary pencil the earth. 
zinc batteries for a telephone ? A. The ordinary 
Le Clanche cell with a pencil zinc answers per­ ( 9030 ) J. W. O. says : 1 .  A weekly 
fectly for a telephone, and there seems to be no paper tells about a new and wonderful ex­
need to use any stronger one. 2. I want to put 
a magnet on my telephone line similar to the 
relay on the telegraph lines. Could i t  be 
wound with No. 20 wire ? A. You can put an 
electro-magnet on a telephone line, and It can 
be wound with No. 20 wire. 3. Would It inter­
fere with the talking qualities of the line ? A. 
I t  would lengthen the line by so much and 
would make It  so much more difficult to trans­
mit through the line. 4. H ow. many cells of 
the above-mentioned double-strength sal-am­
moniac batte ries would It  take to work said 
magnets, If I had say twenty on a line forty 
miles long ? A. Probably twenty cells would 
prove strong enough to work through twenty 
magnets. If  they were not, more could be 
added. No one can tell how many will  be 
needed, since that depends on tne magnets, the 
connections, and the leakage, due to moisture 
and other causes on the line. 5.  Could I use 
a telephone over the same line, say with only 
two cel ls  In each 'phon� ? Would there be any 
more resi stance In those magnets wound with 
No. 20 wire than there is  resistance on the 
line wire ? A. You can telephone through the 
magnets if you use power enough. You will 
find that out by trying. 6. What size wire is 
the ordinary telephone extension bell mag­
nets wound with '! A. We have not at hand 
the size of the wire In the extension bel l .  There 
is no reason why It should not be about the 
same as In the polarized calling he ll  attached 
to the magneto. since it  Is rung by the magneto. 
7.  Which requires the greatest current to work 
it-a horseshoe magnet, with its two poles 
working together, or the ordinary extension 
bell magnets, the wire being the same size '! 
A. The extension bell with p olarized magnet Is  
more sensitive than the ordinary bell  with 
electro-magnets simply. 8. How many turns of 
8111 No. :w wire should 1 put on each end of 

p loslve compound called thermite-a mixture of 
aluminium filings and oxide of chromium, which 
when touched off with a match, using flash­
light powder for a primer, a heat of over [i ,OOO 
deg. i s  Instantly produced, melting great bodies 
of Iron or steel instantly. The paper says it is 
In use in Germany for welding steel ralls, etc. 
Can you tell anything about it, and give the 
detail s ? A. 'I'hermite, properly speaking. i s  
a mixture o f  aluminium powder and Iron oxide. 
Barium peroxide i s  the primer most used. The 
heat generated i s  very intense ; the aluminium 
Is burned to the oxide at the expense of the 
oxygen combined with the i ron, and the i ron is 
reduced to the metal and melted. I t  is  being 
largely used in Germany for the purpose men­
tioned, and thousands of miles of rails are said 
to have been welded together by this process. 
It offers also an effective means of repairing 
shafts, gearing, broken lugs, etc. , being thus a 
very great saving, as it obviates the necessity 
of completely replacing the broken part. Its  
manufacture i s  patented, and is in the hands 
of a very strong company. The inventor of the 
process I s  Hans Goldschmidt. There are a 
whole class of mixtures made of aluminium 
p owder with different metallic oxides ; all  these 
are also called thermite compounds, but the 
specific name of "thermlte" i s  applied to the 
one above described. The other mixtures are 
useful for the p reparation of metals and alloys 
that are otherwise difficult to  prepare ; such 
as metallle chromium, molyhdenum, tungsten, 
titanium, manganese, etc. By mIxmg the 
oxides, alloys can be directly produced. The 
commerolal possibilities of these are very great. 
2 .  I read In a book called " The Wonders of 
the World" that one ounce of the fulminate of 
gold was enough to totally destroy the city of 
New York. Has this statement any truth for 
its basle ? What are the facts in the case ? 
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What Is its explosive force compared with rifle 
p o wder 01' nitro-glycerine, and why is i t  not used 
1'01' explosi ve purposes ? A. The claim that one 
ounce of  gold fulminate could destroy New York 
( ' i ty is ahsurd. The fulminates are all explosive ; 
unly one has any commerclal u se, and that i s  
t h e  mercury fulminate. It i s  u s e d  as detonator 
only. The fulminates are all far too ex­
pensive, and are also too unstable for any u se 
as explosiyes. .\Iercury fulminate can be used 
for rifles, but i t  is  never done, for reasons speci­
fied. 

( 9031 ) A. M.  Works asks : What 
should he the diameter and width of an under­
"hot waterwheel to develop about two horse 
power when fixed in a current of six miles an 
hour. A. The area of each bucket should be 
4 feet ; the most sui table shape may he 4 feet 
wide, 1 foot deep, and ba ve an immersion of 
1 * feet above the periphery. 'l'he wheel should 
he 8 feet in diameter, have 12 buckets, and 
should run a t  from 9 to 12 revolutions per min­
ute acording to Its work. 

( 903 2 )  J. A. S. writes : Please in-
form me In regard to the elevation of the 
lII ississippi River ; as to whether i t  i s  hlgner 
a t  its mouth than a t  its source, and please state 
how much, if possible. A. 'l'he lII issi ssippi 
HiveI',  on the gl'avity plane, i s  about 426 feet 
higher a t  St.  Louis than a t  its mouth in the 
Gulf of :lIexico. All  levels on the globe are re­
ferred to the gravity plane, which Is  about 
1 3 '4  miles nearer the earth's center at  the 
poles than a t  the equator. This plane is  the 
true basis upon which all level data are made. 
Lphill and downhill  always refer to the gravity 
plane. Its relation to a perfect sphere Is tho 
cause of much misunderstanding and discussion 
among people, either from the desire for a catch 
argument 01' from want of truthful knowledge 
of the facts. 'Yater never runs uphill ,  a l though 
St.  Louis is nearer the earth's center thaft the 
mouth of the :lIississippi River. 

( 9 033 ) W. F. H. asks : 1. In a per-

i t  in a water bath, and heat slowly till the 
solution i s  complete. Next add the oil ,  p revi­
ously warmed, simmer gently for five minutes, 
stirring all the while, after which closely 'cover 
i t  over, and when cold strain through flannel. 
You could probably make a balloon of such 
small size and for indoor use of tissue paper. 

NEW BOOKS, ETC.  
THE WOMAN WHO TOILS. Being the Ex­

perience of Two Ladies as Factory 
Girls. By Mrs. John Van Vorst and 
Marie Van Vorst. New York : Double­
day, Page & Co. 1903. Pp. ix, 303.  

This book may well  be considered a �  a de­
tai led study of one pha.e of the life which 
"the other half" l ives, as Jacob Rils has told 
us.  That the woman who tol l s  is  exposed 
to even greater temptations and to greater 
misery than the man who toils, many of us 
have perhaps snspected. Just what this wo­
man must endure has been set forth by the 
two authors of this book In a way that Is 
anything but cheerful .  The picture I s  true ; 
and because it Is true It is gloomy. I-I ere and 
there i t  i s  brightened a bit, particularly when 
the conditions that prevail in some of the 
better factories are described. On the whole, 
the conditions of the working girl as they are 
set forth in this book are decidedly deplorable, 
to say the least. 

RACQUETS, TENNIS, AND SQUASH. By Eus­
tace Miles, M.A. Il lustrated with 54 
photographs and 16 diagrams. D. 
Appleton & Co. 1903.  

This work a t  once demands recognition as 
an authority upon the games mentioned above, 
owing to the fact that the author Is  a past­
master In the art, and has made a deeper 
study of the theory of "games of the court" 
than any other living p layer. The work is  
divided into several parts ; the first part be­
Ing "Ilints on Training," In which the author 
describes preparatory exercises, the proper 
methods of breathing, massage, work, rest, etc. , 

manent steel ring [0 ]  magnet are there any preliminary to putting one's self In fit condl­
poles '! I f  so, what detumines thei r  location ? tion for the strenuous side of these sports. 
A.  In a magnetized "teel l'ing the poles may The chap ter on food and diet will  probably 
be placed at ,,-ny poia ts desi red by making he viewed somewhat askance by the ordinary 
those points the places from which the mag- Anglo-Saxon, as the regime suggested by the 
nets leave the ring when the ring is  magnetized. , author i s  somewhat too rigorous and crude for 
'l'hat is, pull the ring from the magnets, or the I most people. engaged in active forms of exer­
magnet/; from the ring, at the points where you , cise. The author describes and I l lustrates a 
desire poles to be located. Of course it is easier I' number of methods of developing the stroke at 
to place the poles a t  diametrically opposite home, hoth for Tenni s  and Racquet, In which 
points of the ring. 2. Are the magnetic lines ' the ball I. snspended by means of tackling In 
of force th� same in a permanent steel magnet snch a manner that the varlons strokes may 
a s  in an electro-magnet ? If  so, why could not be p ractised In leisure moments when the 
the permanent magnetic field be made to re- m uch-sought-after court cannot bo obtained. 
vo) ve an armature as well as an electro-magnet Plans of both tenni s  and squash conrts are 
field ? A. Permanent magnets were first u sed shown, which will be of service to those who 
for the fields of dynamos and motors. They propose to lay out private grounds. Anyone 
are not now used because they cannot be made who wishes to perfect himself In the game 
as strong as electro-magnets, and they are should certainly have this book before him, 
liable to lose their magnetism by jars, etc. 3 .  a s  It  wil l  soon be considered a standard au­
Why i s  there a n e u tral point midway between thority. Lists of the winners of the cham­
the poles of a magnet ? A. The neutral point plonshlps In both America and England are 
of a magnet i s  the point or line on which there published In the book. I t  will be noted that 
i s  just as  much positive as negative force , and Mr. Mi les has won the amateur tenni s  cham­
not the point or line of no force. Break a mag- p i onship in England In 1899, 1901 , and 1902, 
net on the neutral line and two poles are found and also the American amateur tenni s  cham­
on the ends of the two pieces. 'l'hey were there pionship in 1 900. 
hefore the bar was broken. The pole a t  the end INORGAN IC CHEMISTRY. With the Ele-
of a magnet I s  due to the fact that there i s  no ments of Physical and Theoretical 
magnetism of the opposite sort to render i t  in- Chemistry. By J.  I. D.  Hinds, Ph.D. 
active. Put the opposite poles of two magnets New York : John Wiley & Sons. Lon-
together, either bar or horse shoe, and the poles don : Chapman . & Hall, Ltd. 1902.  
a t  the point  of contact disappear, not  because 8vo. Pp. viii ,  566 .  Price, $3 . 
they are destroyed, but because their mutual This volume Is intended to supply a rather attraction prevents any of the lines of force complete text-book on Inorganic chemistry and escaping into the a i l: a t  that place. If all l io<;s a handy reference-book for all students and of force c�n find theIr 

.
wa� around t�e magnetIc teachers of chemistry. The author has en­

circul� WIthout emergmg mto the all' they a:e deavored to present an orderly and systematic 
no� �Iscover�hle from the outside an� the Clr- I t reatment of the subject without reference to 
CUlt IS not dIscoverable from the ou tSIde. The I an teaching method so that the teacher may 
meta � acts a

.
s if  i t  were not magnetized. Only I go 

Y
from chapter to chapter as his own method 

the hnes whIch leak out of the metal aI'
,: to be requires. Part I. contains a good general In­

detected by any of our methods. 4 .  '� I l l  � ou , troduction to chemistry and a logical dlvl­
please inform me how the noise and VIbratIOn sion of the subject Into Its p rincipal branches. 
of a heavy printing press, on the second floor Part II. gives such an outline of physical 
of a business block, can he prevented or measur- chemistry as Is  necessary to the full under­
ably deadened, to prevent the annoyance it standing ' and appreciation of the descriptive 
causes to tenants on the first floor ? A. I t  is portion of the work. Part I I I. discusse s  the­
a difficult matter to so deaden a floor that the oretlcal chemistry with more than usual 
noise from a heavy printing press will  not he thoroughness. It i s  the purpose of Part IV.  
heard in the room below. A layer of deaden- to treat, with the ful lness which I t  deserves, 
Ing material could be put over the floor and a every known chemical element, and the com­
second floor laid on that with some advantage. pounds which are of commercial and theoret!­
A deadening layer of mortal' or other material cal interest. In classification and treatment 
can be put into the space between the floor and the periodic system has been closely followed. 
ceiling below. A second cei ling can be put We are pleased to nore that the author has 
into the roo

'
m below, enclosing an air space adopted the modern spelling of chemical terms, 

and reducing the height of the lower room by recommended by the Chemical Section of the 
six to ten inches. These various expedients American Association for the Advancement of 
have all been employed and all together wil l  Science. 
rednce the annoyance as much as i t  can be re-
duced. 

( 903 4 )  E. G .  asks : Will you inform 
me how to prepare silk for making a small bal­
loon to hold gas for about two or three weeks '! 
Conld I u se paper Instead of silk ? The balloon 
mnst be about 3 feet long, 2 feet wide, and l ift 
about 3 ounces. It Is  to be u sed indoors. Can 
I u se anything besides above-mentioned mate­
rials ? A. Silk I s  p repared for use In a bal loon 
by varnishing It. It should be stretched tight, 
and the varnish applied in the usual way. 
When dry It  can be used. Good boiled l inseed 
011 forms an excellent coating for ba lloons. An 
India rubber coating may be u sed. It is pre­
pared as follows : India rubber, 1 pound, cut 
small ; 011 of turpentine, 6 pounds ; boiled 
linseed oil, 1 gallon. Digest the India rub­
ber in the turpentinQ In a warm place for a 
week. frequenUy shaklug the vessel ; then place 

THE DESIGN OF SIMPLE ROOF-TRUSSES IN 
WOOD AND STEEL. With an Introduc­
tion to the Elements of Graphic 
Statics. By Malverd A. Howe, C.E. 
New York : John Wiley & Sons. Lon­
don : Chapman & Hall, Ltd. 1902.  
Pp. 129 .  Price $2.  

In his preface Prof. Howe modestly asserts 
that very little, i f  anything, new will be found 
In the pages of his book. Nevertheless, the 
book finds its jnstificatlon In the fact that It 
has brought together in small  compass all the 
essentia l s  required In th� p roper designing of 
roof-trusses. Although the timber roof-truss 
is considered by many engineers somewhat anti­
quated, Prof. H owe has deemed I t  worthy of 
discussion, and not without reason, we think.  
His treatment of the steel truss I s  contained 
In the sixth chapter of the book, In which he 
says what he has to say 111 a terse, technical 

way. The method of discussion which Prof. 
Howe has adopted is  hoth graphical and mathe­
matical. 

ANIMALS liIEFORE MAN IN NORTH AMERICA. 
Their Lives and Times. By Frederic 
A; Lucas. New York : D. Appleton 
& Co. 1902. 12mo. Pp. vii, 291. 
Price, $1.20_  

This book pictures the early life of our 
continent, tells something of the fishes that 
once swam about its shores, of the reptiles tha t  
splashed through t h e  swamps, a n d  of t h e  great 
mammals that once roamed over the western 
p lains. All this Mr. Lucas has told with a cer­
tain charm that relieves his work of much of 
the monotony that would be expected of a sub­
ject of so scientific a character. His book 
may be said to occupy a position midway be­
tween the technical manual and the popular 
description of historical animals. 

THE THERMODYNAMICS OF HEAT-ENGINES. 
By Sidney A.  Reeve. New York : The 
Macmillan Company. London : Mac­
millan & Co., Ltd. 1903.  12mo. Pp. 
xi, 316.  Price $ 2.60 .  

T h e  author his divided his book into two 
parts. 'Fhe first i s  devoted to theory, and the 
second to the application of theory to prac­
tice. In the first part he discusses the general 
principles of energetics, the cycle, the thermal 
properties of matter, the steam engine cycle, 
and the laws of permanent gases, gas engine 
cycles, hot all' engines, heat engine possibi lities, 
and refrigerating machines. In the second part 
he discusses the simple steam engine, the com­
pound steam engine, and the Otto gas engine. 
The appendix Is comprised of tables. 

HARDENING, TEMPERING, ANNEALING AND 
FORGING OF STEEL. By Joseph V. 
Woodworth. New York : Munn & 
Co. 1903.  8vo. Pp. 288,  200 illustra­
tions. Price $ 2.50 .  

A n e w  work from cover to cover, treating i n  
a clear, concise manner all  modern processes 
for the heating, annealing, forging, welding, 
hardening and tempering of steel, making i t  a 
book of great practical value to metal-working 
mechanics illl general, with special directions 
for the successful hardening and tempering of 
all steel tools used In the arts, Including mil ling 
cutters, taps, thread dies, reamers, both solid 
and shell, hollow mills, punches and dies, and 
al l  kinds of sheet metal working tools, shear 
blades, saws, flne cutlery, and metal cutting 
tools of all description, as well as for 
all Implements of steel b6th large and small. 
In this work the simplest and most satisfactory 
hardening and tempering processes are given. 
The u ses to which the leading brands of steel 
may be adapted are con cisely presented, and 
their treatment for working under different 
conditions explained, also the special methods 
for the hardening and tempering of special 
brands. In connection with the above numbers 
of "kinks," "ways" and "practical points" are 
embodied, making the volume a text book on 
the treatment of steel as  modern demands 
necessl tate. 

A chapter devoted to the different processes 
for case-hardening I s  also Included, and special 
reference made to the adoption of machinery 
steel for tools of various kinds. The i l lustra­
tions show the mechanic the most up-to-date 
devices, machines and furnace's which contri­
bute to the attainment of satisfactory results 
In this highly important branch of modern tool­
making. 

DIES ; THEIR CONSTRUCTION AND USE FOR 
MODERN WORKING OF SHEET NIETALS . 
By Joseph V. Woodworth. New 
York : Munn & Co. 1903.  8vo. Pp. 
384, 505 engravings. Price $3.  

A treatise u p o n  t h e  designing, constructing 
and u se of tools, fixtures and devices, together 
with the manner In which they should be used 
in the power press, for the cheap and rapid 
p roduction of sheet-metal parts and articles. 
Compri sing fundamental designs and practical 
points by which sheet metal parts may he pro­
duced at the minimum of cost to the maximum 
of output, together with special reference to the 
hardening and tempering of press tools, and to 
the classes of work which may be produced to 
the best advantage by the use of dies in the 
power press. A complete treatise on the sub­
ject and the most comprehensive and exhaustive 
one In existence. A book written by a prac­
tical man for practical men, and one that dle­
makers, machinists, toolmakers or metal-work­
ing mechanics cannot afford to be without. 

This work shows engravings of dies, press 
fixtures and sheet-metal-working devices, from 
the simplest to the most tntricate In modern 
use, and the author has described their con­
struction and use In a clear, p ractical manner, 
so that all grades of metal-working mechanics 
will be able to understand thoroughly how to 
design, construct and use them, for the produc­
tion of the marvelous variety of sheet-metal 
articles and parts which are now in general 
use. Many of the dies and press fixtures shown 
and described herein were constructed by the 
author, others under his supervision ; while oth­
ers were constructed by some of our most ski ll­
ful mechanics and used In some of the largest 
sheet-metal goods establishments and machine 
shops In the United States. A. very much 
needed book and an Important addition to the 
l iterature of mechanics. 

THE JOURNEY'S END. A Romance of To­
day. By Justus Miles Forman. illus­
trated by Karl J. Anderson. New 
York : Doubleday, Pa;3 & Co. 1903.  
l:Imo. pp. 240. l'rice '1.50. 

KALENDER FUR ELEKTROCHEMIKER SOWlE 
TECHNISCHE CREMIKER UND PHYSIKER 
FUR DAS JAHR 1903.  VII .  Jahrgang. 
Herausgegeben von Dr. A. Neuberger. 
Mit einer Beilage. Berlin : Verlag 
von M. Krayn. Pp. xxx, 600. 

REPORT OF THE MINISTER OF AGRICULTURE 
FOR THE DOMINION OF CANADA FOR THE 
YEAR ENDED OCTOBER 31, 1902.  
Printed by Order of Parliament. 
Ottawa. 1903. Pp. lxiii, 284. 

SMITHSONIAN IN STITUTION. Bureau of 
American Ethnology. J. W. Powel l  
Director. Bulletin 27. Tsimshi.ln 
Texts. By Franz Boas. Washington : 
Government Printing Office. 1902.  
PP. 244.  

SPECIFICATIONS FOR LANCASHIRE BOILER 
AND BOILER SEATING. By Inspector 
M.I .M.E. Manchester : Technical 
Publishing Company, Ltd. 1903.  8vo. 
Pp. 23. 

THE MENTAL STATUS OF CZOLGOSZ, THE 
ASSASSIN OF PRESIDENT McKINLEY. 
By Walter Channing, M. D. Brook­
line, Mass. From the American Jour­
nal of Insanity. Pp. 46 . 

INDEX OF INVENTIONS 
For which Letters Patent of ' the 

United States were Issued 
for the Week Ending 

May 12, 1 903. 
A N D  E A C H  B E A R I N G  T H A T  D A T E. 

I See note at end of list about copies of these patents.j 

Acetylene generators, automatic governor 
for, F. Sedgwick . . . . . . . . . . . . . . . . . . . . .  728,024 

Acid in products of comlmstioll, device for 
automatically recording the amount of 
caruonic, Po SchultZe 0 • •  0 0 • •  0 • 0 • • • • • • •  728, 022 

Acid 01' other liquid distributing system, 
W. L. Colson . . . . . . . . . . . . . . . . . . . . . . . . .  72�,084 

Acid or other liquid distributing SYStPllI , 
�'. M. Wever . . . . . . . . . . . . . . . . . . . . . . . . . 72S, HS 

Aerating liquids and bottling samc, ma-
chine for, T. SutcHlIe . . . . . . . . . . . . . . . .  727 , 1 1 0  

Air urake pipes, fluid pressure coupling 
for, J. G.  Ludwig . . . . . . . . . . . . . . . . . . . .  727, D82 

Air urake system attachment, J. W. Alex-
ander . . 0 • • • • • • • • • • • • •  0 • • • • • •  0 0 • 0 • • • • •  728,071 

Air compressor, J. C. Williams . . . . . . . . . 0 "  728, 1-19 
Air, means for filtering, attemperatillg, 

and moistening or drying, J. Brady . . .  72 7 , 58 1  
Aluminium and its alloys, producing, D. 

A .  PenlakolI . . . . . . . . . . . . . . . . . . . . . . . . . . 728, 1 29 
Annealing box, M. D. Grimm . 0 • •  0 • • • • • • • •  727 , 7 08 
Annealing metal plates, M. D. Grimm . . 0 • •  727 , 787 
Apparpl, article of, A. B. Salger .  0 • • • • • • •  727, 095 
Armor for ships' turrets, etc. , C. P. E. 

Schneider . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727, 699 
Artists' outfit, J. Neumann . . .  0 • • •  0 0 .  0 "  0 . '  727,672 
Ash receiver and match safp, comuined, 

D. P. Moody . . . . . . . . . . . . . . . . . . . . . . . . . .  727 , �2 1  
Auger, post, .To D. Sanforo . 0 0 • • • • • • • • • • • • •  727 , 847 
Automatic switch, intermittent, H. Wolf, 

Jr. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727, 1>70 
Awning, T. Thoms . . . . . . . . . 0 0 . 0  • • • • • • • • •  0 .  727 , 7 1 2  
Axle bar,  car,  J. Maltry . . . . . . . . . . . . . . . . . .  727,987 
Bag holder, E. E. Jenkins ,  . . . . . . . . . . . . . . . 728, 1 1 0  
Baling press, W. R . .  Colman . 0 • • • • •  0 • • • •  0 .  727 , 907 
Baling press feeding apparatus, 0 0 C. 

Bowman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727, 740 
Baling press plunger, G.  Schubert . . . . . . . . 727 , 850 
Ball register, electric uase, Jo M. Hum-

phreys . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 7, 633 
Band cutter and feeder, J. N. D. Reeves . 727, 840 
Basket, bottle, J. A. Roudil . o .  0 "  0 0 • • • • • •  728, 0 1 8  
Battery connector, electrical, W. R. Ed-

,varos . . . . . . 0 • •  0 • 0 • • • • • • • •  0 • •  0 0 • • • • • • •  728,092 
Bearing, uall, M. Reid . . . . . . . . . . . . . . . . .  0 • •  728 , 1 :12 
Bed pan, L. 1\1. HolIman . . . . . . . . . . . . . . . . . . 727, 94a 
Belt shipper safety lock, W. G. James . . . .  727, 955 
Belt support, conveyor, G.  C. Plummer . . . . 728,005 
Bending machine, W. H. Johnson . . . . . . . . . 0 727, 959 
Bicycle, J. S. Copeland . . . . . . . . . . . . . . . . . . . . 727, 592 
Bicycle attachment, W. E. Stockton . . . . . .  727 , 7 08 
Bin, E. J. Walker . . . . . . . . . . . . . . . . . . . . . . . . 728,054 
Binder, temporary, P. Buford . . . . . . . . . . o .  727, 744 
Block. See Link Block. 
Boat gunwale, sectional hollow, J. L. Burton 727, 894 
Boiler tube or fiue scraper and clealwr, 

A. O. Cruzan . . . . . . . . . . . . . . . . . . . . . . . . . . 728,085 
Bolling by electricity, apparatus for, R. C. 

Sayer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727, 848 
Bolt or spike puller, O. Giltner . . . . . . . . . . . 728,096 
Bonnet, chlld 's, M. E. Higgins . . . . . . . . . . . . . 72 7, 793 
Bookcase, sectional, W. R. Wolf . . . . . . . . . . 728 , 1 50 
Book mark, A. G. Bauer . . . .  0 • 0 • • • • •  0 • •  0 • •  727, 572 
Boring tool, G. R. Rich . . . . . . . . . . . . . . . . . . . 728, 0 1 3  
Bottle dose indicator, medicine, No  So Lea . 727, 645 
Bottle, non-refillable, J. R. Latham . . . .  0 • • •  727, 643 
Bottle, non-refillable, J. Co Gustaveson . . . •  728,099 
Bottle, non-refillable, M. & M. B. O 'Meara 728 , 1 27 
Bottle stopper, F. B. Thatcher . . . . . . . . . . . .  727 , 7 1 1  
Bottle stopper head, L. Strebel . . . . . . . . . . . . 728, 142 
Bottle washing machine, E.  Bo Poggensee . 728, 006 
Bottled goods, treating, R. Birkbolz . . . . . . . 727, 575 
Box, W. C. Doscher . . . . . • . . . . . . . . . . • • . . . .  0 727 , 600 
Box lid supports, etc., E. C. Luks . . . . . . . . 727, 983 
Braiding machine, J. J. Feeley . . . . . . . . . . . . 727,926 
Brake lever, J. White . . . . . . . . . . . . . . . . . . . . 727, 869 
Braking device, automatic adjustable, M. 

M. Miller . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 8 , 1 74 
Branding iron, self-heating, W. A. King . .  0 728, 1 1 6  
Brick mold, J. A. H.-Intz . . . . . . . . . . . . . . . . . . 727,945 
Brick molding machine, W. Jo Leary . . . . . 0 727, 646 
Brusb, bath , T. L. Newport . . . . . . . . . . . . . . .  727,9911 
Brush bolder, A. F. Batchelder . . . . . . . . . . . . 727 ,571 
Brush soap feeding attachment, J. C. Gabel, 

Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,780 
Brush, tooth, Torrance & Stone . 0 • •  0 • • • • •  728, 048 
Buuble blower, P. D. Horton . .  0 • • • • • •  0 • • • •  727, 952 
Buckle, D. M. McLean . . . . . . . . . . . . . . . . . . . . 727, 992 
Building constrnction, G. Y .  Bonus . .  0 . 0 .  727,579 
Burglar trap, W. Lawrence . . . . . . .  0 0 • • • • • •  727,812 
Butter, lard, etc. , cutting device for, B. 

Hamblet . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727 , 939 
Button, F. H. Larter . . . . . . . . . . . . . . . . . . . . . .  728, 1 7 2  
Button, collar, Jo 1\1. Kane . . • • . . . . .  0 • • • • • •  727,638 
Cabinet, M. R. Maher . . . . . . . . . . . . . . . . . . . . . 727,985 
Cabinet, revolving, G. Wo Chaffin . . . . . 0 • • • • •  72 7 ,586 
Cable terminal, J. J. O'Connell . . . . . . . . . . . . 727 , 829 
Camera multiplying attachment, photo-

graphic, W. D. Himes . . . . . . . . . . . . . . . . 728,1 04 
Can. See on can. 
Can forming and seaming machine, Co Pud-

defoot . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727. 8a7 
Can opener. N. Cleveland . . . . . . . . . . . . . . . . . .  727, 90� 
Candy pulling or aerating machine, M. Eo 

Berryp, et al . . . . . .  0 • • • • • • • • • • • • • • • • • •  728,075 
Car, E. W. Summers . . . . . . . . . . . . . . . . . . . . . 728,044 
Car, box or producf', J. M. Hansen . . . . . • . . . .  727, 620 
Car, combination stf'pl, W. Rohrbacher .  0 o .  728,01 6 
Car coupling, E. C. Washburn • • . .  0 • •  0 • • • • •  727,721 
Car coupling, C. A.  TOwf'r . . . . . . . .  728,049, 728, 1 82 
Car door operating deviCE;>' hopper, A. Chris-

tianson . . . . . . . . . . . . 0 • • • • •  0 • • •  0 • • •  0 • •  0 727,581 
Car, exprf'SS or mail protection, Booco & 

Henault . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,078 
Car ff'nder, A. L. Igou . . 0 0 • • • • • • • •  0 "  0 "  0 "  727, 953 
Car frame. motor, A.  Poldatz . . . .. . . . . . . . . . .  727. 682 
Car, gondola, J. M. Hansen . . . . . . . . . . . . . 0 727 , 622 
Car, hOPPf'r, J. M. Hanspn . . . . . . . . . . . . 0 • •  727,61 6 
Car, low side gondola,  J. M. Hansen . .  0 • • • •  727 . 6 1 Q  
Car,  railway, W. K. Auchlncloss . . . . . . . . .  727,876 
Car, railway, L. A. Shepard . . . . . . . . . . . . . .  728,021) 

(Continued. on pa(/G 1m) 
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Car. railway, C. Vanderbilt . . . . . . . . . . . . . . .  728,051 
Car step. foldIng, G. E. Cunningham . . . . . 727.755 
Car step. folding, N .  Gray . . . . . . . . . . . . . . . .  728.097 
Car. stock, J .  M. Hansen • • . • • • . . • • • • . • • • .  727.623 
Car with flush doors, hopper, J.  M.  Hansen 727, 621 
C a r  wltb truss rods, J. M. Hansen . . . . . . . .  727,617 
Ca rbonating or other apparatus, means for 

separating all' from liquid In, C. L .  
Bastian . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.570 

Carbureter, gas engine, T. B. Jeffery • . . • . •  727,635 
Ua rbureter, gasoline engine, G .  K ingston . .  727,972 
Carom gun. L. E. Elckelberg • • . • . . . • • . . • • •  727.603 
Ca rriage door and window, J. B. Le Maitre 

727, 978, 727.979 
Cast orr, R. F. Bartel . . . • . . • • • • . • • • • . . . • • •  728,073 
Cattle guard, Emerson & Keenan • • • • • • • • • •  727,7M 
CPlling or wall box. J.  T. Robb . . . . . . . . . . . 727. 842 
Chain. fob, S. O. Blguoy . . . . . . . . . . . . . . . . . . 727.883 
(;lIair. J.  R. Brott . . . . . . . . . . . . . . . . . . . . . . . .  727,741 
Ubuil's, etc. , locking device for, T. W. 

WOOD or METAL Workers 

Washburn 0 0 0  • • • • • • • • • • • •  0 • • • • • • • • • • • •  
Chpese cutter, W. G. Templeton . •  0 • • • • • • •  
Cblorates and perchlorates, electrolytic 

727. 866 
728. 181 Foot and Power :��dS���s��n�aJr�IY'lfr!.I:e'!: 
72.7.813 SHEPARD LATHE CO •• ,33 W. 2d St .• CIncInnati. O. manufacture of, P. Lederlin • • . . . • . . . •  

Chuck and boring tool, J. J. Kearney . • . .  
Chute, W .  J. Patterson . . . • • • • • • • • • . . • • • . . •  
Circuit closer, periodiC, C. D .  Haskins . . . .  
CIrcuIt controller, time limit, C. D. Has· 

kins • • • • . . . . . . . . . . . . . . . . . . .  0 • • • •  0 • • • •  
Claml', R. H .  Makowsky . . . . . . . . . . . . . . . . .  . 
ClassUier, W. Hoffman . . . • . . . . . . • . . . . • . . . .  
Clutch, C.  E. Pollard . . . . . . . . . . . . . . . . . . .  . .  
elutcb, electromagnetic, E. V. Beals . .  -. . .  . 
Clutch, wagnetic, E. Knowlton . . . . . . . . . .  . 
C1utcb, magnetic. H. G. Reist . . . . . . . . . . .  . 
Cock or valve, oil, Brunner & Patterson . .  . 
Coller bead. C. L. Hildreth, reissue . . . .  . .  
Coke drawing machine, J. A. H"ebb . . . . . . .  . 

727.942, 727. 943, 728. 101.  
Coke drawing machine conveying mechan� 

ism. J. A. Hebb . . . . . . . . . . . . . . . . . . . . . .  . 
Collar, split, Stauffer & Riegner • • . • . . . • . .  
Column clamp, A. A. Loetscber . , . ,  . . • • . . . .  
Column lock joint, W. L. Taylor . • . . . • . . . .  
Compressed a I r  elevator for flnWs, J.  W .  

Sloan . • . . • • . . . . . . . . . . . . . . . . . . . . . . . . . .  
Conveyor, . H. M. C rites . . . . . • . . . . . . . . . . . . .  , 
Cnllvpyor or elevator, endless, J. L. G iles . 
Corn busker, L. A. Aspinwall . . . . . . . . . . . . .  . 
('orn husking implemeut, }1\ D. Kees . . . . . •  
Corn busking machine, ,V. Schultz . . . . . . .  . 
Corni(�e break cutting attachment, G. R. 

Byde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Cornice mold, self�mitering, M. D. Lewis . .  
Countersink, G .  W. Brackin . .  , • • • • • . . . . . .  
Coupling. See Car coupling. 

727. 639 
727.998 
727.625 

727, 624 
727.986 
72 7.797 
727.683 
727, 573 
727,6�1 
727. 689 
727. 743 

1 2 . 1 1 0  
727.790 
728.102 

728 , 1 68 
727.707 
727 . 651 
727.862 

72 8.180 
727. 9 1 1  
727. 783 
727,875 
728 . 1 1 3  
727.851 

727.895 
727, 647 
727.580 

Coupling c"ntering device. E. F. Charree . .  727.901 
Coupling centering device, H .  H .  li'orsytb, 

727.929. 
C rUllP, L. S. Fleckenstein . . . . .  , • • . . . . . . . . .  
C n'um B(�parator, H.  Galer . . . . . . . . . . . . . .  . 
Crt-mating machine, sputa, O. J.  Jordan . .  
C I'O�S bead slippers, adj usting meaDS for, 

�'. H. Blanding . . . . . . . . . . . . . . . . . . . . . .  . 
Culinary utensil, 'V. G. Browne . . . . . . . . .  . 
Curling iron henter, Buck & Mallinckrodt . .  
Curtain fixture, J.  Lewandowfski .  . . . . . . . .  . 
Curtain pole banger, Sharp & \Vlll1ams . . .  . 
Ilnmppr, automatic, T. W. King . . • . . . . . . . 
Dental drill obtunding attachment, C. R. 

Basford . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 
Dental swaging machine, C. F. Lauderdale . 
Dprrick, combination, J. B. MarUn . • • . • • . •  
Display front for drawers, etc.,  A. A.  Mid� 

dleton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
DIsplay rack, A. S. & W. H. Strickler . .  . 
Door, sliding, P. H. Puschel . . . . . . . . . .  , . . •  
Double beaded bolt and lock.  DIxon & De-

vine . . . • . . . . . . . . . . . . . . . . . . . . . . . . .  , . . .  
Dough raiser, G. ' Weiler . . . . .  o .  � • • . • • • • . . •  
Draft equalizer. W. H .  Sbell . . . . . . . . . . . . . . . 
Bratt equalizer, W. M. James . . . . . . . . • . . • .  
Dredge cutter head, A. W. Robinson . . . . .  . 
Drf'dge, gravel or sand, R. Hosford . . . . . . .  . 
DryIng roll or cylinder. G. Murgatroyd . . . . •  
Duplicating o r  stencil m8chhlP, I .  Jl1ricic . .  
Dye and making same, black azo, A. 

fkbmhlt . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Dye, azo, M. Kahn . • . • • • .  727,962, 727.963, 
J),rp, hlack azo, l1. KabIL . . . . . . . . . . . . . . . .  . 
Hyp, monoazo, M. Kahn . . . . . . . . . . .  727, 964; 
Hyping machinp, skein, W. H. Fletcher . . .  
Easel, album, J. Berbecker . . . . . . . . . . . • . . . •  
Egg testing devIce, G. A. Wblte . . . . . . . . .  . 
}�lectric circuit ground detector, T. W. 

727.930 
72M.095 
727.781 
727.803 

727.739 
727. 742 
727.893 
728.120 
727.852 
727.971 

727.736 
727.811 
727.658 

727.663 
728.040 
728.008 

727.913 
727.868 
727. 853 
727.956 
727 691 
727:632 
727.822 
727.636 

728.021 
727.965 
727.967 
727.966 
727.775 
727.574 
728.061 

TOOLS T!:n!r�t
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Gas, and Water 
Fitters. E v e r y  
T o o l  h a lO  our 
personal lr u a r ­
a n  tee. We have 
been the Lead­

inlr Tool lllanufacturers for Fifty Years . 

W A L W O R T H  M FC. CO. , 
1 28 TO 1 36 FEDERAL ST.,  BOSTON,  M ASS. 

Veeder Ratchet and Rotary Counters 
For votln" macblnes. neostyles, 

telephones, nickel In slot machines 
and automatic machinery generally 
to register the number of pieces or 
quantity of material produced-f<>r 
any purpose requlrln" a small, light 
and accurate counter. 

CATALOGUE FREE 
T H E  V E E D E R  M FC .  CO. 

II ARTFClR Jt. 4)ON N .  
Makers o f  Cyclometers, Odometers, Tachometers, 

Countel'll and Fine C:uJtinQ'8. 

A UNIVER.SAL 
POCKET MEASURE 

Tbe only practical all around measure 
ever made. Measures curves of all kinds 
:8 r�:\ro��t

s
t�8!

g
��,:z�� ��PI

x
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brain and money SRver. Absolutely ac­
curate. Measures any distance. Can be 
set to uzero" at wil l . Any one can use it. 
Highest endorsements. CIrcular free. 

STECKE N R E ITER MFG. CO . •  
96 LAKE STREET, CHICAGO. 

. "-P OW£R'i� - R a P E . 
MOST POWERfULL WI RE ROPE MADE BRODElUCK1BASCOM }\OPE co. ST. LOUIS, MO. 

A. Frederick Collins 
WIRELESS 
TELE?HONE 
ENGINEER. 
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f��' ;,;�il;t�j�i;;g 727,865 Address : Suite 666, I I  Broadway. New York CIty 

uniform reSistance in, G ilbert & Lundin 727,611 
Electric current regulator, T. Spencer . . . . .  72�,034 
Electric machine, dynamo, V .  G.  Apple . . . .  727,568 
Electric macbines, antihunting device tor 

dynamo, H .  }I'. T. Erben . . . . . . . . . . . . .  727,605 
Electric machines, cooling dynamo, E. D. 

Priest . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,685 
Electric m achines, mealls for cooling dyn· 

amo, E. D. Priest . . . . . . . . . . . . . . . . . . . .  . 
Electric meter, E. J. King . . . . . . . . . . . . . . . •  
Electric motor, B. A. Stowe . . . . . . . . . . . . .  . 
Electric motor, alternating · current, B. A. 

727.686 
727. 640 
728.039 

. 8towe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,038 
Electric motor sy stew, 'V. B. Potter . . . . . .  727,684 

TO O L S 
FO R M EC H A N I CS. � Send for Free Catalogue N o .  1 6  B. � 

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

�j:����:� "t��t;\,,�tc�' �Rf�3�il 
. .  & · B��,;,�� ���:�n P E R F E CT - P U M P  - POWE R .  

f:lectrlc time swltcb. M .  A .  NIckerson . . . .  727. M28 
Electrical coils, winding. R. Va rley . . . . . . . .  728. 183 
Electrical contacts, means for accentuating, 

E. Thomsoll . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,713 
ElectrIcal protective devIce. E. B. Ellicott 727,764 
Electrolytic apparatus. �', J. BrIggs . . . . . . .  727.889 
Elevator, J.  T. Ham . . . . . . . . . . . . . . . . . . . . . .  728,100 
Eleva tor or storage bin construction, B. 

H .  Stabr . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Engine, E. " H. Arnet . • .  , " . . . • . . . . . . . . . . . . . .  
}�ngine, G. Colombo· , . . . . • . . • . . . . . . . . . . . .  , .  
f:nglne regulator, gas. V. G. Apple . . . . . . .  . 
Engine starter, gas, Mitchell & Lewis . . .  . 
]��nglnes, controlling mechanism for internal 

727.706 
727.562 
727.908 
727,564 
728. 123 

Is attained only In the 
TABER ROTARY P U M PS 

They are mechanical 
simple and durab ie. Will 
pnmp hot or cold fluId, 
tbin or thIck. RequIres 

no skllled mechanic. Most 
r,0wer at least cost. All parts 
ntercbanfjteable. Made of 
iron, steel or bronze. Can be 
driven by belt, motor or eo .. 

glne attacbment. Lar')e lllUBtJrat/>d. Catalogue iru. 
TABER PUMP CO.,  3 2  Wells St., Buffalo, N.Y., U. S. A. 

combUstion, C .  O.  Hedstrom . . . . . . . . . .  727,944 WORK SHOPS Engraving prOCe8S(�S, screPIl or grating for 
balf-tone photolDechanical, H. Lyon . . .  727.816 

Excavator, W. E. & P. J. Ma loney . . . . . . .  727. 656 
Explosion engine, L. M.  !l'oster . . . . . . . . . . . .  727,777 
Eypglasses. U. H .  Cbapel . . . . . . . . . . . . . . . .  727,747 
Eye testing devices, cabinet for exhibiting, 

J .  M .  Johnston . . . . . . . . . . . . . . . . . . . . . . .  728, 1 1 2  
F a r m  gate. D. Mathies . . . . . . . . . . . . . . . . . . .  727.661 
Feed box for bot'seg or cattle, automatic, 

E. J. �'aulkner . . . . . . . . . . . . . . . . . . . . . . .  727.925 
Fence stretcher, wire, I. M .  Warner . • . . . .  728,057 
Fender. See Car tender. 
F lftb wheel. F. B. WhItlock . . . . . . . . . . . .  . .  
Itiling case, J. Ii'" Beckbissinger . . . . . . . . .  . 
J�"1lter, oil, Taylor & Parrish . . . . . . . . . . . . .  . 
!I'lnger rings, etc. , intpl'changt-'uble initial 

letter or insignia for, J. A. Lich, J r .  
Fire door, C. E. Simpson . . . . . . . • . . . . . . . . •  
Fire escape, H. R.  Cole . . . . . . . • . . • . . . . • .  
I�'ire escape, T. Kelly . . . . . . . • . • . • . • . •  o • • • • •  
Fire pscape, J. Triplett . . . . . . . . . .  0 • • • • • • • •  
Fire escape, portable. J .  B. Lloyd . • • • . . • • .  
I-'Ire kIndler, automatic. Horrman & Hleb 

728,107, 
Flesh rubber, O. R. Burkhart . . . . . . . . . . . .  . 
Flower bed, J.  L. DlIIon . . . . . . . . . . . . . . . .  . 
Flue cleaner, }i\ Olson . • • • • • • • • • • • • • • • • • . •  
Flue scraper, F. Olson • . . . • • • • • • • • • • • • • •  , . 
Flux , Brocius & Eshelman • • • • • • • • • • . . • . .  
I,'olding box. Z.  B. Webb . . . . . . . . • •  727,722. 
Food product and, preparing same, F. Bun· 

727. 727 
727.881 
728,047 

727.648 
727, 854 
727.748 
72 8 . 1 1 4  
728, 1 45 
727,980 

728. 108 
728. 159 
728,088 
727. 995 
727.994 
728.079 
727. 723 

yan . . . . . . . . . . . . . . . . . . . . . . . . . • . . • • . . . .  727,585 
Fuel, artificial, Russi & Cadena . . . . . . • . . . .  727,694 
),'uel, artificial, Von Heydebrand und der 

Lasa . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728.103 
Furnace. F. G. Cooper . . . . . . . . . . . . . . . . . . . 727.750 
Furnace charging apparatus, ' blast, C rom-

well & Koelkebeck . . . . . . . . . . . . . . . . . . .  72 7. 753 
Furnace charging apparatus, blast, J.  C. 

Cromwell . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Furnace reversing valve, regenerative, J. 

A. HerrIck . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,791 
Furnaces. means for utilIzIng liquId fuel 

In. J. Berg . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
Furniture, sectional, F. Macey . . . • . . . • . . . •  
Fuse for artlllery projectiles, time, C. 

Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Galvanometer, A. Blondel . • . • •  , • • • • • • . . • . .  
Garment fastening, F. C.  Evans • • •  � • • • • • • .  
Garment hook, H .  Kerngood . . • • • • • • • • • • . • •  
Garment supporter, H. C. Hlne . • • • . • • • • • .  
Gas bnrnpr, W. C. Clarke . . . . • •  , • • . . • . . . •  
Gas burner, C. M. Armstrong . . . . . . . . . . .  . . 

of Wood and Metal Workers. with­
out steam power, equIpped wIth 
BA R N E S '  FOOT P O W E R  
M A C H I N E R Y  _ 
allow lower bIds on jobs, and gIve 
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W. F & JOHN BARNES CO. 
Established 1872. 

1 999 RUBY ST. . ROCK.O R D ,  I LL. 

T H E  E U R E K A  C L I P  
The most useful artIcle ever Invented 

���!�����S�tuA���!�'l!�!�s��u';: 
&nee Companies and business men gen. 
erally. Rook marker and paper clip. 
Doe. not mutilate the paper. Can be 
��

e
l,�

e
���{�11.iii �::o��!r.��!. !�i�o"n�� 

and notion dealers. or by mall on receipt 
of price. Sample card. by mall; free . Man-
�i�

t8":'� Vox
C8l''lfl!�::::ld�".�y. 

Use your own paper. 
Any pen, any ink. no press. 

. (oiclvp.r'nmp.nt Officials .  Colonists, Farmers, 
will find it invaluable. 

Every man who writes letters should write fOT prices tf 
lita stationer doeR not keep it.. We manufacture 

.. Ditmars " Typewriter R ibbons 
and Carbon Paper. 

PEN·CARBON MAN I FOLD CO .. Dept. I. 
1 4 5·9 Centre 51. New York , U . S.A. 

Gas fixtnre, S. Joseph . . . . . . . . . . . . . . . . . . . . .  727.961 
Gas produced by fermentatIon In breweries, 

collection and utilization of carbonic 
acId, O. Zwletuscb . . . . . . . . . . . . . . . . . .  . 

Gas regulator, G. S.  Bennett . . . . . . . . . . . . .  . 
Gas storage apparatus, E. Fouche . • . . . . . • .  
Gate. J.  W. Bro" n . . . . . . . . . . . . . . . . . . . . .  . .  
Gate. J. ·M. Barley . . . . . . . . . . . . . . . . . . . . . . .  . . 
Gear cutting machIne, H. E. Eberhardt . . •  
Gear cutting machIne, H. E. & F. L. Eber· 

hardt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
Gear, speed cbanglng, P. H. Wblte . . . . . • • •  
Gin feeder and separator, J.  W. Settert . • •  
Glass, cameo, A. H .  Freeman . . . . . • • . • • . • .  
Golf club. G.  W. Mattern . . . . . . . . . . . . . . .  . .  

728,070 
728.153 
727.609 
72'1,584 
727,734 
727.760 

727.761 
72 7.726 
727.700 
727,9:12 
727.819 
'j"'!7.652 Governor, N. Lombard . . . . . . . . . . . . . • . • . . . •  

Governor tor gas engines, electric, V. G. 
Apple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.565 

Grader. elevating. T. R. McKnlgh t .  . . . . . . .  727.671 
GradIng and d ItchIng machIne. road. R. 

Russell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.69� 
G radIng machIne, B. �'. Edes . . . . . . . . . . . .  · . .  728.16� 
GraIn drill dIsk attachment. C. A. Hardy . .  728, 167 
G rapbopbone reproducer, F. L. Capps . . . •  727.899 
Grave coverIng, B .  A. Bucbanan . . . . . . . . . .  728,081 
Greenbouse valley gutter. J.  L. Dlllon . . . .  728.089 
Grinding knife blades, machine for automat-

Ically, A. Gonon . . . . . . . . . . . . . . . . . . . . . .  727.614 
Grinding machine, W. F. Lomasney . . . . . . . .  727,981 
Guns, coostructing aod assembling, A.  H .  

Emery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,766 
Guns, constructing and assembling parts ot, 

A. H.  Emery . . . . . . . . . . . . . . . . . . . . . . .  . .  
Harne, J.  ' E. Keverline> . . . . .  , . . . . . . . . . . . . .  . 
HJammer, pneumatic, F. M. lIer . . . . . . . . . .  . 

727.767 
727. M06 
727. 954 

Handle tor valises, parcels, teapots, etc. , 
B. Weber . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728.058 

Harness clip. J. Relcbert . . . • . . . • • • . . . . . .  727.841 
Harness pad. W. Smltb . . . . . • . . . . . . . . . . . .  727.857 
Hay carrIer. P. A. Myers . . . . . . . . . .  727.823. 727,824 
Hay press. J. T.  Wrlgb t .  . . . . . . . . . . . . . . . . .  728, 066 
Hay tedder attacbment. P. V. Blue . . . . . .  727.577 
Heel, boot or shoe. C. Campbell . . . . . . . . . .  727, 898 
Hides or skIns • .  treatlng. A. H. Peter . . . . 727, 8:12 
HInge. G.  A. Long . . . . . . . . . . . . . . . . . . . . . . 727, 65:1 
Hinge tor railway coach vestibules, trap 

. door. G.  H. G I lli n  . . . . . . . . . . . . . . . . . . . .  727, 9�a 
H Inge. sprIng, H. B. Sargent .  . . . . . . . . . . . . .  727.697 
Hoisting, convpying, or excavating ma� 

chhw. F .  E. Potter . . . . . . . . . . . . . • . . . .  727.836 
Hollow hodies, apparatus for forming ser· 

pentlnp. K. Park . .  0 0  . . . . . . . . . . . . . . . . . .  727,830 
Hook. See G a rment book . 
Hook and eye. N. R. & .J . M. PersInger . .  727, 831 
Horn and rattler, campaIgn. C. T. Childers 728.083 
Horsesboe. J.  C.  and J.  1. Piper . . . . . . . . . .  72 7, s:15 
Hose or pIpe coupl!ng. H. A. Stier . • . . . . . .  727, 858 
House ventilator, G .  B .  Swope . . . . . . . . . . . .  727, 860 
Hydrocarbon furnace, J.  Greer . . . . . . . . . . . .  728,098 

BRAfiE 
POWER 

is the test o f  safety. Look carefully at the 
��:�: :�:�8YeOv"er��bi�� ��

t
�ri��;:���i.b

e 

Touring Cars 
are fltted with an extra \,owerful brake of 
Improved pattern tbat mil stop the rig In 
Its own len"th. In addition they have spec­
ial emergency brakes fitted on tbe hub of 
eacb drivIng wheel . 

That's another of the Rambler advantnges 
hln".l'�g'::�Il\!'s�r���� 

o
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t
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send you a copy � 
Thos. B. Jeffery <El. Co. 
H.eno"ha, WI". , U. S. A. 

M O RAN FLEX IBLE  J O I N T  
tor Steam, Air o r  ],iquids. 

Made 1n all sizes to · stand any desired 
pressure. 

Moran F lex ib le  Steam J o i nt Co .. I nc·d.  
149 3d East �t . . I,OtTISVIJ.1.E. Ky. 

Ice scraper. F. B. Corey . . . . . . . . . . . . . . . . . .  727.593 
IgnIting composItion and making same. OUR AUTOMOBILE SPRA V 

Dlerrenbach & Schafer . . . . . . . . . . . . . . . .  727.758 
BURNER 

IgnIting system. V. G .  Apple . . . . . . . . . . . .  727.566 
I nduction motor for variable speeds, A.  Meu· 

schel . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.662 
Ink well holder. J.  C .  Killey . . . • . . • . . • . .  728, 1 1 5  
I nsulating j o i n t .  J.  T. Robb . . . • . . . • . . . • . .  728.015 
I n sulating means tor electrical apparatus, 

A.  F. Batchelder . . . . . . . . . . . . . . . . . . . . .  728, 152 
I ron, means for handling puddled, M. Mc-

Dowell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.669 
I ronIng board. H. H. Lang . . . . . . . • . . . • . . . .  727.810 
Jar, J.  A. Maxson . . . . . . . . . . . . . . . . . . . . . . . .  727.988 
Jar closure. D. Knowlton . . . . . . . . . . . . . • . . . •  727, 808 

For Crude Oil. Kerosene or Ga.'10 O u r  Range Burner 
��o�lze��h: Oit:�t pi:�;iZ�t ti��� �oda�l

e
;bi:�� :�y (�:�D�; Only 10 pounds prt's.'mrt:. sto\'e. Hlue ft:une. No 

Price 'SO.OO C. O. D. smoke. No smdl. 
Burners for furnace!'> of every J'rh'e .10 C. O. D. \\ rIte for Catalogue 4 nnd Testimonials. 

The Nat ional  O i l  Burner & E q u i p m e n t  Co .. St. Louis,  Mo.  
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r1jxl�g H���:���; • •  fu: � .  w: 727.941 Ind uction 
Osburn . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728. 128 

Knockdown adjustable chair, D. M.  Stewart 
et al . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 8.141 

Lace hook, shoe, M.  V. Kelly . . . • . . . • . . . . . .  727, 805 
Lamp burlIer. G. A. lIall . . . . . . . . . . • . . . • . . .  728. 1 66 
Lamp burner and font, G. T. Brown . . . . . .  728,080 
Lamp, electric arc, A. G .  Davis . . . . . • .  0 • •  727, 596 
Lamp, electric arc, E. W. Rice, Jr . • . • .  0 "  727, 690 
Lamp, electric arc, E. Thomson . . . . . . . . . . . .  727,714 
Lamp globe and chimney, combined, J. M. 

8tokoe . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.709 
Lamp, shunt wound series a rc, M.  H .  

Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.569 
Lamp socket, W. H .  Cole . . . . . . • • . . . . • . . .  727,590 
Lamp, switcbboard incandescent, A .  D. 

Wblpple . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728.060 
Lantern, G .  T. Brown . . . . . . . . . • .  , . . • . . . . .  727,891 
Lantern, tubular, G. T. Brown . , . . . . . . . .  o .  727,892 
Latcb. gate, J.  F. BIttle . . . . . . . • . . . . . • . . . .  727,738 
Latch. gate, P. Deardorrr . . . . . . . . . . . . . . . .  728,087 
Latbe gearing, turr"t, Sea rch & CheshIre 728. 179 
Leach pitcher, J.  R. Morrison . . . . . . . . .  , . .  728,125 
Leatber board lDak lng machIne, E. D. AI· 

vord . . . . . . . . . . . . . . . . . . . . . . . .  . . . .  . . . . .  727.872 
Leather splitting macblne spring roll. Qulg· 

ley & Gay . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.838 
1,lgbtnlng arrester. H .  E. Raymond . 727.687, 727.688 
Limeklln economizer, T. Ryan . .  � . . . . . . . . .  727,845 
LInk blopk, Artbur & Karr . . . . . • . • . . . . . .  727. 732 
LInotype macblne. P. T. Dodge . . • . . • . . . •  727.914 
LIquId fuel burner, C. W. SpIcer . . . . . . . . . .  728.140 
Lock, C. J. Roach . . . . . . . . . . . . . . . . . . . . . . . .  728,13'4 
Log loadIng macblne. M. Schmaltz . . . . . . . .  727.849 
Loom heddle. J. Walker . . . . . . . . . . . . . . . . . .  728,055 
Loom sbuttle motion. Bullock & �'orty . . . .  728,1  f>8 

� to 1 S-in. Spark 

Cut ShOWS !l� of small 
coil �. !J8 �, . • l Incb 
Sizes, with po e c anginJl 
switcbes. Coils giving 20 
to 6O-1 n. spark made to 
order. Price list on ap­
plication. 
C. H. Thordarso n,  1 5 3·1 5 9  S.  Jefferson 'St .• Ch icago. I I I  

\\. t! manufacture gears 
and oodies suitable for 
all purposes. We slso ��;:::�;01.",,- sdl supplies ana can 
!l�;';���':D

lor �
a
��i�! 

or steam rig. See our 
late catalogue, FREE. .--r��:!=�::�t1i'"-. N EU8TAUT. 
PERRY 4)0 •• 

926-830 S. 18th St., 
ST. LoUI8, Mo. 

CHA�. T. How. &: Co., 51 Hudson St. New York, Export Agents. 

Presses 
Sub=Press 

for 
Work. 

Five sizes. Sub-Presses and 
Tools to order. ar Send tor Catalogue. 

Loom. swIvel, J. Wadswortb . . . . . . . . . . . . . .  72M. O(J'2 BLAKE & JOHNSON, Loom warp and wett stopping mechanism, 

LoO:a!.�
r
rp�et�& . .  .;.�ch�n·l�m .

. .  i . .  M: 'P�ck: 727,733 P. O .  Box 7, WATERBURY,  CONN.  
ham . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,001 

Lubricator. L. Waters . . . . . . . . . . . . . . . . . . . . •  728,146 
Mall collection devIce. railway, C. A. Pfan-

stiehl et al . . . . . . . . . . . . . . . . . . . . . . . . . . .  727.833 
Man crane, T. J. Conway . . . . . . • . . . • . • • . .  0 727,909 
Mailing tube. T. H. G race . . . . . • . . . • • • • . • •  727. 786 
Mantel. J. E. Holbein . . . . . . . . . . . . . . . . . . . .  728. 1 69 
Massage cup, Pfanscbmldt & Slefert . . . . . •  728.003 
Mast hoop. R. W. Vail . . . . . . . . . .  727.717 to 727.719 
Match box. C. R. Reeve . . . . . . . . . . . . . . . . . . . .  728,131 
Matcb holder and IgnIter, self feedIng. C. 

H. Scales . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728.019 
Match safe, J. W. Selander . . . . . . . . . . . . . .  728,027 
Meat roast support. J .  V. young . . . . . . . . . .  728,067 
Merry go round, P. [i'rledman . . . . . . . . . . . . . .  727, 778 
Metal wbeel. cast. J. McCallum . . . . . . . . . . .  727, 826 
Metal workIng tool. A. B. HIlI . . . . . . . . . .  727,629 
Metals. extracting noble. F. W. Martino . .  727,659 
Metallurgical or chemical vpsspls, appliance 

for use wltb. W. Lynes . . . . . . . . . . . . . .  728. 1 22 
Meter. Sep Elpctric meter. 
Meter. W. C.  Fish . . . . . . . . . . . . . . . . . . . . . . . .  727.606 
Mileage holdIng and counting devIce. E. R. 

Allen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727, 8'71 
MInIng macblne. W. A. L. Roherson . . . . . . . .  727.843 
Mi rror, transparf'nt, R. Wilson . . . . . . . . . . . .  728,063 
Miter box. W. B.  May . . . . . . . . . . . . . . . . . . . .  727.820 
MoIstener. finger, R. C. Glanville . . . . . . . . . .  727,612 
MoldIng and casting flask. J. C. Reed . . . .  728.011 
MoldIng machIne. Carter & Stratton . . . . . •  727,900 
Mop head, A. S. Held . . . . . . . . . . . . . . . . . . . . . .  727,627 
Mop. fountaIn. J. Thompson . • . . . . . . • . . . . .  727.86:l 
Mop wrInger. J. M .  Baker . . . . . . . . . • . . . . . .  727, 879 
MowIng machIne, J. W. Latlmer . . . . . . . . . .  727.644 
MowIng or other agrlcilitural machIne 11ft· 

Ing guard. F. Block! . . . . . . . . . . . . . . . . . .  727. 576 
Mumer, HIppIe & Ratcllrre . . . . . . . . . . . . . . . .  728. 105 
Music leat turner, W. T. Paxson . . . . . . . .  728,000 
�Iuslcal Instrument, O.  H. Moen . . . . . . . . . .  727. 665 
Musical instrument, automatic, C. Coleman 727, 006 
Musical instrument automatic playing at-

tachment. P. Welln . . . . . . . . . . . . . . . . . . . .  72 7. 725 
Musical instrument, wind, G. B. Mackey 727, 655 
Musical instruments. sound muffler for au-

tomatic, M. Clark . . . . . . . . . . . . . . . . . . . .  727, 004 
Needle grIndIng macblne. E. D. Gleason . .  727. 613 
Nozzle. dilating. G .  Otto . . . . . . . . . . . . . . . .  728, 175 
Nut. axle, W. C.  De Mareno . . . . . . . . . . . . . .  727, 757 
Nut lock. J. B. U ren . . . . . . . . . . . . . . . . . . . .  727 , 7 1 6  
N u t  lock. F.  M .  SmIth . . . . . . . . . . . . . . . . . . .  728,032 
Oar, bow facing. E. S. Anderson . . . . . . . .  727, 731 
011 can, M. Masterson . . . . . . . . . . . . . . . . . . . .  727, 660 
011 can clea ning attachment. F. W. Skinner 727,855 
011 meal Into soft cakes, repressIng, W. P . 

Ca�lahan et al . . . . . . . . . . . . . . . . . . . . . . . .  727.897 
011 press box, W. P. Callahan et al . . . . . . . .  727, 896 
011 tank. hydraulic, A.  C. Frleseke . . . . . .  727, 779 
Oliver, J. H. Thomas . . . . . . . . . . . . . . . . . . . . . .  728. 143 
Ordnance. constructing and assembling the 

parts of heavy. A. H. Emery . . . . . . . .  727.768 
Ore classlOer, J. Klein . . . . . . . . . . . . . . . . . . . .  727.974 
Ore flasslOer. rotary, J. Klein . . . . . . . . . . . .  727,973 
Ore crusher, J. A. Johnson . . . . . . . . . . . .  '. ' 727,958 
Ore separating and concentrating appar-

atus, F. E. Parker . . . . . . . . . . . . . . . . . . . 727,997 
(ContInued on page ws.) 

New Type 
2-Cycle Motor 

PATENTED. 
Range of Speed. :«JO to 2.000 Revo-

lutions. 
4 H. P., A uw. or MarIne, 100 Ibs. 
s �8:Uf���e�r i�l��:::'�h 1�� ��� 
best should addre.s 

CUSHMAN MOTOR CO •• 
Lincoln. N ebraska. 

NASON STEAM 
TRAPS 

H ave stood the tesl of SIXTY Y EARS 

They are Guaranteed for the removal 
of condensation without loss of steam 
nnder all conditions and pres· 
sures, There are no com· 
plica ted lever valves and 

fio .. t:s-only valve and that 
catalogne. 

AU "NASON" 'l'raps llave on tM!r covers 
NASON MANUFACTURING CO. 

73 Beekman Street, New York, U. S. A. 

USE  GR INDSTONES P 
If 80 we can SUPPlY you. All  Slzel 
tn o n o t e d  and u n m o u n t e d. always 
kept in stOCk. R�member, we make 8 
specialtyof selectinll stones for aH ape­
cial purposes. a:w- Ask fM catalo(11U. 
The CLEVELAND STONE CO. 

2d Floor. W i l sh i re .  C l eveland. O.  

© 1903 SCIENTIFIC AMERICAN, INC.



Valuable Books ! 
1902 EDITION 

All the World's Fighting Ships 
B y  FRED T .  JANE 

Author of the Naval War Game (KriegspieJ) 

Used as a text-bnck in European navies. The only 
absolutely correct and complete work of the kind pub· 
lished. 
3!J.I Pages. Over 3,000 Illustrations. Oblong Quarto. Oloth 

Price $1).00, post free 

NOW READY. 

Modern Machine 
Shop Tools 

Their 1���'i:�¥��I':.':iinOlfl��I:0/la':i�da:!tanipn. 
Machine Tools. 

By W. H. VAND ERVOORT. M. E. 
Large 8vo. 576 Payes. 673 Illustrations. Bound in Oloth. 

Price $4.00. 
An entirely new and fully illustrated work, treating 

tbe subject of Modern Machine Shop Tools III a 
concise and comprehensive ma.nner. Special care has 
been taken to eliminate all matter not st rictly pertain-
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shop tools and methods in a sing-Ie vol urne at a. mode­
fhte price. 

The work. is logically arranged j the various ha.nd and 
machine tools being grouped 1nto classes, and descrip­
tion of each is given in proportion to their relative Im-
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Each tool is considered from the following points : 
��IRST-lts construction, with hints as to itft manu-

facture. 
SECOND-Its operation, proper manipulation and care. 
THIRD-Numerous examples of work performed. 

DIES 
THEIR CONSTRUCTION AND USE 

For the Modem Working of 
Sheet Metals. 

By J OSEPH V. WOODWORTH 
Octavo. Cloth. Very Fully Illnstrated. 

Price $3.00 Postpaid. 
This book is a complete tr2ati�e on the �ubject 

and the most comorebensive and exhaustive one in 
existence. A book written by a oractical man for 
practical men, and one that no diemaker, machinist, 
t.oolmaker or metal-working mechanic can afford to be 
witbout. 

Dies, press flxtures and devices from the simplest 
to the most intricate in modern use. are shown, and 
their construction and use descrihed in a clear. practi­
cal manner. so thut all Jlt'radpR of metal-working me­
chanics will be able to understand thoroue:hly how to 
design, construct and use them. for the production of 
the endless variety of sheet-metal artlclps now in daily 
U!:ie. 

HARDENING, 
TBMPERING, 

ANN BALING 
a.nd 

FORGING OF STEEL 
By J OS E P H  V. WOODWORTH 

Author of . .  DIES, Their Construction and Use . "  

Oetavo. 280 pages. 200 lilustratiarul. Bownd in Gloth. 

PRICE, $2.50 
A new work from cover to cover. treating in a clen.r. 
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special directions for the successful hardening snd tem­
pering of all steel tools used in the arts, including milling 
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implements of steel, both lar�e and small. In this work 
the simplest and most satIsfactory hardening and tem­
pering processes are given. 

GAS, GASOLINE AND 
OIL ENGINES 

By GARDNER D. HISCOX, M. E. 
365 Page8. Large Octavo. 111ustrated with 270 Handsome 

Engravings 

Price $�.I)O 
The only American book on an interestinj;l' subject. 

Full of general information about the new a.nd popular 
motive power, its economy and ease of manallement. 
Also chapters on Horsele�s Vehicles, Electric .Light­
��'8.rg�g.ri

ne PropulSion, etc. Revised 8nd much 

Horseless Vehicles, 
A u toIllo biles and 

Mo tor Cycles 
Operated hy Steam, Hydro.Carbon, Electric 

and Pneumatic Motors 
By GARDNER D. HISCOX, M. E. 

Larg, 8vo. 316 ll!ustrations. Cloth. '60 Payes 

Price $3.00 
A practical 1.'reatise for A lltomobilists. Manufac­

turers, Capitalists, Inventors. Promoters and everyone 
interested in the development, care and use of the 
Automobile. This work is written on & broad basis, and 
fO

mprhJeS in its scope a full description, with illustra-
a��:n��fjoi���

l
�fOt�b�b�ts�0fm

e
;��:t �����y���

i
�� 

the times, contributing to the pleasure a:ad business 
convenience of mankind. This book is up-to-date and 
very fully illustrated with various types of Horseless 
Carriages, AutomobiJes and Motor Cycles, with manY' 
details of the same. It also contains .. complete list of 
the Automobile and Motor Manufacturers, with their 
addresses 8S weH as a list of patents i8s,":ed since 180'16 on 
the Automobile Indn.try. A full Illustrated circular 
"'il� be sent free to any address. 

IF' Flul dacripMAJe circulars oj arove books will be mailed 
free upon appiicatioro. 

MUNN I. CO. , Publ ishers, 36 1 Broadway, New York 

Scientific American. 
Ores, chlorinating and hromlnatlng, Haw· 

klns & �'ox . . . . . . . . . . . . . . . . . . . . . . . . . . .  727 , 6211 
Oxidizil1g fU l'nacp, metal, J.  W. H . •  JallH'8 7��, 1,�)!) 
Packing, O. T. Raymond . . . . • . . . . . . . . • . • . .  72 , ,� . m 
Packing, pipe joint, �. U. 'Vright . . . . . . . .  7�H,U�G 
Packillg, rod, r.r. 'V. Mitchell . . . . . . . . . . . .  72�, 1 24 
Pad moh�t{'ner and letter-copying pl'e�s, 

727, S34 
padl�)��:)iIll��l, S��y �' . .  ���

i
"�

i
.���·� :  : : : : : : : : :' 727, 705 

Pull handle, detachuble, A. R. Ay80l1 . . . . . . 
7
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Paper box machine, Davis & 'Veuster . . . .  0 0\.1 
Paper holder, roll, L. T. Arnold . . . . . . . . . .  727,�74 
Parcel carrier, J. B. Phillips . . . . . . . . . . . . 7

7
2

2
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7
'
,
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}
.C, Paste jar, C. B. Gordon . . . . . . . . . . . . . . . . . .  0 

Pasting device, C. I�. Dulin . . . . . . . . . . . . . . 727, Go2 
Peanut or coffee roasting au<l warming 

device C.  North . . . . . . . . . . . . . . . . . . . . . .  727, 674 
PermangaI'mtes, products of, 'V. lIickmull11 727,7�2 
Phosphate distrilmtor, N.  'V. John�oll . . . .  727, 9<)7 
Photographic printing apparatus, H. H. 

Mclntire . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727, 070 
Piano pedal locking uttachment, A. J. New-

by . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727, 07:3 
Picker stick bunter, (; . Swift . . . . . . . . . . . .  727, S51) 
Picture apparatus, moving, G. M. Higgins 727 , U-!8. 
Pie rolling machine, H. H. Jones . . . . . . . .  728, 1 71 
Piling' and mf'ans for sinking same, sectional 

sheet, II. A. Miller . . . . . . . . . . . . . . . . . .  727, nS!) 
Piling, comllositf', A. E. Brown . . . . . . . . . .  727,GSa 
Pipe crimping machiIws, shaping wheel for 

shef't IDPtal, A. H. Scherer . . . . . . . . . . . .  728, 020 
Pille fonner, sheet metal, S. �1. SchmPltzpr 72X, 1 7� 
Piston , C. L. Baast', , J.r . . . . . . . . . . . . . . . . . .  727 , ! );�7 
Plackf't clnsur<" M .  L. Pel'l'ottpt . . . . . . . . .  '. 727, G�1 
Plauter, cotton or pea, P . . r. Smith . . . . . .  728, J an 
Plants from strpams, apparatus for rt'mov-

ing, A. I\: ing . . . . . . . . . .  , . . . . . . . . . . . . . . .  727 , �07 
Plow, -douhh', R. V. E. RasIDnsspn . . . . . . . . 72�,O 1 O  
Plow plant protpctor attachment, I .  "T .  

I-Ja�8 . . . . .  - . . . . . . . . . . . . . . . . . . . . . . . . . . . .  72H.( I'?-I-
PIng muehhlt', \V. R. �Iontgomel'Y . . . . . . . .  727 , Ht iti 
PIH'Uluatic hrakp, dOllhle acting, A. A. 

Fickl'nschpr . . . . . . . . . . . . . . . .  _ . . . . . . . . .  72 7 , 77;� 
Pnpumatic 8pring, H. L. Sandprs . . . . . . . . . .  727, nnO 
Pockl't kllift', ,J. 'Veil . . . . . . . . . . . . . . . . . .  ' . .  727, 72-1-
Post officC' cahillf't, II. G. Wagner . . . . . . . .  728, ori:{ 
Prpeipitatillg apparatus, P. W. McCatfrpy 728, 1 2tl 
Printer 's gall .. )", E. Hall . . . . . . . . . . . . . . . . . .  ZI2

27
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Printer's gallpy, W. A. }�uucett . . . . . . . . . .  -t 
Pl'ojPctill', M. C. Regan . . . . . . . . . . . . . . . . . .  72�,01 2 
Protl'uctm', triangle, and curvC', combined, 

,.' . W. Otis . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,H�O 
Pruning saw, pneumatic, 'V. young . . . . . . . .  72H, Ot;!) 
Prnnillg shp81"8, pneumatic, \V. young . . . .  72�, Otl� 
Pul1Py, R. \V. DulL . . . . . . . . . . . . . . . . • . . . . . .  727 , U Hi 
Pulp .scrt'('II, eentrifu�lll, .J. II. Bakt-'l' et HI 127 , S7� 
Pump motor, J. A. \Vol'kman, Sr . . . . . . . . . .  72�, OH-l 
Pump, rotary , "'? B. ('ook . .  " . . . . . . . . . . . . .  727, 740 
Push hutton, Plpctric, J. Y. Ptu'kp . ,  . . . . . .  727,!)!)U 
Puzzle, Ingrum & 'Vyallt . . . . . . . . . . . . . . . . . .  72 7, SOO 
Radiator, ai l' ht'utillg, J. A. �IcDHll it'I . . . .  727, ut.i8 
Radiator SUp}lOl·t, lI. n. Kt'llo�g . . . . . . . . . .  721, UtlU 
Railway carriage coupling, uutolllutie, .J. 

\VillisOIl . . . . . . . . . . . . . . .  , . , . . . .  , . . . . . .  72H, l S-1 
Railway calTiagt', ship, B. Klrseh et HI . .  72S, 1 1 7  
Railway guard rail SUp}lOl't, O .  Paulhus . . . .  727, UIJ!) 
Railway ruil joint, rl\ Higgins . . . . . . . . . . . .  727, 7U4 
Ruilway rail joint hasp vlat .. , It. B. Charlton 727, U02 
Railway SiglHll , A. ,\�. Olund . . . . . . . . . . . .  , .  727, tl7� 
Hailwuy sigllnl eOlltr-ollillg SystPIIl , plpc-

t l'l(', G. (. ihl.s . . . . . . . . . . . . . . . . . . . . . . . . .  72S, 1 6-l 
Hailway tit', .T. '1'. Shaw . .  � . . . . . . . . . . . . . . .  72S ,02S 
Ruilwuy tip, lIH'tallic, C. So  Ht'itz . . . . . . . .  72�, O:W 
Railwuy track ruils, llH'thml of amI apllar-
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Recreation devicp, .r. 'V11son . . . . . . . . . . . . . . 72,S,OH2 
Rpfl'igeratol', J. Hossi . . . . . . . . . . . . . . . . . . . .  728,4117 
Rt'gister, J. L. (Hips . . . .  _ . . . . . .  , . . . . . . . . . . .  727, 782 
RivPl clltt!'r, Eo I" . Galloway, Jr . . . . . . . . . .  727 , 6 1 0  
Roadwu.rs, sidewalks, ptc. , construction of, 

G. D. Wansi>rollA'h . . . . . . . . . . . . . . . . . . . .  728,036 
Rollt'rs 'vith iuelia ruhhpl", pte . ,  machine for 

coveriug, R. MilIH' . . . . . . . . . . . . . . . . . . . .  727, 664 
Ropp clamp, J. S. IIt'l'IHllIlSOll . • • • • • • • • • • • • •  727,n46 
Rotary t'ngiIlP, II. C .  Essillgton . . .  � . . . . . . .  727, 76U 
Rotary f'Ilgillt', N .  S. rt'aylor . . . . . .  : . . . . . . .  727, 861 
Hotary pngiw', I'; . BI llCkt'l' . . . . . . . . . . . . . . . .  72�,077 
Hotary t'llgilit', A .  Box . . . . . . . . . . . . . . . . . . .  728, H i7 
Rotary ste&ID engitw, S. Olsen . . . . . . . . . . . . 727, H77 
Rule gage, E. A. Bir('ht'r . . . . . . . . . . . . . . . .  727, 884 
Rule, mpasurillg, 'V. I�. Sen'ranee . . . . . . . .  728, 137 
Sand box and mechanism for actuating 

same, J. 'V. I�lIdean . . . . . . . • . . • • . . . . . .  72R,OH4 
Sash fastener, C. H. Hook . . . • . . • • . . . . . .  727,HfiO 
Sash fastener, �\ Keilwerth . . . . . . • . . . • . . •  · 727, nnS 
Sash holding device, G. F. Lyman . . . • . • • •  727 , � 1 5  
Sash lock ,  J. MacVane . . . . . . . . . . . . . . . . . •  727,984 
Sashes, nutomattcally operating wiudow, C. 

RIIPP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728, 1;m 
Scale and chord indicator, E. L. Sunford 727, 8-1-6 
Scale, weighing, Swihart & Hoyt .  . . . . . . . . . 728,046 
Scraper or self loading cart, whp('lpd, C. 

H. Sawyer . . . . . . . . . . . . . . . . . . . . . . . . . . .  72 8 , 1 ;]6 
Screpn or storm window attachmput, It. I�l-

lillgson . . . . . . . . . . . . • . . . . . . . . . . . . . . . . . .  728,on:{ 
Kcrt'w anchor, T. Tribe . . . .. . . . . . . . . . . . . . .  728, 1 -1-\ 
Ht'ul [) I'pss, ratchet, E. J. Brooks . .  , . . . . .  727,800 
Spallng and stamping machiJw, letter, J. 

N. Stacy . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728, O:�6 
Sealing appuratus, jar, 'V. 11. I Ioniss . . . . . .  727 , 631 
Sealing means, vpssel, J. M. Hicks . . . . • •  727,947 
Seaming machinE', automatic donblp, J. G. 

Hodgson . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727 , 030 
Sectional boiler, L. R. Lluhy . . . . . . . . . • . . . •  727 , S1 4 
Shade cloth t l'immpt·, 11\ �lcDalliels . • • . . .  727, n67 
Shade roller bracket, B. F. JohnfloIl . . . . . • 727, 802 
Shatt cOBnection, adjustahlp, G. P. Clark . . 727, DO:� 
Ships at sea, system of coa ling, A. K. If'in-

lay . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727,774 
Shirt sleeve shortener ami cuff fastener, 

S. O. Grave . . . . . . . . . . . . . . . . . . . . . . . . . .  727,935 
Show case, W. BO'Yer . . . . . . . . . . . . . . . . . . . . .  727, 887 
Shuttle, sp]f threading, S. B. Cutting . . . .  727, 504 
Sickle bar clip, ball hearing, I. Trimble . .  727, S64 
Signaling or calling system, electrical, C. 

B. Smith . . . . . . . . . . . . . . . . . . . .  727, 702 to 72 7 , 704 
Sink strainer, E. E. Weed . . . . . . . . . . . . . . . .  72S, 059 
Sipbon, S. W. Miller . . . . . . . . . . . . . .  727, 990, 727, 9111 
Slaughtering apparatus, J. H. Cook . . . . . . . .  727,GB! 
Sleigh runner attachment, vehicle, E. KuisPI' 727, 037 
Sliding gate, A. Mason . . . . . . . . . . . . . . . . . . . .  727 , 8 1 8  
Smoke in furnaces, preventing, \Vilson & 

Kpm,)·Wclch . . . . . . . . . . . . . . . . . . . . . . . . .  727, 729 
Socket cover and shade holder, comhined, 

E. Gothherg . . . . . . . . . . . . . . . . . . . . . . . . .  727,U31 
Sound recorder, automatic, Emerson & 

Cupps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727 , 1 )21 
Sound recording tablpt, .r. 'V. Joncs . . . . . . 727, !J60 
Spped changing box, Lp Blond & Gropne . .  727,!J77 
Spindle. See Spinning flililldip. 
Spinning frame bolster rail, D. A. Tomp-

killS . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727 , 7 1 5  
Spinning slliudle, M. E. Sullivan . • • • • . . . . .  72S, 042 
Stairway, traveling, I. H. Venn . . . • . . . . . .  727 , 72 0  
Stamp, chronometric, F. A. E. Burda . • . . . .  727, 745 
Starn" mill, C. C. Lune . . . . . . . . . . . . . . . . . . .. . 727 , SM 
Steam engiIlP, C. Crompton . . . . . . . . . . . . . . . .  727,752 
Steam generator, vertical, I�. Estahlie . . . . . .  727,770 
Stitching machilles, machine tOI' f,'pding 

pamllhlt,ts, etc. , to, ,r. C .  Ro(l�eI's . . . .  727, 6D2 
Stok('r, ulPchuuical, P. J. Harlemall . . . . . . .  727, D-lO 
Stove, hot hlast, J. l{enupdy . . . . . . . . . . . . . .  72H , 1 85 
Stove or runge, B. · 11\ AllpIl . . . . . . . . . . . . . .  727,[,61 
Stoves, I'alIgps, ptc. , composition for dt'�tro.r-

ing and rpInoving carbon or soot from, 
A. R. Radtke . . . . . . . . . . . . . . . . . . . . . . . .  72S, 1 76 

Striking bug, It. Rpach . . . . . . . . . . .  , . . . . . .  72R, 1 77 
Suhmarinn construction , L. I.J. Rinahli . . . .  72X . 01 4 
Suspender belt coupling, Goldin & Glickman 727. 7R4 
Suspenders, H. C. Hlne . . . . . • • • . . .  ' . . . .  , . . .  727, 7H6 
Susp{�ndf'rs, II, L. A. SeideL • . . . .  -. . . . . . . .  72R.02fi 
Swagp hlock, H. B. Rlood . . . . . . . . . . . . . . . . . .  727, 885 
Switehhoard and circuits, electric, V. , G. 

AIl1l1e . . . . . . . • . . . • . . • • . . . • . . . . . . . . . . • .  72 7 . !)6;{ 
SWitchhoard, plpctrical, E. B. IlJllicott . . . . . .  727 , '7 6:{ 
Synchronizing apparatus for ultprnators, F. 

T. Dow . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,601 
SyrlnA'e, hypodermic, T. A .  Chappell . . . . . .  728, 1 60 
Tahlets, etc. , apparatus tor forming, E. 

Duhring . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,091 
Tank, R. G. Stone . . . . . . . . . . . . . . . . . . . . . . . .  728,n!l7 
Tanning extracts, makinA', M. Honig . . . . . . 727, 798 
Telephone, M. R. Hutchison . . . . . . . . . . . . . .  727, 634 
Telephone, W. L. Denio . . . . . . . . . . . . . . . . . . 728, 1 62 
Telephone and fire alarm system, combined, 

W. L. Denio . . . . . . . . . . . . . . . . . . . . . . . . .  728 , 1 61 
Telephone call annunciator, G. K. Jackson 727 , 801 
Telephone line signaling apparatus, F. E. 

Green . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •  

(Continued on page 404.) 

S uccess Abroad 

W1en , den 1 .  Feber 1903 . D ie grosste 
e i nze1ne Bestellung die jemalS gemacht 
wurde , 1st von der Osterre1ch1schen 
Regierung p1az1ert worden . 

Translation of above : 
After three " Vienna, Feb . 7th , 1 903. 
months of The greatest single order 
exhaustive for typewriters ever given 

. . . was placed by the Aus-competitive tests, It trian Oovernment."-
was ordered by .the For 1 ,200 Smith 
Ministry of Justice Premier Machines. 
t h a t  a l l  C o u rts 
of the Austrian 

Emperor Franz Josef E m p i r e  s h o u l d  
be equipped exclusively with the great success, 

75he Smith Premier 
Typewriter 

AMBRICAN SUCCESS BOOK LET MA ILED F R E E  ON REQU EST. 
In " The American Invasion " of Europe, the Smith Premier is a leading and important factor. 

The Smith Premier Typewriter Co. Syracuse, 
N. Y .. V. S. A. 

G A S O L  I N 'E 
E N C I N E S 

Marine & Stat io nary 
from 1 ·4 to 1 6  H .  P. 

A thoroug-hly !'tatisfactory engine 
at a moderate price. 

Write for catalogue. 
T H E  C L I F T O N  MOTOR WORKS.  2 33  E. CHfton Ave., CinCinnati, O. 

MAR I NE  Gaso l ene MOTORS 
:��
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We always endeavor to be on top, and for 1900 o1fer an 
engine built from Brand New Patterns, with new and original features-just what. other engines will have 
five years hence. 

I! you W'f:iJ' !ll �����������e:��£� S1fgJg�:;�H describ
-

ROCHESTER GAS E N G I � E  C O . ,  
69R Driving Park Ave., ROCHESTJ£R, N .  Y., U .  S. A. 

Volt Anuneters 
�������t��p�:i.

a
�:Jg�:�ahn 

f
�� ���

u
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in.z batteries, electric Ugbt, tefePhone and 
other circuits. etc. Also. Voltmeters and 
Ammeters for general meatolurements. 

Illr'Send for Circular. 

L. M. PIGNOLET. 80 Cortlandt Street, New York, N. Y. 

����� � - -- _ .  � -� ---
-- ---

Ma.rine Ga.s Engines 
Launches, Row Boats, Canoes and Boat Fittinp:s. Our 

prices are right. our work is right. Catalogue free. 
T H E  G E N E S E E  LAUNCH & POWER CO.,  Roche ster, N.Y. 
----- ---'.�--

Wells. Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac-
�':t��e�
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u
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c�t!t��!�� 

same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
Is required and send for lIlus. 
trated catalogne. Address Y!.!!lJ.,-�.!ll�I�l!'l�EJ�Il�. to��. SJ:�:1� CO. 

�\��1 �'f�tAM ®�@�tt@ 
Toledo � 

. .. 
Ohio,USA. 

l'he VUlcan I�on worKS co. 
Safety Tread 

Made to walk on with perfect safety. 

Steel, 
Brassl 

and 
Man­

ganese 
Bronze. 

Stairs, 
Coal 

Holes. 
Car Steps, 

Etc. 

For Elevators or wherever you walk, safety Is always 
secured by Its use. 

U N IVERSAL SAFETY TREAD CO , 4 5 Broadway, N.wYork 

SEARCHLIGHT 
Clear View Acetylene 

Searchlight 

���k;,
t
lS�

b
?�

S
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c
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ing, Sip:nal :lights, Locomotive Head­
li�hts, etc. 

Write for catalogue 

A M E R I CAN ACETY L E N E  STOVE CO. 

GRAN ITE ROOFING 
WHICH HAS B EEN ADOPTED BY TH E (!fADING RAlLROADS,MAIIUfACTURERS.ARCHIIIClSAliDBUILDERS " 

AS THE STANDARD READY ROOfiNG. \!-'RiTE FOR TESTI MON IALS, PHOTO PAM PHLET AND SAMPLES . .  
SEA GRIT-? , . .?;:::="::a�O"J'05IIION 

IWOOl RlT_iiii! . ' �"""'GRANITt CONPOS��. 

Marine Gasoline fngines 
3� to 10 H. P. 

Highest Grade Materials and Finish. 

Latest Improvements. 

The Best Sparking Device on the Market. 

THE PINCKNEY COMPANY, 
Nyack. N. Y. 

C OLD GALVANIZING fiil,ave all the Speltel" consumed tn galvanlzlng by the hot prO<'eM 
by lIsing our Patent Cold Galvanizing Process, as the amount of spelter 
10,1 .. rlro�' ;n Ihe hot p,oeo .. ,f n"d ;n on' P'"'"'' will give .ufllel.nt 

air and sea watl·r. Our Patent Process Is now In use all over the country. O:;O
I\���::O

i��I�::nir.
of

S�(lo�e�:�!��t-JJ.h! Sv
t
e:':X::dt O�: Co. ,  Jlerl"elilhotr Boat Dulldln .. Co., Townlilend & Downey, Armou)" PaeklnJt Co. Licenses granted on l'oyaJty bUlA. 

Sample and custom work done at our factory, ]08-1 10  W. 11th St. Main Office, 34M Broadway. U. S. ELECTRO.GALVANIZING CO. 

AMERICAN COVERED SPARKING-PLUG 
Is so constructed as to prevent 011 or moisture brldgln� insulation on ontslde of 

f
l
g�i. F#I��:�

a
�itl:,

d
I'!��:�t t'b�'t,�:�:'�!ielWi��o;:;

a
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fully guaranted. Price, $1).00. Price, special sizes, on application. 
AM E R ICAN CO I L  CO.,  28 Newburn S t . ,  West Som.rvi l l  •• M .... 

© 1903 SCIENTIFIC AMERICAN, INC.
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Automobi les 

Electric and Gasoline 
Vehicles for Tou ring, Pleasure 

D riving, P rivate Ca rr iage Service 

and al l  k inds of busi ness uses 

Columbia Electric Tonneau 
By substituting a runlble seat or a hamper in 
place of the removable rear body, or by leav­
ing the rear platform vacant for heavy lug­
gage, the style of the vehicle may be changed 
to meet a variety of special requirements 

Our New Catalogue will 
be mailed on request 

In print and .illustration this cata­
logue is the most artistic book of its 
kind ever issued. The pictures and 
description cover the full line of 
Columbia automobiles, i ncluding 
Electric R.unabouts, Victorias, 
Phaetons, Surrey s, Tonneaus, 
Cabriolets, Coupes, Broughams, 
Hansoms, Busses, Special Service 
aAd Delivery Wagons, Trucks 
and the new 24 - H .  P. Columbia 
Gasoline Touring Car. 

r?lrOrdersjor Broughams and Coupes 
for September delivery should be placed 
immediately. 

Electric Vehicle Co. 
HARTFO RD. CONN_ 

New Y o r k  Salesroo m : 1 34- 136- 138 W. 3 9th St. 
Opp. Mdropolitan Opera House 

BOMton : 14-16-78 Stanhope St. 
Chlett.jfo : 1421 Michlcan Ave. 

What the Critics Say 

AutomobiliHts througbout the country and many abroad 
give the greatest possible praise to the 

CONRA D Gasoline Motor Vebicles 
for their beauty. comfort, Simplicity, r.llability and 
durability. Carefully selected matertals and tbe best 

���c:r;t\�:���'ile'r:������S�f;:fan;fd:::ed. lllustrated 

CONRAD MOTOR CARRIAG E CO., Buffalo, N. Y. 

T H E  T U R NER BRASS WORKS 5 7  M I C H I GA N  S T_,  C H I C A G O _  
A L U M I NUM , B R ASS A N D  B R O N Z E  CAS T INGS 
MACH I N I NG , STAM PING,SP INNING.P O L l 5H I N G ,  
PLATlNG _ 
E::iTIMA TES FURN I SHED ON SPEC IAL  WORK. 

America's Motor Makers 
We are still perceptibly 
in the lead as manufac­
turers of Automobile 
and Marine Gasolina 
Motors. We take pride 
i ll making them per­
fect. Let us also sat­
Isfyyou. 

Butralo GS80llne 
M.otor Co. 

Depew and Bradley 81&, 
BUFFALO, N. Y. 

Scientific American. 

Telephone or ether cables, device for rein-
8ulating ell:'ctric and aerial, J. Daggett 727, 756 

Telephollf' splecting deYicf', \V. D. Watkins 728, 147 
TelephOlll' sppcial directory, L. .:\1. Bannan 727, 880 
Telephone system, C .  B. Smith . . . . . . . . . . . . 727,701 
Telescope, U. l1'ol'bes . . . . . . . . . . . . . . . . . . . . . •  727, 77tl 
Tempel'atul'('s, the liquefaction of gast:'s, and 

the separation of the constitll(�nts of gas­
eous mixturt:'s, apparatus for producing 
lGw, C .  Linde . . . . . . . . . . . . . . . . . . . . . . . . . . 72�, 17� 

TemperaturE's, the liquefadion of gases, and 
the separation of the constitut:'nts of 
gaseous mixturps, producing low, U. 
Linde . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 72 7, 650 

Thill coupling, G.  S. Eliglpr . . . . . . . . . . . . . . . 727, tl04 
Thread cuttpl', �Tehner & Keullst . . . . . . . . . .  727,867 
Timber, preservation of, R. liroll . . . . . . . . . .  727,S75 
Tirp, ll .  H .  Ratlovicb . . . . . . . . . . . . . . . . . . . .  728,009 
Tire fastt'nillg, J .  If. Byers . . . . . . . . . . . . . . 727,746 
Tire for vehicles, rubber cushion, A .  H. 

Brintnell . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727, 582 
Tire joint fastening deVice, pneumatic, El. 

Ilt:'l'cevul . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,002 
Tire, resilient, A. \V. Hockman . . . . . . . . . . . . 728, 1 06 
Tire, rubbpl', R. Austin . . . . . . . . . . . . . . . . . . . 727,877 
Tobacco pipp, M .  11� . Hahn . . . . . . . . . . . . . . . . 727, 789 
Toreh for destroying insects, S.  M .  Hes3 . . 727, 628 
Trace, harness, J .  Z k·glt'r . . . . . . . . . . . . . . . . 727,730 
Trolley contact df'vice, U .  L. ��itch . . . . . . . .  727, 608 
Trollt'y catcher, J�. Limauge . . . . . . . . . . . . . .  727, 649 
Truck, J. M .  Hansen . . . . . . . . . . . . . . . . . . . .  727,618 
Truck holster, L. A .  Shepard . . . . . . . . . . . . 728,030 
Truck, car, E. 'V. Summpl's . . . . . . . . . . . . . .  72H, 04H 
Truck, radial car, R. L. Ellery . . . . 727,918, 727,919 
Tubp. See Mailing tube. 
Tube bending machinE', J. E .  O ' Donnell . . . .  727,676 

I Tube compl't'ssing machine, R. l{uhn . . . . . .  727, 642 
rrulling pin, C levellgpr & Field . . . . . . . . . . . .  727,589 
Tunnel c01lstruction, D. L. Hough . . . . . . . . . .  727, 799 

a 
WatGh Stiffened GOlD 

Watch Cases 
are guaranteed for25years. ,Few 
80lid gold cases will last that 
long without wearing too thin. 
to safely protect the work.. It 
you want a. watch case tor pro. 
tection, durability and beauty, 

the B088 with the key­
trade-mark .tamped 

Send tor booklet. 
T H E  K EYSTONE 

WATCH CASE CO., 
Philadalpilia. 

TurbhH', A. Schenck . . . . . . . . . . . . . . . . . . . . . .  727, 698 i;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;I1--��;;;;:---�:::-;:�;:-;;:�::=-:�;--
Turhine, plastic fluid, C. G. Curtis . . . . . . . .  727,912 
Turbine rpgulating (}pvi ct', stpam, J .  Stumpf 728,041 I '.rurbill�, steam, �'. D. :-lhppherd . . . . . . . . . . 728' 138 1 
Twyers, cap and pepp hole for blast fur-

nact', G. R. ,Joh nson . . . . . . . . . . . . . . . . . .  728, 1 1 1  
Typewriter attachment, G .  A .  Danielson . . . .  727, 595 
Typewritf'r inking appliancp, S .  W .  Turner 728,050 
Typewriter table aud cabinet, M .  S .  Eylar 727,922 
Typewriting machine, C. F. Hopkins . . . .  72 7, 951 
Typmvriting machine k(lY action, R .  J.  

Fisher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727 , 00 7  
Typewriting machine tabulating mechanism, 

C.  A .  Joerissen . . . . . . . . . . . . . . . . . . . . . . .  728, 170 
Umbrella, J. H .  Sprague . . . . . . . . . . . . . . . . . .  728,035 
Vacuumizing and donble seaming machine, 

Norton & Hodgson . . . . . . . . . . . . . . . . . . . .  727, 675 
Valv(l, gas engine rotary, S .  H .  Dyer . . . . . . 727,917 
Valve mechanism, J. '1'.  Fenton . . . . . . . . . . 727, 772 
Vehicle con trolling mechanism, moter, F. 

O .  �'arwell . . . . . . . . . . . . . . . . . . . . . . . . . . 727,923 
Vehicle draft attachment, C. J. Bolte . . . . 727, 886 
Vphiclp, motor, B. V.  Uovert . . . . . . . . . . . . . . 727,910 
Vphicle storm Shield, I. O .  Denman . . . . . .  727, 59� 
Yehiclf' storm shield attachment, J .  J. 

Russel! . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727, 844 
Vessel, marine, J .  McMillan . . . . . . . . . . . . . .  727 , 827 
V�sst'l or diving apparatus, submarine, R. 

Sinclair . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728,031 
Vise, C .  W. Orvis . . . . . . . . . . . . . . . . . . . . . . . . . 727, 679 
Voting booth, Barrow & Bowers . . . . . . . . . . . .  727,735 
Voting machine, W .  A. Swaren . . . . . . . . . . . .  728,045 
Vulcanizing apparatus rack o r  holder, W. 

R .  Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . .  727,856 
Wagon box and end gate, W .  Ellis . . . . . . . . 727,920 
Wagon brake, automatic, W .  H .  Beard . •  727 , 737 
Wagon, dplivery, J. V. Macdonald . . . . . . . . 727 , 8 1 7  
,\Vagon \vheel, J .  lIcCallum . . . . . . . . . . . . . .  727, 825 
""'urp stop motion, F .  A. \Yhitmore . . . . . .  727, 728 
Washer manufacturing machine, G. Fraser 727,931 
�"'atch, stem windillg and setting, W. W. 

Dudley . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728,090 
'\VatchmakE'r ' s  cabinet, P. C. Hall . . . . . . . . . .  727, 938 
\Vatpr IpVE'l indicator, J .  Dewrance . . . . . . . •  727, 599 
Watf"ring device, automatic, J. M. Day . . . . 727 , 597 
�Tatering tank, stock, F.  E .  & C .  E. Rich-

a rds . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  728, 133 
Weeder, F .  J .  Kel!y . . . . . . . . . . . . . . . . . . . . . .  727, 804 
'\Velding, electric, Schurek & Giesler . . . . . . . . 728,023 
Welding machinE', automatic electric chain, 

C .  A .  Leuenberger . . . . . . . . . . . . . . . . . . . .  728, 1 1 9 
Well drilling tool wire rope socket, Double 

& Karten . . . . . . . . . . . . . . . . . . . . . . . . . . . . 727, 759 
Wheel and rail brake, combination, J. Red-

mond . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 728, 130 
WhE'el chair and hammock, combined, L. C. 

Bul!ock, Jr. . . . . . . . . . . . . . . . . . . . . . . . . . .  728,082 
Windmill, G. B .  Edgar . . . . . . . . . . ... . . . . . . . .  f27, 762 
Winding spindles, stop motion for twine, 

B. B .  Bo'ver.3 . . . . . . . . . . . . . . . . . . . . . . . .  727, 888 
Window, C. Bicke l . . . . . . . . . . . . . . . . . . . . . . . . 721 , �82 
Window dust and a i r  guard ,  J.  T. Guleser 727,936 
Window screen, E. L .  Lloyd . . • . . . . . . . . . . .  728, 1 2 1  
Wire rope making machine, S. W .  Coriasco 727,751 
Wire to other obj ects, rigidly securing, E. 

P. Lehmann . . . . . . . . . . . . . . . . . . . . . . . . . . 728, 1 1 8  
Wood impregnating apparatus, J. L.  Ferrell 727, 928 
Wrapping machine, J .  H .  Felmlee . . . . . . . .  727,927 
W rench, W .  H .  Preston . . . . . • . . • • • • . . . . . .  728,007 
·"rringer. See Mop w ringer. 
Writing apparatus, ciphe-r, G. W. Dudley . .  
Yoke, animal, W .  M .  Landers . . . . .. . . . . . .  . 
Yoke, neck, R. W. Sparks . • • • • • • • • • • • . . • •  

DESIGNS. 
AdvertiSing clock case, R. S. Wlesenfehf . .  36, 31 9 
Badge or similar article, H. F. Blogg . . . . . .  36, 8 1 4  
B o x  cover, H. L .  C roll . . . . . . • • • • • • . . . . . . . .  36, 317 
Chand£'lipr, G. H .  U llman . . . . • • . . • . . .  36,326, 36, :l27 
Divan framp, D. PE'pper . . . . . . . . . . . . . . . . . . . .  :l6, �2� 
��abric, t('xtile, C .  Sackman . . . . . . . . . . . . . . . . :lO,:�2H 
I n kstand, D. C. Cahalane . . . . . . . . . . . . . . . . . . . .  :W, 31 S 
Lamp, illuminating, · W. De Freitas . . . . . . . .  :l6, B20 
Rangp, G. W .  Cop� and W .  L. Bertram . . . . 36, :I:H 
Spoons o r  similar articles, handle for, E. 

Crees and C .  S.  Court . . . . . . . . . .  36,:U 5 ,  :1f3, : n o  
Stove, cooking, A .  F .  Harter . . . . . . . .  36,32 1 , :W.322 
Stove, heating, A .  �" Harter . . . • • • . . . . . . . .  30. 323 
Stove ornament, F .  E .  Lee . . . . • • . • • • . • . . . .  36, 325 

TRADE MARKS. 
Antipyretics, narcotics, and soporifiCS, J. 

O .  Hunicke . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 361 
Asphalt and aspbalt compositions, G. C .  

Warren . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 319 
BpveragE', certain named, ��.  S.  Doud . . . . . . 40,:H9 
Bituminous composItion or cemE'nt, Wa rren 

Brothers Co. . . . . . . . . . . . . . . . . . . . . . . . . . .  40, 320 
Bookcases and tiling cabinets, sectional,  Yaw-

m a n  & Erbe Mfg. Co . . . . . . . . . . . . . . . . .  40, 325 
Boots and shoes, ladips' leather, H. E. Gup-

till . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 303 
• Boots and shoes, leather, J. A. & W. Bird 

& Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,364 
Cement for uniting rubber o r  leather sur 

faces, waterproof, Ohio Rubber Co . . . . . .  40 ,322 
Cement, Portland, I llinois Steel Co . . . . . . . . 40,321 
Cleaning agent for wood, metal, and other 

a rticles, A .  Davin f' t  Cie . . . . . . . . . . . . . . 40, 318 
Cleaning preparation, certain named, Wil-

liams & Sanders Mfg. Co . . . . . . . . . . . . . .  40.342 
Cloths and stuffs of wool, worsted, or bair, 

Wm. Fulton & Sons . . . . . . . . . . . . . . . . . . . .  40,:168 
Coats, trousers, and overalls, men's, Moro-

tock Mfg. C o  . . . . . . . . . . . . . . . . . . . . . . . . . . 40, 365 
Coffee, C. H. Conrad . . . . . . . . . . . . . . . . . . . . . _ 40,350 
Confpctionf"ry, Hazen Confectionery Co . . . . . . 40,346 
Confpctionpry, J. A .  Dowie . . . . . . . . . . . . . . . .  40,347 
Corsets, corspt waists, and underwaists, Df 

BpvoisE' Waist Co . . . . . . . . . . . . . . . . . . . . . . 40, 298 
Dental tilling and remedy, antiseptic, E. W 

Dodez . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,353 
Dental preparations, certain namE'd, T .  L 

Hill . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ' 40, 352 
Dentifrices, Hall & Ruckel . . . . . . . . . . . . . . . . . .  40,307 
Dietetic preparations, A .  C .  A .  Holzapfel . .  10, 344 
Disinfpctant and gprmicide, Cyphers Incu-

hator Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40. 006 
Drpss ship Ids, Canfield Ruhber Co . . . . . . . . . . �, 366 
Dyestuff or coloring mixture for leather, 

Stamford Manufacturing Co . . . . . . . . . . . .  40, 341 
Fertiltz{'rs, manufactured, Swift Ff"rtilizer 

Works . . . . . . . . . . . . . . . . . . . . . . . . 40, 329 to 40,3"7 
Food suhstancps, oleaginous or unctuous, 

Sehwarz.child & Sulzberger Co . . . . . . . . .  40,3' 7 
Food s. flaked cereal, Price Cereal Food Co. 40. :l 1 6 
GSJlln. certain named, G S. Mumford • • • • . .  4(J,3v1 

(o.mt&tl_ on page 4OD.) 

H A N DS 
Gre-Solvent Instantly dissolves and removes 
machine j/rease, paint and ink. Miles abead of 
soap. Harmless. Antiseptic. By mail, prepaid, 
llJc. and 2�c • •  stamps. Sample free to deaJerS. 

Correspondence solicited. 
THE U T I LITY CO •• 2 2 7  G reenwich St.,  New York. 

Tno Cooturg Tonost 
7' H. P. GASOLINE CAR 

A Llgbt Touring Car at a Reasonable Price 

F. O. B . $750 
Factory 

The Most for the 
noney Bver Offered In an Automobile. 

Write for Catalogue. Terms and Full Particulars 

CENTVRY MOTOR VEHICLE CO. 
Syracuse. N. Y .. V. S. A. 

Gas Engine 
IGNITER 
���IJj�t,:'t ���n':r��\g�i!n:��: 
Latest and most improved model. fir Serif !O'r Gtrcular. 

� ., "" . . , 
- \ �' .tl � J • 

, l1 " '"- ' 
Carl is le  & Fi nch Co.,  233 E. C l ifton Av • • Cincin nati, O. 

For PIPE-THREA DING 
or CUTTING 

there Is no machine on the market that can com. 
pate for eR.Se of operation and excellence of work 
with FORBES PATENT D I E  STOCK 

MACHINE No. 30. 
Range )(-2 In. R. & L. 

abY�� 1�:;I�':ri�tr��
n
!f �h� �it�fn:;;s� adJ:� 

���. be �it!h���� :!;I:���l�Ot� �2hin� ;1= CATALOGUE FRRR. 

CURTIS & C U R T I S  CO .. 
6 G8.!"den St., Bridgeport, Conn. 

Accurate Metal Gears 
Can furnish anything in 
this line. Get our prices 

THE NEW PROCESS RAW H I D E  CO. 
Syracuse, N .  Y_  

M U R R A Y  
PRICE $25.95 

S E V E N T E E N  Y E A R S  
o f  honest, straightforward and enviable business 
reputation is back of every h Murray " Vehicle. Har­
neE'S and Saddle. A nd tbey cost no more tban the 
"unknown kind." We guarantee every " MURRA Y" 
Vehicle that leaves our faetory against breakafle for 
two years. Our line Is most complete, consistmg of 
Buggies,  S u rreys. Phaeto ns, Road Carts. Road 
Wagons B i ke Wagons, Traps. Spr ing  Wago ns, De­
l ivery Wagons, M i l k  Wagons, M a l l  Wagons, Bakers' 
Wagons,  Butchers' Wagons, Laundry Wago ns, Pony 
Vehicles, Farm Carts, Farm Wagons,  Contractors' 
Carts,  Contractors' Wagons, D u m p  Carts. 

SADDLES and HARNESS 

W I LBER  H. M U R RAY M FG.  00. ,  CINCINNATI, OHIO. 

A PATENT GIVES you an exclusive right to your 
invention for a term of seventeen years. You can 
sell, lease, mortgage it, assign portions of it, and 

grant licenses to manufacture under it. Our Patent 
system is responsible for much of our industrial progress 
and our success in competing in the markets of the world. 
The value of a successful Patent is in no degree commen­
surate with the almost nominal cost of obtaining it. In 
order to obtain a Patent it is necessary to employ a Patent 
Attorney to prepare the specifications and draw the claims. 
This is a special branch of the legal profession which can 
only be conducted successfully by experts_ For nearly 
sixty years we have acted as solicitors for thousands of 
clients in all parts of the world. Our vast experience en­
ables us to prepare and prosecute Patent cases and Trade 
Marks at a minimum of expense_ Our work is of one 
quality and the rates are the same to rich and poor. Our 
unbiased opinion freely given. We are happy to consult 
with you in person or by letter as to the probable patent­
ability of your invention. 

Hand Book on Patents, Trade Marks, Etc. ,  Sent Free on Appl ication. 

MUNN t& CO • •  Solicitors af Patents. 
Branch Office, 

625 F Street, Washington, D. C. Main Office, 

361 B�OADW A Y. NEW YO�K. 

© 1903 SCIENTIFIC AMERICAN, INC.
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HENR Y CAREY BAIRD &; CO •• 
INDUSTRIAL PUBLISH ERS,BOOKSELLERS & IM PORTERS, 

810 Walnnt St •• Philadelphia. Pa •• U.S.A. 

JT Our New and Revised Catalogue of Practical and 

�::iil1�ft���1w�g:�:Qgp�ii';;, U���foX, BG�:1o::' 
.4ss(tying. Analysis, etc.; a Catalogue of Books on Steam 
.and the Steam Envine, Machinery, etc.; a Catalngue of 
Book' on Sanitary Science, Gas Fitting, Plumbing. etc., 

and our other Catalogues and Circulars, the whole cO'l'erVn� 
.every branch of SCience awlied to the Arts, sent free and 
,tree of posta;;e to an1l<>'U' on any part of t he world who 
will furnish his address. 

ROSE POL YTEOHN IO  INSTITUTE 
'Terre Haute. Ind. A Col1t>ge o f  Engineering. Mechanical, 
Elt'ctrical, Civil Engineering ; Chemical course, Architecture. Exten­
Bivt� shops. Modernly equipped laboratories in every depa.rtment. Ex­
;peuses low. 21st year. For catalogue address 

C. L. MEES, Preoldent. 

G a ult'S, llall -' propelling, Strauss :\Ianufactur-
. ing Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40.293 

Geluthl, prl'pa l'pd, 'Vhitman U rocl-'l',r Cu • • • •  40 .. 34:;-
Hair preparation, H. , U.  Edwards . . . .. . . . . . . 4Q,aOS 
Hosipl'Y, Lord & Taylor . . . . . . . • . . . •  40,2!J9 to 40,::W2 
lust.'ct POWdl'l'S, C.  E.' -'Ybitphul'st . . . . . . . • . .  40 ,�5 
Lamps, lllcandt:'scellt electric, J. H. B un-

nell & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,3201 
!:.eather, picking, James II .  Billington Co . . •  40,363 
MachillPs� lOOUlS,- apparatus, and devices for 
; certain named - llUl'POSl'S, R. KrolL • • • • •  40,328 

Ma tch boxes, Ct�rtaill named, James E. Blake 
Co. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,370 

Mattresses, Newark Spring Ma ttress Co . • • •  40,-369 
lIedicillal preparation for cure of certain 

named diseases, Houcheus Medicine Co. 40,311 
lfedicinal prepara tion for cure of certain 

named diseases, Eimer & Ampnd . . . . . .  40,359 
Medicinal preparations for the cure of certaih 

named diseases, Fitchruul Co . . . . . . . . . . . .  40,357 
l-Iedlcine, liquid, 1 .  P. Sprague . . . . . . . . . . . .  40,312 
Oils, lubricating, Columbia Lubricants Com-

9 
WH;\T Schapirograph ?  Paln�;�

y P��lt���V V����Sh�s: ' ;"�ci " p�ilit�r�; 40,339 

I!'; OIls, J. N. Hotr . . . . . . . . . . . . . . . . . . . . . .  40,338 
TilE D UPLIC.\.TOR that cleanly mnlti- Pen filling devices, certain nampd fountain ,  ;e; • copies auy thing written with pen or typewriter, also Beekman Novelty CO . . . . . . . . . . . . . . . . . . . .  40,297 4:"..) music, dra,..w in�� etc. Oue Origillal�\'e� 1 5U copi�s Pens, fountain, E. Todd, Jr . . . . . . . . . . . . . .  40,296 

� !'!shtn�.KJ!ll:v�� ��dm��u
�
e:�ivf su���� stp�i��: , Pow�t'rs, �oillplexion or face, l\fichieli Chem· 

complete, ca�size �utfit ���.oo. Lasts �or years. I l:al Co. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,?0� 
Sent 011 5 DA y�, F REE TRIAL WIthout de- Ra:'ZOi hones, S. R. D roescher . . . . . . . . . . . . . . 40,323 

posit. 'rHE S. A. SCHAPIROGRAPH CO., 265 Broadway, New York. Rem�dy for asthma, catarrh, hay fpv('r, and 
consumption, E. T.  Smith . . . . . . . . . . . . . .  40,310 

Thirteen Beautiful Descriptive Books 
FOR 26 CENTS. 

In the list of literature published by tbe Boston and 
Maine Railroad Passenger Department are thirteen 
boo!;.s entit led : 
.. The Merrimack Valley." 

. .  Among the Mou ntai ns." 

.. Lakes and Streams." 
. .  Lake S u napee ." 

•• Lake M e m p h re magog and About Th ere." 
.. Southeast New Hampshire." 

• •  Southwest New Hampshire." 
. .  Hoosac Country and Deerfield Val l ey." 

•• Val l ey 01 the Connecticut aod Northern Vermont." 
.. Al l  Along Shore." 

. .  Central Massachusetts." 
. .  The M o nad nock Region." 

. .  Fish ing  and H u nt i n g . "  

The books lrlve a delightful description of the dlll'er €1lT. re�orts OI New England, each book containing from 
thirty to sixty pac:es of interesting reading matter and 
beautiful i l lustrat IOns. 

One of these books will be mailed upon receipt of two 
<,ents and the wbole set will lJe mai led upon receipt of 
twenty -six cents in postage by the General Passenger 
Department, Boston and Maine Railroad, Boston. 

SAFE 
TIRES 

$3.98 
Do not be misled into 

buying any other tire 
bearing a name similar 
to tbat of our 

STERLING 
Puncture Proof 

tire, which is far superior to any other tire ever sold 
��e

s
�6�rs 1f·8:1�� �����:.�

r
���;��:).e

:�:t�B :r� 
It is made of superior fabrlc-four-ply-witb very 

heavy pure rubber cover. Strictly guaranteed, and 
confidently recommended for its excellent wearing 
��:�i

i
�rp

.
�

.
d
i
����iW

e
�gj.: to our famous Delaware 

Puucture Proof doesn't mean that it can't be 
.plerced if you try. but that It Is practically impossi­
ble to puncture it In every·day hard riding. 

Price of Sterling Puncture Proof 
Tires. per pair, S 3. 98 

Sizes : 28 x 1%, 28 x 1),0, 28 x 1%. 
ORDERS BY MAlL PROMPTLY FILLED. 

DELAWA RE RUBBER CO •• 
631 Market St., Dept. 81. PHILADELPHIA, PA. 

THE R IGHT KIND OF  " HOT AI R " 
Is that supplied to users of the celebrated 

UTICA HEATERS 
which are adap�ed for all climates and all 
fuels. 11 styles and 48 sizes. The NEW 
UTICA HEATER is made in 6 sizes for brick 
Betting or in pOI·table form. Most power-
�r�::.ti�t!��:��:l 

e
:::t P;�f:l� °f�(::t� 

Smyth Duplex Dumping Grate. Greatest 
heat for least fuel. 

UTICA HEATER CO., Utica, N. Y., U.S.A. 

STUDEDAnER. 
ELECTRIC 

AUTOMOBILES 
No Ezpert Chauffeur Needed. 

Can be Run Any Pay in the Year by Any Member of the FamUy. 
Wide Touring Radios. A Successful Hill Climber. 
Smooth Opet'8.tion. Reliable Brake Control. 
Great Stnmgth of Construction. Quiet Running. 
Can t:r=� �:l�alFy �:li::!��:: ;:���::���s�:!,th �� 

Rempdy for diseases of head, throat, and 
lungs, I .  B .  Everett . . . . . . . . . . . . . . . . . . .  40,358 

Salve , .T. B. Ford . . . . . . . . . . . . . . . . . . . . . . . . . .  40,355 
Scalp and skin dist-ases, solution used ex­

te-rnally for all, J. F. Draper & Co . . . .  40,35G 
Spindle and mule banding, Jamps H .  Bil-

lington Co. . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,362 
Starch, T roy Laundry Machinery Co . . . . . .  40, 34a 
Stomach drops, H. C. Lemke . . . . . . . . . . . . . .  40,360 
Syringes, J. Graham . . . . . . . . . . . . . . . . . . . . . . .  40,304 
Syrups, fruit, Royal Remedy & Extract Co. 40,315 
TalJlets, writing and spelling, J.  A. Marsh 40,294-
Tablewarp, plated, American Silver Co . . . . .  40,371 
Tanning material fol' leather, vegetable, 

Stam ford 1ffanufacturing Co . . . • . . • • • • . .  40,S4b 
Toilet Cl'pams and lotions, A .  F. Wood . • • . . .  40,354 
Tonic, Alfalfa Remedy Co . . . . . . . . . . . . • . . .  40,351 
Tonic, malt, Pahst Brewing Company . • . . .  40,:U4 
Tonic prepara tiOllS, general, S. R .  Fen Co. 40,313 
""ashing machines, hand operated, Horton 

Manufacturing Co. . . . . . • . . . . . . . . . • . . . .  40 , 326 
""atches and watch movements, Elgin Na-

tionul Watch Co . . . . . . . . . . . . . . . . . .  40,372, 40373 
'Vater colors and . oil  colors, Redeker & Heu-

nis . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 40,295 
'W"atf'rproof fabrics and articles made there­

from, cprtai n  named, H .  M .  Sawyer & 
Son . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  40,367 

Wine, Carmel Wine Co . . . . . . . . . . . . . . . . . . . .  40,348 

LABELS . 
"Always Ready Lowney's  Sweet Chocolate 

Powder, " for SWt·pt chocolate powder, 
WaltN M. Lowney Co . . . . . . . . . . . . . . . . . .  9 ,988 

" Best , "  for chewing gum, Best Gum Co . . . . .  9,084 
"Bug .Axe, " for insect exterminator, 'V. H .  

Whitcomb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,000 
"Butter Ball, " for cigars, Cole Lithograph-

Ing Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,993 
"Calumpt, " for coffel', Hornby, Nichols, 

Park"r Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,989 
"Celer,v Nerve Chewing Gum, " for che\villg 

gum, Celery Gum Co . . . . . . . . . . . . . . . . . . . .  9,9S5 
" 'Clark ' s '  'Ball Tip' Hold Back Spring Hinge 

Quick Acting , "  for hinges, K .  V. Clark 9,981 
"Cupidor, " for a hair tonic and restorer, L. 

Altmann . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  10,001 
"Dr. Lyons Footine Powders, " for foot pow-

ders, Lyons �"'oot Remedy Co . . . . . . . . . . . .  10,003 
"El Caribe, " for cigarettE's, cigars, and che-

roots, Stecher Litho Co . . . . . . . . . . . . . . . . . . 9,994 
"Goldpnrod , "  for a confection, Ptlngradt Co. 9,087 
" IIivp- R-IIoney Kiss Pure and Sweet, " for a 

confection, L. F.  Jordan . . . . . . . . . . . . . . . .  9,986 
"Kaw Valley Brand, " for mince meat, Charles 

Woltr Packing Co . . . . . . . . . . . . . . . . . . . . . . .  9,983 
"Lpe ' s  Chill Cure , "  for mediciue, C. H. Baugh 9,999 
"M. S. M. , "  for clothing, D. J. Kaufman . .  9,977 
"Mona rch ",Vild Cherry B i tters, " for bitters, 

W. H .  Dunn . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,996 
"Muskerry Club Old Rye Whiskey , "  for 

whisky, J. W. O'Connor . . . . . . . . . . . . . . . . . .  9,991 
"National M. C.  R. B rand , "  for roofing felt, 

C. B.  Jameson . . . . . . . . . . . . . . . . . . . . . . . . . .  9, 980 
"Piney Ridge Pure Rye , " for whisky, C. 

Lange & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,990 
URoyal Foot Wash , "  for a preparation for the 

fept, "' .... . J. Govan . . . . . . . . . . . . . . . . . . . . . . 10,004 
" Sana-Dermal Talcum , "  for talcum powd{'r, 

Schmidt & Co . . . . . . . . . . . . . . . . . . . . . . . . . . 10,002 
"Smi t h ' s  Trust Puzzle, " for puzzles, E. M. 

S m i t h  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,974 
"Sunshine Old. Reserve Ryp, " for whisk;\-, 

L. Sonnenschein . . . . . . . . . . . . . . . . . . . . . . . .  9,992 
• 'The Earpck Homeopa thetic Medicines, " for 

medicines, T.  W. Eareckson . . . . . . . . . . . . .  9,998 
"Thp Famous Qupen of Comfort Shopmakers, " 

for boots and shops, A. Newman & Co. 9,919 
"Tobacco ·ltal tano , " for smoking and chewing 

tobacco, H. Rippen . . . . . . . . . . . . . . . . . . . . . .  9,995 
"Top Round Grocpries, " for groceries, E. 

Kanalf'Y . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,982 
"Tread Well , "  for boots and shof's, ".rashing-

ton Shoe }Ifg. Co . . . . . . . . . . . . . . . . . . . . . . .  9.97� 
"Turnwell. " for leather bplts, S. Rauh & Co. 9,975 
" Whitworth RPd Bottle, " for mf'dicine, White-

head & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  9,997 
"Yankee Homespun, " for dry goods, F. Almy 9,976 

PRINTS. 
"Carpet Magic, " for carpets, Coe & Brandt . .  677 
"Contrasted Costumes, No. 1 , "  for clothing, 

J. Vogel and Vogel Brothers . . . . . . . . . . . . 678 
"$500 Reward , "  for medicine, World"s D is-

pensary Medical Association . . . . . . . . . . . . . . 681 
"Star Bahd Carriers ,"  for dairy pla nt equip­

ment, Star 'Mllk Cooler Co . . . . . . . . . . . . . .  695 
"Star BoUle Rinser, " for dai ry plant equip-

ment, Star M i l k  Cooler Co . . . . . . . . . . . . . .  697 
"Star Bottle Washing Outfit ."  for dairy plant 

equipment, Star Milk Cooler Co . . . . . . . . . .  688 
"Star ("ar truck . "  for sterilizing outfits, Star 

lII\1k Cooler . Co . . . . . . . . . . . . . . . . . . . . . . . . . . .  686 ' 
"Star Family of Carriers , "  for dairy plant 

equipment, Star Milk Cooler Co . . . . . . . . . .  687 
"Star Galvanized Bottle Boxps . "  for dairy plant 

equipment. Star }I\1k Cooler Co . . . . . . 698, 699 
"Star Lock Angle Ca rriers. " for dairy nlant 

equlnment. Star Milk Cooler Co . . . .  690 to 692 
"Star Lock Rand Carriers . "  for dairy plant I 

equlnmen t.  Star Milk Cooler Co . . .  693, 694, 696 
"Star Metal Snacf'rs, " for datry plant equip- , 

mel, t, Star Milk Cooler Co . . . . . . . . . . . . . . 700 
"Star Reversing Racks, " for dairy plant equio-

ment. Star Milk Cooler Co . . . . . . . . . . . .  701 . 702 
"Star �terilizf'r ("a I's. Style A ,"  for sterilizIng 

outfits. Star Milk Cooler Co . . . . . . . . . . . . . .  682 
" S t a r  Rterilizer ("aI's, Rtylel'l R fl nd f' , "  for 

stf'rilizi n o ontfitl'l.  � t :l f  )Ii l l( (,ool£'r ("0 . . • • . •  684 
"Sta r �t('rnizel" ('a rs.  Sholes n. E a n rl F. " for 

stpri lizi!l g  outfits. Star )li lk (,ooler ("0 • • • •  6�a 
" � t a r  P t " ,· q ' zPI" f' fl l·l'l. �t,-lf'';:: r:- fl lHl H . "  for 

Rtt� I' n l z ing" ("\l1tflts.  R t fl r  '[i I i(' ("001 1"1' Co . . . .  �5 
"Rtn r �tOTlP '\\T'H:ll1 � t n k: R . "  for n a i r.'\" plant 

(>"tl h�ln "l1 t . �tfl l' ,rilk ('onl pr ('0 . • . • • . • • . •  6�'7) 
H Tlw - ·  ·Pfl si"ll Ot1 ('0. , . .  for oil or pptrolpum , 

l=tn "l; '1 on (".) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (ISO 
"""j7" ,'.1 �p1t R t kk . "  for hp1t rl r('ssing. F. L. 

JobRon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  G79 

A nrin t£'rl ('011, of t'ilf' spprJftC':1 tfon Rnd drRwtn.::r 
of n n ,  p fl t p n t  ;n tlw f'-wl'�oi n !!"  ' l i .::::t ,  or n n r'  patent 

Oar complete R::c'!�tt:�t�!��e �� ��p!:�i��'out New York !�i�r��('����,�,�l ;�ll('�PT�t:��' n���:rl��� i� l
l:n t���p 

f��� 
Repository, Broadway snd Seventh' Av., corner 48th St. n nm h!"'r (>1' tlw nn tpr:tt dp�i rprl n n n.  thf' rlntf' be 

STUDEBAH.ER BROS. MFG. CO. "Ivpn . ,\ <ldrpss �Innn & Co. , 361 Broadway, New 
PBctory d:: General O:fBees, BOUT1. R�"sD, IND.' Ynr1, . 

I C'1nA.d�A.n plltentll m n ,  now hf' ohta tnNl hv the in .. 
FI .. �t-ClaM A�ent,., df'liIt ... ('� I n  Vf'ntors 1('11" a n �- "f thp i n vPll tinns n R mprl in thp fore .. .. ____ .t

e.rrl_t.o.r.y.n.o_t_a.lr
�e.a.d

ay.'_·
o
_'_. e_r_.d_

. 
____ ,.j �d���s811a�nD �r 
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A_W I�ABIR 
Manufaelol'y Established 1'61. 

LEAD PENCILS, COLORED PENCILS, SLATE 
PENCILS, WRITING SLATES, INKS, STATIONERS 
RUBBER GOODS, RULERS, ARTISTS' COLORS. 
78 Reade Street, New York, N. Y. 

GRAND PRIZE,  H Ighest Award , PARIS,  1 900.  

must be interesting to every handi .. 
craftsman. fl'here is a mine of i11for­
mation in 
Montgomery & Co.'s Tool Catalogue 
which enumerates thousands of tools. 
Capital handbook of reference. Pro­
fusely illustrated. Sent by mail for 
25 cents. discount sheet included. 

MONTGOMERY & CO., 105 }� ulton St., New Y ork City. 

PROPOSALS. 

� H E S C H W E. R D T L E  S TA M P  C O . �' ST E E L  STAM P S ,  L E T T E R S  & F I G U R E S  
B R I D G E P O RT C O N N  

. , T H I S  B E ATS N E W J E R S E Y . " 
Charters procured under South Dakota laws for a few dullars. Write for Corporation lawsA blanks, by-laws 
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MODEL AND EXPER IM ENTAL WORK.  
Electrical and Mechanical Instruments. �mall Mach'y. 
EDWARD KLE I NS C H M I DT, 82 W. Broadway, New York. 

SP E C I A L  M A N U FACTU R I N G  SPEC. M A C H I N ERY. M O D E LS. E X f'ER IMENTALWORK . D I E S  A N D  S TA M P I N G .  PROMP T GLO B E  MACH. & STA M P I N G  CO. 970 H A M I LTON 51 CLEVELA N O. O 

American Institnte of Inventors
' 

Co., Inc • •  
Bufl'al0, N. Y . ,  U .  s .  A. 

Patents sold, placed on royalty and companies formed. 

MODEL MACH INE  & Experimental 
WORK. PATTERN SHOP. 

GEO. KIRKEGA ARD. Mechanical and Electri­
cal Eng1neer, formerly with Thos. A. Edison, 514 Pearl 
Street, corner of Centre, New York City. 

I ��c�L�!w�!�r. C�!�� $�. I a �!fi��C�!IO��Pe�!!���:, 
Larger size, $11';.00. Money s .. ver. 25c. Parlor Tricks Catalogue free. 
Bla p r o fi t s p r i n t i!lg for otbers. MARTiNKA &, CO . •  Mfrs., 4il3 Sixth Ave., New Vork. 
Type sf'tting easy, rules �ent. Write 
for catalog, presses, type, paper, etc., to 
factory, The Press Co .• Meriden,  Conn.  

T R A N S L U C E N T  FAB R I C  Po�,qu.II'd S K Y L i e  H T S �i�,;;I�,o;,�:�. 
Guaranteed not to crack. break or leak. 

while freely admitting light. 
Better than glass in every way and less expensive. 
Protects against fire better than glass does Rnd 

can beaut in place by any workman. 

Plige
e �,���.Ejr.C�lCit�°Wct�����;lr

st
a� rU;l!� 

used by U. S. Government, railroad corporations, 
large manufacturers, etc. 

pi"' J"",t (Uj va!uabw jor a small B'if11!tht in a low·cost 

�o�:r�:e J�;:ea�;og{t�'h�CjCZty �nvi'f:�
s ��Jt�hi:; 

us for detailed i.n!ormat"ion. 
TRANSLU CEN T FABRIC CO., Quincy, Mao .. 

A Perfect Typewriter 
The New Improved Odell No. 4 

Only 

A practical and durable typewriter that we 
guarantee to be accurate and satisfactory. Can 
be operated by anyone. The work 1s in full 

�l��t �;o�e
th�Pir;���h\�t r;�i���� a

b���r s2��� 
capital and smatl letters, figures and punctuation 
marks. It is the most simple in construction, has 
fewest parts, Is all metal except ink roller and 
rubber roll. We guarantee the "'Odell" against 
ordinary wear for one year and will cheerfully 
replace, free, any parts that should prove defective. 
It manifolds perfectly, and the alignment Is abso· 
lutely accurate. This is 8 reliahle and durable 
machine manufactured for the use of all persons 
desiring the convenience of a typewriter without 
the expense of tbe high·priced machines. Hand.­
somely nickel plated. We are sole agents. Money 
refunded if not satisfactory. Address Dept . D 

TH E F A I  R ESTA,".L;:HEO 
State, Adams and Dearborn Streets 

CHICAGO, ILL, 

W E  M A K E O R  P L A T E:  
ANYTHING IN METAL. S E N D  S A M P L E !'O R E S T I M AT E. T H E T. F: M O O R E  C c?  
3 3 4  D EA R B O R N ST. C H I CAG O. I L L .  

TYPEi W H EELB.  MODELl &.EXPi::RIMENTA L  WORK.8MAl.LIMCHI.ERY NOVEl:TIES 8o ETC. NEW 1D"-K STENCIL WORKI 100 NAaaAU II! N;Y. 

Dies. Tools and Special Machines. Models ffH� J:x����:�
t
11 JX���·In�.���r::a����:��r,r���YOrk I CE ::!"Cd!m:�\ ���\:'rn::tnl1"iI1fVit'��� 

}l FG. CO .. 0'99 Clinton Street. Milwaukee W i s .  

F. N. Roehrich & 00. 
1 02 F U LT O N  ST R E ET, 

N EW YO R K .  
Telephone No. 2440-A JOtI!". 

Mach.inery 
Designing. 
Mechanical 
Drawing. 

MODELS &. E X P E R I M E N TA L  W O R K ., 
Inventions developed. Special !'.Iachinery. 

E.  V. BAI LLAR D ,  Fox B l d g . ,  Fran k l i n  Square. New York.  

Experimental & Model Work 
Cir. &: ad1lice free. Wm. Gardam &, Son.45-51.Rose St  .. N .  Y. 

We wish. to correspond with the manufacturer or 
well equipped machine shop. who would wish to chun�e 
or increase their line of product. Ours is a legitimate 
business proposition shvwinp; a large' margin of profit. 
No untried plan, schemes or novelties. We have a. 
steady and large market open for our produL't. Address 

E L E CT R I C I TY 

Care Hotel Bucklen 

ELKHART. IND. -----------. --- -

I INVENTIONS DEVELOPED_ I W AI.TER K. F REEMAN, M.E. 
Special machinery, electrical and chemical ap­

paratus made on short notice. Good accommo­
datlOns for Inventors. 403 E. 23<1 St., New York. 

NOVELTIES & PATENTED ARTICLES 
Manufactured by  Contract. Punching ()Jes, Special Ma­
cblnery. E. Konlgslow & Bro .. l8l Seneca St. Cleveland,O. 

M AT C H M A C H I N E R Y. 
BIG MONEY IN MATCHES. 

We manufacture everything pertainlnll to the busi­
nes.. The Very Latest Process. We will furnish 
a manager or teach any purchaser the business. 

F. W. MURPHY & BRO •• 
1118 Ashland Block. Chicago, Ill., U. S. A. 

LEARN RU BBER STAMP MAK1��mplete 
Outfit Full Instructions. Protltable Business. Write for 
CatalOil No. 29. R. H. Smith Mfg. Co., Springtleld, Mass. 

WANTED 
Live agents to seU Dr. Wolte's Electric Combo, patented 
Jan. 1, 1�9. Cure dar.drull', hair tallfnll out, .Ick and nervous headaches. yet costs no more than an ordinary 
comb. Sells on sight. atlents are wild with succ€ss. 
Send 5Oc. for sample' (half pricel . Write quick. 
THE DR. WHITE ELECTRIC COMB CO .. 

Deca.tur, III. 

D RY I N a  M AC H I N E S .  S. R WOR RFL I" 
Hannibal. !'.Iu. 

M A S O N ' S  N EW PAT. W H I P  H O I ST S  
save expense and ltabnity illcidf'nt to F:Jevr-tC'rs. 

Adopted by principal storehoUEes in New York &. Boston. 
Manfd. by VOLNEY W. MA SON &; CO., Inc. 

ProvIdence, )(. I., C. S. A. 

M A N U FACTU R E R S ! !  ! 
Beno us saronles of anv metal on w'birh yon pre 
mach in ing the flat 8UrfRCPR of E'rosll arrf!S We 
wi ll llrinn same free and tell you cost of work if 
done on the 

BAYLDON D ISO  GR INDER  
BAYLDON MACHINE &; TOOL CO., 28 Morris St .. Jersey City. N. J. 
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Runs365 Days 
And then with less than a minute of 
your attention the " Keyless Clock " 
will go for another year and longer. 

There is but one "Keyless Clock" , 
we tna.ke it in all styles. 

NOTE.-See Article tn SCIENTIFIC AMERICA.N, March 7, 1903. 
Send for illustrated price list and cat­

alogue. 

Scientific American 

Waltham Watches 
Mechanical skill and knowledge have 

made them the best in the world. 
--The Petfedea Ame/'lm Walch, '" an illusfl'alea boo! 

of interesting infomzaf{on ahout �alches, CQ}{11 he sent 
free upon 1'equesf. 

Ame1'ican Walfh.vn Walch � 
Waltham, Mass. 

MAY 23, 1903. 

C O LD G A LVA N I Z I N G .  
A M E. R I C A N  P R O CE. S S  1\1 0  R O YA LT I E S  

)AMPLES MJ D I NFOR MATION O N  A P PL I C AT I O N  

4 ';�" ..:'- - ;";':�'I .; 

.. ... -,£). :;; : 
N I C K E L  

AND 

Electro· Plating 
!pparatu! IDd .alerial. 

& VanWinkle 
co. ,  

N'e,,"nl'k. N .  J. 
136 Liberty St., N. Y. 30 & 32 S. Canal St. 

ChICBllO. 

Scalos All varieties at lowest pnces. Best Railroad 
Track and Wagon or Stock Scale. made 
Also 1000 useful artICles. Including Sates: 
Sewmg liachines, BiCYCles, Tools. etc. Save 

Money. Lists Free. CHICA.GO SCA.L E Co .. Chicago, III 
MITCHELL M ILE.-A­

MIN UTE 

¥;:;��-

D
��J:�n:�dS��N��: d OrientpR!���board ELECTBICHl TESTING M O T 0 R. C YCL E 

7 :Yc IV I e n S If you wish to know the properties of any electrical !n8tru�ents, materials or &ftparatus. the utIlity of an ��t�t�� 
o
�r g���tP�!y��C��1 i��.O

f an idea. tests by us 
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ferred, participatina- stock. This stock fs cumulative 
rsD:e�����s�: a
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the val ue of patents and other assets. Stock sub .. 
scribed for now will draw six months' dividend on 
July 1st, 1933. A bonus of ten shares of common 
stock (par value tHO.\O eacb) will be ,nven with every 
twenty shares preferred. A great portion of the 
above allotment has been subscribed. An remit­
tances wiL1 be promptly returned it subscriptions 

����� ����:��: F�. p,f?Wl
eih�l�geOc�h�r literature 

United States Clock Co . . � Hulson St., N. Y. 
Reference8-All leadLl� Commercial Allencies. 
DepOSitory-Northern National Bank, New York. 

6 months' dividend payable July t st. 

Every Mile a Mile of Comfort 
when you travel in the Winton 

The carriage body of the new 1903 model ill suspended on long 
and el&�tic sprlD

�
s-there is a 10n

� 
wheel base-tires are � 
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e
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t !:�l'i::: �;;b-ton� 
n�a.u acco�modate8 Xree persons comfortably-front seat is 
dlvided, gtvmg a snug and secure position to the driver. Get 
in OIle and try it at our agency or branch nearest you, 

T H E  W INTON MOTOR CARRIAGE CO.,  Cleveland. O. 

WE
b�Y:, �V?.ffu���r 1:' .,:t!l:,'�e� ����!';I� 

Is shown Information relating to Automobile 
Tires that may be of some value to you. 

It C08ts the price of • p08tal card to havo 
your name added to our mailing list. 

The DIAMOND RUBBER CO. 
Akron. Ohio. 

CRUDE  ASB ESTOS DIRECT F R O M  M I N ES PREPARED R .  H .  MARTIN,  
ASBESTOS FI BRE OFFICE, ST. PAU L B U I LDING 
for Mllnufactu rers use 220 B'way, New York. 

NEW ENGLAND 
WATCHES 75he 

PADISHAH 
Tbe beet low priced watch iu the world. 
Sold In every country on the globe for 

the one price or Its equivalent • • • • .  

$ 2 . 00 E A C H  
Plain or fancy colored Sporting DIals. 

We f�!.
e
e�I��1'��:'':.�.

s
�,� ?� -:v��c��� 

Catalogues sent on request. 

NEW ENGLAND WATCH CO •• 

Factories : Wa.terbury. Conn. 

4 H P. Speed 30 Miles per Hour 

NEW Y O R K  LABORATORY,  LAMP TEST I N G  BUREAU 
8th �'Ioor. No .  1 4  Jay Street, New York 

Dutch·Rattan 
Furniture Novelties 

New and exclusive 

Swinging Setteefll. B ox Tbe Cheapest Automobile in the World 

�======I�� designs in 

COUChCIlII1 Houlle Trunks, 
Write for Catalogue etc., ana the fnnlOUS 

WALTHAM MFG. CO" Waltha.m • .  Mass. INDIANAPOLIS COMBINATION TABLE 

TRIED a.nd 
FISK 

TRUE 
TIRES 

Write and Find Out Why 
FISK RUBBER COMPANY 

Chicopee Fa.lls, Mass. 

The Raymond Brake 
Will make any automobile safe. 

A. H. RAY M O N D ,  3 3 2  Fairfield Ave . , Bridgeport, C o n n . 

W H E E L  C H A I R S 
W E  M A K E  O V E R  7 0  S T Y L E S 

�� ::;:c1�\I�:.a�P�� s\�:.'
ake 

Catalouue "B" iUustrates 
and describes (free). 

Reclining and Library Chairs, 
over 30 styles. 

CataW(I1.IIl "0" (ff'ee) .  
GEO. F. SARGENT (lO., 80? Fourth Ave., New York. 

-NEW- SPEED INDICATOR FOR 

LIBRARY-DINING-BILLIARU-POOL 
Old Dutch and M.lsidon De.,..., 
slgnlll, Antwerp finish: Exactly 
like regulation billiard tables except 
in size, which is 8uited to the home. 
Catalogues : Billiard • •  A ; "  Rattan " c  ; " Dutch (billiard and furni-
ture) " D." 
COMBINATION BILLIARD lIFG. CO., 30'40 Ingalls, Indianapolis, Ind. 

Get --The Merkel" 
-the Motor Cycle with 
the Single Lever Control. 
��:a��� 
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machine made. S e n  d 
stamp for Illustrated cata-
logue. Agent. wanted. 

The Merkel Mr ... Co., 
Dept. A. Mllwuukee, Wis. 

� IW FRANKLIN 
Model Shop 

The Frankl in  Model Shop. 
Experimental work for Inventors; any·, 

����l!te ����;����n��:::t�:�o� 
colleges. Exb!bltlon models. Introduc­
tion samples of patented articles. Spe­
Cial tools for making metal novelties. 
Inventions perfected. Drawings and de­
signs worked out trom inventors' Ideas. 
Send for circular 9. 

' pARSEJ ,L & WEED, 

129-131 West 31st Street, New York. 

TALKING MACHINES Apple Economical Gas 
which registers the correct "

�
eed of each lIelection be-
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"peed while the machine is runnlll", can be 

:iilie.1Jw egpll*\)��Dl�AtroR_t with 
Send for circular. Prices graatly reduced. 
Sold by Dealers and 

D. HILTON, 
80 Broadway, New York, N. Y. 

WE PAY MORE 
f�: I...<>�N" 

t"..P�:t���
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�Jt��fp��u1����cles than the Issuing companies. 

C. E. SHEP ARD & CO., Hartford, Coun. 
Referel,1ces :-Any Hartford Bank. 

J ESSO P 'S  ST E E LTHB\�\P. '· 
F O R  TO O L S, S AW S  E TC 

W':!! J E S SO P  & S O N S  L.:� 91 J O H N  S T.  N E VI'  Y O R K  

CHARTER ENGI NE  
USED ::YA:iA��E FOR ANY PURPOSE 

Stlllionarlea, Portables, SlIwing Outfits, 
H oisters Engines and Pumpa. ' 
FUEI.::GasOliu'l!aGas, Distillate. 

�,I:�t.� Y�w�:aN;=!· 
CHARTER GAS E N G I N E  CO .. Box 148 ST ERL ING . ILL 

iMICROSCOP(S , ' 
for eve pur ose. Our Instruments 
are fOun'a In afl the best laboratories 
of the country. Catalog free. 

Projection Apparatus 
for scientific work. Superior tn accuracy and convenience. 

Bausch <toc���,bN.�tical Co • •  

NEW YOBK BOSTON CBIC.A.GO 

For Marine, Stationary or 
AUTOMOBILE USE 

We manufacture Dynamos 
Magnetos, Batteries, Coils 
Plugs, G o v e' rno r s  au d  
Switches. Send for catalog. 
The Dayton E lectrlcaI Mfg .Co.  
80 8. st. Clair St., Dayton. O. 

Is the Onll/ Light! The light of AI/ lights I 
Each lamp makes and burns its own gas . 
Hang or set it anywhere. A powerful,  
steady. safe light,  Buperior to electric 
light. Savin g effected by its use pays for 
it. Conforms to Insurance Rules. All 
kinds of l ampR f o r  a l l  purposes .  Simpl e 
to operate . durable and beautiful.  Agents 
wanted. THE "BEST" LIGHT CO .• 

E. 5th St., Canton, O. 
Owners of Patents . 

P R I C E  $ '1 2 5. 
If you are seekmg for pleasure, If you wish to save time in travel, if you want a racing machine or a btll 

���::������ ��J'��afY: t
�:chlne that will 1111 your 

MARSH 3 H.  P. MOTOR OYOLE 
guaranteed for one year. Write for clrcnlar. 
MOTOR CYCLE MFG.  CO • •  BROCKTO N, MASS. 

Durand Mfg. Co. 
Eastern Widewaters (C u lver R d . ) ,  

ROCH ESTER. N .  Y 
High-grade canoes and skllTs our 

:rn�:�ltwe!�1 j�r�t���:;tri� r�::'.'i 
watertiQht. We also build launches 

New York 37 & 39 MIdden I,ane. I 
Olllces : ChlCBllo, liri to 187 Wabash A venue. 

�cPfog£���:� 8�nb��t���t�: ��a: 
us before placing your order ; It will 
pay you to do so. San Francisco, Spreckels Building. 

3� Brake Horse Power. Price $��Ii. 
!lpeed with Racing Gear. 60 Miles Per Hour. 

WISCO N S I N  WH E E L  WORKS, T u rnor Ave. ,  Racine,  Wis_ 

Because or their eonstruetloD 
P R E S I D EN T  
SUSPENDERS 

e1ve most 
Comfort l':J Service 

Guaranteed 
"All breaks made good" 

'·President·' on buckle means 
"Cannot rust" SOc. a03 '1.00 

Any .hop or by mall prepal4 
The C. A. EdKarton Mfa;. Co. 

.ox 222-L S h I rley Mae. 
Send 6c. for Catalogue. 

The 
Light Touch 

emington 
Remington Typewriter Company 

327 Broadway, New York 

Wonde�::.t.,
r 

Second Acetylene Burners. 
• . • .  Give Highest Possible Candle Power. 

STATE LINE MFG. (lO. 
S Jay St.. Chattanooga, 57 Washington St.,. 

NEW YORK TEN X • •  u. S • .4. CHICAGo 

SIT, RIDEAN D SLEEP 
ON AI R 

"--VorlDni II AIR MATTRESSES 

J ��'f.,{ .. ()1l CUSHIONS and PI LLOWS 
For Lovers of Comfo rt and Cleanl i ness 
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bl:lightfully cool, absolutely dam,P-proof, odorless and hygienic. 
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ctionable can conceal 

CONFORM TO EVERY CU RVE OF THE BODY. 
Fully guaranteed. If not satisfactory money refunded. W nte for free booklet D. 

lV echanlcal Fabric Co. , Providence, R. I. 
New York Otlce, 16 Warren Street 

TVPEWI!I TER� M��i5 
All the Standard machlnea SOLD or RENTED ANY. 
WHERE at HALF MANUFACTURERS' PRICES. 
Shipped with privilege of examination. Send for Cat.. 
Typewriter Em porium . 203 LaSan. St., Chicago 

The most logi­
cally construct­
ed car made. 

Write for cat. 

Other models 
at 81i00 

and 81i1i0. 
(lREST MFG. (lO., (lambrldce, Ma • • •  , U. S.A. 
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